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IRRIGATION IN TAMIL NADU : A SURVEY

T Introguction

Irrigation

(1Y

its rationgle

Water is a prime requirement for the grosth of crops.
ITts essential functions =are to méintain plant'temperatures
within tolerable limits and to facilitate the absorption of
nﬁtrients in the soil. and under crope is continually
-losing moisture on account of transpiration by plants and
evaporation from the exposed soil. Losses from such evapo-
transpiration must be promptly and adequately replenished.
The length of crop growth and seasonal variations in climate
mainly determiné water requirements; in addition, water is
consumed for such purposzss as land preparation and partial
immersion in the case of crops like paddy, and on account
of seepage and nercolation under field conditions. Direct
rainfall, which is the primitive form of irrigation, is in
part ineffective on account of losses in run-off and perco-
lation. The guantum and seasonal distribution of effective
rainfall, which can be abscrbed and retained in the soil, can
rarely be relied upon to meet the entire water requirements
for crop husbandry. In these circumstances, irrigation -
which is the controlled supply of water to land for agricul-
ture~has been practised through d'variety of means such as
the distribution of water from rivers through channels and
canals (either from direct flows or after storage in dams),
from tanks fed by rivers and/or rainfall, and through wells

which utilise water stored under the ground.
Its long history

2. Irrvigation in India has had s history extending to
millennia. Tamilnadu can be proud of sone of the oldest
exanples of irrigation works in the country. The Grand

Anicut (Kallanai) built in the second century AD across the



Cauvery by Karikala Cholan is considered to be the greatest
engineering feat in encient India; and, it is still opera-
tional. We can be egually proud of the ingenious and
extensive system of tanks in Tamilnadu wiidich have been
desiQned —-— many of thean centuries ago~ to utilise river
and rain waters for agriculture.
Its wide impact

3. Irrigation increases the productivity of land,
ensbles higher intensities of cropping, and the growing of
more remunerative crops. In the process, Lt contributes to
growth, diversificetic trade and employment, wWithin a
given agrarian structure, the surpluses generated by irrigation
can result in asset—formation and concentration. Irrigation
also absorbs surpluscs, Providing a major avenue for public
and private investments. It has effects on the demand for,
as well a3 the supply of, labour. The extent and mode of
irrigation have irplications for population densities and
settlement patterns, the commercialisaticn of agricultﬁre,
cultural formations and ecology. The use of waters firom
common sources - whether rivers, tanks or underground ac@uifers
- on land that is privately and differentiallv owned or operated
leads to a whole set of issues related to distributional
equity, ecological conservation and the conmunity managesment
of irrigation works. The socletal and economic impact of
irrigation is thus wide-ranging and complex. In Tamilnadu,
traditional systems of irrigation have been knovn for centuries
and they have exdsted alongside substantial unirrigated or
tdry' areas, This has engbled a variety of social scientists
to use irrigation as a broad frame of reference to analyse
differences in the socio-economic characteristics of ‘wet!

and 'dry' areas in the State.i/



Scope of the Working Paper

4, While we have drawn attention to the literature on
it, the scope of this Working Paper will not Permit us to
go into the impact of irrigation in any detail, although
we shall touch upon some aspects of it., The focus of
this Working Paper is essentially to describe the charac-—
teristics of irrigation in Tamilnadu and to identify the
rrincipal issues that have a bzaring on its future develop-
ment. The Working Paper is organised as follows. We begin
with descrilbing irrigation in Tamilnadu in terms cf certain
broad features., Thig is followed by z detailed review of
the three principal modes - rivers, tanks and wells -
iaentifying the performance, problems and vrospects in each.
The financial aspects of irrigation are then discussed. The
concluding section touches upcon issues involved in the deve-
lopment of irrigation. A note on irrigation statistics is

appended.
Fhrkkkk
Jote: Mumbers in sqguare brackets indicate the serial number

of the reference in the biklicgraphy.

i/ See C.T.Kurien and Josef James Economic Change in

- Tamil Madu 1960--1270 Allied Publishers Ltd 1979‘
CeJ. Baker An Indian kural Bconcmy 1880-1955 = The
Tamilnad Countryside O:xford U“iversity Press 1984;
D.aA.Washbrock The Imerg Qf\C‘e of Provincial Politics :
The Madras Presidency 1870-1920 Cambridge University

Press 1976. AlLso, K.L.Nloxanucr 'Some Characteristics
of the Agrarian social Structure of Tamilnadu' in the
Economic and k@;itical We*’“v November 1, 1975;
A.Beteille 'Agrarian helacions in Tanjore District!

in Studies in Ajﬁﬂr“dr 3 Q¢ ial Structure Oxford Univer-

sity Press 1974; iarshall M.Bouton “he Sources OF
Agrarian Radicalism : A Study of Thaniavur District
(forthcoming) ; Kathlesn Gough Rural Socicty in souch-—
east Iﬂdla Canbridge University Press 1981; David

Ludden LCOle7L4l Zones and the Cultural Economy of

Irrigation in Southern “-nlluadu' in South Asia March
1978; and V.X.Ramachandran 'aAgricultural Liabour in the

Working Populatvion of Tamil Nadu! in the Madras Insti-
titute of Devzlopment Studies Bulletin March 1980.
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Rainfall
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5. All the sources of irrigation in Tavilnadu - rivers,
tanks and wells - depend ultimately on rain for their _
recharge., The characteristics c¢f rainfall- gquantum, seasonal
Pattern, spatiasl distribution, variability - have therefore
a vital bearing on the extent and reliability of irrigation.
The long-term average or 'normal' rainfall in Tamilnadu
aunounts to 943 mm per annum., Within India, Tanilnadu belongs
to a zone of lor-to-moderate rainfall (500 to 1000 mm) in

comPariscon with areas of hes

‘J

wy rainfall (more than 2000 mm)
such as Assanm and parts of the Western Ghats, of moderate-
to-high rainfall (1000 te 2000 mm) extending from eastern to
north eastern India, and of poor rainfall (less than 500 mm)
as in Rajasthan and Kutch. Rain mainlyv occurs during the two
oNs0oNSs vig., the south-wast (:une—oestewbar) and the north-—
ast (Octcber-Decanber) which together account for 20 per cent
of annual reinfall. The balance is acqgounted for in the hot
months of March to May (15 per cent) and in the winter months

=

of January and February {5 per cent).

