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FOREWORD

To make the Administration Report more attractive to
the general public, two chapters I and II giving a bird’s
eye-view of irrigation and a description of important
works respectively have been added as in the previous
yoar, A number of photcgraphs, sketches and diagrams

_ have also been added as in the last year.
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PART IT—IRRIGATION

Chapter I.
A BIrp’SEYE VIEW OF IRRIGATION IN MADRAS PRESIDENCY.

Anyone that knows the large deltas in the Presidency will
’ vealize what a difference to their wealth and prosperity irrigation
bas made. Agriculture which is dependent on irrigation is the
_ main industry of India at any rate of the East Coast of the Madras’
Province ané it must continue to hold the premier place; all other
industries are dependent, in a final anglysis, on agriculture. If
the ryot is prosperous and his purchasing capacity is improved
other industries and the country generally are prosperous. If the
ryot is poor, the country is poor and the money that is required to

* ensure the prosperity of other industries will not circulate.

A brief summary of the irrigation systems in the Presidency is
+ ‘given below.

- In Circars, we first have the Ganjam Minor River systems
»esmpriging & number of inundation channels feeding tanks and
- ‘irrigating between them 64,000 acres in Chicacole taluk, Vizaga-

distrigt. The.Nagavalli system irrigates. the -largest area
. Viragapatem distriot. By means of a regulator across the river
.ot ‘Thotapallk sufficient water is diverted to the land thmeugh the.
‘main canal and its branch channels to irrigate roughly: 30,000
. NCTes. . g‘he Jroject was completed in 1909 and has been of great
. benefit to the ryots. -Quite a large area in Vizagapatam'and in
* $hat part of the old Ganjam district which still remains in this
. Presidency is irrigated under river channels which tske off from
.#he river -without the ‘help of regulators or anicuts. Though
individually the ares under eich channel is small the total area
#rigated is mearly 67,000 acres. ‘ '
. ' The.next is Godavari delta. To, those who have not the local
kmowledge the fact that the yalue of the crops now grown amnually
it this delta is several crores will convey a very meagre idea of

\
’
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the benefits of irrigation. The Godavari ryots have recently erected
at Dowlaishwaram and Chettipetta statues to commemorate the
memory of Sir Arthur Cotton, the originator of the scheme, and
by doing so have shown their appreciation of what he has done
for the district by conveying the life-giving fluid to their lands.
Roughly one million acres are irrigated by the network of canals
and channels thousands of miles long, the value of the Crops grown
annually. exceeds five crores. The tanals have been designed not
only for irrigation but also for navigation. Sixty locks havé been
built and more are being considered. About 400 miles of canals
are navigable for boats up to ninety tons and the major part of
the exports and imports from and to the delta is conveyed by boat.
That this connected system of navigation has helped a great deal
to the prosperity of the Godavari and Kistna ryots will be appre-
ciated when it is stated that the cost of transport to Madras by
water is only one-eigth to one-tenth of the cost of transport by cart
or other means. For instance for the same price export (Cocanada
and Negapatam) of rice, the prices at Rajahmundry and Tanjore
respectively are only 6 pies and 4 annag respectively per bag even
though "both are at the same distance from the port, while water
transport is available in the one case, it is not in the other, - B

.means of the Godavari and Kistna canals and the Buckingham;
canal one can go by boat from Madras to Rajahmundry, a distance'

of 361 miles, and from Rajshmundry one can continue the journey: .~

by boat beyond Bhadrachalam right up to the Central Provinees,
a further distance of 188 miles. , : P

i

© The next is the Kistna delta. A few extracts from Walch"s..
History of the Kistna delta will not be out of place ;-

“ In 1832-33 a terrible famine devastated a great part of the
Madras Presidency. Through the very heart of the area.
where the distress was greatest and human beings were
dying by hundreds of thousands, because their crops’ had
.failed from drought, the Kistna and Godavari rivers' were
rolling down enormous quantities of ; water t6 the meg.’
*In Guntur district; lying on the right side of the river,
part of which is known as the * Western delta ' not less’

SR than. 200,000 persons perished ‘‘ by starwation '’ and by - -
the fever which followed famine * whilst condition on ‘the®

~other, side of the river in what is known as the ** Fastern”

- delta;”’ can be realized from the following quotation. ;f LN

““ The Europeans through(mt the couni;ry have tst'xlalsci'ibevdg

. liberally to feed as many. of the poor starving wretches as ! -

. possible, and by this means;tens of. thousands are daily féd:!
in Masulipatam alone. Bu¢ fen times  that. number'
+ are still famishing and hundreds die daily, _literallye,of

.
v

starvation. The swamp around the - fopt ig féund ?ﬂi ;.
fed)

w0 qmorniing: strewed with the bodies of thogb who have.
Sy i D A AN

p] »
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during the night; and although a strong body of Police are.
gg;lsxéagntly enﬁployed in collecting the dead and throwing
them into a huge pit prepared for the purpose, they can-,
not succeed in keeping the ground clear, and numbers of
“ bodies are left to be devoured by dogs and vultures. -
« The description in the ¢ Siege of Corinth’ of the :dogs
: gna.wing ‘human skulls is mild compared to the scenes of.
" horror we are daily. forced to witness in our. morning and
evening rides.”” o o o ‘

ot

. b
He adds some further and even more gruesome details, - = . -

The recurrent famines and the devastating losses they caused

‘ : mej inking a ssolved to push.
he Government of the day thinking and they resolved to |
‘ ?gxt*;a:d the ‘Godavari and Kistna projects. At Bezwada in Kistna

istri nicut across the Kistna was built In 1855. (shortly after)
(tllllitr'l]%tc;vrllé};hwamm anicut). The anicut diverts water thrzpug':h:‘
a network of canals and channels to irrigate 1,0_00,0()0 gfcl_‘e,sb;l;;;
Kistna and Guntur districts. The Kistna can_als are also navigable
and the greater part of the trade of the deltaic portl()_l_lg_of It.hg"gwt:
districts i¢ cartied on by boats. 'Our Godavari and Kistna 50139
aré probably 'the ‘most beneficial and most successful ;rp_gf; _};01“1‘ ‘.
schemew ever executéd by any Gpvgrgment in the 'Wo.rld. T eﬁ
have jmptoved the' condition of the pebple of the districts beyond
the highest expectations of ‘their origingtor, while the return on
'the capital invested in building them has ‘spﬁiced _not gnly to Lga,__lg-
tain and keep the systems up-to-date but has Provxded a c:nt;-__'
puous source of reévenue ‘which has’ enabl‘gd‘ (?Oj:le'l'ntinénﬁf. i(;“ ?
initiate other projects, far less attractive financially in .9?5 fayv(.)v et
districts. e

.. Lieaving .t.heA‘rich districts of Guntur and. Kistna and ‘coming "

. down.to: Nellore, we meet & dry and barren district but advantage

en of any facilities that exist for extending irrigation.:
lﬁ?‘:e& ,ti;e.‘?:owst;,, t}il,e‘»rainfall is genem}ly farvourable-fﬂantll_vmtli'!
the,addition of -some  extra water, supplied ‘byy-.mea.ns of fxrng_:sx
tion, excellent crops -are:grown.. Nellore_‘ncoi .mlfamqm}; '(I);li
quality. Two snicuts across the Pennar,\dni'e;t' ?v&abérl to the Kan .
giri.and Survepalli reservoits and about 160,000 aczes of padﬁy ‘f“f;j
cultivatéd -under them: anﬁna*ﬂy.::r anrthel.',i‘=m§hﬂd,~‘.’t;le“’.'hlfcsﬁgd-‘}
reservoir built in 1921 as a fqmme-protectlve work;, ‘hag falfilled «
the purpose for which it'was.mtended%. S
/Tt should be stated here that we thave till now utilised:only
6 T;i'i};ﬁlit?gle annual flow. of :the Godavati gn:d-“7"pgrcpntfiof; ;
the: pnuual flow of the Kistna: and we are still a great way from’

Niging e, quantity. of'power and irrigation that ﬂpyqs¢=§g: !
utiliging the,.large’ fl y T R

ﬁm»ﬂeau L Al s :

f
. -
Cobidy
B

(AN

I TS Pt ey ot ST LIt e

srft :!\. [P N . ! ‘ 1 . Y 'fOl‘ a' f&h’
«Nellore,, we . shll tdivert: fron our v-cotirse.ifor

m,(;%:a‘g;ngﬁé %ﬁriké Ngsest ‘and north:west to have a glimpse a%

4 : '
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C\_xddapah, Kurnool, Bellary and Anantapur districts. These dis-
tricts known as ‘‘ Rayalaseema ’’ are in the famine zone and are
periodically liable to failure of rain and consequent shortage.
Irrigation in Rayalaseema is by the very nature of the case difficult.
Rainfall with its consequential river and stream flow is the first
requirement for a successful irrigation scheme and when rain
fails in the locality we propose to benefit, we must look to some
external source, for example, a river whose main catchment area
is outside the districts liable to failure, for supply. Liocal schemes
in Rayalseema must, generally speaking, be of doubtful utility.
In addition to a deficient rainfall there is the difficulty of not
knowing exactly how the heavy black cotton soils very prevalent
in Rayalseema will respond to systematic irrigation. The Kurnool-
Cuddapah canal which flows through a black cotton belt has not
been successful though in years of deficient rainfall its water
is eagerly sought for by the ryots for their crops. FProblems
connected with the Tungabhadra are mow being closely studied
and it is the earnest desire of Government to initiate this most
important project at the earliest possible moment. o

_.'Squ.th.from Nellore we come to Chingleput where there are no
major irrigation schemes, but 50,000 acres are irrigated by tanks
of which there are 600, . The district is peculiarly suited to tank
irrigation : rainfall is generally favourable and the topography of-
the district favours this method of irrigation. :

In South Arcot district also there is a large number of tanks
which irrigate 543,000 acres. In addition, advantage has been
taken of the fact that the district is traversed by two fairly laxge
rivers, the Ponniar and the Vellar. An anicut across the Ponnigr;
at Tirukkoyilur diverts sufficient water for 80,000 acres. Regulators
combined ‘with road bridges have been built across the Vellar at
Toludur and Shatiatope, the ‘former-diverts water to Willingdon
reservoir which' irrigates 16,000 acres 'and the ayacut is still
expanding, the latter diverts water through the Vellar Rajan-
channels and its branches to irrigate 40,500 acres between Cudda- '
lore and Porto Novo. Coleroon water 1s diverted at the lower
aniout’ to ‘irrigate 110,000 acres in Chidambaram. Besides.there
are. two. anicuts, Vriddachalam and Mehamattur across Mani-
muthanedi, & braneh of the Vellar, which irrigate 4,900 and 9,400
acres respectively. - c =

Deviating from the southerly course for we
meet North Arcot, Salem and %oimba.tore d?stlf'fcvgs;meﬁlz?t;’aﬁ:
river which rises in Mysore i8 the:main feeder for North -Areot.
Watet is diverted through o series of canals and channels by ‘the’”
Palar anicut, fifteen miles from Vellore, to irrigate 83,000 acreb. -

“The district had many old tanks which have been retained:'wnd '

‘'which now form an essential part of the system. i
Palsr is iritermittent and in the old tm’kfiﬁﬁ%&w%%&?&i
e ) i A AT LA L A

il
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river is stored, which without
anicut. - The DPoiney anicut

24,000 acres.
district is not particularly favoured by nature. The

' Salem

largest irrigation s
Ponniar diverts wa

cheme in it is Barur.
ter to the Barur reservoir which irrigates about

7,000 acres. The district depends mainly on

get a supply over a
ments through cha
adjacent streams.
has not been possib

nd above

tanks would be wasted over th&‘_
in the same district irrigates

An anicut across the

tanks, many of which

that contributed by their own catch-
nnels taking off from anicuts built across
Though Mettur reservoir is in the district 1t
le owing to very unfavourable conditions to’

devise any scheme to benefit Salem from this source. _The Cauvery

channels in Nama

fortile lands.:

Coimbatore - district” depends

irrigates at present a large
geveral tanks and the wat

Amaravathi are also ytilize

means of

Continuing the southerly ro
reached. Irrigation of about 7 ‘8

in Tanjore for centuries and wi

built, the

Mettur Project comp

anicuts.

area of paddy.

kkal taluk irrigate 7,000 acres of very rich and

mainly on the Bhavani which

There are in addition

ers of the Chitrachavadi, Noyel and’
d to the greatest extent possible’ by -

ute from South Arcof, ‘Tanjonve: is
lakhs of acres has been practised
th the modern works recently

ayacut now exceeds 10 lakhs of acres. The Cauvery-

the old delta as well as to .
tai. Tanjore is by nature a specially favoured district
being done ‘to_increase its prosperity,

Pattukkot

and everything has and is

The benefits of Me :
are manifold. The reservolr
dithage due to Cauv
prévents drainage con

ery floo
estion. It secures to

leted in 1934 is intended to ensure supply to
extend irrfgation by 800,000 acres in

ttur reservoir to landholders in Tanjore delta
protects the Tanjore ryots from flood
ds in the south-west monsoon apd.

the ryots the bene ta“

of early supplies in June angd ensures steady and regular flow
throughout e. itrigation season, .

'Txiéhinopolly‘ district , like Tanjore,

Cauvery, for its irrigation and prosperity.,

dépqnds mainly on the

Monty. chanmels take

off directly from. the river to irrigate ISﬁiOQB:&t;rés of fertile
valuable lands. v. o U

a benefifs 'm_ajinlys from the

built across the Periyar river in Trayancord
Periyar lake and a tunnel,
the Vaigai yalley and,thenc

thousan,
difference
district is

acres rou'g_hli are,

that this scheme

5,700 feet long;
e to, Madura.. O
irrigated by the

A

Petiyar project.” A dam

holds up water in the
donveys this water to’

né hundred and thirty

Periyar project. The

has made to the prosperity of Madura

enOIIONS. ¢ [The; chief merit lies in its sociological effects
on the populatibn of the district. The Kallars and Maravars whose
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habits of life were none. too helpful to the society have now settled,
down' in peace and prosperity to tilling land and adding to the
wealth of the nation. : ,
‘ Tinnevelly district, which adjoins. Madura depends mainly. on
the Tarbraparni river across which several anieuts have been built
to irrigate about 75,000 acres. The irrigated portion of Tinne-
velly is noted for its fertility and the Tinnevelly ryots for their
‘industry. . ‘ . .
. In Tinnevelly the Papanasam hydro-eléetric scheme inclufling
a dam.170 feet high on the Tambraparni is in progress. Though’
the reservoir is formed mainly for power, it will benefit irrigation.

Tank irrigation is of the greatest: impo;'tance especially in our:
Presidency where 3,000,000 acres ‘are irrigated under tanks.
*Similarly well irrigation is anot.her.most important source of
fertility ‘which is responsible for irrigation of about 1,500,000 acres,
Attempts are being made to extend well irrigation. by means of
électric,pumps in suitable areas. S
" The diagram on page 11 shows the total area irrigated (i) by.
productive and unproductive major systems, (i) by minor works
in charge of Public Works Department and Revenue, and (ili) by
wells, figures for which are available only from 1930. S

Chapter II.

BRIEF DESCRIPTION OF IMPORTANT, IRRIGATION AND, NAVIGATION,,
. - Worgs, | ..
~ Thé Cauvery Delta System.—The Cauvery rises in Coorg and
flows for a considerable distance over the Mysore plateau. It then :
drops'into the plains of Madras at the Sivasamudram falls. . The
chief tributaries of the tiver are the Memavathi, Lakshmanathirtha
. and Kabbini in Mysore and the
. Bhavani (rising on the .Nilgiris)
4 in Madras. The river benefits
g by the south-west ahd north-eagt
g monsoons and ‘irrigates a; large’
area in -Mysore before it enters’
wu.© Madras. There are two big r ger-
“Krishoa.

£
F B

IRl bt voirs on'the' river 'the na-
Fot S @ rajasagara ‘ear Mysore anid ¥He,
TR Stanlfey»‘"»fgsarvbir neat ' Silem, "
s+ Rleotrie “power is-developed dt'
< Bivishmudram ‘Bhd ap’ ettigr,
, — v ‘The "Cauvéry iﬂ‘ﬂOO‘miI&aﬂ""’liin’#.’
SRR ‘”;".‘f@ha"m‘@ihélaLWO'Wé"ni' oy, '
OO w0 e

‘ '’
. L:n:»l‘i‘hf;';v’i 3G U
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About 20 miles below the Cauvery Dam is the Grand Apicut,
an ancient masonry anicut built'across g by-pass from the Cauvery
into the Coleroon, below the Srirangam Island. This anicut,
intended to hold up and divert the normal flow of ths Cauvery to
the-rivers supplying the Tanjore delta, was converted into a regu-
lator with lift shutters to permit effective disposal of surplus from

the Cauvery and for passing supplies to the Lower Coleroon Anieut
system.

At the Grand Anicut, the Cauvery branches into the Cauvery
and the Vennar, which in turn throw off a number of branches and
irrigate the fertile lands of the Tanjore delta, the well-known
*“ granary of South India.” The New Grand Anicut canal of the
Cauvery-Mettur Project also takes off at this point,

- The delta is long, fertile and level, some 2,000 square miles in “*,
area with a sea board over a hundred miles long extending from -

Point Calimere towards the south to ag far north as Porto Novo.

It is served .with a network of -rivers and channels controlled by -
several regulators. Many of the smaller rivers of the delta func.

tion as irrigation and drainage channels.

‘The irrigated area in the delta is 900,000 acres yielding icrops !
valued at 5 crores of rupees. About 83 lakhs have been spent on
improvements since the system was taken over from the Tanjore -
Kings. The system yields a return of about 10 per cent on the

capital outlay.

Srivaikuntam Anicut: System.—The Brivaikuntam anicut is the
last of the anicuts across the Tambraparni in Tinnevelly district, '

Two channels take off at the anicut. On the left is the north
, main channel feeding a series of
tanks and finally emptying into
the Korumpallam tank, which
supplies Tuticorin. On the 'right
side the south main channel takes
off ~and .supplies the large
Kadamba tank and a series of
tanks below it. Trrigation under
the system extends as far ag
Tiruchendur with its famous
' . temple on the sea shore. The
system irrigates about 25,000 acres. The capital axpenditure was
sbout Rs. 18 lakhs and the return is 209 Pper cent on- the outlay,
‘. E ' T N T

RIVAIKUNTAM AN

Timuensnbun ¥

The Godavari Delta System.—The

\ . e 4 Godayan rises ifi tha
Western, Ghauts within 50 miles of the Arabien 'Sea snd Fhas
across the Peninsula for 900, wiles: before it falls m& the; ﬁiy of

Tt was subsequently
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- i i ies are the Manjira from Hyderabad
Bengal. 1is chif tnb'u fories and the ]]?ra,nahita made up of
three smaller streams from thg
Central Provinces, the Indravathi
and the Sabari. Shortly after the
Sabari joins it, the Godava.'rl, now
deep and narrow, winds its way
through the spurs of the Eastern
Ghauts and for 2 miles it flows
through a picturesque gorge
clothed with luxuriant tropical
vegetation. Soxﬁxe dlis’gancetb]ei)lolw,
i nges of the Ghauts, enters the Pplains at Pola-
:/ta::ge:nflh%;:f: ;ﬁ’;:ard as a broqd. and.shallow river until some
distance below Rajahmundry it divides into two main bre}mlnches,
the Gautami and the Vasista Godavari rivers. Between t 3 %Zvo ,
arms lies the Central delta, while the Eastern and_ \ﬁ’estez{*{r‘)h et ?,s
lie to the east and west of the two arms respective y(.i. o e tvﬁg
arms split up into brancheg, as :hg)l' a%p;oaglhgh:i ::?’dr;vi; ;ngb(mt

i a number of islands. ;
S185n gg& gghﬁemrgles and carries 1} million cubic feet per second

in very high floods.

i istrict was frequently the scene of bad
Ifnor ti)n 1188'4;)2,_;32 (:;ir?ble famine 'rgvaged the district and the
m'e':o.us famine of 184041 followed after some more bad years.
The rlecun'ing famines, the decreasing population and thg dﬁ?ﬂ;
Iing revenue spurred the Government info .actlzﬁ an e t]ed
Cotton (later Sir Arthur Cotton) who had just then <'3ompf
y ents in Tanjore, proposed the construction of ar
icut across Eorllle Godavari at Dowlaishwaram with three cqnali‘,
one for h of the three deltas. The works were sanctione:
o ediately and carried out expeditiously under ‘hls
T lm'mIi; is 1);70 the genius, keenness and intrepidity  of
g?ldiniz' Cotton, that Madras owes these monumental wl?rkg
181:: fegéd:fxted both as to type and magnitude and which have
prg:red a veritable gold mine.

i B ists of an anicut and three main

_The G?da;:n g::?:lef:afm?[‘h& anicut is i_n four sectlops,
qanqls irrlg%lmgds in. the broad river, the Dowlaishwaram section
linking e . the Ralli section 3,859 feet long, the Maddur sec-
453 foct ong,l and the Vizeswaram section 2,601 feet long.
tion 1,860 feet found necessary to raise the anfcutig%lgght%y
i igh on:the crest. In 1935, the

snd £ up fa g Shutt:r:;:hiﬁ hb? three-feet shutters. These

1] wer ) .
:;’:;{::: ;lr;::ghﬂ;au automatically during floods are lifted as the

- to
i means of a powes-operated plough, so a8
flood t:?:a;dh:s relgiisite water level in the river. i
s s v oadworks of the canals consist of a headslume, an under-
iu,:? ® :défv;:;d lock for each of the three deltas. The Fastern
slizioe | |

great improve



10 ADMINISTRATION REPORT OF THE

delta is about 450 sqnare miles, the Central delta 500 square miles
while the Western delta about 1,000 square miles in extent
stretches down to the Collair laks.