6. In the State as a whole, of the twc monsocns the north-
east monsoon makes the larger contribution : about 450 mm (or
47.6 per cent of the total) as compared to 307 mm (or 32.5 per
cent) from the sCuth-~west monsoon. However, over the greater
part of the State, the hesaviest rainfall of the year is brought
by the south-west monsoon. It also feeds the catchment areas of
the main rivers such as those of the Cauvery, Parambikulan,
Perivar and Tanraparni which benefit Tamilnadu. The incidence
of the Worth-east monsoon is concentrated in the coastal districtsg
-~ Madras, Chengalpatitu, S.arcot and Thanjavur - and it ig also
higher than average in the Wilgiris, Kanvakumari, Tirunelveli
artd Ramanathapuram. The north-east wmonsoon is of particular
importance to rain~fed taniks and for dry cultivation in the

southarn districts.

\
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7. Within th*~ ~=»eual mattor» there are distinct

H

variations between different regions. As Table 1 will
show, districts with rainfall above the State average are
the Nilgiris, Yanvakunarl, Thanjavur, North Arcot znd the
north-eastern districts of Madras, Chengalpattu, and sSouth
Arcot. The higher incidence of the north-east monsoon in
these parts mainly accounts for this, Coimbatore and
Perivyar districts, which are in the rain~shadow region of
the Western Ghats, have the lovest rainfall with an annual
level of about 700 wmn. Other districts viz., Salem, Charma-
puri, Tirachl alli, Pudukottal, Madurail, Ramanathapuram
and Tirunelveli have rainfall laevels of 800 to 200" mm.
Variations from vear to vear in the seasonal rainfall can
also-be significant, tarLlcularly in the case of the north-
east monscoon which is subject to depressions in the Bay of
Bengal. Tn the most recent e:xPerience of the 1970s, annual
rainfgll fell to a minimum of about 650 mm in 1974-75 and
went up to about 1100 mm in 197778, with the fluctuation
being largely on account of the north-east monsoon. In
yvears of very severe drought (e.g. 1876 and 1892), when both
monsoons h.ve falled, rainfall levels have been as low as
about 400 mm in several districts.

8., The Irrigation Couwmission (1972) defined !'drought

affected' areas as those in which the annual rainfall was

(

less than 75 per cent of the normal in 20 per cent of a
sufficiently long span of years and additionally where the
“drrigated ¢ ,xtent was no worze than 30 per cent of cultivated
arca. On fhis basis, z4 taluks in the Jdistricts of Dharmapuri
(Hosur, XKrisghnagiri, Harur and Dharmapuri), Salem (Sankari

and Tiruchengode), Coimbatore, (Dharapuram, Palladam and
Avinagshi) . Tiruchirapalli (Parambalur, Karur, Kulathur and
Alangudidil) Madurai (Dindugal, Palani, and Tirumangalam),
Ramanathapuram {(Tiruvadanail, Paramakudi, Ramanathapuram,

Muduku lathur, Aruvppukottai and Sattur) and Tirunelveli



Table 1 - L c_.‘_uJ_QJ.l in ""amllnadu

- -

(1900-50 annual average
in millimetres)

_.._.-_.--.-.-_._-a-._.---—__..-._.--..—..-.-.—-——-—-—..—-—--—---

District South-west North~east Winter Hot season Tbtaf

--.-—---—-—-_.--,...-—————-—-._...._-.-»-—

1. Madras 363,7 795.3 58.0 68.6  1285.,6
2. Chengalpattu 397.7 690.1 53.8 68.5 1211.0
3, S.Arcot 391,8 627 .8 63.3 101.0  1188.9
4, N.arcot 440,11 385.5 38.9 106.0 971.1
5. Salem 354.9 303.1 24.8 159.6  842.4
6. Dharmapuri 366.6 290.9  22.0 164.8  844.3
7. Coimbatore/Periyar 199.9 332.1 28 .4 158.0 718.4
8. Tiruchirapalli 273.3 419.2 40.5 134.8  867.8
9. Pudukottai 351.0 394.1 52,2 125.5 92258
10. Thanjavur 288.7 680.6 84.8 114.0 1168.1
11. Madurai : 233.2 409.0 48,7 163.9  854.4
12. Rananathapuram 185.4 455.5 6547 132.9  839.5
13. Tirunelveli 109.5 485.8 8044 139.1  814.8
14. Wilgiris 1061.3  513.6 6947 276.2  1920.8
15. Kanyakumari 546.2 -+ 56440 47,0 - 312.5  1469.7

Tamilnadu 307.3 449.7 . 50,9 137.8  945.7

Source: Conmissioner of Sta‘ustv cs, Government of
Tanilnadu.
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(Koilpatti and Nanguneri) were identified as drought affected
areas in Tamilnadu. While these are the areas most affected
by unreliable rainfall and poor irrigation, there are many
other taluks in the State which face acute distress when
rains prove inadequate. In comparison to other States, )
population densities in the dtought—prone taluks in Tamilnadu
are distinctly higher. “They account for as much as 22 per

5

cent of the total population and extend widely across the

State.&/
9. The spatial pattern of rainfall, in combination with
topographical features, sets certain constraints on the
utilisation of water. The heavy coastal northeeast rain,
occurs in Thanjavur and parts of South Arcot at a time when
it is not directly usable due to the concurrent availability
of river flows; nor do tre terraln and availability of land
in these areas pemit storage through tanks as is possible in
eastern Ramanathapuram and Chegalpattu. Out of an average
annual aveilability of 12,32 million hectare metres (MHM)
from rainfall in Tamilnadu, it is estimated that surface run-
off, evaporation and deep percolation account for 6.25 MHM,
Allowing for other constralnts relating to time and place of
rain, and of storage, the utilisable potential has been esti-

mated st 2 MM or just about 20 per cent of rainfall over

.50
the State.2/

Extent of Irrigaticn
10. In relative tarmes, Tanilnadu compares well with other
States in India in regard to the extent of croppéd area under
irrigation, although as much as about 60 prer cent of gross
cropped area is unirrigsted i.e. under dry cultivation. In
the late 1970s, the ratic of gross area irrigated (i.s. includ-
ing area irrigated for all cropé during the vear) to gross sown
arsa (i.e. including érea sown more than once in a year) was

42.0 per cent in Tamilnadu as compared to the agll-India average



of 25.8 per cent. Table 2 will show that among the major
States only Punjab (80.8 per cent) and Haryana (51.1 per

cent), were ahead of Tamnilnadu in this respect.

11. Table 3 reviews the cgrowth in the extent of irrie-
gation in termms of the proportions of net/gross irrigated
area to net/gross soin area in 1950-80. The corresponding
figures for the intensity of icrigation, i.e. the proportion
of gross to uet irrigaited ares, are also given. These
pronorticns vary with seasonal conditions in the reference

breocad trends are visible. The
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‘large increase in the extent of irrigation (gross) has taken
e 1950z. The ratio has remained more or less
"stagnant until about the mid-1270s but has moved up somewhat
since then. AaAs we shall see later, the first period of
growth is associated with an increase in surface irrigation
(canals and tanks} while the second, in the later 197Cs=, is
a reflection of growth in groundwater utilisation (wells).
The intensity of irrigation aiso tangiblyv improved in the
1950s, £from 117 per cent gt the beginning to about 120 per
cent at th2 end of tha* decade., Thereafter., it has tended

to remaln at about the same level.

12, There are variations inter—se gmong the districts
in the extent and int:hsity of irrigation. Thesz are brought
out in Table 4. Chengalrattu is the leading district in the
extent of sown area irrigated followed by Thanjsvur, S.Arcot
and N.arcot. The driest district is Dharmapuri, ignoring the
WNilgiris which is a hill distcict. Salem, Coimbatore/Perivar,
Tiruchirapalli and the southern districts of Madurai, Ramana-~
thapursm and Tirunelvell are also relatively lesc well endowed.
Districts with relatively high intensities of irrigation are
Kanyakumari, N.Arcot, Chengalpattu, Salem. Tiruchirapalli and
S.arcct while Ramanathapuran, Pudukottai and Madurai are rela-

tively poor in this respect.
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Irrigsted Engggd area to gross cropped area 1976 /77
(Per cent)
State
l. Andhra Pradesh 35,0
Ze ASsam 17.33/
3. Bihar 31.8
4, Gujarat 13.8
5. Haryana 5l.1
6 e KarnAa'taka 14,9
7. Kerala 12,7
" 8. Madhya Pradesh 2.8
9. Maharaéhtra l 11.2
10. Orissa 19.2
11, Punjab 80.8
12. Rajasthan 17.6
13. Tanilnadu 42.0
14. Uttar Pradesh 42,1
1%. W. Bengal 20. “2/
All-India 25.8
1/ Refers to 1953/54 2/ Refers to 1967/68

Source: Government of India: Indian Agriculture
in Brief 1980.
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Takle 4: Extent and IntenQ1u1es of Irrlgatlﬁn DlutElCtFWlSE

—— s g W fn . o gt o g

(Per cent)

District Extent Intcnsityg/
Gy ossi/ N“tg/
e e e e mm e am w mm s ) e wm e e em e e e mm mm = v e e = = me e

1. Chengalpattu 79, 4 777 146,11

2. B3.Arcot 54.4 53«3 ' 130.6

3. N.Arcot 52.8 45.8 149,°

4, Salem 2545 22.1 133.4

5. Dharmapuri 14.6 1249 12440

6. Coimbatore/Perivar 35.1 31.6 126.1

7. Tiruchirapalli 28.9 24.2 132.0
8. Pudukottai 49,9 47.7 111.9

9., Thanjavur 5845 70.8 122.8

10. Madurai 33.3 31.3 117.5
11. Ragnanathapuran 35.9 34.8 105.4
12. Tirunelveli - 33.9 30.0 125.3
13. The Nilgiris 0.5 0.6 100.0
14. Kanyakumari 42.2 33.4 171.4
Tamilnadu 42.0 38.8 128.8

1/ Gross irrigeted to gross cropped area.
2/ Net irrigated to net cropped area.

3/ Gross to Net irrigated area.

Source: Government of Tanilnadu Irrigation Statistics
1976=T77. .



Hodes of Ireigztion

13. The three main modes or sources of irrigation in
Tamilnadu'cénsist of channels and canals (taking off from
rivers), tanks, snd wells. Streans and spring channels are
other sources of minor importance., Rivers are utiliéed
either through channels into which water flaors through
inundation (i.e. a natural rise in the level) or through
canals into which water is made to flow from storags or
obstructive constructicns such as dams, anicuts and bed
regulators. Tanks can be solely rain-fed or they may be
supplied in addition by rivers or by flow from other tanks
in an upper reach. TIn many ar@as, ncotably in the Periyar-
Vaigail systen, thc additicnal storage provided by tanks
lends supprort to rive ation. Tanks also function
as a source of re-~charce for wells located in their ayacut.

S
Wells may subply the sole source of irrigation to a field
Vv

or they may supplement s or tanks.
r

r
Thus the three modes get inter-linked and re-inforce wach

other in many situgtions

4]
.