In the Fastern and Western deltas, the Samalkota and Ellore
canals define the limits of irrigation to the areas enclosed between
them and the river Godavari. They also form the link betwéen
Cocanada port and Ellore town where the (Kistna) Ellore canal
of the Kistna system joins the (Godavari) Ellore canal. The
Central delta particularly the ‘‘ Nagaram '’ Island, is the “* Garden
of the Godavari district” and is noted for the Gannavaram
aqueduct which was completed in about eight months in the fifties
of the last century, a remarkable feat due to Captain Orr. The
Polavaram aqueduct at Annampalli 18 a similar recent construc-
tion to irrigate Polavaram Island.

The river and its branches are banked throughout to protect .

the deltas from the floods. ;

The canal system in all the deltas is navigable throughout' its
length for 11 months in the year and carries annually cargo valued
at nearly Rs. 6-5 crores and about Rs. 77 lakhs worth of timber in
addition to the passenger traffic of about a million passengers. .

The canals irrigate about 800,000 acres but the total area
irrigated in a year including the second-crop area is over a million
acres. The value of crops grown is over Rs. 5 crores. The capital

expenditure on the system was about Rs. 190 crores and the
return is 17-45 per cent. '

Pennar River Canals System.—-The system consists of two
anicuts, one at Sangam and the
other at Nellore. Two .canalg
take off at the Sangam anicut on
the left, one to feed the Duvvur
tank and, the other 'the large
Kanigiri tank, one of the largest,
tanks in the Circars. Another
channel taking off at right side of
the anicut feeds the Nellore tank.
At the Nellore 'anicut, about 20
miles downstream: of' Sangam, u'
canal takes off on the right and"
oo féeds a number of tanks: the"
largest of which is Sarvapelli. The Sangam anicut has recemtly’
been raised by 1 foot and fitted ‘with two-feet: falling shutters::

BAY OF BENGAL

The system irrigates about 165,000 actes; the eapitel expenditury’ ,

was Re. 70 lakhs and the returs is'6 per eont. I ' ' " ENRP

. (X8 o, o : - L IR . ',‘_ - A\n

" The Shatiatope Anicut. System.—~The.system is &' combined -
tank and canal system servedby the Ve].h'?*&iuii hannel al
off from the Shatiatope anicut. acjross‘tf,m ngqg‘ I»m 01& pﬁi'c.!‘,i
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rted into a bridge and regulator fitted with lift shutters

z)a.;u:ofg&jfe 'll‘he syfsi;-emg irrigates about 33,000 acres in South

Arcot district and irrigation extends almost as far east as Cud_da-

Jore. Perumsl tank is one of the la.rgesq tanks and the terminal

. tank of the system. The capital expenditure on the system was
" about Rs. 11 lakhs and the return is about 8 per cent.

The Periyar System.—The main feature of the Periyar system
is the diversion across the peninsula into the Bay of Bengal of
o ‘ a large river which Nature had

ordained should flow into the
Arabian Sea. A huge dam across
e YR an indccessible gorge in Travan-
o A AN N core about 3,000 feet above the
sea, in malaria-ridden jungle
forms a picturesque lake in the
hills with a useful capacity of
about 9,800 million cubic feet.
The project is due to the genius
of Colonel Pennycuick. The dam
is of concrete with a masonry facing on the .lake side about 170
feet high above the river-bed at the deepest point. A tunnel 5,700
feet long has been bored through the ridge on the east to carry.the
waters of the lake to the plains of Madpra. The water ﬁows into
the Surulaiyar, a ‘tributary of the Vaigai and after irrigating about
12,700 acres in the Surulaiyar valley, is again picked up at the
Peranai regulator across the Vaigai abqut 80 n:gles downstreg.m of
the tunnel and diverted” into the Periyar main canal abgut.35
miles long. The system irrigates 132,000 acres in Madura district.
The capital expenditure on the system was about Rs. 108 lakhs
and the return is about 4-7 per cent.

0 system.—The Kistna rises in the Western

. The Kising Deits sy Ghauts near Mahabaleswar some
4,000 feet above sea " level and

. runs southwards through Bombay
Presidency for some  distance

before it turns east into Hydera-

bad -and receives the Bhima.

Further down the Tungabhadra

joins it and from here the river

, 18 for a considerable distance the
boundary between Madras apd

. Hyderabad. The last important
“tributary to join i the Mugi.

INDIGUL .

PENIYAR LAKE

. 'Phe: ﬁi‘v;’er‘-after ﬂow‘iné through 4 narrow gorge in the Nallamalais

meéts the plains of the Cofomandel coast studded with hills. The
lakt of these hills is at Beztvada where the river flows between two
of them ‘bardly 6 furlongs apart. Stretching away on both sides
of the Yiver bejond Bezwadh lie the two sections of the delta, the
Bhitern delta Yying o thé left side and the Western delts lying
on the right. Por 40 milés below thé river runs in a single

'
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stream. It then throws out the Puligedda branch. Between this
and the main river lies Divi Island. The main river then flows
for 15 miles and splits into three branches before it empties into
the sea. The river drains 97,000 square miles and its food
discharge is about a million cubic feet per second.

The history of the Kistna anicut follows ‘almost the same
course as that of the Godavari. Sir Arthur Cotton, who built the
Godavari anicut, was again responsible for the anicut at Bezwada
with its two canals, supplying the two sections of the delta on
either bank of the river.

The anicut is about 6 furlongs in length and its crest was
raised subsequently by one foot and fitted with three-feet falling
shutters to improve the supplies to the delta. In 1925, even this
was found insufficient and six-feet falling shutters were installed,
The shutters are tripped by hydraulic pressure to pass floods and
a steam plough is used to hift them up as the flood subsides, so as
to maintain full supply in the canal o

The headworks of each canal consist of head and under-gluices
and a head lock.

The Eastern delta has an area of about 1,160 square miles and
stretches as far north as the Collair. The Western delta is about
950 square miles and extends to the south as far ag Peddaganjam.
The Kistna-Ellore canal in the Fastern delta connects the Goda-

. mmamur canal joins the
Buckingham canal in the south. These contour canals and the
interior canals form a network of irrigation and navigation canals
affording means of irrigation and transport for the two deltas.
Divi Island was irrigated with water pumped from the river by
Diesel engines driven pumps pumping from the river till . 1985
when the Puligedda aqueduct was built to carry the Kistna Fast

Bank canal across the river to Divi. This canal now irrigates the
entire area in Divi Island.

The Kistna Fast Bank canal takes off at about 4/0 of the

Masulipatam canal., The canal is
navigable and runs alongside the
river for a considerable distance
before it crosses the Puligedda

aqueduct known as the Campbell
Aqueduct, The aqueduct is the
longest reinforced concrete aque-

& roadway 16 foet wide and. a foot:
.- path 4 feet wide. -The aqueduct
18 sybmerged during high floods,
The canal ‘now: irrigates.: abot
T 1000, ,acres; 0. Kistne. districs.
‘ ‘ The :capital . expenditure on.: ¢}
canal was Rs, 58 lakhs and the return is T4 per centyi: -t

Y

Coléroon was built about 1840 by

arm of the Kistna river by an .

duct bridge in India and carries
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. ‘ B t
. TThe river and its arms forming DlYl Island are banked to
pfotect .the deltas from floods.

; i ths in the year and

' navigable. for about 10 months in 4

The canai%s gigo vajued at about Rs. 3-4 crores, m’]‘fl}kx):rsws(t);?;n
By Rs. Q-)(").?» lakhs and about 150,000 passengers. y

: 3 L
nearly 1% ¢ acres excluding Kistna Fast Bank cana
;xll;ﬁeg aﬁ;igl(;é;ﬁ}xliliguﬂe was Rs.'2-2 crores and the return is 13
per cent.

—The Lower Anicut across the
Sir Arthur Cotton to Jzngur'e

; to the areas originally 1rri-

‘ Sgl;l‘:gly by river channels. The

\&w’m old works were substantially
improved in 1906. The welr was

% ol converted into a regulator fitted
o with lift shutters 33 feet span
i and 8 feet high. The Vadavar
: gnd North Rajan channels taking
5
3

Lmber Coleroon Anicut System.

....
-

. off on the left side irrigate lands
(i)n the Chidambaram taluk of -
South Arcot district. The Kumu-

. ight and

i : ajan channels take off on the rig
knmaniya? :;ng) gﬁ?;ﬁlilzalluk in the Tanjore district. Theh\i’a}.]daﬁz(x;
!rngs,te o canal supplying the large Veeranam tank,lvq cat 50
s contm;r applies in the river Vellar, through a L nice s
W sds p%he gystem irrigates about 111,000 “acres. .
norfn? elrr;xgzm'liture was Rs. 30 lakhs, returning 4-72 per cent.
capifal -

; . vinally known as the Toludur project,
 illingdon Rgse{vogé; Ovl;flfrllrila'ilny South Arcot district opened~
it is & comparatively in 1923. There is a bridge regu
o f lator fitted with lift shutters
across the Vellar at Toludur
from which a canal three and 2
half miles long takes off and
_feeds the reservoir which has a
capacity of about 2,400 million -
cubic feet. The bridge carres
E the Great' Southern E&rﬁnkl tBiad
o i ‘Trichi . From the reservoir & channel takes
fromMagm;:l?e;F f;i};nzgzl‘yhigh and low level channels & short
of ';:low the head. These are désignéd to irrigate about
S & Jrrigation is not yet fully developed and ‘the system
25,000 g.cr-‘::' about 16,100 acres. Development is being hasteqed
no.wg,lrrl%q Ekmw fieM channels. “The capitil ‘expenditure on the
E;g;ﬁw:;g about: Ri. 26 lakbs' and the return 1s 1:71 per cetit.