4. In 1979-80, the relative uEce-w i se
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to net irrigated area was 31 Der caznt from canals, 3C per
2

r
cent from tanks, 3L ver coent frow wells and about one per
cant from othe

r ing channels. During
1950~80 theras has beon o

oY
znt shift in these proror-
cgs of growth under each source
in the threc decades. Tabkle 5 brings this ocut. In thes 1950s,
rrigation registeraed = botter rate of growth than
wells., In the 1960s and 12703, canal-irrigated area has

aticn has declined, while there has been
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riking increase in ground water development. As a result,
wells now contribute toc nearly 40 per cent of net irrigated
area in Tamilnadu as comparcd to about 25 per cent throughout

t}’le 19 50Se.
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Tacle 5 : Scurce-wise Irrigation in Tamiinadu

P et T ey

(million acres of net
irrigated area)

o me mm e me wm T e mm mr em o Mt eE em em S wa e s e

Canals Tanks Wells Cthers Total

1951/52 1.96 1.61 1.23 0.13 4,93
(39.7) (32.7) (24.9) (2.7) (100.0)

1960/61

3]
E ]

}._.\
[as]
N
L]

w
IR
l_)
L]

N
@

. Dal1 6 .08
(35.9) (33.0) (24.,3) (1.,9) (100.0)

1970/71 2.18 2.22 1.91 0.09 - 5,40
(34.2) (34.6) 29.8) (1.4)  (100.0)

1972.7/80 2430 2.21 2.76 0.09 7.36
2) (30.0) (37.5) (1.3) (100.0)

Note: Figarss in Taranthescis are percentages to
total in each year.

Scurce: Government of Tamilinadu:s Irrigation Statisti

-
[}
(Various Issuecs).
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15. Tn spatial terms, canal irrigation is relativ rely
more concentrated than the other modes. Thanjavur alone
accounts f£or nearly 51 per cent of net canal irrigated area.
Five other districts account for a further 38.6 per cent:
Coimbatore/Periyar (14.5 per cent), Tiruchirapalli (9.2 per
cent), South Arcot (9.0 per cent) and Madurai (5.9 per cent).
These are the cdistricts watered by major rivers such as the
Cauvery, Parambikulam-alivar, Palar, Pennaivar and Periyar-—
Vaigai. In the casc of tarnk irrigaticon, seven districts
together account for more than 90 per cent of net irrigated
area: Ramanathapuram (2Z3.3 per cent), Chengalpattu (18.6 per
cerit) , South Arcot (12.0 per cent), Pudukottai (%.9 per cent),
Y, Tirunelve (2.7 per cent) and
= the districts which benefit

significantly from the ncrth-zast monsoon or in which river

Horth aArcot (9.8 per cent
)

)
Madurai (7.0 per cent). Thass ai

)

systems feed a numbar of tanks (North Arcot, Tirunelveli and
Madurail) . Well-irrigation is orominent in eight districts:
Coimbatore/Periyar (15.9 per cznt), South Arcot (14.8 per cent),

North Arcot (it./ ber cant), Mzdurai (1l1.8 per cent), ‘Salem

1§}

(2.3 per cent), Chengaipattu (

o

le2 Py cent) and Tiruchirapalli
(8.2 per cent).

16. The districts can be classified in five broad groups
in temms of the mode of irrigation (vide Takle 6). (i) Than-
javur is in a class by itself depending on canal irrigation
for over 95 per cent of its cropped ares. (ii) Chengalpattu,

North Arcot and Charmapuri depend mainly on tanks and wells

althcugh to differing cittents. In Ramanathapuram, while tanks

)]

l

o0

ccounrtt for over 80 mer cent of irrigated area, wells dominate

(=

the western taluks., (11i) Coimbatore/Perivar and Salem rely

n
mainly on conals and wells. (iv) Kanyskumari benefits mainly
r "l

from canals tanks. (v) The romalning districts - South

Arcot, Tiruchirapalli, MHadurai and Tirunelveli - depend on
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Taple 6 ; Modes of fLrrigation : District-wise 1978-79

——— ot e st o e e cara

Percentace of net irrigated area

1. Chengalpattu 3.3 60.3 32.8 2.6 100.0
2. S.Arcot 23.3 28.6 44.8 3.3 100.0
3. N.Arcot 7.2 32.3 58.8 1.7 100.0
4. Salem 1443 6.6 77.6 1.5 100,0
5. Dharmapuri 1l.0 21.4 63.6 4.0 10C.0
6. Coimbatore/ 43.2 1.6 5540 0.2 1do.o

Perivyar

7. Tiruchirapalli 41.0 15.3  42.2 1.5  100.C
8. Thanjavur 26.4 0.8 2.0 0.8 100.0
9. Madurai 22.6 24,5 5242 0.7 100.0
10. Ramanathapuram O.1 30.5 19.2 0.2 100.0
11. Tirunelveli 12.4 46,5 40.5 0.6 100.0

2. WNilgiris Neg Hedq ~ Neg Heqg

13. Kanyakumarl 44,7 D4e2 0.8 0.3 100.0
Tamilnadu 32.0 29,0 37.2 1.5 100.0

Source: Governmment of Tamilnadu Irrigation Statistics
1278=79.
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Irrigation anc the cropping pakrern
17. Paddy has rzmained dominant amnong irrigated crops
in Tamilnadu. It accounted for 67 per cent of gross irri-
gated area in the Late 1970s. In the 19605 and 1370s
additional area brought under irrigation has however been
mainly (about 75 per cent) devoted to commercial crops such
as sugar cane, cotton, oileceds, chillies, fruits and
vegetables. (See Table 7) This is connected with the fact

l-irrigation that has

=

that in these two decades it is we

w

bean in the vanguard. It is relati ely’well—wpt:nqlve
districts which sre alsc the ones in which irrigated commer-

cial crops are prominent such as sugarcane (Coimbatore,
Perivar, North Arcot, South Arcot, Salem and Tiruchirapalli),
groundnut (North Arcot, South Arcot, Coimbatore, Chengalpattu),
cotten (Coimbatore ani.ﬂadurai) and fruits, vegetables and
spic (West Ramanathapuram, Madural, Tirunelveli, Coimbatore,

Perivar and Tiruchirapalli).

e

18, The broad picture of irrigation in Tamilnadu has

been cutlined. Tho o0

[

coombert otdoe of Irrigation vary under
each mode - canals, tanks and wells. There are also signi-
ficant differences as between the three modes of irrigation
in terms of past growth, emerging problems and future prospects.