~BAv OF BERGAL
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Polavaram Island System.—~The system consista of a canal
‘ taking off 'the Bank canal Goda<
vari Central delta, about half a
mile above Annampalli lock. The
canal crésses the Vriddha Gow-
tami by a masonry aqueduct and
irrigates the Polavatam Island
enclosed by the two branches of
the Gowtami Godavari. The
system irrigates about 18,200
acres in East Godavari district.
R : The capital expenditure was about
P Rs. 17 lakhs and the. return is
: 1-39 per cent.

~~~~~ P
7 XEBANAKDRRY.\
) Q [}

Cauvery-Mettur System.—While the south-west monsoon on
the hills is fairly copious and dependable, the north-east monsoon
supplies are irregular. - Caprices
of this monsoon have frequently
affected cultivation in Tanjore.
Moreover, there is usually a break
of about six weeks between the
two monsoons. The chief aim of
the Cauvery-Mettur system is to
remedy this state of affairs by
storing water in excess during
floods and passing it down later
when the natural flow in the river
falls below requirements. It is
also intended to irrigate 801,000

B acres of new land chi i
Pattukkottai and Arantangi taluks of the Tanjore cdilsetfrii};tfn the

-
=]
e
z
<
°
z
«<
.3
a o

The system consists of a large reservoir at Mettur known as

Stanley reservoir and a canal known as the Grand Anicut canal

in Tanjore taking off above the Grand Anjcut.

The Stanley reservoir is a lake 60 square miles | i
ing. 93,500 million cubic feet of waterqwhen flueitls. mTa}f:Bfiallzglq-
formed by a masonry dam, across the valley of the 1t
is q,bout a mile long and about 314 feet high at the
It is almost the biggest dam in the world and cost
There are two sets of sluices in the dam
sluices with sills ot £ 670 and + 720 whil

iver. floods are surplussed over an esca ' t
with let shutters 60 feet long.and 20 fegf }?:glil.je '}‘el:: Ell:?:e ﬁtt;g 3
the surplus shutters are worked by eléctrie gower but it i " poe glbl‘
to work any of them 'by hand, if required. The dam ‘:;o 1 s esvi
porates 4 sets of cast iron. lined. sluivks & 6” disméter. '1?::;’

Cauvery. 1t
deepest point.
st Rs. 4-8 crores.
the high and low ‘level :
e the F.R.L. is + 790
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enable supplies to be drawn for. the development of Hydro-Electric

Power below the dam. Irrigation supplies for the new area under

to the river below the dam and picked
bout 120 miles downstream. The new

canal called the Grand Anicut canal is & contour canal about 70 [
miles long and the capital cost was about Rs. 200 lakhs. It runs

through Tanjore town, after passing which it throws out the

larfe Kalianodai and - Rajamadam branch canals. Down below

there is & net work of branch channels and the system irrigates

lands as far south as the Narasinga Cauvery.

the reservoir are passed in
up at the Grand Anicut a

The system is, under ,dévelopment. It now irrigates about
1-5 lakhs of acres. The capital outlay is Rs. 6-6 crores and the
present rate of return on capital is 1-30 per cent.

' Kottalai System.—The south bank canal was excavated to
bu channels—Marudur nattu voikal,

Napgam channel and Uyyakondan
channel—taking off from the right bank of the Cauvery in Trichi-
nopoly district, as irrigation under them was troublesome and
uneconomical. Because the river-bed at head of the south bank
canal had been badly scoured by the 1924 floods a bed regulator

replace the four old koram

Mahadanapuram channel,

was constructed there. Five

divides into the high

furlongs below its head, the canal
level channel and the south bank chan-

nel. The system irrigates about 48,700 acres. The capital
40 lakhs and return is 0-74 per cent.

expenditure was about Rs.

| Klu'mool-C’uddapah (’}'aizal.;-The Kurhool;Cuddapah canal takes
off from the Tungabhadra from an anicut at Sunkesula about 15
miles apstream of Kurnool. The anicut and canal were constructed

by ‘‘ The Madras Irrigation and

.Canal Company, Limited ",

. - ificorporated in; England in 1858,
. -with. a guarantee of 5 per cent"

interest on outlay. The work was
completed about 1870 and was
handed over to Government on,

- payment of Rs. 3-02 crores. The

canal irrigates about 80,000 acres

++in" Kurnool and Cuddapah dis-

tricts'and runs’ paralll to the
river for. about 50 miles, when it

talco & tuirn. southwards “towards'Cuddapah district and pierces the
ridge‘ bétween Pennar and Kistns valleys through a cutting called

the Mittakonddla cutting. ‘Belo
rivers aie ubed 'to carry ‘the ‘ir

misinly ab & navigation'canal,

rivér at Santhajuttur and at Rejoli at

againpicked up ahd itided

w this point the Kali and Kundu

fi.%aﬁ’on ‘'supplies, the canal serving

gre ate anicits across the Kundu |
ich the canal supplies.are.

i ;{br, itrigation in the Kurnool-Cuddapah, .
cand) ‘audi it Branthed. At dbout mile' 180, the canal crosses the
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Pennar at Adinimayapalli anicut and is continued on the right
as far as Cuddapah town. The Kurnool-Cuddapah canal flows
through black-cotton soil and irrigates mostly dry crops. These
crops do not require canal supply in years of good and well distri-
buted rainfall but in other years they require occasional irrigation.
The canal is maintained at & heavy and recurring loss particularly
because of its use in famine years. The canal was navigable
throughout till 1934 when the reach below Lockineula at mile
74/0 was closed to navigation, as there was little boat traffic, and
costly replacement of a number of lock gates below Lockinsula
was found necessary.

The capital expenditure on the canal was about Rs. 234 lakhs
ahd the return is about 0-69 per cent. It is the most expensive
project (excluding Cauvery-Mettur Project) in Madras.

Barur Tank System.—The system consists of an anicut across
the Ponnair at Nedungal, with a supply channel feeding the Barur
tank in Salem district. The supply channel also feeds & number
of small tanks on the left bank while two old channels the
Nedungal and Agaram channels feed small tanks on the right bank.

The work on the tail and the supply channel was commenced
as a famine relief work in 1877 and subsequently revised to include
the anicut, etc. The work was completed in 1899. The system
irrigates an area of about 5,000 acres.

The capital expenditure was Rs. 4-5 lakhs and a return of
2-46 per cent is now obtained. '

Nagavalli river System.—At Thottapalli in Vizagapatem dxsh'mt

a regulator has been built across the Nagavalli river and a channel
about 22 miles long has been dug. The channel irrigates a tract
subject to precarious rainfall. The system irrigates about 28,000

acres. The capital expenditure was about Rs. 18 lakhs returning
about 3 per cent.

Bhavanasi tank.—This is a reservoir formed by an
dam about 2,500 feet long and 80 feet high across t%)e 'Bhi:l;fg:;;
river in Guntur district with capacity of about 175 million cubic
feet. The reservoir irrigates about 556 acres. The capital expendi-
ture was Re. 2-65 lakhs returning 113 per cent. p\e !

Mopad System.—The Mopad system consists of & reservoir ;vith ,

an earthen dam about 70 feet high at, the dee i more
than a mile long, built across the Mannery m?r pi(;nIt\T:lllfre dis-

trict. The reservoir has a capacity of -about 2,100 million cubic .

feet and irrigates lands in a tract where famines are -

ayacut of the tank has been fixed at about 7?80312:::211{3: ) ?uls
irrigation is only about 4,000 acres. .The. capital ndi t:: ,
the. system was about Rs. 23 lakbs and Lo oprnciie on

he return is, 069 PeY oepd, .
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The Buckingham Canal.—The Buckingham canal is a canal
used entirely for navigation. It runs through Madras parallel and
' close to the Coromandal coast,
4 joining up a series of natural
backwaters and connects all the
coastal districts with Guntur and
South Arcot at the ends. The
canal is 196 miles long north of
Madras and 62 miles long south
of Madras. At its northern end it
connects with the Commamur

!

5 canal of the Kistna delta which

z in turn is connected to the Goda-

;’, vari canals running as far north
as Cocanada. Due to its align-

" ment close to the coast the canal

e is difficult and costly to maintain-

)
ULTM The navigability of the north
DRAS canal depends on the open sea

Iy N bars at Ennore and Pulicat- In
/ < a bad year water levels may drop
OCHINGLEPUT © and lead to considerable difficulty
) in navigation. The canal carries
; / a large traffic in salt, shells, fire-

wood, building materials and food
grains and is one of the main feeders to the Madras market. It
carries cargo of an estimated value of about Rs. 90 lak.hs and about
71,000 passengers every year. The capital expenditure on the
canal was about Rs. 91 lakhs and the return is minus 1-25 per cent.

The diagrams on pages 18-24 show the financial results of
important irrigation systems. '
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N  Chapter IIIL

SALIENT FEATURES OF THE ADMINISTRATION oF THE PUBLIC WORKS
: DEPARTMENT (IRRIGATION) FOR THE YEAR 1940,

"The summary in this chapter is as usual intended to bring the
general information up to the end of the calendar year (1940).

Cauvery Delta = System.—~The south-west monsoon was
Opportune this year, the north-east monsoon also set in fairly in
time. Owing to the copious supply in the river and fairly distri-
buted rains in October and November over the ayacut itself, there
Was no need to enforce the usual system of turns between Cauvery
and Vennar. In the first week of November there were heavy
raing almost continuously throtighout the delta. They were parti-
cularly heavy in the coastal areas. There were minor breaches
here and there and steps were taken to close them promptly.

Godavari Delta System.~—The supply in the river and canals
during the second crop period was favourable in the beginning but
later on the water level went down below the crest of the anjcut
rather. early. - This caused some anxziety but the rains in the last
week of April saved the situation considerably. In July there
were good rains. The yield of second crop was fair and that of the

DREDGER ‘‘ AKHANDA GODAVARI’’ AT WORK.
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first crop was also fair except in flood affected areas. This -year’s
flocd in the Godavari was remarkable not only for its magnitnde
but also for its long duration and the flood banks had to be
patrolled continuously for ten days. Slips were noticed at a few
places in the flood banks. There was an overflow of 5 feet
over Annampalli aqueduct and 1-5 feet over Gannavaram aque-
duct. The raised crest of the Dowlaishwaram branch of the anicut
together with shutter equipment for about 400 feet length was

‘washed away and a stone bund had to be thrown across the gap to

prevent wastage of water. XKalipatnam, Vemuladevi and Losari
projects are expected to be completed by the middle of next year.

Pennar River Canals System.—The Kanigiri Reservoir which
is the main source of frrigation to Sangam delta did not receive
full supplies from the Pennar river till the middle of September
1939. It received good supplies after the middle of September 1939
and the crops thrived very well during the period but the cyclonic
winds and heavy rains caused heavy damage to crops. . From
September till the end of the irrigation season the reservoir was
full which gave the advantage for raising the second crop in
addition to the late sown first crop on the flooded area,

Fitting up of falling shutters over the Nellore and Sangam
anicuts had been practically completed.

- Periyar System.—The Periyar lake was opened for irrigation
on lst June 1940 when the lake level was + 124.00. There was a
gradual fall of 3-2 feet in the lake level, up to 22nd June 1940 when-
it began to rise and reached the F.T.L. of 152.00 by 15th August
1940.  Again from 28th August to 1st November 1940, the lake
level was going down. Thereafter the level went on increasing
and reached F.T.L. on 19th November 1940 and continued to be
at F.T.1. practically till the end of the year. The water-supply
and condition of crops were quite good.

Kistna Delta System.—The irrigation season began well with
early freshes in the river and without high floods. Due o favourable
circumstances, transplantation began in the first week of June and
was completed by the end of July. There were floods in Budamern
resulting in high water level in Collair lake and submersion of
lands bordering Collair lake which caused damage to some crops.
The owners of lands submerged in Kaikalur taluk have asked for
permission to raise Dalva crop this year. Supply of water under
Polraj and Campbell canals to certain lands as an experimental
measure this year, is being considered. Rainfall from September
wag normal and there were no heavy winds during the period. The
standing crops are good and a bumper harvest is expected this year.
The area under sugarcane cultivation is gradually increasing due
to the sugar factory at Vuyyur. v

A regulator was constructed across Bandar canal below Kistna
East Pank canal head sluice to improve supplies to the Bank Canal,
secure better distribution of supplies as between Bandar and Ryves
canals and facilitate regulation and navigation,
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Vizagapatam District.—The rains started early and the wet
lands were transplanted in time. Later in the season scarcity of
supply was felt and korambu works had to be done for some river
channels in Chicacole Subdivision.

Cauvery-Mettur System.—From 5th to 15th April 1940 the
usual summer supply of 1,000 cusecs from the Stanley reservoir
was increased thie year ranging from 1,300 to 1,750 cusecs. In
all 39 millions cubic feet of extra water was issued as an experi-
mental measure to examine how best such extra supply can be
utilized for irrigation in the summer months. The reservoir level
fell down to 9290 on 25th June 1940 and thereafter began to
rise steadily and the F.R.I.. was reached on 9th July 1940. The
period 9th July to 16th September 1940 is the maximum
continuous period during which the lake had been at or above
F.R.L. ever since the completion of the reservoir. The breaches
caused by the floods of 1939 in the Grand Anicut Canal were all
brought to the standard during the last closure. Repairs and
extensions to the Agniar aqueduct were also completed during the
closure period. . . :

Besides the two Industrial concerns, the Mettur Industries,
Limited, and the Sandalwood Ifactory which are progressing, the
Mettur Chemical and Industrial. Corporation, Ltd., have resumed
work. : ‘ :

Poondi Reservoir Scheme.—The scheme was sanctioned by
Government in June 1940 at an estimated cost of Rs. 52-89 lakhs
(works only).

A special division was constituted on 5th July 1940 for its
execution. The foundation stone was laid by His Excellency the
Governor on the 8th-August 1940. Within the short working
season available in 1940, work on the regulator was started and is
in good progress. Buildings required for the staff were nearing
completion. L ' L ;

Tungabhadra Project.—Investigation by a - Special Executive
iEngineer with necessary staff is in ‘progress. -~ Agricultural experi-
joents were continued during the year. ' o ,

Cauvery Gauging.—In accordance’ with the rules of regulation
} of the Krishnarajasagar joint cross sections ‘of the rivers at the
standard stations were taken: in' June and October. The river
Lakshmanathirtha was jointly gauged and the results are being
worked out jointly.. The Krishnarajasagara channels are .- being
gauged. DT e Thoea T
Buckingham Canal.—Repairs locks and flood gates on the canal
and silt- clearance wherever necessary were carried out during the
Yyear and the navigation in the canal was fairly satisfactory. The
girder bridge at Kothapatam at 178th mile’ collapsed in October
1939. Arrangements have been made to reconstruct it.: '

'*General.—Breach closing in Kundamadakala tank was affected

by the rains of May 1940 and the breach became wider. ~Arrange-
ments have been made to close the breach in"1941, " | :

EXTENSION TO THE AGNIAR AQUEDUCT IN GRAND ANICUT CANAL CARRIED

OUT IN SUMMER OF 1940.
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Chapter IV. v
" PERSONNEL, CLASSIFICATION OF WORKS~—FINANCIAL - RESULTS.

Mr. J. 8. Westerdale continued as Chief Engineer for Irriga-
tion till 29th September 1939 afternoon when he reverted as
Superintending Engineer. Mr. F. M. Dowley returned from leave,
resumed charge of the office of the Chief Engineer for Irrigation
from 30th September 1939 and continued as- Chief throughout
the year.  Sri Rao Bahadur A. R. Venkata Acharya, Deputy Chief
Engineer for Irrigation, proceeded on leave from 3rd August 1939
afternoon and Mr. N, J. Joseph succeeded him and continued
throughout the year. ' ' ‘

2. Irrigation Works in the Presxdency are . classxﬁed as shown
below ;—

(&) Works for whlch capltal and revenue accounts are kept—
A. Trrigation works— .
(i) Productive.
(ii) Unproductive.
B. Navigation, Embankment and Dmma ge Works—
(i) Productive.
(i) Unproductive.

{b) Works for whxch capltal and revenue accounts are nob
kept— .
® Imoatlon Works.
(n) Na\ngatmn Embankment and Dramade Works.

A Work is classed productlve or unproductxve on the financial
results of three consecutive yedrs.” There are no works in the
Presidency under B. Nawgatlon Embankment and' Drainage
‘Works—Productive.

3. The total outlay . on 1rr1gatlon works durmg the year was
Rs. 90,93 ,486 against Rs. 93,72,233 in 1938-39. The total revenue
realized was . 2,75,00,244 against Rs. 2,52,88,442 in the prevxous
year. The area ch’nged as lmgated was 7, 492 ;110 acres against
7,296,157 acres in the previous year, The net revenue after deduct-
ing Workmg expenses was Rs. '1,39,32,770 against Rs. 1,18,34,661
in the previous year. The’ expendlture ﬁcures include mdlrect
charges. If direct charges alone are. consxdered the expenditure
durmg the year was Rs. 83-61 lakhs against the budget allotment
of Rs. 84-79 lakhs. The total area in the Presidency during 1939-
1940 under the chief food-and industrial crops both 1mgated and
dry was 36,277,212 acres or 816,136 acres more than in the previous
year. The area irrigated by Government irrigation works was
7,492,110 acres or 20 65 per cent of the total cropped area. This
area was 195,953 acres more than in 1938-89. The increase was
due to the favourable season and development of irrigation under
new systems. ,

4. Financial Results———(l) Productwe works.—The capltal outlay
during the year was Rs. 4,90,891 and to the end of the year
Rs. 15,60,62,885. The area charfred ag 1rr1gated was 4,146,044
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acres and the estimated value of crops

The net revenue derived was Rs. 97,46,369 representing a return

of 6-25 per cent on the capital outlay. The accumulated profits to
end of the year amounted to Rs. 33-05 crores,

(ii) Unproductive works.—The capital outlay during the
year was Rs. 70,456 and lo the end of the year Rs. 3,87,56,452.
The area charged as irrigated was 281,686 acres and the estimated
value of crops- raised was Rs. 1,25,17,634. The net revenue

derived was Rs. 8,95,211 representing a return of 1-02 per cent
on the capital outlay.

(111) Minor work.s fpr which capital and revenue accounts
are mot kept‘—(a) Irrigation works.—There are 34,477 works in
this class against 34,400 in 1938-39. The outlay on them during

the year was Rs. 33,33,316. The area ch irri
5,064 560w . " charged as irrigated was

raised was Rs. 21,69,83,166.

(b) Navigation, ete.

, works.—The tl 1 s
Rs. 5,63,319 and the reven oy g urred  was

ue derived was Rs. 87 465,

5. Irrigation works—Produclive.~~(1) As in the previo
there are 26 works in this class. The canals in the I()S'roda,vl;,l:‘i };er?g

the Kistna delta systems are used both ag irrigation and naviga-
tion. The remaining works are for Irrigation. ‘

(2) The total length of the main ang branch ’
canals at the
end of the year was 3,938% miles. Of this length, 9112 miles were
for' nrigation and navigation combined and the remainder for
Irrigation.  The length of the distributaries was 10,5667 miles,

(3) The capital outlay (direct and in
was Rs. 4,90,891 against Rs. 9,09,770 in 1
bulk of the expenditure
Godavari, the Kistna and
canals systems. Details
Chapter V. '

(4) The total area charged as ifrigated was 3,553 90(;
gigtogrlop and 592,138 zlt-cres second crop againgt é501’1 991&::;
V71 acres respectively in 1938-39. ' g .
was mainly under the Kis{n o, Jicrease 1n firsy crop

a delta system, Kistna Fagt Bank canal
and Cauvery-Mettur Project. The decrease in second crop was

mainly under Cauvery delta and Srivaikn . .
Cauvery-Mettur Projoct, ntam anicut systems gnd

direct) during the year
. he previous year.: The
during 193940 was incurred on the
the Cauvery delta and the Pennar river
of works carried out are given. in

(5) The gross working expenses of th :
against Rs. 50,88,575 in ‘the ‘aprgvious yea,r.e yem‘,' RB. L4150

(6) The gross revenue of the | ' ’
against Rs. 181,62,320 in 1938-39. The inaw s, o 136,234,688

39. The increage i
chiefly due to less refunds under many . systems 7} revenne was

(7) The net revenue derived and the net p; ‘ ‘
ing interest charges amounted to Ra. 97;45113691)1:1?;51;?30&:3%(3]:
against Rs. 9291357 and Rs. 26,98 54 respectiveiy in  the.
previous year. The net profit works out to 1.95 -per cent on the;

PUBLIC WORKS DEPARTMENT (IRRIGATION BRANCH), 1939-40

i 5 60,62,885 against 5-86 per cent 25
total capite Outilr?ylgfﬂz. 1?1:?12’%11 in p?(_)ﬁts was due ch1eﬂ)rfl t‘;o
Yho Tatae Lt?.’ on the Cauvery-Mettur Project which has recg Oz
e (Zlu Itgyfunction and also to the expenditure Incurre
:ﬁ?ﬁiﬁim the Kistna and the Cauvery delta systems.

irrig ised during the
! 1 1 value of irrigated crops ralse :
(Sznc’)lu};;e?ismtrgagé. 21,69,83,166 against Rs. 19,41,79,325 m
year

e D e ave . ted to Rs. 4-49 on
" oe revenue per acre amoun .

h .(9)S I:;:aa;?l?bgég on tl?e new irrigation. The working

the gros .

T and 1-57 on new
gxpenses per acre were 1.24 on the gross area
e ) granted during the year amounted to

(10) The remissions .42 in the previous year. The

inst Rs. DR s <
Rs. 4%@2&?25 v%%?én?nainly in the Godavari, Kistna and Cauvery
areas affe

delta systems Cyclone damage was responsible for large remis-
e . |
ions during the year. o ‘
. jon  works—Unproductive works.—(1) T hlehe;?urr\ggﬁ
; i ear.
is class as in the previous yeal. - ation
28 works of t;ilsiscused for irrigation and navlga,tlon,k na;;legaus(éd
qudapi};ﬁ%a;% to the first 75 miles. The other works
eing confined '
only for irrigation.
" (2) The capita
56 -aga X -
W?‘S n?ﬂhgg ,‘\i;s?a;s og the Palar Anicut System,
Proj ot and Nagavalli river systen > i 34 branch canals at
oo The total lengths of the TN el 75 miles were for
¥ f tehe‘year was 8313 miles of Wl}llldl P dor only for
the enfl ° d navigation combined *gnd the 61’75§ iles.
imga?on ar&‘ he 1enbgth of distributaries was 0193 oo 566 aores
irrigation. 2 . the year Was , :
(4) The ared lmgat%%—ggrm’%he inczease in area was mainly

v er ald ' X .

tanks.

6. Irrigat

irec ] indi ing the year

direct and indirect) during !
l'outEl&}II{q( 56 999 in. 1938-39. The bulk of
the lar . Thippayapalem

» O e o t d t [‘ s
(5) The g . . 2 H

: \ us year. .
against Rs. 3,80810 in the preVl(;mtgd to Rs. 9,93,468 against

enie am

(6) The' grOSB rev
Rs. 9,56,079 10 1938—39;13 due to improvements was Ijis 2’2;’12111'111
(7) The ?e%ge vi(:lnthe previous year. Théssge%gezzﬂ to end of
gfga.lingg BS; %f;lt, on ’the capital Ouftl;]iy 2{101:’5 ' o’f ’int:arest chargels
-1-Ua pe t revenue Ie tained to Kurnool-
the year. The 1€ @ Re. 888,338 pertal nt on the
o d? > 1}382%216 ’ %&fﬁ "deficit represents 3:37 per @

Cuddapa. " :

e timated
/. *(8)*The estimated
%'gaing(;t )Rs. 99,087,885 in the

17,634
value of crops amounted to Rs. 1,25,1‘7,

previous year.
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(9) The average revenue per acre amounted to Rs. 3-53 on
the gross area and Rs. 448 on the new irrigation. The working
expenses per acre were Rs. 132 on the gross area and Rs. 2-10
on new irrigation.

(10) The remission granted during the year amounted to
Rs. 1,63,525 against Rs. 2,26,736 in the previous year. The area

affected was mainly under Palar Anicut system, Kurnool-Cuddapah
canal and Nagavalli systems.

7. B. Navigation, Embankment and Drainage Works—Unpro-
ductive.—There were two works of this class, viz., the Bucking-
ham Canal and the Vedaranyam canal the total length being
313% miles. The gross receipts amounted to Rs. 1,08:046 and the
charges to Rs. 2,33,550 against Rs. 1,08,040 and Rs. 1,56,368
respectively in the previous year. There was thus a loss of
Rs. 1,25,504 on the working of these canals against a loss of

Rs. 48,328 in 1938-39. The value of goods carried during the
year was Rs. 97,22,719.

8. Navigation canals.—Navigation was carried on as usual on
the Dummagudem, Godavari, Kistna (Kistna Fast Bank canal
being shown separately for account purposes) Kurnool-Cuddapah,
Buckingham, West Coast and Vedaranyam canals. Ag in the pre-
vious year navigation in the Kurnool-Cuddapah canal was limited
to the first 75 miles. The total direct receipts amounted to
Rs. 471 lakhs showing an increase of Rs. 0-09 lakh over the
figures of the previous year and this was due mainly to increase
in the licence fees in the Kistna and Buckingham canals.

9. Works for which capital and revenue accounts are not kept—
Irrigation works.—The outlay incurred, the area-irrigated and the
revenue derived frem the works of this class are compared below

with the figures of 1938-39 and the average of the previous
triennium ;— . . .

Outla A G
lncnnezi. irrlg?t%d. reveﬂr.;:.
RS, ACB, ) RS,
During 1039-40 . . . «» 33,338,316 3,004,380 76,868,727
During 1938-39 .

. .o . 33,21,384 2,902,700 59,783,528
Average of the triennium ending 1938-39 34,74,635 3,035,925 71,78,795

10. Tank Restoration Scheme work
within the scope of Tank Restoration
102,500 square miles. Investigations w
a total area of 94,660 square miles of
had been investigated by 19381 when
sions and subdivisions were abolished,
ment. Since April 1931 up-to-date,
regular staff is 1,257 square miles.

8.—~The total area ‘coming
Bcheme investigation is
ere taken up in basins of
which 87,630 squarée miles
the Tank Restoration divie
88 & measure of rettrench-
the area investigated, by the

No investigation was done
during the current year. The areas investigated up to 81st March
1931, 1939 and 1940 are 85-49 per cent, 86.79 per cent and 86.72
per cent respectively of the total area of 102,500 square miles.

_ , ‘ 0 5l
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In the area investigated, necessary works weret (;(())n;);‘;le::;‘ t;g
85 8!;19 square miles and works are in progress or ye
n ,the rgmaining ares of 2,988 square miles. | -
The number and amount of estimates sanctiomed up-to-da
e )

p g p y E‘I 0{

' me operatiens up to the
. commencement of Tank Restoration Scheme op:

i ich the total
7 203 lakhs nearly, against whic
o e 't;;he yfr?cfm\?rzz 1;;2%38. 3,71,17,666 (exclusn(: of %haxi‘lgles tfl?;
e:tl;%?g:hg:nt and tools and plant). The expenditure during 4
e
year amounted to Rs. 6,618,

; ccounts are mnot

which capital and revenue a s :

1 Wo'ﬂftig;r Embankment and Drainagé Works. kThtz ?}?fs

kePb.“N‘,‘”’g on and the revenue derived from the works o X

1?3' 1222r22mpare 3 below with figures of the previous year and the
class .

average of the previous triennium :— _

B R el U

RS, RS.

.. 563319 87,465

Daring 1030-40 .- =+ 0 1 5786ss 8410
E::'rﬁelg? S rionniam ending 1938:39  8,02,542 83,7

) ) i bmersion,
] nder consideration.—To relieve su

12& I‘t))mj?l(;t(fds uin the Coringa river, alternative prop(l)sa._ll{s fo;
e rzjoed cross-bund and lock at Tallarevu or (b) az 1;ocW Izl?m
(a)gu?a;fr at Yanam were considered. The .goviir;{r}gg . oP whom
iy 1 1dera

s submitted for cons tion

t‘he formfe ; -?lci)%%njzo V;*’:ised the question of contribution re;:lovw:eé'abrlg
? c}lent?ﬁe (;;'ots This was examined and a report sent to the Boa.
rom 8. :

of Revenue. . . .
he smaller scheme to irrigate 7,500 acres 5nt }ior;l;izti:)sll:i(}
W&sTcsnssidered by Government aénd ghi%er;;iz e uestion of
ilabili the project. As TOSP
azila‘ﬂablhtgo:tf ;atflfef?:lattgrpw;s sent to Irrigation Development
able a re

Board for favourable consideration.

1 {1

ment is still under consideration.

‘ irrigate 3,760 acres
imi on the scheme to irrigateé 9,
i prellmlnngzya;‘ et%):t head of the Godavarl Centraiva]',;ellt‘z,czv;?
o hlg'ze}iev:ndmaetailed investigation of the scheme
exami

4 to Government. | . "
o to irrigate 4,000 acres and improye dralln?fg %:tl v;;:g
i Ilzr%%(;sal\sVeZt ngavari distric‘; and‘]mf’ﬁ(}:; a‘rg:eszv ng betweon
Nidadayole by a channel
Nidtaiia{ycgei};aggg::nzggt f?)r consideration as a Part 11 Scheme
postpone |
for 1941-42.
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The scheme fo rebuild the Torrigedda outfall sluice to reduce

submersion of crops by floods in the Godavari was sanctioned by
Government fowards the close of the year. Special staff was also
sanctioned for the exeeution of the scheme. '

n

i

. Reports on-the agricnltural-and financial aspects of the proposal
to arrigate by - pumping” 3,750, acres -at - the! head- of  the "Godavari
Western:.delta -were. received from the departments concerned;
Preliminary: proposals framed by the local-officers - were- sxamined
paced to be deferred-till the Godavari Central

and-the scheme is propo
delta: pumiping  scheme matyres. -

A report regarding the probabilitie‘sf of extension of ‘sugarcane
and:ofher valuable garden crops in the delta due-to assured supply
in -summer. obtainable from the proposed resérvoir across the Sabari,

a’ tributary of the Godavari, was called for from the. 1ocal officers, -

Report 15 awaited: . -

A scheme_fo construct a Teservoir on . the Yerracalyas in West

Godayari district.to serve as a flood moderator and to irrigate
roughly 25,000 acres was considered. Field work and preparation
of plans”and estimates were completed by a special staff, ''he
opinion. of the Revenne Department is awaited. ¢ oo
Preliminary proposals for s scheme ‘to irrigats ‘about 1,840 acres
by. pumping water from Godavari Western Illore canal at
B 40—3--450 "feet to”Seethanagana tank of Deundulur framied by
the logal officers’ after- préliminary investigation are under examina-
tion.” The opinion of the Revenue' Department on -the" financial
Bspect Is awaited. -~ 7.0 Tt T s e
_- - A'sclieme to utilize.the Rood waters of the Yeleru river in Bast
Godavari. district by ~diverting some of ‘the flood flow into  the
Thimintaraju tank of *Lingamparti village with an ayacut of 5,000
acres was investigated and preliminary proposals were being framed
i)y:ihg:local:dfﬁ‘ce;rs..::': CoET I ot T e
* " -Governtnent ordered ‘the, detailed_investigation of a scherne to
extend irrigation. to about’ 4,800 acres under the Nagarikatakam
channel- i the' Ghicacole - taluk, " Vizagapatami ~district.” The
investigation ‘is in progress. = c - T oL e
* 1 The speeial “subdivision . sanctioned “by  Government ~for - the
detailed investigation of the-Gundlakamma scheme began: work ™ in
Janvary 1940, o UL Ty e T
o= Hinal repors ‘on the- results of: gauging -the Pillageru to aug-
ment, the: supply ‘to:the Mopad systein was received and- alternabive
proposals for direct and indirect irrigation within the lunits of
the ultimate ayacut of the Mopad project are under exmwination
by the local officers,

The reports sent to the Government through the Board of
Revenue on the Rallapad and the combined Rallapad-Machavaram

schemes - (Nellore district) were under the consideration ‘of the
Board. ‘ ‘

<

RED HILLS TANK—AUTOMATIC SHUTTERS—FRONT VIEW.
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A preliminary report on the schémes for relieving submersion
of lands bordering the Collair lake, Kistna district, by widening
the Upputeru and diverting the Budameru river into the Kistna
above Bezwada was examined. '[he opinion of the Revenue
Department on the scheme is awaited.

The Chief Engineers of the Madras and Hyderabad Gevern-
ments inspected the dam site for the Tungabhadra Project and
discussed at Hospet certain matters relating to the project. Pro-
posals for forming a special investigation division for the project
were sent up.to Governmént and the Division was sanctioned to be
formed from 15th June 1940. Preliminary work of marking the
alignment of the main canal on ground was done during the vear.
The experiments on important crops such as cotton, cholam, etc.,
were continued during the year also at the experimental farm,
Siruguppa. Proposals for a demonstration farm at Bhagavadi sub-,
mitted to Government were sanctioned in May 1939 and the farm
is working. : o .

The sanctioned scheme to extend the wharf at Bezwada from
the girder bridge at M/02 of the Kistna Fastern Delta main canal”
down to the railway girder bridge in order to relieve traffic conges-
tion has been postponed for consideration as a Part II Scheme
till better financial conditions prevail. ~