3

We shall discuss them in detail in the fellowing chapters.

Tkdkk

1/ vide Table 8.1 on p.166_ef the report of the Irrigation
Conmission 1972 Vol.I /97. The names of the taluks and
districts cited relate to the position in 1972.

2/ R.K.Sivanappan and K,Palnisvami /287.
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Table 7 : Crop-wiSe gross area irrigated

- - .

Paddy
Millets
Pulges

Sugar cane

Other food/

1/

crops—

Total food

crops

G roundnut
Cotton

Other non

2
food crops—

Total non=-
food crops

A1l crops

1/ mainly chillies and spices and fruits and

9!

S

1960/61 Per
cent
5.69 71.3
1.06 12.3
D.03 0.3
0420 2.5
0.35 ded
T+33 91.8
.24 3.1
De24 3.1
0. 17 240
/
0.65 Ba.Z
798 100.0

———

S s et <

(million acres)

197¢c/71 Per 1978/79 Per
cent cent

5 .99 7i.1 Ge31 67 .0
087 10.4 0.81 S.6
0.02 03 0.03 0.3
Oe28 3.3 Ce38 4,0
Ced5 5.3 D62 6.6
761 9044 8.15 86,5
0.45 563 Ceb62 6eb
0.21 2.5 0,41 4.3
0., 15 1.8 0a25 2.6
0.81 5.6 1.28 135
8.42 10040 9,43 100.0

vegetables.

2/ mainly coconut and gingellv.

Source: Government of Tamilnadu Irrigation Statistics

(Various Issues)
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IZI Rivers and Car‘d1

19. Tanilnadu is blessed with a number of rivers, cele-
brated in legend and poetry, kut they, unlike the Himalayan
rivers of the Nérth, are rain-fed and relatively small. The
Cauvery, which is the only one that can Pe classed as a major
river in all-India terms, is much smaller in its carrying
capacity than other major rivers even in peninsular India
such as the Mshanadhi, Godavari and the Krishna. Some of
the important rivers which flow through Tamilnadu into the
Bay of Bengal -~ the Cauvery its

(T)

1f, the FPazlar and the
Pennaivar — rise in Karnataka while some others which signi-
ficantly benefit Tamilnadu - the Periyar and the rivers in
the Pararbikulam complex — are west—-flowing rivers which have
been diverted. As far as its river - water irrigation is
concerned, Tamilnadu is thus in good measure a lower riparian
as well as an importer of water.

Dal leev Basins

—— —— o can

Princi

D

20. The river systems of Tamilnadu carn be conveniently
described in terms of three broad groupings viz., those to
the north of the Cauvery basin, the Cauvery and its tribu-
taries, and thcse to the south of therm-l

(1) The Araniar and the Kortalivar arc the northern-
most rivers. They irrigate mainly Chengealpattu, largely
through taniis. The Araniar flows from Ahdhra Pradesh. The
{crtaliyar is also used for water supply to Madras City
through the Poondi reservoir which diverts itz waters into
the Sholavaram and Red Hills tanks, The €ooum and the Advar
are minor rivers in this tract.

The Palar is the first of the relatively bigger. rivers
in northern Tamilnadu. It rises in the Kolar district of
Karnataka and enters Tamilnadu in the North aArcot district,
Canals which branch off from the Pslar anicut feed a number

of tanks apart from providing direct irrigation. The Poini
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l. Aranivaru 18. Manimuthar

2. Kortalaivar 19. Kottakaraiaru

3. Cooum 20, Vailgai

4. Adayar 21. Uttarkosamangaiaru
5. Palar 22, Gundar

6. Ongur. R, 23. Vemnbaru

7. Varaha Nadhi 24, Vaiprparu

3. Malattaru ' 25. Kallaru

9. Pennaiaru 26, Xorampallamnaru
10. Gadilam 27, ’l‘amba:aparahi
11. vVellar » 28. Karamanaiaru
12. Cauvery 29, DNambiyaru
13. Agniaru 30. Hanuma adhi
14. " aAnbulivaru 31. Palavaru
15. Vellar 32.  valliar
16. Koluvanaru 33, Kodaivar

17. Pambar
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and the Cheyyar are tributaries of the Palar which have
also been harnessed through anicuts built across them.

The Pennaivar which is the next important river also rises

in Karnataka. Entering Tanilnadu through Sglem, it is
dammed at Krishnagiri in Dharmapuri district, continues via
North Arcot where it is dammed at Sathanur, then enters
South Arcot where again it is tapped at the Tirukoilur
anicut and finally joins the Bay of Bengal after flowing

in Pondicherry.

Salem and flows mainly in South aArcot district. The Vellar’
is utilised through a system of anicuts at Tholudur, Pelan-

dural., and Sethiatope., The Manimuktanadhi, Gomukhi and

Kallar are its tributaries.

(II) The Cauvery Pasin extending over an area of about
88,000 square kilometres is shared between Tamilnadu (49,000
sqe km) Karnataka (26,000 sg.km) and Kerala (3000 sg.km) .