Gaugings of the Papagni river at Velligallu and Tummalur for
the Papagni (anicut) scheme were continued.

SIRUGUPPrA AGRICULTURAL RESEARCH STATION—OFFICES AND
LABORATORY,

The scheme to excavate a supply channel to Gotur Malli-
devaroya cheruvu and an alternative proposal are under examina-
tion by the local officers. ST ‘

The scheme to consfruct an anicut across the Pambaleru.river
for augmenting supplies to Thippaguntapalem tank and extending
irrigation was re-examined and an approximate estimate prepared.
The Collector's opinion on the financial aspect of ‘the scheme is
awaited. : :

The plans and estimates for excavating a spring ehannel from

the Penner right bank to irrigate lands in Gangavaram and other
villages of the Cuddapah district are under revision,

~ Jothivagu and two neighbouring streams are being gauged in
connexion with a scheme to improve supply to Ganganapalli tank
in Narasapuram' village, Badvel taluk, Cuddapah district, by lead-
ing into it a channel from Jothivagu. : ’ SR
A scheme for a reservoir across the Penner river in Gandikota
village limits, Cuddapah district, to irrigate about 100000 acres
of dry and. 150,000 acres of wet crop was examined. The: question
of availability of supply is under examination. PR
Gauging the Penner for the Penner-Kumudavathi project’ was
continued during the year also. ‘ - : I

For the proposal to utilize the surplus waters of the Siruvam
river, for irrigation in the Noyyel valley, deferred pending a deci-
sion on the ILower Bhavani project,: gauge readings were
continued. : ‘

3

SIRUGUPPA AGRICULTURAL RESEARCH STATIO.\'-—OFFICES AND
LABORATORY? ’
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Gauge readings of the Uduthorahalla river in Kollegal taluk
were continued during the year also. Preliminary proposals for
an anicut to irrigate 750 acres and a reservoir to irrigate 2,300
acres are under consideration.

The Hebbahalla scheme in the same taluk for an anicut across
the Hebbahalla river and a chanuel from it to augment suplies to
Kottakarai and five other tanks was completed during the year.

The report of the special officers appointed to investigate and
formulate proposals for making navigation in the West Coast
canals pay its way was uader the consideration of Government.

Improvenients to the Wyakondan channel in Trichinopoly aud
Tanjore districts were in progress. .

The scheme for a reservoir on the Kortlayar river at Poondi
in Chingleput district to augruent the water-supply to Madras City
was investigated in detail at the cost of the Corporation by a special
staff sanctioned by the Government in December 1939. Detailed
plans and estimates for the scheme.were prepared and submitied
to Government for consideration. :

13. Character of the scason.—The south-west monsoon appeared
early in June but was not very active in the month with the
result that the rainfall was below normal except in Kurnool,
Anantapur, Nellore, Chittoor, Balem, Trichinopoly, Tanjore,
Madura and Rarunad where it was up to or above normal. In July
also the rainfall was below normal excepting East Godavari and
West Godavari. In August it was above normal in the Deccan
except Cuddapah, Coimbatore, Trichinopoly, Madura and Tirne-
velly. In September, it was below normal in all the districts
excepting Guntur, Cuddapah, Chingleput and Salem. On the
whole the rainfall was below normal in all districts except Bellaty.

The rainfall in October was below normal only in Anantapur,
Chingleput and Tinnevelly districts. ‘There were floods in the
districts of West Godavari, Kistna and Guntur which caused
damage to standing crops. In November also the rainfall was above
normal in all districts except Vizagapatam. "There were also floods
in Tanjore and Trichinopoly districts which caused damage to
starding crops. In December the rainfall was below normal

throughout the Presidency. On the whole the north-east monsoon

was fairly satisfactory.

The average rainfall in the Presidency exclusive of the West
Coast and the Nilgiris for the year 1939-40 was 37-81 inches
against 3246 inches in the previous year and against the-average
of 33-17 inches for the five years ending 1938-39.

- 14. Floods.—The highest flood in the Godavari river was
11-2 feet on 23rd August 1939, over the crest of Dowlaishwaram
anicut against 12-5 feet of the previous year. The record flood of
1891 was 17 feet over the anicut which was then 0-75 foot lower.
The Tulyabaga drain was in floods during the year and they were
the highest on record. The maximum flood in the Kistna at

The gre

“water for irr
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- 12-95 feet over the anicut on 20th July 1939 against
glizzv;‘gd‘?osod of 2350 feet in October 1903; The mammun} ﬁgocz..
level in Tungabhadra at Sunkesula was 45 feet on 1?he cxesi Ot
the anicut on 12th August 1939 against the record of 10140 .(?e
on 8lst October 1916. The Penner at the‘Adlmmayapalh a,n!cu‘t
had a maximumn food of 4-90 feet on lSth_bep‘Ee:mbelj 1939 againsi
the record of 13-90 feét on 26th October 1874. The hghe{st reading
on the Cauvery dam was 10-42 feet on 17th November 1939 against
the record of 14-65 feet on the 20th July 1924.
15. Breaches and accidents.—Heavy floods of .Sep.tembe{' apq
N ovéxilber 1939 in the Yerra,calya in West .Godavan district d@rga{geu
to some extent several irrigation works 1n t1.1e Tanks subd1v1§19né
Steps are being taken to repair these damages. Damages Cu.abfl
to certain rivers and channel banks in Vizagapatam d1st1{c:~ hy t (;
floods of 1938 were repaired during the year. The cyclone o
ber and November 1939 caused serious damagrcla to several
ot n works and standing crops, etc., in the Kistna deltg..
atest damoge was on (Commarmur canal which breached in
qmall breaches were caused to the Basavannah

: ; : masonry works on the supply channel to
GXtenSIOntcﬁl‘ingzlr’e giso damagzd. These damages were promptly
Yellanué‘ ta On account of the floods of October 1939 most of the
attende %ava]i and Kandukur taluks, Nellore district, breached
tankg {n nsiderable damage. Arrangements were made to carry out
causing c'o repairs to these tanks. To prevent recurrence qf the
ngcegsary_n 1{){[adra,s City as occurred in November 1937, suitable
ﬂOOdldqgl 1meg,gur.es were suggested to Government in June 1938.
remed? ere considered along with the question of apportionment of
Thesef ?hese works. Heavy rains in August 1939 caused damages to
oost 0 nicuts zmd tanks in Salem district.. Estimates for repaic-
(_:ertm;ll ae damages were promptly sanctioned and works p_ut; on
e at es'I‘he restoration works necessitated by the heavy rains in
h&il ' district in 1938 were continued during the year. The special
Salem or section formed for the execution of these works was
suple'ﬂ},llsd on 30th June 1939. Due to abnormal rain€ in November
aho 9.18 itenswe damages were caused to banks, anicuts, cl.laynpels
193 t:nks in Tanjore, Trichinopoly and South Arcot districts.
o t action was taken to close the breaches and to allow timely
Prorpt existing crops. Repair works were also attended to by

irrigatio

geventy places.

. supply tol staff: sanctioned by Government. On 16th November

%ggsgﬁ?rt was a breach of about 600 feet in the upland drainage

rasangudi village. A temporary protective bund
chanl_lelmf;g?;te% formed at a cost of Rs. 7,888 ‘and the supply of
was 1m jgation was cnsured. Owing to unprecedented rains
the 15th November 1939 several breaches occurred in Grand

on t Canal from head to 6/50 and in the lower reaches from
Anl;‘51 downwards. Two vents of the Agniar aqueduct were washed
30/ ?I‘emp‘)m'ry arrangements were at once made to take water
away. the aqueduct at a cost of Rs. 10,720 and water was supplied
z,grggz crops. Ap estimate for Rs. 1,98,000 for reconstructing the

34
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aqueduct was sanctioned and the work is in progress. Dreaches
occurred also in Karaipatnam in the branches of North Bank canal,
Upper Peruvalai channel, Upper Panguni channel and Uyyacondan
channel. They were all promptly and effectively closed without
affecting irrigation. The heavy rains of November 1939 also
caused considerable damage to several tanks, anicuts, channels and
flood banks in Trichinopoly and Ramnad Division. The breaches
were closed promptly and other damages were repaired later m
the year.

A passenger boat foundered in the Commamur canal on 24th
August 1939 resulting in one death.

16. Irrigation Advisory Boards.—There are no advisory boards
in the districts of Vizagapatam, Cuddapah, Anantapur, Chingle-
put, Chittoor, North Arcot, South Arcot, Ramnad and Coimbatore
these being mnon-deltaic. The boards in Kurnool, Bellary and
Salem were abolished and no new boards were constituted. Of the
existing boards, viz., those for Ravur tanks and the Karedu tank
in Nellore district were abolished and the remaining two boards
in the same district were reconstituted. The two boards in Bast
Godavari were reconstituted on the expiry of the term of the
members of the old boards. The Godavari Rastern and Central
Delta Boards functioned safisfuctorily. In XKistna, Guntur,
Nellore, Tanjore, Trichinopoly and Tinnevelly districts the boards
did some useful work. The Cumbum Valley Advisory Board in
Madura district was abolished. .

17. Irrigation panchayats.—During the year under review
eleven new panchayats were formmed. Four panchayats were dis-
solved and six did not function, leaving on the whole one hundred
and nine panchayats working at the end of the year. All the
panchayats except twenty-six worked satisfactorily during the year.

Chapter V.
A. IMPORTANT WORKS CARRIED OUT DURING THE YFAR.

I. Works for which Capital and Revenue Accounts are kept.

Cauvery Delta [System.—(1) Remodelling the Odambogiar from
74/80 to the Kilavur dam (Estimate Rs. 88,700, Work slip
Rs. 92,380).—The work was under execution during the year.
The expenditure during the year was Rs. 6,015 and to the end of
the year Rs. 76,895.

) Cohstructing @ regulator across the Cauvery below
Vikraman head (Estimate Rs. 23,500).—Outlay during the year
was Rs. 13,283. The work was completed.

(8) Constructing a fegulator across the Nattar and Vanjiyor
at their bifurcation (Estimate Rs. 16,100).—The outlay during
the year was Rs. 3,000, The work was completed.

© Sub-work of fitting falling s

) RS- 28,4’9’

-
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! | Asti Rupees
4) Eaztension of Uyyacondon channel (Estunate pe
45 OOO().)———The work is in progress. Outlay was Rs. 15,924 during
thé year and Rs. 21,879 to end of the year.

irrigation.— ial Revenue
General—Development  of  irrigation. A Specia Vel
Officer has been appointed to look into the Qevelopment of irriga-
tion and he is carrying necessary investigation.

Piping of channels as a preliminary to remodelling 1s
progress. -

cder that all Cauvery irrigation above the grand anicub
may be under one, control as far as possible all Cauvery channels
in the Trichinopoly Division and a few channels on the Salem side
were transferred to the River Conservancy Division of thé Tanjore

Circle from 1st August 1939.

System—(1) Providing irrigation facilitz'.es for
Govg“:;irzz'::i waD;galan%ls m Vempa, Mutyalqpalli and Losarigutin-
padu ranges (Estimate Rs. 88,885, Work slip Rs. 98,4?0).—};—Outlay
during the year was Rs. 6,833 and to the end of the dyea,r
Rs. 84,804. The work was completed during the year bultl; a,n;-
ages in, certain portions of the work caused by the cyclone have to

be repaired. e

Tecavating a channel to Losangu@ apadu village (Esti-

te <2])33E${a0?,00g, Work slip Rs. 98,400).—The expenditure

gfl‘ing tl{e y;ar was Rs. 8,538 and to the end of the year
Rs. 79,813.

(8) Ezcavatin .

Rs. 1,10,000).—Outlay during the

end of the year Rs. 85,935. '

(4) Remodelling Pallamkurry Nos. I and II channels of

Fstimate Rs. 81,700).—Outlay during the year was
g;mg ;f;“;ln((i to the end of the year Rs. 27,251. The work is in

good progress.

Pennar River
the Sangam. anicu
Reservoir (Fistimate R
year was Rs. 31,000 an

In o

g a channel to Vemuladeoi village (Estimate
' year was Rs. 1,748 and to the

System—(1) Fitting falling shutters to
z? zl;zilsextyen ing irrigation under the Kanigirt
s. 1,36,500).—The expenditure during the
d to the end of the year Rs. 98,080. The
hutters was completed and the shutters
beneficially for irrigation during the whole of the
The other sub-works are 1n progress. ‘
itting- falling shutters to N_ellore .am'cut to improve
) (gt)o f;:: gltgrvefpalli ganal and reservoir (Estimate Rs. 31,000).—
%ﬁgj Zutlay during the year was Rs. 16,527. Almost all the
shutters were fixed: in position.

. System—(1) Kistna East Bank Canal (Estimate
Klsma3goe)l.tiT}¥e expenditure during the year was Rs. 60,443

and to the end of the year Rs. 26,91,889.

fixed acted very
irrigation season.
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(2) Campbell canal (Estimate Rs. 4,28,690).—The expend:-
ture during the year was Rs. 293 and to the end of the year
Rs. 3,71,515. The whole work except a few minor items waa
completed during the year. ‘

(3) Ewzcavating the Peddakondur channel, Kistna Western
delta (Estimate Rs. 47,286).—The expenditure during the year

was Rs. 272 and to the end of the year Rs. 52,118. The work
was completed.

(4) Excavating the Tumur, Duvvalur and Kollipara new
channels (Estimate Rs. 54,071).—The expenditure in the year was

Rs. 2,884 and to the end of the year Rs..44,114. The work is
nearing corpletion.

(5) Eecavating the Kistna West High Level channel (Esti-
mate Rs. 7,11,431).—Outlay during the year was Rs. 25,765 and

to the end of the year Rs. 5,37,076.
completion.

(6) Excavating the Appapuram channel (Estimate Rupees

10,75,700).—The expenditure in the year was Rs. 2,41,620 and
to the end of the year Rs. 6,65,159,

(1) Excavating a straight cul to the Kollimerla drain (Ests-

mate Rs. 54,700).—Outlay during the year was nil and to the end
of the year Rs. 52,429.  The work was completed.

ST TR
Cauvery-Mettur Project—Constructing a stepped apron 8 ‘rear
of Ellis Saddle surplus bridge (Revised Estimate Rs. 2,40,000),—
The work was completed in all respects during the year. The

expenditure during the year was Rs. 175 and to the end of the
year Rs. 2,06,983.

Maintenance works.—The underside of the R.C. decking, arch

ribs and beams in all the sixieen
gunited.

Disposal of surplus materials.-——The value of the special tools
- and plant sold during that year was Ra. 78,130. Consequent on
the shifting of the headquarters of the Salem Division from Salem
to Mettur Dam all the superior types of quarters, the hospital
and its out buildings were transferred to ° Provincial *’  the
transfer to be effected in the accounts of 1940-41. Credits by sale
of motor engines and spare parts of the excavators to the extent
of Rs. 16,000 were adjusted during the year.
Mettur Township Committee.~The

supply, drainage and roads in the Township area continued to be
in charge of the Public Works Department.

The Committee’s revenue for the year showed a’ surplus of
Rs. 14,600 over the anticipated expenditure of Rs. 51,600 for the
year. The Government have ordered that the revenue derived
from lease of lands, etc., should be credited to the Cauvery-Mettur
Project with effect from 1940-41. Proposals to constitute the

Township into a Municipality with statutory powers were under
consideration, o

vents of the surplus bridge were

maintenance of water-

The project work is nearing '
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Industrials, Limited, and

irial development.—The Mettur )

th Igggaglﬁlood Diitillery were the two concerns which were
e .

B e = ) lai High Level channel
i — Excavating the Katialas High L
(Esggg(laalliiclllgxg:,m()).—-Outlay was Rs. 4,529 during the year
and Rs. 14,71,220 to end of th;] year. t.mg e Palssalasa disiri-

, r System—ZLzcavali Palavaiasa disine
iﬁN’ag a(vP?fl(l)z‘h l}lit‘;)e Rg 19,075).—Outlay dlil(‘)l}]lé [‘E‘lllle Vv;eob;‘k ':s‘/]g's
%u a15y08 and to the end of the year Rs. 18,107.
S. )
ing the year.
o B ’ nicut across the Duvvaleru
| ject—Construcling an & : v
Dﬂvzzljtri%qp;ogupply channel to jeed the Tnp{w&ng%%c)mi '%1};11@ |
and emt(;nks’ "Kurnool district (Estimate Rg. " Ehe, eﬁd.of Fhe
other dit r(; ’durjng the year was Rs. 36,890 an ]  end
engnl{lsu% 753. The work was in good progress.
ye . 43,755

Navigation Works.

As an experimental measure '?ﬂt cglzggaéng?
- es
] Chintanmni-Ooramanda,l reaches ‘bekt)wgir:d T;l s 226 00
in the kingham canal by means of a gra e § -
. the Buckinghs Bezwada Circle was done during yoar oo