The Cauvery rises in the Western Ghats in the Coorg district
£

of Karnataka and, a running in Karnatzska for 320 kilo-
metres where it is joinaed by several tributaries, enters
Tamilnadu cleose to the Hogenagkal falls in Dharmépuri district.
Tt then flows towards the Mettur reservoir in Salem, where it
is dammed, and then on in a south-easterly direction through
Coimbatore and Periyar districts where it is joined by the

Bhavani, Hoyyil and Anaravathl rivers. It then enters the

TiruchirapPalli district where it splits into two branches
with the northern branch being called the Coleroon (Keollidam)
The Upper Anicut has been constructed at this point, Some 16
kmeg further down, the Cauvery and the Coleroon almost join
again to form the island of Srirangam. Below the iszland is the
location of the Grand anicut which is the head of the irrigation
system in the Thanjavur delta. At this point, the Colercon
anches off northward, while the Cauvery or the southern

br
branch splits into two, the other branch being called the
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vennar. These rivers in their further course divide and
sub-divide; from them numerous main and subsidiary channels
irrigate the delta. The branch which retains the name of
Cauvery finally joins the sea as an insignificant stream at
Kaveripatnam (or Poompuhar), slightly north of Tranquebar.

hltogether, the Cauvery runs in Tamilnadu for 416 kilometres.

The waters of the Cauvery and of its tributaries and
branches have been intensively utilised over a long period
through a number of dems, anicuts and regulators. The
biggest reservoir is at Mettur which, besides stabilising
irrigation in the delta, has enabled the extensicn of
irrigation unde; a new canal-the Grand anicut canal-to the
“gouth-western taluks of Thaniavur district which were previ-
ously dry. Belov the Mettur dam, the Mettur canals irrigate
parts of Salem and Coimbatore distiicts. The Bhavani and
amaravathi have been dammed to benefit sreas in the Coimbatore
and Periyar districts. The Kattalai high level canal and the
Pullambadi canal consist of bed regulators on the main river
from which canal systems irrigate lands in Tiruchirapallil
district. The Ubpex Auicut(ngw a barrage), while having no
direct irrigation under it, safeguards the Thanjavur delta
system by diverting the low supplies in the rivsr to the
southern branch. It also functions as a flood-moderator.

The Grand Anicut enablez flood waters to be let into the
Coleroon and regulgtes supplizs between the Cauvery and the
vVennar. The last of the system of regulators is the Lower
Anicut built on the Coleroon towards it tail-end. It benefits
areas in the 8irkali taluk of Thanjavur district and in the
chidanbaran and Kattumannar Xoil taluks of South Arcot in which
it feeds the large Veeranam tank. Thus the waters of the
cauvvery basin have been harnessed to irrigate areas in a
number of di

UJ

tricts - Salem, Coimbatore, Perivar, Tiruchirapalli,
socuth arcot.

(]

Than javur and
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(III) The Po:ivsr ie - vert Flowing river which has
been dammed at an altitude of 3000 feet and diverted to
the east through a tunnel 5700 feet long. Its waters are
let into the Surulivar, a tributary of the Valgai. The
Vaigal rises in the western slopes of the Varushanad hills
in Madurai district and has been dammed day nstregm of its
confluence with the Suruliyvar. At the Peranai regulator,

the waters of the Pari ~Vaigal are picked up by canals

which irrigate lands, directly and through tanks,. in Madurai
llstrict and supply tanks further down in Ramanatharuran.
Two other regulators across the Valgai (at Virahanur and
Farthibanur) feed several tanks in Madurai district. The

Sundar and the

par (of wihiich the Arjuna is a tributary)

are minor rivers which lie to the south of the Vaigal basin.

ni rises in the eastern clopes of the

Western Ghats_ in Tirunelveli district and has several

tributaries such as the Chittar, Manimuthar, Gatana, Karup-

panadhi and Remenadhi. Some of the oldest anicuts in Tanil-

Iy

nadu have been built scross this river by the Chola and

b
Pandya kings.-

Sl the Tanraparni is through

(”u

canals as well as via tanks. Important constructions are
the Papanasan, Manimuthar and G atana dams and the Magrudur

and Sti Vaikuntam anicuts.

The scuthern-most basin in Tamilnadu is that of the
Kodayar which has been dgmmed at Fechiparai and at Parun-

chani to irrigate areas in Kanvakumari district,

21 We should alsc note that g major source of irrigation
in Tgmilnadu is provided by the Parambikulas ~hliyar Droject
(PaP) . n this project, seven rivers, most of whom are west
flowing, viz., Nirar, Sholavar, F ararbikulam, Tunskadavu,
Peruvaripallam, Alivar and Palar are harress d through a system
of dame, tunnels and canals to irrigate areas in the Coimbatore
district. The PAP is a major illustration of inter-state
cooperation and, along with Periyar, of the import of wa ateyr
into Tamilnadu.
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22. Table 8 shows the relative contributions to the
gross irrigated area in Tanilnadu under each of the major
basins and their sub-basins. The Cauvery basin (including
the Bhavani, Amaravathi and Noyyil sub=pbasins) accounts
for the lion's share of nearly 64 per cent of river-based
irrigation. PFPeriyvar - Vaigai and FaP come next with con-
tributions of ¢ to 10 per cent sach. The total share of
the smaller basins of the Palar, Pennaiyar, Vellar, Tawmraparni,
Kodayar and of the wminor rivers adds up to the balance of
about 18 per cent.

Table & : Gross irrigated area under Major basins including

- ——— ey e e i Tgme e B et e e

their sub-basins

- -_ e e e e g

(000 acres)

srea  Per cent

1. Palarx 13C 4,6
2. Pennaivyar 84 3.0
3. Vellar 11€ 4,1
4, Cauvery 1788 63.7
5. Perivar-vaigai 274 9.7
6. Tamraparni ' 72 2.5
7. Kodavar S6 3.4
8. Parambikulam-Alivar 25¢ 9.0

10 10C.0

Scurce: Government of Tamilnadu (PWD)
Irrigation in Tamilnadu 1979




Historical developnent

g T

of riyver irrigation
23. A3 the agbove desgcription will indicate, river
water resources.hasve cone to be very intensively utilised
in Tamilnadu over a long period of time, particularly
under the Cauvery and ths Tamraparni. In the old Madras
Presidency, the British encountered a situation in which
surface irrigaticon had been developed to a good extent
through storage and other constructions (anicuts, weirs,
tanks) but had been zllowed to fall into disrerair. They
found that the restoration and improvement to existing
irrigation works, particularly in Thanjavur, could vield
cquicdk and good returns : capltal investments on the pre-
existing works could be saved and supplementary investments,
such as an anicuts and canals, cculd be made at low cost to
enable esarly utilisation.é/ The policy paid off and tradi-
tionallv, there were high returns to irrigation in the
Madras Presidency ac conpared to many cother parts of India.
By 1882-23, for instance, surplus revenue from the Cauvery
delta system had gnounted to more Tthan 11 times the total
outlay on its development.ﬁ/ The Upper nicut constructed
in 1839 ovar ti:e Cauvery was the first major project in the
British period. Major (later Sir Arthur) €otton was the
brilliant and dynamic engineer responsible for it as also
for the Lower anicut built around the same periode. The
next rhase of growth occurred in the closing decade ©of the
12th c=sntury. The Periyvar dam dates to 1897. Several
important works such as the Tirukoilur (1895), Sethiatope
(1895) and Palar (1896) anicuts also belong to this period.
The last major project in the pre~Independence period was
_the Mettur dam in 1934 which, although concaivad of in
principle nearly a century earlier, had to avait the con-
clusion of the agreement in 1924 between Madras and Mysore

on the utllisation of Cauvery waters.
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24, Table 9 gives the growth profile of river-based

irrigation in Tamilnadu.
taken Place in the pre-Independence period.
Projects - the old delts,

account for over 60 per cant:

About 77.5 per cent of it has
Cauverv basin

the G canal and the Lower Anicut

the other important projects

of the pre-Independence period being the Palar Anicut,

Periyar and Kodavar.

3

Since Independence,

the

of canal drrigation has been concentrated, in

less confined, to the first o Flan periods

Parambikulem-alivar projects.

Sathanur Stage I,

10 details the projects initiated in each of the Plan

Veaigal dam,

The nmaravathi,

HMettur Canals,

5/
upto the Fifth Plan (1974-79) .2

Table 9

-,

(1951-61) .,
two most Important have been the Lower Bhavani

Kattaslai
Pullambadi canals projects also belong tec the 1950s,

development
fact more or
The
and the
Krishnagiri,
and
Table

periods

(Estimated ayacut in

000 gross acres)

ayacut Per cent
1. Pre-Plan {upto 1951) 2,720 77.6
2. First Plan (1951-56) 353 10.1
3. Second Plan (1956-61) 302 8.6
4. Third Plan (1961-66) 45 1.3
5. Annual Plans (1267--69) 16 0.5
6. Fourth Plan (1369-74) 22 0.6
7. Fifth Plan (1974-79) 49 1.3
3,507 10040

Source: Government of Tamilnadu (PWD)

Irrigation in

Tamilnagdu 1979




First Plan (1951-56)

1. Lower Bhavani

2. Perunchani

3. Mettur Canals

4. Araniar
5. Manimuthar
6. amaravathi

7. Sathanur Stage I

9. Krishnagiri

Sccond Plan (1956-61)

10. Vidur

11l. New Xattalai High

Level Canal
12. Pullambadi Canal
13. Neyyar Stage II

14. Parambikulmn—Aliyar

Third Plan (1961-66)

15. Comukhi

16. Palar anicut Improve-
nants

Avacut (000 gross acres)

N -
Wews

2046

3.3

Stabilisation

Districts
benefited

e e wm ww em e

Colmbatore &
Tiruchirarslli

Kanyakumari

Coimbatore &
Salem

Chengalpattu
Tirunelveli
Coimbatore

N.Arcot &
S.Arcot

Madural &
Ramanathapuram

Dharmapuri

S.Arcot

Tiruchirapalli’
& Thanjavur

Tiruchirapalli
Kanyakumari

Coimbatore

Se.ALCOT

Ne.Arcot &
Chengalpattu
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Sathanur Stage IXI

Chittar-Patanankal

Annual Plans {1965-69)

19.

29.

30.

Tifth Plan

Manimuktanadhi
Gatana
Ramgnadhi

Modernising Vailgai
channels

Ponnaiar
Nandan Channel
Pilavukkal
Chinnagr
Thandarai
Karuppanadhi

Parasppalar
Palar-Porandalar

(1974-1979)

31.

N

w
[ ]

[8%]

(€3]
.

2 -

35.
36.

37.

Periyar modernisa-
tion

Varattuvallam

Sathanur Left Bank
Canal

Gunderipallam
Vattamalaikarai
Vardhamanadhi
Kodaganar

e .

ayacut (000 gross acres)

32.00

18,00

16.40

New

26

5,00

3.00

230

3.00

Stabilisation

L I R S ]

15.00

0.25
712
1450

95,90

Ce27

4

- ®

97

7.89

1.32
10.00

28,00

0.60

3.560

44,70
0.80

Bource: Government of Tamilnadu (PWD)
Irrigation in Tamilnadu 1979

- e e -

Districts
benefited

-— = e e e

S. Arcot

Kanyakumari
& Tirunelveli

S.Arcot
Tirunelveli
Tirunelveli

Madurali and
Ramanathapuram

Tiruchirapalli
NeArcot

Ramanathapuram

" Dharmapuri

N.Arcot
Tirunelveli

Madurai

Madurai

Madurai &
Ramanathapuram

Coimbatore

N.Arcct &
SeArcot

" Colmbatore

Cclmbatore
Madurai

Madurai & -
Tirunelveli

- e wm e e o e
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25. To sum ﬁp; Tamilnad has had an early start and
an, intensive development of its river water resources.
out of a total estimated potential of 810 TMC (thousand
million cubic feet) from all rivers benefitting Tamilnadu,

including the Periyvar snd Paranbikxulam systems, about

74

This development has tgken place over a long sPan covering

765 THMC or 94.4 per cent is the estimated utilisation.-=

the pre-British, Eritish and early post-Independence
periods. By the same token, since the Third Plan, the
potential for further development has tapered ofk
Bfficiency of Irrigation