'loandmfrortl.l fggo}y The dredger has been refained perm
found gatis .

for use in the canal.

Buckingham Canal.

l l: TES ’ ke .
I/ li/ or W hi( /h C(lpital a”(l R evenue A C(’O’u/nts are not p
I . OTKS t

jon—( " ting @ reservoir in Anna-
n Division—{ ‘onstruci Anna-
Godav%‘i Ifeorthfe’deapm taluk  (Estimate Rs.h22,3l(1)((1)) —The
vammd't?ltreagu’ring the year was Rs. 1,543 and to the e
expendi

year b lg,glzag;ision-—RestomtiOn of Peddasettipalls 8%; i”g ggf’:ﬁ
(E eg:w";gdm. 44,900).—Out;ag2 guri’_?‘%eﬂifla}lfza;;:?: including the
Vi ] 3 , . OrE !
to the :ni ofot‘%hetl}l’galielzsing channel was already completed in
igggjgglo Plantation was thriving wel}. new tank in GQunda-
) i —(i) Formation of @ ani ;
gadil:;aégofiﬁé expendfture durirlb% ’ghf %Ziiigi ¢ :ﬁe ok s
8 . 30,355. Majo
‘to the end oi yeaél:o ﬁ)%Q but the abnormal floods thO(go;Zrh lgviz
oomp}l}e’rg;ihlzl bl?ﬁg;for o width of about 100 feet. The br - g
breached the DURT- , . '
being rgpaé'llreg;zg the Nethiletivarava breach in Tsallacalva (Esti-
(i) Cto J

i u j - was Rs. 1,046 and
m Rs. 50,000 The -outlay during the year was , '
i (15 6? th)é eare ]?{s. 44,301. The work was cf)mpleted in
to the en y . ’

d acquisition. N - .
all respects exc:faﬁniﬁ;n D:’v"i(:ion__EwWWtion of Pg}luvoz;hal?t; ZZZZ
L o it o et 50 L

—Outla, d
gitﬁmatedli? tﬁoyogazl.' Rs.u67, 166. The work has been completed
ne en



AC ADMINISTRATION REPORT OF THE

B. SeAsoN, RAINFALL AND SUPPLY.

Godavari Delta.—As there was no rain in the beginning of the
first-crop season, special steps had to be taken to regulate the
supply of water during transplantation. Freshes arrived on the last
day of June 1939. The supply was sufficient for the first and
second-crop seasons. The heavy rains of October and November
1939 damaged the ripening crops and the yield was consequently
disappointing to some extent. To compensate for the loss of first
crop caused by the rains, water was supplied as in the previous
year for an additional extent of about 35,200 acres of second crop.

Nagavalli River System.—As in the previous year there wasy

* sufficient supply in the Nagavalli main ¢
nder tepory g canal throughout the year

_ Kistna Delta System.—~Consequent on the scanty supoly i
river and a severe summer and rains in early partyof E}E)eyszgsglrlle
transplantation could he completed only late 1n the year, and with
great difficulty. The first freshes arrived on the 923rd june 1939
Le., much later than usual but good supply was not received till
August. The heavy rains of October and November 1939 through-
out the delta submerged the lands damaging the standing cro
As there were no further rains the harvesting in the delta was noi.;
gffect»e_d but the yield was below normal. Due to failure of cro

-in Kaikalur dalwa crop was permitted to be raised on about 3 008
;(c)res of which about 2,000 odd acres matured but the yield ,W&S
or.
Kistna East Bank Canal System.—- iti
were similar to those under Igistna D'gtla,e gondltlons e T
ramns of October 1939 submerged some of the 1
nofi1 badly affected. The lands
well.

pply
ystem. The heavy
' bhe lands but crops were
in the Divi Island did not yield

Pennar River Canals System.--Due to sufficient rains in the\

Nellore delta supply of water for the irrigation season was satis.
factory. It was possible to raise second crop over g large area of

10,000 acres in the whole della and the vi
satisfactory. bd the yield was almost

Cauvery Delta System.—Owing to the late sebting iz ‘
south-west monsoon there was limi%ted storage in Sett::lrllegy lllgue::r:gii
for the early part of irrigation season but later on there was
sufficient inflow for storage and supply. The. condition of the
season was fair thronghout and there was no difficulty for irriga-
tion supplies except that the floods of November 1939 affected %he
crops over a small area by submersion.

Grand Anicut Canal.—The rainfall* was mo
year. There was low supply in the canal in
cultivation was rather slow.

Madras Water-supply and Irrigation System.—

failure of the 1939 north-east mongsoon'the ySff(:i:va;e 9.1:3 1:.23
Hills tanks did not receive good supplies. Consequently the
supply to the City was restricted this year also with a viyew to
make the available supplies last out until the next monsoon and

derate during the
the beginning and
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i d crop under the

t also be supplied for the second . e

:;Ziiincou}(g iI;Oexpected thall): the Poondi reservoir scheme investi

gated during the year will after completion meet City supplies for

many vears to come. o
Izerjilyar System.——Due to low water level, irrigation under the

i t
Periyar Reservoir was commenced on 15th Jll;m'en I&S:e?a(,ikeogrflez.
June. The south-west monsoon was very Wf'ﬁ 1193'9 which filled
There were good rains in October and Novem f ; the tanks in the
the lake in ’Ehe latter part of November and a iot b er condi.
system There were no rains afterwzla,rgi; anudp pl(;r ;‘;Z S ribated
J . siled. The maximum available 8 to nom- .
v he extent of oL ;

harvest was good.

Tambraparni Anic

. .ot 34:49 inches 1
inches against inches. The south-

i 292-42

. __mhe rainfall during the year was 22«
. 'lh: tial:e previous year and the triennial
west monsoon Wwas dis-

average of 3500 at the tail end was badly affected.'
%%?lggiﬁﬁleaghrioﬁzgoﬁr(\)sas worse. The pishnam crop was very
poor.

C. CLOSURE OF CANALS.

The following table shows t}:p da,te:ls 12:50-1_(qu€ an
of canals in the Godavarl and Kistna deltas:

d reopening

Godavari Delta.

ing.
.Date of closure. 15:) 3::: ;e;;;l.‘ "
Canals. .. 1st Ma,y 1939 .. e 15th Ma,y 1939,

Eastern delta canals .« 15th April 1939 . rane 1939,
Central delta cansls -« ** 1. 'May 1939 .. - 155‘;}1 ‘ﬂne 1939.
Western delta csnalls . 15th April 1939

Dummagudem canal .. o

Kisina Delta. .
t elosure.
1s Date of reopening. Date of ©
Canals. .
April 1940.
Kistna Eoatern delta— ;5 May 1039 17th ]1; ;.

- Main oanal .o 0. . Do. o 1at Mﬂm};l 1940.
Bandar canal . Do. Jetn Maroh 1040.
Ryves canal . ** |gb June 1939 .- -+ 1o areh 1940,
Elloreboaial i "* 15th May 1939 . - loto
East baok cand . -- 5th Maro .

Kistna Western delta— 1gt June 1039 .. 1
All canals . .

D, Tnpostar CROPH: for which

der su‘ga,rcane in the var}oust}fz s}t,zl;;s was 25,801

The "‘Eea;e::;"le gccounts are keplg.d,:nrmg 1
%g;gal(cﬁiﬁeﬂy in the G")d.a“mr].a)n()1 ]T?Pper Pulleru and upPe?‘i
18,881 acres in the previous year). VPt et half of Apri

n
) ] were kept OPET U 1o tion of sugarcane
portion of Bandar A gugarcane. THe UL L T - e of sugar.
1940 to Bupply'd‘ivabgflrgﬁ;.thge year- e to the high p

progressed rapidy tivation Was
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E. GENERAL REPORT ON WORKS roR WHICH CAPITAL AND
REVENUE Accounts are Not kEPT.

L. Irrigation Works.

The number of works in this cluss during the year was as

shown below :—

Channe)s,

In charge of Public Works 509
Department.

In ocharge of Revenue 5,395
Department,

Total .. 5,904

2. The area irrigated, the ouila,

Tanks, Other works, Total,
2,525 .e 3,034

24,411 1,637 31,443

26,938 1,637 34,477

of this class are dealt with in paragraph 9 of Chapter IV,

3. The statement below sho

ws the details o
1939-40 on works by minor heads,

Statement showing by minor heads the expenditure incurred
on works for which no capital accounts are kept.

Ordinaty minor

Total .. 12,05,599

—_——— .

Add outlay inourred by
Civil officers on minor
irrigation works . .

Grand total .. .

——

works, &S
~---_—’_-_‘———-\ et
;22 :
£ EE 3 g
L] ® O E 2
oy §5 g 2
Minor heads. _ 8= < - Total
- Ay . Q 'E o
SO T R B
B, ABE £ S
oF  82% 3 3
29 gog g
£k 288 E
[ =] 3 B
(1) (2) ® @ (6 ()
RS, RS, RS RS RS,
Works .. e . 29,306
Extonsione and improve. 29,308
ments .. ., . 34,615 882 81,850 . 1,171,347
Maintenance and repairs. 8,33,904 5,263 5.76,782 11,442 14’27,391
Bstablishment ..~ .. 262013 9119 2,65750 3,485  5.23 360
Tools and plant ., . — 64 —8 __'ges 86 Y
Miscellaneous  expendi-
ture .. - . __‘_45,815‘ ‘ ., (a) 45,815

8,249 9,15,247 14,993  2),44,088

——
————————

. (b) 11,890,228

e . 33,33,318

(a) Bepresents outlay on other charges, establishment ang toals and plant.

(b) Works ve .. .
Maintenance and repalrs &
Establishment . e

Too is and plant ., e

RS,
e 10,015 .
o . \U g2v'sse
e 945,487

g
F

¢
. 11,80,228

y and the revenue from works

f outlay during

PUBLIC WORKS DEPARTMENT (IRRIGATION BRANCH), 193940 43

i ; | he works during the year
rticulars of revenue from the ! ° 3
are i'or;ll‘}[)];rg) below with those of the previous year 1938-39 :

1938-39. 1939-40.
RS. RS,
9,14,682 76,17,976
Irrigation revenue .. .. 1 59,
Receipts collected by the Pub.m 55,048 68751

Works Department

Total .. 69,738,628 76,86,727

; ter deducting working
) revenue of the year af : !
; TthI;itnted to Rs. 43,92,309 against Rs. 27,0d7,181 ui&the
exs:i%sue: year. The increase during the year was due to larg
pr .

receipts.

. L wtion of
) made in the investigation and executiol
— %hetog;(zgss%cheme works is dealt with in paragml]lph lorﬁi
rgﬁnkteresiV. The following table shows by dl-StI‘ICtS, the wo
don? during and up {o end of the year 1939-40 :—

Number of Awount of
Ap p,',‘,’.’f,l.mm e;]tfm ates ew'alateg
investigated. ganctioned. sanctioned.
o ] . ;
s & § & g B
I & 4 é o
g g e = g £
- had - -
Circle. District. P b ] 2 § :
g‘ 'g :‘ 'g . o 83
] 1= F] 1=} . ﬂ
s b e ol w 2
& @ "» ®w =13 - 23
¥ =8 =l = -8 &
' 2 E o = o™
2 & A & A 2
3
(2) ®) “) () (6) ) {8)
@ 8q RS, 8,
MILES,
1
Vizagapatam Lot 498} S5 s me.000
7 ve .
Dowlalshwaram. {Eut Godavarl .. .. 12} . 824 "
2 . 240,
Pt dodsmt o o Lat - 12%% .- 2,04,72¢
Kistna . . - r TR 267 - zosret
gunturl . . N Z,gég . 1,319 : 1};’23’32{
urnoo e . ) e . .o yF2
Bezwada ** | Cudgdapah .. . . 1088 . ?g; 3 (ol
Bellary .. o i 7,830 .. 74 " 613,904
|anantapus .. o0 7300 .. T 32,451026
Nellore .. .« 5008 .. 2,%% » 586,118
Ghittoor .. -+ - 2227 ..} 6125 27.00.957
Madras ++q Chingleput .. . .. 2,008
B S 650 6)° T .. 810,088
Naet e ¥5 o awseesr
. Coimbatore .. .- -* 6052 .. 1273 .. 1620118
Colmbafor®  “*lgalem .. .. - 850 .. 810 o 794940
South Arcob. . : ; ” 1,140 . 601 .. 12,sg.ggg
Tadore - poly 1 o by g 1,044 o 184576
Madura =~ .- - 1969 .. . 068 2,33,325
Trichinopoly .. 'f‘lnnevelly . " 1,648 - :
wese7 7 16889 10,716 202,802
. Total .« -¢ >, _ SR
———
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88 APPENDIX I APPENDIX I 89

E-III.—3tatement showing the area actually irrigated by flow and lift under Productive490,nd Unproductive Works and the value of crops
raised thereon for fasli 1349 (1939-40).

Value of crops.

Area actually irrigated ( \ =
s A d : ey Other orops. Total,
Districts. Names of systems, First, crop. 8econd crop. ) oth Faddy: — o C s Eam
‘ . -~ - A B ! C ' Area Rstimated Area Estimated = Area mated
Flow. Lift, Flow. Lift. Total. ( o inﬁ?&d. Esxrl:;z(.:ed irrigated.  value. irrigated.  value.  lmrigated. value,
o @ @ : ' 8 © a0 an a2 a a9 as 9
« (6) (6) (4] @ ACS, BS.
1. Productive works. A08. ACS AC8 ACS. BS. A0S, RS. Ac8. BS. 3 2
Vizagapatam .. Chicacole minor rivers 61,148 1.9 . ACS, A0S, ACB, 158 61,621 28,81,718 3,570 81,617 992 8,850 66,083 29,690,086
Bast Godavarl .. Po:avul;]ﬁ; etond svat ’ ,978 1,688 1,274 66,083 : og7 11,657,464 . .. 172 8,425 19,499  11,60,889
West G Godavari delta systy:u: ™ 3127’ 2;51 o 6,550 4 16,409 372 4?5’ 001 2 45' m; 932 148 4,685 30’2226 2%’7632'7761?) 45(;%'%%51 %’gg'gg'ggg
.e y * s Yo ’on 7 A 3 Uy
Kistng 0 - Godavan qolta System .. 407,985 2;232 ouat Lou 400882 et 526,587 2,75,20.842 h 19817 a7 " 018 . 86,207
Total . , 735 . '188 .. 018 ° 9,23,56 5,21 18,074 720 34,602 77,058  28,36,476 1,041,034 5,40,79,062
Wost Godavart .. Kistna delte syt 66,491 14784 255,807 6,762 1,048,344 11,007 prpred '25.47.57 .. 408 1,88 88,579  2549,457
Eistoa .. .. Kistos deita « 88,288 126 17 38 38,579 2 o 2,12,88,365 463 6,253 6,213  4,47,569 446,642 2,17,42,187
Guntur .. .. Kistna delta :;:f;‘;ﬁ: s+ 440,089 3,930 2511 ' 7,898 gﬁg"}%% 105.05.604 38 1,961 6156  6,02,854 364,387 2,05,00,419
om 354,922 5,017 4,308 o0 6eacs 5,761 96,280 4.37,31,548 501 8,214 12,777  10,62,806 840,508 4,47,02,008
.. s’ s Ly .
Kistsa .. .. Divicum Kistoa East Bagk Bi;z,i:z 9,083 6,084 282 840,598 13.2%’; 8 79,260 " $5,17,850 7 184 949 52,430 78,216  35,70,204
canal, : 2,311 289 ” .
Nellore .. .. 27 78,216 . 5 1,84,385 8,502 53,705 176,763  99,20,194
Cotmbatore " ‘.Z::.‘Eﬁ.&%%.?‘éﬁ.‘“ system, 154,841 5,568 18.002 / g7 164799 OTSBLE 5,402 321 63 7000 6111 3,567,678
Tadepalll channel - .. 18e0y 1 "432 % i o 1aep 1287238 £ pas  18086s GRS Sdsai0
Chingleput - ., cﬁ%&“ﬁ‘&'&%ﬁh‘?‘nﬁ‘;ﬂk ' 11‘,’:2}15 2,2325 o 1208 ;g:gg& 5,527 113::32 T L0% 31021 1885 17932 18,088  7,12,454
North Ar . .. 1440 636 ’ s g ’ oy 1,82,812 8,544 35,525 28,926  11,11,492
S Rhoseoser .o w e e me g sgus qm MR MR Ge oa v
ysTem w1300 36 02 162 28,072 [ ot logLoss 8210 146,785 3,747 36,020 25,650  12,13,869
otal .. 19,058 o J 180 g oy ; 63 2,226 12,355 26,735  11,06,166
North Arcot .+ Cheyyar anicut system .. 8 896 5,189 162 25,706 187 22,796 11,12,687 1,714 70%74 ’ %4 62 452 21,045
Chingleput .. Cheyyar anicut system 18,788 877 7,432 419 20,109 -
Y; o 414 : 432 179 26,774 Y “g0214 j1.02746 1,738 71,087 2,240 12,417 27,187  12,16,200
otal .. 19,200 3 " k O 1845 n 1,32,519 2,217 74558 82,006 15,562,609
South Areot .. Tirakkoyllur aniout system. 24,200 X QZ 7,470 179 27,226 648 26,458 1340008 Dot 36877 1,951 10,286 40,044  15,00,088
Méhamartar anjons ame 20,815 764 ey 253 32,107 4,381 s 247,105 142 5,141 378 9674 5639  2.61,920
8y8- 3 y L . .
v rgga ol my 4,773 58 697 lﬂl 4&)593 . 7 865 260,899 248 7,069 1,107 5,685 8,799 2,82,653
out 8,190 : ’ ’
system. » 108 525 18 S 3,525 2,050 56,614 18,266 9,65,430
illing = 8,886 8,905,201 262 13, A y 2 s
;‘m dg';]:m“' o 15,780 27 2,504 5 13'256 1";:: ,‘,f;‘iffa 52,605,886 470 10,564 3,168 25,617 04,073  58,01,067
t anfout g » 4 . !
Tanjore .. Lower  Coleroon  snfout B e S.617 280 04,073 212 20608 ~ 14,35,685 150 8,448 790 58,981 25,6456  15,08,111
" system cut 22,240 ’ . g . ‘
systeim. o 4 2,467 107 25,845 g ls1s1 - 67.0L671 629 19,000 3,058 84,498 119,718 68,056,078
otal .. 105,646 ) » : 40038 . 80,882  36,44,672 005,280 4,84,10,497
Thohimopoly’ 11 Gamvery deltasystem .. 789,007 2213}:12 108 o7 1ibis Pt et e cs 5% Mirase sq97 809855 68001 '4800,863
.e ery delta system ., 43,639 2’,167 g}%gg %,432 905,926 . 2, 14 933’905' ., 85: 87,484 5,687 1,08,389 34,670 89,564,027 974,221 5,30.19,8”
{ Tanjore o Total .. 833,606 23589 113090 265 08,000 10800 T eseseTs 1087 384T 5121 2,10510 165,104 66,3543
T poly auvery-Mettur Project .. 148,408 ¢ ! 4,887 974,922 100 168, et 160 6071 1,720 X 0,428 4,98,601
l " Eaalaoianncl system. - 6,279 G 1piss 681 165,797 s IOl8  stesiss 178 BB 6738 478768 63,820 STSL
3 . i
Madura Pertoar ot Lt 4602 1,629 100 1] 0,429 y eassl  1,2018584 4831 L7878 5008  9,06,901 174,190 140,05,168 -
Bampad ‘.. .. Peyar fystem .. .. 127,625 482 . 716 68,011 2,980 046 78,186 184 487 . . 129 84,042
ystem .. . 1,004 .. 45,?[3295 844 174,190 . .639 166,296 1,29,06,689 5,015 1,86,217 5,008 0,06,901 175,318 1,40,89,807
Tinnevelly .. .. Srivaikuntam an’fc:t:l wr 1;';,629 482 45,804 "4 17;'3: Ve i 1872817 s17 21,260 5,305 148000  Ss7é2  1542,507
. ,668 2 85 s Y 2 1,67,238 31,586  18,83,788
Maruduranicut system 1656 12476 470 36,570 500 29,820 17,0415 -%'f %’i’%% , '11'3?12 L4876 8,735 4,485,008
Kool .. .. Combmlemk oon L M W e s s o swE - MBEL ' ‘o L0BTBAR A0ELITT 18088,188
L] . 3y
Total of Productive Works. 3,373,900 89 8,724 3 ,}:73}; . > gaq81 8,799,188 2047,67,610 35,899  18,42,019 188,440 1,08,78,587 4,022,977 21,690,883,
' - »

72, 839 565,600 20,081 4,081,010

3



APPENDIX 1 %

90 APPENDIX I
tive and Unproductive Works and the value of crops
E-ITT.—Statement showing the area actually irrigated by flow and lift under Pmducml)vio) cont.
raised theréon for fasli 1349 (]9 - Value of crops.
i od, , crops. Total.
) Area actually Irrigated *\ p, ? _ ——— Ragl. . Other crop! , — ‘E“ —
. 1 F . 3 . A ——— Estimated Tea tima!
Districts Names of systems. ~ 11}1111;0_13_ - Second croL rotal 4 ’gB:ﬂl‘]g r—;w Estimated ; rrﬁftaed Es"j“:ﬁl“e“d ,,éé:at,ed. value, irrigated. value.
g seasons, alue. ’ ’ 14) (15) (16)
Flow. Lift.  Flow. Litt, ; irrigated, ¥ 12 as) (
(1) @ ® @) ® ® o ® ® (10) an (Bs’ s, 28, AcE. 28,
ACS. o
8. RS, .
ACS. 3 N . N AOS, A0 . P’
2. Unproductive works. Ao 408 A8 408 204,321 88 2,627 7353 217 3;32‘7;’ 2;,’5‘(’)’ lé:!ég:‘g:
Viwagapatam .. Nagavalll riversystem ., 26,502 243 781 23 97540 44 23»3{1 15:23;470 1 41 83 368 331 14,200
Kistna .. .. Muniyeru anicut system . 8,819 47 2 2 8,870 . '248 13,837 .. v 61 326 11,250
Guntar ++ Jangamaheswarapuram 246 e 85 . '381 .. . 16 462 32,067
. tank. : A 310 1,188 .y 645 - . 554 20,622
Dondaged ek 320 2 H . .- 328 b 453 Siaz e 1ss 3,300 4,08¢  2,37,667
havanasi tank .. " HH - B ‘g§§ 180 By ilass 2072 19308 [ 1,60 973 23,749
Nellore .. .- Mopad reservoir .. .. - "5 . 108 5,832 ’ 150 2 ’
mfepamian 1 g% 1 S o S om0 24 % 5 108 35749
onnalur tan .o “e '
Anamuam?ldmm-Bempem %2"2’ 51, 1% . "1 3;2 . 980 156 . *'g.542 5671427 3 23'3(1)9
Y etl?ul;ki;a.nk . . »030 . 807 8,:,3%%% 6957 37,861 1 1% 1?:905 10,760 5101292
Cuddapah .. .. Sagilerusystem ., '° 8,995 = ‘1 ‘8 o8l IR} T 4848 ZBHER 869 43,785 428 400 842 87,827
: Chepad channel |, 1 5922 % Lis %o Snr 162 482 Dr3seod 52 8,038 2,670  1,46,788
Nagav?ranil anicut and "800 7 282 g '842 87 502 » 278 18,160 22 %gg "876 "49,532
Kurnool M:}‘lgafp{xrctns;ﬁxnel' 1,664 " : 2,860 1’33’29$ o 15 100 723 37040
“ " Biddapurtank | . 'g75 8 1,108 . %870 - 608 4%%341 - 3 ) b4 i 728 16 2?'2%‘7’
Yenkatapuram tank . 269 . 182 n & - “ ! s o9 53840 1,454 ek %02 165nens
Thippayapalem project .. 717 4 - . 814,544 : \ o ’ ’
Cuddspah Kurnool.cugdapah canal. . 31,687 a8 5,142 o1 Sﬂ,gg(s) lyggg gg:ggg %1,69,’343 . 4,328 :nf:f;f 26,887 6,16,301 72,012 $8,12,002
. 0. ot 2(1),;):: 578 4,315 185 85,0028 :’m 40,728  24,89,887 4.395; w1 4 Gegg 6%}5 2’33.‘;223
Anantapur Yellantr tank . ) 646 9,459 16 7012 e 458 33,012 61 24,645 1518 1656 377 14,329
Salgm ., .0 Barur tank SY 1 '35 N ~a.548 e e LB PP . "'6,207 205 15,168 G449 BT
Coimbatore .+ Kanniyampalayam ‘anicut, '376 2'2:}? ad “'5771 . 2?3 2,52,076 286 = 7,600 4,452 1,88,006
Chingleput ° Mi‘i‘éﬁs watersupply irriga. 5,983 "a08 29 ) 0,440 17 o 1,77,022 88 2,484 3 o 45,782 10002 gg»gg-%;g
system, ) ! - 2 03,447 s 597 29,550 440,
Vallur anicut syst 36 4,164 940 4,062 1,93, 332
North ATeo .. Palaraniodt syatan’ Rt 1,9% 18,609 P 7085 om0 ongss ff,‘?f,’mo 2018 g:.:’:; 959 46,320 99,612 45,20.017
Chingleput - Do, _— 19,093 1,370 8,835 503 20,801 ‘ 8;9 85088 42,24,000 7,51(; 2, 0,408 1606 . 17,136 13,100  5,02,506
. otal .. 68588 3,848 27,602 961 00,397 . ' 016 8 " 1,35,17,634
South Areot .. Pelandoral antout system.. 11,74 a7 951 . 00 113}111' 8 1,169 4'7:,'339 19,080 858,335 8,434  1,75480 270486 1,357,
08,84, "
Total of ; g616 212,973 1,08, 5,00,800
. Works,'  Unprodustive 217,819 8318 45,364 1869 971,38 T ' sedss  29,00,35% 226,864 1,16,47,097 4,393,463 202'9 g
' 1 21,56,53,449 s .
Grand total of Produc 350,80 , 5 L1311
“'eks and Unproductlilve' /590,809 ;16,058 o10,904 2‘.'950 4,300,878 o
works. R :

NorR.—(1) The area under * both 8easons * lg included under firs
( e areas in columns (2) to (6) include extent ul:mer N vg thered wand, orops.

ithered crops** but exelude *¢ waste oharged,”

(3) The area of “ withered orops *’ is (8,645 + 270) = 8,915 acres,
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E-IV.—Comparative statement of irrigation and rainfall in the Madras

Clvil distaicts,

)

Vizagapatam ..
East Godavari .,

West Godavari .,

Kistna .,

Guntur . ..

Kurnool ,.

Bellary .. .
Anantapur .
L ]

Cuddapah .

Of the elvil districts.

A
Ls v

Works supplying irrigation,

A

Total area

Cultivated
in acres.

area in
acres,

Cultivable
area in
acres,

(2) ) [C))
ACS, ACS, ACS,
5,169,262 2,763,736 2,107,081

3,080,608 1,008,230 1,354,790

1,581,869 975,808

1,202,635

2,222,217 1,066,288 1,280,849

3,688,82¢ 2,710,850 2,414,310

-

V 4,860,658 2,800,052 2,143,086

3,648,801
4,307,063

3,080,264
3,654,878

2,684,224
2,050,986

8,700,752 2,144,837 1,156,451

6,087,200 8,018,094

/

1,480,402

]

Number and name,

(3)

1 Chicacole minor river system
Nagavalll river system
3 Minor works

Total

1 Godavari delta system .
2 Polavaram {slan
8 Minor works

system ..

Total

1 Godavarl delta system
2 Kistna delta system
8 Minor works

Total
1 Xistng delta system ., .
2 @odavari delta system .
8 Divi system ., .
4 Muniyeru anicut system .

& Minor works

Total

1 Kistna delta system
Bhavanast tank .
Dondapad tank .

g ?tmakur htank tank

angamaheswarapura;
Minor works .l.) ™ tan

« s v

Total
1 Kurnool-Cuddapah eanal
Venkatapuram lt’.:nk ..
bum tank .,

4 Markapur tank

5 Siddapur tank .

6 Thippayapalem roject .
7 Minor wotks . 0%t

.
.
.o .
.
. .o

Minor works

1 Yellanur tank
2 Minor works

Total

..

.o

“ee

.n

1 Kchumoownddamh canal fnoluding

ad channel,

2 Bagileru gygtem

T works

2 Nagavaram anlo.u.t and: éupnlsf :ohnmie'l.

Total

1 Pennar river ca ) syste
2 Mopad relarvoul-ml . 'P .
8 Ponnalur tank

‘Am LX) LX) !
{ e i

puram o ..
7 Minor works

e .0

. . Total

A N

.
..
..
.
.

. we

the
bywolh
in column (5§.-:

irrigation
»

Cultivable ares come.
manded

)
ACS,
70,000
81,200

115,756
=
216,956
o
396,253
-"18,648
94,862
509,763
el ey
565,000
43,120
608,129

———

543,000

.

[ N

e
New. ©
47,146
il
880,606

1041 ¢
168,288
—_

154,87¢

———————

87,700
26,876

AL

Presidenoy for the revenue

APPENDIX 1

year ending 30th June 1940.

93

Relnfall.
Area irrigated fn aores. ‘ ‘
L0 s . M
e ar ending 30th
?3§‘ Tne 30th Revenue {& B
% §B§ . Bovento Yort 080, okt Tos.  1038-30, 1939-40.
2 gs A LAY A08. .
> AcS, Rabi
Aog. harif
gﬂg g xﬁggft‘ Rabi Total. Fo oD 11 erop Total.
‘ﬁ?ﬁ% I orop. 1I erop. o as)
' 8
gems ® a . @ a @ womss.  womss.
8)
™ ¢ 2 66,083
63,121 2,96 27'549
e‘?o.o 61,007 5% g#,'ggg 26,748 18916 114084
#7350 26,240 g0,868 184,006 100345 77 ooro06 4827 8658
ts7ee | 15,24 i A L —
0,474 4 s 2,991 466,
oo P 0Bl8 05,928 863891 10BE, 10,409
877,000 368,610 139,70 17,766 81201 7,231 88,
1700 18040 sgo4 91,948 - Tio7ee b1 53¢ 651
M TTose e  dw  om S
~480,862 —— 5 :
48p,302 465794 TR 416,640 169,30 1,0
om0 s 1338 S0RIC 500 1,58 842
414, 38,118 oo 48300 MIB o —em es 1B
48,120 41,620 e Tolgm  Asepsz 10088 md
—— 3 1765,1. e T 545 446,
orem MR 7,114 444010 .t 918
435,547 1,887 505 798 316 78,216
446,300 555 o 61,710 7290 4 S8
2,000 61,028 375 9,092 17316 108 ' ‘ .
10,000 ohe 768 1T 3244 647,080 4878 4642
20,003 13,2 “ozp17  bessse 3,244
S T 510,084 gass 622517 - 2616 364,455
777 b18,208  B15,UE7 430 850,780 859,939 ) 654
380,000 849,850 1 552 1 188 4
880,000 847 5 303 32 182 326
sl 204 89 416 822 o 331
50 416 -8 250 g5 538 2,355 25,693
290 22%;,4, 750 28,652 ) T T 4“1
20,584 o sgw 8002 884028 —%  wem
_wess 87817 6308  snges  sLTA 182 451
308748 31,017 22 865 5008 3,727 8758
. 1087 248 10,090 "ca 1,108 2,
5,080 5,468 4,622 '888 1gez 875
e oo W e W P
5,780 . 30 asz208 7088 50,991 2
profeltiiee 45,588 4oos 0B e “Tims oo wsm 29
AT 1,701 s —_— 2988
e , 16,574 101, sootr WU 2
i i 7'051 54,041 o844 7278 ’512
‘ ¢ 390 ! e —_— e g .e
88,406 4 18 548 bie 36,776 161,100
) 830 217,609 124,83 )
$38 o8 oesse 817,809 e 16Lo1z 2080 209
sl ' eog00  Zisoez 124,888 ]
149,688 J 5.848 45,852
_,1.5_‘-’353 8’876 5,085 48,011 40,504 ’ s 747
10,678 o 4,804 4,018 LI% 842
500 3,801 1.8 "601 08148 22,481 120,620
Y4 Bl 000 usser  _osus st B0 208 2048
102,629 4 n Ty 164,71 143,374 29,708 s’sos A
o0 139,32 ’ 30 178,
287,09 , 1008 160289 188400 18,700 102
ettt 58, 508 5 5281 8,8 7 873
162,500 1 5 198 2 766 10 578
- 187500 .. n 961 74 088
% 782 o 8% e 004
. T 188 00888 10217 189,308
Moo v e85 110699 129, : si5008 2666 4486
pse 17 180 287,462 204,765 29,203 s
136 283,952 :
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Civil districts,

(¢9)]

Chingleput

South Arcot

North Arcot

Chittoor

8alem ..

Coimbatore

Trichinopoly

Tanjore

Madura

Ramnad

Tinnevelly

Grand fotal

APPENDIX 1

—Comparative statement of irrigation and rainfall in the Madras

& ¥
Of the clAvll districts, ‘Works supplying Irrigation. EEE
- - B
i
. 258
Total area, Cultivable  Cultivateq Number and name. 284 8
In actes. area in acres. area in acres, Eéiu -
. FAES
?) 3 (4 (5) (6)
ACS. ACs, ACS, Ao,
1,965,807 1,122,703 910,933 1 Palar anicut system .. .. 24,102
2 Chembarambakkam tank . e 24,478
8 Vallur anicut system .. .. . 6,704
4 Chedyyar anieunt system . .. 640
6 Madras water-supply and Irrigation 10,165
system.
6 Mfnor works |, . . e 858,678
Total .. 424,657
2,608,024 1,900,570 1,553,753 1 Lower Coleroon anleut system .
2 Shatiatope anicat system | .
3 Vriddhachalam aniout system B
4 Mehmattur anicut system .. B
6 Tirukkoyllur anlcut system .. .
8 Pelanduraf anfeut system ., .
7 Willingdon reservoir . f
8 Minor works . o ..
Total ,,
2,082,883 1,702,422 1,418,498 1 Palar anlout system .. .
2 Cheyyar anicut system .
3 Poiney anicut system ., .. .
4 Minor works . . .
Total .
3,778,865 1,800,804 892,812 1 Polney anicut system ., . o
’ 2 Minorworks . . . .
. Total ..
4,517,107 2,719,067 2,004,112 1 Barurtank ,. . o
2 or works ., . .
Totpl .
4,561,876 2,757,274 2,269,108 1 Tadepalie channel o e e
2 Arakkankottal channel .o
3 Kalingarayan channel e .
yampalayam anfout . .
works . . e .
. Total ..
2,825,675 2,214,718 1,528,428 1 Cauvery delta systom . .
2 Nandlyar channel system .. .
3 Kattalai system " ve .
4 Minor worKa . . . .
} v Total ,,
2,307,288 1,787,857 1,614,247 1 Cauvery delta system ., . .
2 Lower Coleroon anfout system o
3 Cauvery-Mettnr Project . .
4 Minor works ., . . .
N Total .,
5,001,286 2,224,15¢ 1,406,389 | Perfyar system o e ..
2 x works ,, . . .
v Total .,
3,140,268 2,105,854  1,95; 248 1 Perlyar aystem .
T aMabtwas v e
: ' Total .,
2,775,102 2,001,765  1,380.800 1 Srivaikuntam anjout » .
“ L2 Hggmnimmmmm‘.. ‘o
8 Minor works ., e e s
N Total e
. Total of productive ana unproductive 4,788,187
works, \ etitie
‘ Tokal of minor works ., 3.619!2““
78,016,183 47,570,441 38,800,387

7417400
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Rainfall,

LR2E Area irrigated in actes. -
535,
28,8 7 ar ending 30th June 1940,
E EE’ En’ Revenue year endlng 80th June 1939_.) {B;evenue year I
8, 825 ~
aed, Rabi Total.
e _Rabi Total.  Kharlf bl
. D.
I
o EES
g ) b(8) (9) (10) 1) (12) 13)
@ ;
> 9,338 29,801
22,104 20,463 \
iz R L a7 1Z1s T
18' 'y 2 g i 38 452
i e 441 414
G T T S T N 1 B
8 £ 5
) 9'578 820,211 40,105 360,316 318,869 59,234 378,108
¢ 858’242 364,124 47,401 411,525 362,667 70,168 432,830
- "
- ~ 31,836 9,732 94,568 85,176 8,897 94,073
84,244 T 9,459 41,171 30,609 44 058
R 481 8,934 8,208 53 830
gaze e 321 5,010 4,831 ;108 R
s mdd s i Wl opm ow
i : 79 ! X 2309 18,256
12,487 11,668 12407 12,001 / b
23'988 212'32833 58,3471% 208,620° 208,562 89,1562 357,
30 , o
96,108 428,911 78.368 607,274  45L,66¢ 118,025 579 8
. : 0,596
e 0 20,980 71,420 51,471 19,125 70,609
23{33 gg'égl 6104 %3’823 %g’slagg 5,024 223.97)72
‘ ’ e , , 1454 83,705
23%’323 1332'15% 59,553 257,68 206,251 78,4 s
’ 68 285,426 90,670 376,096 204,838 110,214 405,
e ’ 27 1,783
——— T3 1,421 1,406 3 ,
3,008 85,400 27,}3% 115,816 98,766 37,775 136,541
— 3 39’738 27,400 117,287 100,172 38,102 138,274
e ' 1 044 5,185 4,295 42,&;;} 142,%2
o209 oiies saesl 126584 99498 | 44, ’
1 'y 3y OT 0,667
*oz 748 06,124 35,696 131,719 108,788 46,879 15
= ’ 8,721
= 2,068 17,663 15,602 3,119 15’,1711
16,400 16,500 '538 5,340 4.65 o0 e
At A TY TR TR 44 s 858
12, 3 r L + 91.687
69 5}3 62,611 19,301 81,912 68,251 23,436 e
!
z'oo7 95,342 82,207 127,630 101,308 36,153 137,64
= ' 68,906
071 24,488 70,564 45,Sgg 23,190 So0e
et *% H HEH 883 15,360 63,011
T.088 015 12,856 60,769 47.66 100 sl
008 10l 48,587 158,502 116,549 X ,
- 28 205,071 88,622 204,508 216908 100,268 - 817,174
8,0 y
i 98,008 008,527 811,339 o458 05,020
ssedl8  81LEH Bas  goie . ggsl  weer  ghes
23,088 oo 180608 159,518 148,978 8819 07
172,000 30 1040 86708 : ‘ X
5 ) -
“",3'5“ Iol0847. 117,572 1,128,419~ 1,018,694 120,070 1,130,564
i : ¢ 46,498 175,222 128,107 gg,(’;gzz ﬂg'(l)gg
143,000 18603 24774 10,657 . 116,349 , '
g R0z - TLEDT 804870 244466 76817 821,27
o wh B A
wagez (9,176 275 3RS0 . 2maaR 4 :
- ‘ 32,919
-:::“3:' 21,282 2,784 o 28,076 28,346 . 4,673 3: 70
—_— ’ 1. 12,946 5
pross - 34120 ,%g,ggg h gg’% 5 28:626 14,815 31,681
e ﬂ’gﬁ | 87470 - 249,440 168,817 84,286 248,108
'187'167 éos'118 115,188 818,806 204,507 111,847 316,854
= = ' 4,302,378
72147 8,681,008 658,818 4,284,826 3,660,464 632,014 4, ,039
8,719 — 31662 5’2;5 682,002 2,607,864 2,215,651 626,888 27,24:“'
.O
:’“'-3"‘"", B796,370 1185910 6,883,180 5885115 1,360,808 14,
——— .

(14)

INIOHES.

3042

32-81

3152
27:80

3018
2144
30'61‘
34?8

24°52

2724
23448

82°46

-

=
1938-39. 1930-40.

15)
INCHES,

3871

8708
2908

41-46

47'61

6672
33-88

3192
2002

381



97

APPENDIX I

APPENDIX 1

1teasad jou
19)eM
Y3 erays

§ .
830p wa)sfs 99%8I-

Ivpuersgip o
SI0RIY ul) swoISLs I0yIQ

96

["076T 10quisydog U30g Pojup ‘4331 ‘001 ‘ON *d'H ODUAAIY, JO PIEOT AU} £q Paguitd)
[*yaauT59898 87U} Ul Pa3eI0dI00T] 10U 218 83NYT 8590-I498 M AI0ANED PHISIQ 2I0fUBY, oY} Uf Paxy 8338 YT~ G 4]

AODOO0OO0OD
CNDDONCLS
- T TR - RO
MODOOOOO00
COVOVONVOWD
gNHﬁNNHMNN
+ H NN NNN

p:td
*do1d *doo
Buoseg s
Nt e
103 9818q)

<
I
&

‘98180
19307,

D3RIy ATfeaolseodo o
PajeaLIl A[1volgeua)sds ‘L1
.t b T, YT
P98I A[[BU018BI00 O
PAYedLL A[eo[etaa)sss ‘A1
. (3 4 Ty
DPajediar A[[suolseoo0 ‘o@
PajeBLLIg A{1va13vuwraleds ‘A
4 e A oM

‘pus] £1p uo doixd puooeg

..

"o

‘o 6

‘oq 8

D368 A[[8UOIEI00 ‘LI(f 4
"o 9

‘oq g

pajediLn AlfvonpeuIdisds ‘A1q ¥ -

. H s o 8

.e . . od 2

. e . 9M T

‘pue] £Ip uo doo s11y §

‘FEB1
eunf YjGg payep ‘onudssy ‘L3I "ON "8I *0°D-3PlA—aIIpIo YN [jun pajdops aq 0} DAIaplI0 U33q §BY 9993-49)8M )0 8[8ds prepuelg i

~BAad ‘AoljeA WNQWNR)) oy} uy spue[ AIp wWeay 10U pus JU8WUIIA0CY ©

"OT6T YOIeW YILT P93eP “I 831 'ON *Q°D 13pun £I8as AJu9 sy foy I39eM 103 9318yd ON }

“PIUOHOUES U332 58U UOTIBS{LIL JO UOSTIIXD YIIYM 0} NN{T] we[ny
9 pajIddus §] 19jes JUALIAd UM DOIAS] 01 5538X 93} O[qUO(L »

“SPBUL 3] J[IM 93BI-193EM 9} JO Y3AN0J-3UO JO WOy}

-Oupep ¥ ‘0dUBALIUCD [BIIUTYISUL OWOS Aq 10 Ful{eq 4q 31 SuisIPI JROY)LA POUFEIQ0 g J0UTED UOLB3IAI] X0} Psn 1ajeA AU} USY A — TLON

.o ve .o .o .

oo e

.o
A .. X3 .. .
(24 .o . . . .

s
. s »a .o

b s .o .. .e

.
.

0 ¢03g¢g - 0 2 ¢ o Wﬁ € 6 .m 4
09 0% g - 079 o0¢:s 0 ¢ ¥
VBE gy ‘89 ‘d YV 'BE °d 'V ‘su ‘d 'V °sd

w
s F ¢ 3 5 g
£ E g5 =] 2 =
it £ s E =] B g
S B o 5] = &
g 2 s =) : z
= ] 3 =
E 5 - g
F 4 g g g
M D% 1 e+
S g S g
=8 B S, =
I - >
Y & . :
B
7

‘061 eunp gypg Surpue aeef o

ndeyppis pue {Seuraryg

.. 00 ¢ .
. 00 8 .
. 00 g e
o 0 8 3 o
"t 040 § :
. 0 ¢ g .o
LX} . o

.
=]
©
(-]
o

. .. 0
o 03 ¢ 0
" o Ity o
001 02 ¢ o
0 0% 038 o
Ty b . 0
. . 0
T 0 08 0 9 ¢ ¢
e 03 ¢ o
. . 0
Iy 008 03¢ v
® 6 00¢ 0% 9 0
'V RE AV 'SE TV RM A
g g
= -3
g o
& 3
g =
. g

OO0~ <k oy

HNN 3 o o

o

<
o
&

'Sjndiue

=
-

11gAwpOy °ng o o

eajsy  puv

.= .o .. .o .o ..

§9§80 19430 uy (Q)
b *T 8dolo 39M 0w} JO tII9Y INY I9)8M 9NE)} £3yy T (v)

——saoljejusid adoy 1ayyo pur s3do} JnT000 ‘sadog oduvy 61

“(payedpg
LfteoriewayFls doto AI1p ®» Joy g9 omws 93}) 000840} »

.. ‘BIYYo ‘saoipjod 9o0Ms _‘suoymo oyil sdo2d [vioadg B
b °* pajedinyy A[feuoisedno dold AIp puodes 10 |IY B 100 LT
Pa3831LL A[Ba13Bwa)sAs dOId £Ip PUOYIS B 107 9T

paeslu ((eoyewajsss do1d Aup 181p B 104 ST

*EIBSL OAY URYY S59] 30U JO IOy ® Joy pepunod
<o 88y JojBA[Y[NO ey} ji ‘sdoro 043 JO euIr} oy} 10§
punoi8 ey3 uwo Sujaywwrel SPUT[ WeUl puv [Irpujmez
up edonpoxd wuepled 9410 puB ojeq  ‘ouwdredns 101 ¥T
“Sd0JD 0MY JO SUIY) oY) 1oy '
Punodd oyy wo Bujujewoar epuef weuy puv lepaiuoez
Ul eonpord uopres Jeyjo pun 1998q  ‘euvoivBus zoy g1
*81894 OAY UTYY 6801 40U Jo ULI0} B J0j
sdoro om} 103 pepunodwios SBY  JOYBANND o) oraysm
Spus uleu] puv [IEpupmez Jo 65T oy} uy dod 3.4 puodeg Zy
‘SpUB] AIvu] puy I¥PUIWEZ JO 0580 813 U} doId jom puodsg 1{
. . .. vvwﬁcﬂ Areopewosss doro L1 o1
. . -+ g oq 6
; (394) do1d poayesiLy Pllg}Biog g
P3NUNUOISID 6OU[S Tadq svYy Daiddns eduo uasg
2ujaey 20 pofrddns woeq Jeaeu sey UONESILIL yorgs Jof
PU¥[ U0 UmOI3 ‘puooes Io 181§ Jeqjeys ‘doro Lip v iag L
SI¥3L 0AT UBYY $SO 90U JO WIe] ¥ I0) po
-bunodwos g1 *sdoio omj Jo ety 843 103 punoi3 ey} uo
Burureus: 99npoId uopIvd Jeyjo puw 1939q ‘euvorrgns 00 9
'sdolo omy Jo ewmyy 943 103 punoi3 eyy uo Fuj
~UIeWaI 6onpord uwapied 101130 puv [999q ‘ouedredns 100 9
‘8 OSNE[0 Jopun pepunoduios sey Japjoy
-PUe[ oy ereys qdosxe puep PIBILLIT GO doto LIp puodag ¥
‘(51834 0Ay uwy; ssoy q0u Jo
mES ® 203 5d0I0 oMY JoF popunoduIos JI) doxo gom puodsg ¢
. . .. o .. . doxd jom Puodag z
, doxd Jam oSulg |

. . .s . ,e .o

*doio Jo uondasaq

13 Surmp Louepiserq seIpely oyy ur sj10p4 2a1penpordupy

pue eA1ONPOIT ulejaeo Jopun ed10J ur ezom yorgm oo Jod S9jI-Tegea o9 Furmoys Juowe3eyS—1-4



99

APPENDIX II

APPENDIX II

98

D € D {7 4, ¢ 1]
000°6¥%  STL'9T'03T OUUFIGLE  9GF'6R 9324632 082601 vlz'egl's 989'¥RT  88L'e0g't
§25°89'1 S06°83°0L  669'983L  8IL'LY 13.°83 895'753 [z 4¥4a 783G

. ¢ ‘e 4 i 152 132 :
N AT Bt § - ol 218 .
RS AN 50861 g N 696 6965
556 £69°C LYE'F €3 o 983, 829 nl
.. 708’ e - . . €8 98, -
052, 7653 150e it o - 239 gge -
8t GLl'a 3LL'S > . 96g 965
93 6041 95L°T %81 181 1 083, 237, 8
getLt 003°8T°L LTIl 908, TOEY —  003'S 89848  8FBLI 009'0T
L8% £36'6 gx6's 801°1 850°L 0g | 2864°T 8PI'T 04y
620 9L (10°4 201 0T .. 18 148 -
gre cL9'e 193'7 32 32T 93% 934
829 BI3P 132°% i) 9 - o8 00T 801 006
¥LL IIF'1 F06'T o8 8L L 038 021 ogl1
6L% 2833 1645 v ¥ o6 g6% -
£30°1 935'23 61263 38L'L 280°1 002 egi'y €33 00
£€20'F eLy'e 189'F - z - (I 681 804 98,
8¢l 6861 191’3 881 8st B 19€, 195, 009
ses's 037'05 00829, ¥ Lo oy - el 0418 00 eq
098‘08 186078 918'GF'F 14283 209°2 020°91 21894 €36 33 68 £4
£10'31 662509 £66'18 0301 026 001 L69°3T LLY0T 0313
1% L89°61 03085 8% Byl —~ 08 0202 ial 089'G
36L'S a90'L 18011 ag <3 01 306'F ¥L8 080F
5692 G€9'93 31808 §12°'3 ‘g18'1 oLy 810y 8818 0Re'T
§83'3 99309 a9b'eq 668 £¥8, 99, $086 30¥'8 907 L
89h*31 GSI'+6'3 194°18' 919°¢ 9190 880°c9 e £¥9°0
g $, < 4, <, < (3
9:0'26'GP  OI8'49'91'Z  009°43°09°3  8E1'G6Y 681'009 60098 906'888'  BOPTBO'T  FOSTLY'T
L88°L9 108°06°e £89°0L'Y 3I¥ieT 2914 063'8 98L°8% 918°03 098°43
P61°19 LI949'8T  LPLIOTFT  9968T 98341 84T 991°3ST 60638 29569
89 19516, 15316, 0999 099 9 . 261°ET agr'st T
3183 860°01°T 606311 6053 6¥0°3 093 601:9T 615'6T 0692
10348 998°68°F £28°68'% 91g 918, - LY¥iLL L7929 006'6
809°94°T £85:08'9 486:69°8 19911 168°TT 0t 099011 068/99 0047
648'97 869391 §L¥L3% €018 £01'g T 81759 8S1.EL 093'Ig
1189 | $99'78 Leg'ay, 4395 498, 08" 0L1'L 06%'z 089°%
8SL'06TT 136 29AF 8794589  AI8Y L18°L o 56 298 £88°98L 01404
9L8'60°2 T95°T9°¢ 818°79'0T  §03.97 S01‘0s 00191 296781 39699 00369
18963 053'80°T 687 871 Iseg 1683 0053 190/33 1059 059°e1
8677 Lyl 88, 39)8F 2348 Z90°T 0.9'3 637°9 6¢9 0S8°F
9637¥ 480°60°T 3SLV9'T 9384 961°9 089°C 019,13 0597 0967
801'88 629°SL°Y ¥01°08'3 AR ¥76 . ¥36°38 ¥92'63 0912
92023 693781 9IT 18°T £96°G £86°¢ 0g ¥5523 PEIL 080°91
366'F 299'8¢. 696 7%, 197 167 oI L1647 £90°3 0843
L6811 810'29°8 9P Q10T ¥3L8T ¥29°01 050t 28879 T 708'S9 08066
LITTE £66:0°C 093°1%'3 S19%1 93051 069 L6TLT LLy 0304
S6LFT 6£509 L16'2L 29%°T 363 091°L 02821 0951 02811
43871 036°€6 01629 869 889 U 9216 966'9 0833
£69°71 28828 1 9566V, 1 9el’s 984 098 63931 678y 008!2
13341 818ey'l 143'99°1 8l1’s 6%6°3 041 7L9'GT ¥89°S 0666
AR L0943 67648 804 802 . 016'% 0368 066,
I36°186  BLI'IL'TY  QFR°2P99  080°993 080593 LT 885/908 8E5°020 0g1'9gT
¥89¢ , €3BT 833'99'3 97631 960°% 098°¢ 383'63 359°0L 08671
873'69°IT  SISOF'IS  L81°9999  €£B3'BIL ¥06'¥8 616°¢8 006 068 £93°471 L79°8p4
‘5T ‘8% ‘su ‘807 80V 'SO¥ SOV SOV *S0V
o1 @) ®) @) 1£:) B ) ) ®) @)
. . *ANUBA3] 1816 ‘uopeduy ‘uolyedrig . ‘aoryedLn ‘uopv3LLy
enoneapap no_w.ww:: wonesiL) 19301 oy PO 15301, Aoy PIO
FUOISSTAIRT anp WMMA B
Pnpa arvys 12107, N y PR . ,
*do1d puovag *doId 9sI1 gy
[ > =4 e e —_— — e e
*83d 19931 §031(T *931eq9 JO 9313 P3YRBILIl VAIR PUT DPajeSiI se Padivyd vary

103 smeyshs oagonpordup) pue earjonp

o

(0%-6€6T) 6581 1Sey

** BYI0A BATANPOICUL) PUT JAIINPOLE JO (8301 PUTID

1e30L . .
. i °+  9%efo1y wapedelvddiyl 932
e o quofut weljejedwesuuey 3
i o - . 11043591 prdO 33
**  jouueys Apddns pue quoyus weivaeleN €3
.. o T T juey andeyppls 23
v Tt M 1joaXesdx Yyyedefueg 13
o o ot B quel NUEPX (3
*° . i . suey jseuvaryg gl

juet weindejeyuay 1
123845 IANX HTRACIeN
syue) andeyrefy
UL} INJRUUOJ
yuey weandi(vy
sjue) nred el - WEIPHIUBSTURTY
yuet weindgieasayuueiuey
. .. Jue) INYEWIY
UDISAS NID[IABY
. . . e -« yuey MIBX
Yueg pedepuoq
. weysds Juotue nIsunyy
wo)sAs Jndrae sefed
wr9)s£8 qnapue yriopueld
wageds uonesaay pue Ajddns-1ajesa sLAPTI
¥ . T WI33848 FROTUT IR{{BA
. *c o yupg anteg

e e . auuegd vsaoaov
peued yedeppu)-jooumy

s .o .. ..

.o as .e .o

.. e .o

- T OO 0S

‘eyi0 44 sarpnposdug (1)

. . . . oIS [E[BYRY 93
999{0I1q INIIY-LI0ANE]) ¢z
Wl pue[s] wereariod $7

** JJ0AIISAI UOPSUNIIA £3
[8Ued Jueq |svq vuIsIy wnd [Aid ZZ
i WI9)84s JUO[UE WOOIA[0) M0 1T
. Wwa3sds $19A1I J0UJUL 9]0¥IYY 0F
i *t wWagsAy [pumeyd JeSipusN gy
i .. . ©* TI0YS4S 8)[ap BUISIM BT

. . e e WgsAs IvAdd LT

. .. T maYsAs Jnopus fauiod 9t
. . .e . juey wnqund gr
.. . .e WsAS 00U IBLLYD FT
** wasAs Juotue adojesiieyg of

°*  wrays4s gnou Inloy g, Z1
.. [STULYD JEI0uLYNeIy T
** WI9YSAS SJRUTI JOANX Ivuued QL
o . wWosLs JNo[UY INPIIBIY 6
qUe) Wey equIvIquisy) g
. WoysAs JNITUL WRRYICYPPUIA L
.. [suueyo uelelesuiey 9
.. [auueqgo offedope], g
©* uIsAs jnotue Inyjpwreys)y ¥
- wWeysds BYop [vavpon ¢
** W9)eSs JUOUR WBYUNYIeANS 7
.. Wa}SAS €Y[3p AIdAne) Y

*83.40 44 2210np0sd (1)

(¢9]

FWRYSEQ

01J IOpUn UOKESLLE Jo §y[nsol [epuUTTY oYy Sulmoys jusweyelg— T
‘Il XIGNddY .



101

APPENDIX II

APPENDIX 1T

100

['0%61 20qmoydag 410¢ P8P ‘ssolg ‘00T "ON d'q 9nuAdY JO prsogd oy £q paredaig]

orI'el'es's ZP1'08'6 9I8'30'¢ 818°cg 809°36‘g 896C3'93'T  021'88'CS STL19'I8‘T *8YI0A\ 8ATyOUPOIdU() pUT SAIONPOIF JO [¥)0] PULID
633960 93519 0¥8°¢3 895°3 830°6% £08'¢P'9 . 08¢'19°C £85'06°8 *t IPL
£29°g e : e e £89°¢ s £80°¢ .. e .- ++  493fo1J worvdefeddlyy,

- .. .. .. . 7. .. . . .. yNorue WeAEdweAuTT I
S¥9'63 0LL'G 119% o 659 SLY 8T 3354 80681 IS oo JioAlesar pedofy
6803 210°1 18 o 95T §50.1 9933 8L3'¢ . ** [euueyd Addns pue qNO[ue WeleAR3EN
F9c‘c .. .. < . $9g°c .n $98°c .. .. .e '] . Nae} ksﬁdﬂﬁm—m

- i . .. o . . -t . .. .. I[oA13801 {Jjudelur
8163 FOT°L 16¥% s $19 8’1 N FEQT . o . . Rue) JNUE)PX
wN—-m .. .. . . wNa.m . (73R4 .o .. .o .o . JUE) [SRURARYY
sl 88 . eg €09°T F9T 209°'T . . o . Jup) weindejeyuay
£93°08 99613 Z260°1 SLEY £69 89 00%°L8 260°06 . . . ** Wa)sAs I9AU [TEABAEN
L04%9 1 4 v 904°9 0€1'g 988’8 e . . . yue) Indeyiep
1816 o o .- 18l o 181 . i . . Nue} Infruuod
268°¢ 0/ 9 8¢ Lze'e . 1388 5t . © . ** Nues weandifey
8 1 1 ’ T 18 009°g 189°g o .. sue} niodelfg- WeIPRWESEUIgUY
9L, . N o (33 © 009 3381 . o . Yus} weindelemsayewedue
£00' .. .. .. £00'G i, 266z . . . N A HuPy MmyeTy
6298 93 ¥ <G £09°¢ 00821 €013 i e . - . uregsds nilajdeg
688 — 98 T 9 o3 6, — o4 4 08¢ — . *e . ** Yue}l X 6
1181 [i]4 e 4 8 108°T e 108°T .. . . L juej pedepuog 8
FIL6E 29 ty 89 ¥ 39568 00¢'g 394°TF . . *  wojs4s 4No[ut nLuny 2
884,161 39891 10t 038 034°GT 189:¥8°1 000°¢3 L 189°65°% . i .. ura$sLs JOo[us Jefeg 9
¥38.5¥ 98 g 13 Lg BTLIGY 000'g 2¥L8% . .- . WojsAs qnojue felopuedd ¢
348°L o9v T 12 1844 ’ 91y 1 000°T Y 91$°3T ** woysAs woyyediy] pue A|ddns-Iajum SRIPER
G; = ¥L0°T . Z 2901 6311 — 000°S 1L8°S . . .. . WIPSAS JNOJUB IN[EA €
61331 Z8L 109 . 181 VAT L 009'F 28613 .. .. .. . .- v jue)Iuwg 3
341 Lr $96, €3 93 go¢, 309°0%, 186°L 16187, . o . . Jommeyo prdeun?, |
T45'65°3 ¢9%°3 207 926 2811 SIF'LY'B fairafthd 10.°6L°3 . °t i [eusd yrdeppny-joouiny

“JU0I—2yd0 4| 9aypnposdun (1f)
gL PLAT - 189°ce , | S40i350 § SR uoljegtir seNy
18603°63 319'83 6108€°83  ** uoeI PO
‘sg sy - ‘sq
*aNudLdx —dao..h .ma&.—mbmh aou.:ﬁﬂH .muﬁuoooh kbrbifeg

~—: $0[2q UMOYS 8] ‘9C6T YIITI] U9e3
Potep T g94 "ON Q'O 03 99UaI0JII YA [BIAUIP-UBIUNOIOY Y} £q poxy Waiskg w9y AISANT) 9Y} 1oPUDN UONEIUI] A0U PUE Uo[JEBILI] P[O 0} SNP ANUIASL OYL—ALON

18822831 914'86°8 96083 09305 . 08¥°29°e SOL6LGT‘T 0.5°08°3¢ 68L'e9'3 L't ’
1868 121 001 . 13 018'sL 00046'3 018388 o .. ** amionds feleiey 03
3$E913T ¢ 0t °t o T %6€ 91°g1 TL6'66 §3g 88t . ** 09f01g IRPI-LI10ANB) §F
£RI°16 i .t o - £8I 16 o £81°16 . . wdjsLs puejs[ weigse{od ¥3
78626 8h%, o L 2%y, 98 L'L6, 06¢°0T 931L:20°T .. . .- I10AJ053I UOPSUIIAL £3
2L96°66'¥ 40228 998°69 930'F £923°¢1 39831y 00503 | 299°38'y [eued Juug 38e5 BUISIY] WNd 1Alq 33
05F:01'g SIc'lg . 81¢ LOL'TG €26'85'3 000/65°T S36'¢TY v **  UM}SAS J00[UT UOOID[O]) I9MOT [F
889°'8¢ bL8'L T2 8€L 90°2 vig0¢e 03066 718 .m_w.n . . Tt W3SAS SIDAII IOUHWI S{02¢dIYD 03
£6¢°31 083 LT, 81 09 . [4¥48 000°LT SY1°63 St .. .. W s4s [agueyd Jv4A[pueN 61
161°08798  830/16'T ¥eg'eL £02°91 1L0°T0°C 8916678 00012 £91°99°ce te v en e wa)s 48 BILP BUISIY 8T
630°87°9 £98°76 £38'9L 0f6'y 00¥'ST 981'8P'e 000°70'g 981354 ML Tt wagsSs IeAieg Lt
L80°3S 83¥°g 8¢ 161 663°G 6999y 0008 695°¥8 . .. . ** wWAys4s qnopue Aoujod 9f
ao.\.”w 197, o 81 (34 872 K4 000°08 8¥E'5¢ b *. b v . Jusjwnqun) ¢t
961:08 geLd SEv'L 101 9618 19p'¢q 000°68 19739 : Tt e * wegeds quojue 1855500 T
30%148°T 180°2T - g81g £1L9T 125037 000,03 135°0%" .. .. wajshs jnofue adojesyeys g
$99°0¢ 6966 o 9L €63 ¢ 803°LY 000709 863°L0°T (X1 b Wo3e4s quotae Ao o, gt
100'ST, 85¥, o 9¢ (433 £L4'PT 000°61 £L5'eg . **[euueyd [e3jojuUeyely 11
969°79°e GL9°GL 9843 11L'e 8L1°9% 120°36'7 . 000°99'3 130°8p°2 s .- s gs s[puwd I9AH IBUUAJ O
S60'29 613 . o 283 91819 000°6T°T 918'9L'T N . *r WSAS JUOIUR INPRIBIY 6
L6L'1T 486 B . 68 868 072’03 000°91 0Fg'9g b .. i ©* jue] WeYBqUBIqUIY) §
%8603 688 0z - A 308 £65'03 008'R] £60'63 .. . ©* WI9)sAS JNO[UT WERUOBYPPUA 4
LL1'88 £8%, . ¥9 61y 769°28 000'¢8 ¥60°L1°T .. . .. **  jouusyd uvdvIesuney g
920'€9 626G e 6% 068G L60°0§ 02092 L60%93°t . . .. .o [eUueys a{[vdapey, ¢
8¢5 81 96T 6L, 3 6 390'8T 000 ¥ | 39033 . e b WIYSLs Jnojue INYBITYI 7
09.'¢H'SF 608:08°3 00z'8¢ 191°3 SPLH8L 163°SLTP 000°%3°T 143'68°3% . ** walsAs ¥3)9D {IBAYDOD ¢
18T°¢8 O6¥ L .. L9 £3v°T 169°18 000°62 169:09'T . Wa3s48 JNOIUE WEIUNN(RALS 3
FO1°T1°2 83092l k484 1L8'01 090°ST°T 190°L8°C 603°06'¢8 0L3°LL'68 . .. .. .. Wo)sAs BI[IP £I0ane) 1

“JUOd—3ys0 41 2k onposd (1)
“sq ‘SY Sq ) 'S¢ 'S4 it 8%
(81) Q1) ) (sn) (v1) [€:29) @n [§39]
"SpuRy
1) 9)seM ‘SMdY] *uol3esILIy ‘palinoug ‘uoijesuI
Pue (81 . J3yjo pue snoaugy Jspun Ae[jno plo ‘qoryeliLag
suuinjod . spaq . ~[33s7w Jo ysnolq 8y} 03 enp 0} 20p 0] anp
3o ‘1830, .. =quej jo. [0 Y spue] anuaAal Jo uopjrod EY L ETEYS
18jo], w7, 5padoold pueT 2)sBA JO asvaruy jonpaq N RIVERLY ()
=3[es uo JUAUSSISTB
1S9193T pusT .
—— v ] \ ~ ’
. +83d[90a1 33U puUL *qu0r—s3diada1-yang

[ e

Pu00—(0¥-626T) 6781 15T |
10y sweysds eAnonpoidun) pueR.eAIJONPOI I0PUN UOIBSLIIL JO §}[nsed [elouruy 5Ys JuULMOYS queuIage}g—I



- P

= ["0F6T ToqWaldas Y30 Pa3ep ‘ssalg ‘001 "ON “d'd 9NUaAdY JO pieoq oY) £q paredssg] E s
v . .. - 663 cit'e [ Ia R .- . . .. .. .o .. .. j09forg woredededdiy 93
= o o - on 08I, . . . T jnou wipprdwesiuuty, o
= 0l1'¢ L1°C 0L1'e 88935 93263 ge0°'TF 531'6% e . s . . * J10A19501 pedol 3
4 210°T L10°1 L10°1 186 1 L60°8 0931 asLl o b . ° : {suueyo bamzm puz gnoju weIeAeieN €7
2 - 983°¢ 054’ F 896 w (244 .. . o .. Nquey ndeyppls 32
'y RE : e S - ; - . ,e S es . . .. q0azssax medelued 1%
[ L0018 ¥or'c $O1°L 9283 090°¢ o:,..u 966 % ot . . " e e ‘ uv) INURP L. 07
- T : . 298'F Sl6'y 63 ¥ L98% T ot e °° t .t i t* que) [yssurAvyy <8I
8¢ 88 88 FOT'I 926 | LIS (] H.; ot . vt o o . yue} WeIndejeyuas . 8
09513 99512 995°15 GO LL 013,48 805'92 £8¢98 . . . . . s WISAS 13412 [{{PATILY -
1 1 . BLEY 3L9'¢ 63¢'c L3165 S suzy Indexavlg
. . . 336'% 2392 1860'e 169 . . - . . - . . jue) Infeauog
04 0L L 833°¢ 218°8 92336 883G . o i ° o ‘T o tt Yurg wendiey
1 1 1 18 9%y — org'y — 001 i . b . .. Tt jue) nrdeng-weipneseweuy
e - .. €0t 08¢ 3¥¢ 08¢ . v .- e e .. Huey weinderemsayewesuvg
. e . 05T 299°1 8591 vl .. .. .. . . . .. Yuey IYEwIY
93 - 9 93 8¥v'e 069°1 9¢% [ 639°8 ot .t o o AT e e V133848 nIofidrs
98 98 98 a8 — 894 L cwmmm —_ 162'1 o o °t . o o . o °tojuyyInmx 6
01 01 138 03L T 063 1 98L 1 296 b o . .. °r - i . yuwy pedepuo(y 8
@9 %9 29, 8¥5°LS oRL'LY, 79168 9e9'sy ool rr r wmogs£s andue RIAJUnK L
29891 39891 G68°91 L00FFT mo...-am T £86°08°T moo”ho.ﬁ ‘t . ot -t o o o wo)sAs Jnoue Ieed 9
98 98 98 LE8°6Y 8I9'2Y 08G‘%1 89609 ° . ot . i .. ** . WwaYsAs JNorue {vIopuRP €
9%, 297, g9%, PRLT $Ly 01 61331 — omc..nn " o N 53!3 aosawE_ pue Addns-193em seIpely ¥
¥L0°T FL0°'L $L0°1 3§ — 6123 G80°L — 843 . .t v anwhm morae Mg £
¢84 384 384 8¢E L1 €L8 61 €LL'9T mcm..: . ° . . . i i ‘r yasy ey g
¥ye, %98, qg . 101768, 8ETCE 6ET'LE 969°9¢ ’t o e o e e o fouueys pedayy Yo
[0 d cov's 05+'2 L0¥°28"% 9L0°6'3 698'98'2 283°84'3 i e ot . o . ** {ougd yedeppn)-100uIndy
] ‘Y4041 supnpesdun (11)
121 151 om@”v.‘.. 028* 18 9L¥: B2 0L6°TL | . . N - . . " . QWIAYIS FB[LYY 93
° °* YS90 1T 420" J8 ‘T 166" mw 144 288'F5°Q " . .. .. .- . 190f01J InJPPN-A1ALE) G2
o - ¥29°98 «oo.mw v:.mm 686°00° L . . A .. e . Wwo)s4s puelsy weIeALiod $3
8¥¥, 8¥¥ 20236, 01898 662°98 098°66 t” .. M .- . .. .. J10AI959] UOPBURIIA €%
S03°28 <€05'L8 3808 ¥ 6L¥°68'G L6 IV € 676762 T e . N - ° Teue) yqueq s8I TUISLY N (AlQ G5
gIg1g g15'1g 816365 ££9°63'¢ L80°00°¢ 038°L1°% . . . o v . Wo3SAS JNOIUE UOOII[0) LKV [T
¥Li8°2 F248°2 LGL 98 ¥82 69 o9v8°ee £0L°6g e . ot e . .t T123s4e SI9ALX JOUTU 9[0T (07
093, £¥5, 8L 6E9°LT, 61701 86631 . . \ . .. ++ OIAYsAS ounsyd IvAIpUELN 61
830(16°1 $9968°T  ¥P9C0icE  sLL'®Fee  ¥EL'I0'1E  eggpO‘F o v vt ¢ - wags4s vIRp WS ST
£93°'76 1¥8$6 839719 GLYE0L 898°cz'g £98°88°L e v v v e . . WISAS IBALR L1
88F'C 88%'G 69767 653°1¥ 229'¥3 001°4S . . . .. - e e , We)sis Jrotue feujod 91
19%, 19% vy 886°6 $90°9 899°L e . . . b . e " yuej wnqun) gt
S8LY gL'y 8GL'85 039728, 631'23 93389 . & e . . .. . udgssE Jnotue 188804 BT
104 . 180T 03L°89 TLRERT F35°85°T 666°Cp'Y b s N . .- ++ uogsss quojue adojyednivyg €1
69¢'g 698'¢ 6318 191°9L 636 1083 v * e . o ** W9YsSs Jnorue InpAoyNnal], 3
= 8% 82t 8z¥ 16351, 8¥9°8T, 680°q1 Q68'8T v t > . v [2TULYD [8330UEYNTIV 1T
G293 GLYZL 805°3L 009'L8°G 999°3L°g 30878 2r1'Ig‘e . . e v “* WagsAs S[YUEd J9AN JYUUST O
3 623 6.3 6.3 056'8% 0L0/69 18165 21528 - .. e . .. WoYsAs JnojuE INPNILY 6
= 196 LS6 266 LE1'08 886°03 618°13 ggL'68 . . b .. . . Juej wsyyequiriquay) g
a 688 688 688 L88°6¥ g% 12 234 91 031°1¢ . o o .. . ,JU0PS4S 4NOIUT We[RyaeyphLIA 2
Z €8y [437 E8¥ 12618 664 g8 238°S2 LY RV . . . . . . [2uaeyo uvieresuley 9
K 6363 636G 6363 gLE°05 896°S9 88107 L£9°T9 T . . . - . s 1euUEBYd 9[183IPUT, g
& 961 961 96T | 638 LT 098°¢T 0¥8°6 6¥3°13 R . . . o °t wsss NOTUB INYIBWBYRTY ‘%
m.n... 608°08'3 606°08'3 £0%'08°2 %8608 1¥ L04°A8°SY 630°813%  SIv'18'9% . e .. .. o . (WA)SAS 83[9p [ITARDOY) €
: 05%'1T 06¥%'T 06V'T 33064 8F£°02°L 035PT°L 195°38°L e . . . . . ** WaYSAS JNAUT WBIUNYIBALIS 3
£¥0'73'L $P0'F2°T gF0'52°T 696°6.°9 G61°96°6 S88°8I'L 186°L¥ ST . . . . . e Tiogsds By[ep A1eAnt) I
$yéo g eaypnposd (1)
-1 sd ‘8% ‘sq *sq ‘sg 8d .
{8) (L) (9) 9 " () (@ w
"88~LE6L
slenjoy ‘8BNS "8eul)sy auipus
pesiasyg ‘6£-8¢61 sjenpy pasiasy ‘65-8861 sivaf
[ s ) S[ENPY M e e e e ) SIENIDY DAY 20f : [meyRAy
"0P-6£61 “0F-6861 93eIAY
[ 4\ - L -
81413091 oooncn_umouc *§3a21puy pus joeIp ‘$3A1A0AX jaN

102

‘I INEZRAIVIY



9695807 Z06°9€'eT  86¥ 1LY eL'ET BL oLe'sce *  eee'gey'y *° uompndoqy onuorcy
. . ) ~—EHIOM JOWIR JO [B30],

-026°98°C 66£°09 618656 59669y $0P°65 SLI'SL . v T wejss
668'10°T 603°¢1 808011 686°CE1 9LS‘L A arad ‘- . 010980
oE8‘81°G 60L°08°T 5966 LEPaLY - 60828 091°¢8 * t ** Lqpeaeuul]y,
93L°0¢ L8309 - 86018 L0586 LG8B 009°at t e 't peuwsy
GZL1%'G 99878 189°90°¢ L6F'8L'E g18'F1 008t . " .t ve o BInpR
0L0°08°G 0%89°12 00L‘LE‘E 10158 eLY'1S 208‘9L e Ljodoumaurf,
090°LY -~ SLI'9% SEE'EL L1186 818y GBI . ° *+ oofusy,
. G6L9F'S 018°9L T C06'0%'L 099°96°6 18099 986'991 . o 4001y Yinog
68697’ LG TL T g98Q°LI‘L L99°86'6 8PL‘QS £$6°291 . ** . 9001y YMON ¢
L1E18'C 19931 188°L8'% 3TL'80°g 1963 698°¥9T  °° . ** gudejduyd
gro‘el’e $98°80°1 LO612P g1g°18'e 196°c¢ S¥6'L6 i . *e . J009IYD
69%'BL 0L6°¥ 3 63%°L6 958711 L98S 16883 °c e Tt [oounyy
800°¢9 LY LY %8728 9¢6°26 3L1'e $08°03 b T °t Areyeg
901°0%°Z 0£8°68°T 9£6°6L'S o8¥'LEP | 68LYG 60L°96 e -+ =+ dejusuy
GLS 86T seg'sn 016'€¢'g F8¢°00°e LIS'TI F9L°LY . -+ .+* yedeppn)
aev'83‘e 9gL'LF Z61°9L°3 9z0'ze'e ;. L¥S'G - 8%399 i e °t exoljaN
$96°CL 8%5'3C Z03°c6  BPSes‘l €261 908°1% . e+t amunpH
LOVPY $%0°81 11429 €69'GL 161 0L9°51 . . . il
£HG'LT gcL'8% . 88E°0% QU6“LY S¥L 961 ce*t 1mABDOY) 98OM
909'68°1 82%°09 $£0'76°1 £99°78°Z gL6F go6'eg . " T+ IBAUPO 988
98%°68 ~ 600'68 6P 8L 103°L1°3 996°S 192°39 <+ rv wejededeny
: SLNARIUVIA(] EONTATY] EET H0 EDAVHO NI SHHOM
BT © omm g g 50V *sav .
@ . ¢)] Q) . £2] ® @), (0
*doI1d puodss ~doxo 18114 .
. suD)yesLII} *§UOTION PP .nomﬁmz: *OBUAAIL : : L. .
ojenp pue suOissimiol o) woedull pue *af1eyd Jo : *g4IISIL,
9nusA0l 3PN pupeQq onp 2eYg pael [¥10% 9013 paeBiai] vels puv ‘ . o

. padasyo pus PIWILI VIV

4 (0P-6£61) 6761 TSBT 10} : oo
« S04 JOUIY 5, JOPUR POALISP onuoAeI oYy pue PejedLLIl Jueixe o Supsmoys Juemojels ;

Il XIQNEdY - aTE




	Image00062
	Image00063
	Image00064
	Image00065
	Image00066
	Image00067
	Image00068
	Image00069
	Image00070
	Image00071
	Image00072
	Image00073
	Image00074
	Image00075
	Image00076
	Image00077
	Image00078
	Image00079
	Image00080
	Image00081
	Image00081a
	Image00082
	Image00084
	Image00085
	Image00086
	Image00087
	Image00088
	Image00089
	Image00090
	Image00091
	Image00092
	Image00093
	Image00094
	Image00095
	Image00096
	Image00097
	Image00098
	Image00099
	Image00100
	Image00101
	Image00102
	Image00103
	Image00104
	Image00104a
	Image00105
	Image00106
	Image00106a
	Image00107
	Image00108
	Image00109
	Image00110
	Image00111
	Image00112
	Image00113
	Image00114
	Image00115
	Image00116
	Image00116a
	Image00117
	Image00118
	Image00119