26. We have so far considered “"utilisation" basically
in terms of the proportion of river waters that is used for
irrigation without being allowed to run into the sea. &
high ratio in this regard is one but only a Preliminary
index of efficiency. The further and more important issva,
especially in the Tanilnadu situation where so much of
river resources are already being used, is whether the use
of water is‘efficiént and cconomic. The engineering measure of
efficiency generally adopted is the 'duty' or the number of
acres of a standard crop irrigated per unit of water in terms
of M.C.ft (million cubic feet) or cusec {(cubic foot per -
second over a period of supply, usually 140 dayS).l Accor -
ingly, higher the duty the greater is the efficiency of
irrigation. The efficiency of river irrigation in Tamilnacdu
as a whole is low, the aggregate average duty for canal

ation at channcl heads being of the order of 4 to 5

=
~
s
=2
g

acres per M.C.ft. taking paddy as the standard crcpe. In some
of the 0ld channels, duties are as low as 1.5 to 2.5 acres.
The relative efficiencies of the principal systems are given
in Table 11. The meain conttibutory causes for low duties

are seepage in unlined canals, wastage in channel heads which
lack proper regulatory structures, and the over-use of water

ja]
that takes place in field irrigation.=
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Table 1l: Duties in major canal irrigation systems

Acres per M,Cl.ft.

l. Cauvery delta 5.0
2, GA canal 5.3
3« Lower Bhavani 5.6

4, Krishneagiri Reservoir 5.6

5. 3athanur >5.7

6. Periyar-vVaigail 8.2

7. Old Tamraparni 4.0
Channels

8. Kodayar 6.5

27. The conditions of field irrigation in the Cauvery
delta should be partiéulatly nnted in view of its large

weight in overall river irrigation. The following is an
9

excellent descrivtion of its original rationale.—

"Tt is significant that with a river which has mainly

a south—west monsoon supply in which the high flow is
confined to less than twe months in the year and with-—-
cut a reservoir (till one was built in 1933) more than
30 per cent of the wazters have been utilised. This
feat has Decn achicved by a successful system under
which drrigation and drainage are combined. The o0ld
channels in the delta had no head sluices - they were
of the inundation type The channels have been so
designed as to Ttake in very much more water than is
necessary for the land irrigated under any one of them.
The result is that when there is plenty o0f water in the
river these channels take in these waters and distribute
them among the various fields under them. Thus instead
of the river water being allowed to gc to the sea they
are distributed amongst millionsg of fields in the delta.
In the fields themselves, zn ingenious system has been
deviscd under which the drainege channel of the upper
village is the irrigation scurce for the lower village.
The result is that the waters conserved in the upper
village are gradually passed on to the villages lover
downe In times of flood, these channels, whlch take



water from the river, distribute the risk cf flood
over the entire delta instesad of allowing the waters
to be concentrated in any Particular spot, and when
the river level goes down these very channels drain
the waters gradually back intc the river.... The
delta thug utilises the watcrs of the south-west
monsoon vrought down by the river in such a way that
not only very little of it is wasted into the sea but
also its use is spread over as long a period as
possible..,.. The old system of irrigation in Tanjore
may be described in one sentence by saying that under
this system every f£ield acts as a reservoir and an
insurance against floods".

28. The Cauvery delta system described above might
have been an optimal one in the original circumstances in
which it evclved. 'These clrcumstances related to a situation
where, on account of poor utilisation in Karnataka, flows to
Tamilnadu were larger; prior to Mettur, they were also flood-
prone and unregulated. In the current context, however, we
can not afford the considerable waste in scepage and perco-
lation entailed by the system of natural convevance and
field~to~field irrigation. Moreover, in the Cauvery system
the tail-end taluks in Zast Thanjavur suffer on many counts.
They‘receivexvater late; in lean scasons, supply is terminated
too scorn; and water f£rom the upper reaches carried in the
irrigation~-cum-drainage channels compounds the drainage
problem lower down, especially at times of the heavy coastal

rains.

29. It will clearly not be fcasible to entirely replace
the ©ld delts system with canale in which supplies could be
strictly regulated according to¢ regquirements. The system
could however be "modernised" through measurss such as
improvemaents to the headyorks, desilting of the rivers and
channels, construction of regulators znd sluices, lining
of selected reaches, and provision of pipe~sluices 2t open
ocff=takes. Some investments have taken place in the last
decade on these lineg but, for reasons which will be explained
later a comprehensive modernisation of the Cauvery delta system

may have to avalt the settlement of the 'Cauvery dispute!
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30. While historical okazolescence may explain the low
duties in the old Cauvery delta, other factors account for
‘relative inefficiencies in newer systems such as the Lover
Bhavani (LBP) and Paranbikulam-Aliyar (PaP). In the LBP,
the canals are not lined. There 1s considefable loss through

secpage and unauthcrised paddy cultivation from wells which

ad
draw water from seepage. 1In the PAP, where the canals are

}.x
I_l.
o]
0]
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-
S
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crops are extensively cultivatzd in the upper
reaches in violation of the cropoing pattern originally
envisaged. The result is that a much smaller area than the
authoricsed ayacut is actually benefited while the supply is
spread over a long reach of the channgl system incurring
heavy losses in conveyance. “he Periyar-Vaigai system is
relatively efficient. t is extensively backed up by tanks
which provide supplementary storage. Water is also regulated
in this system to single and double crop lands whidh are
clearly demarcated.
Wakter Management

31. In the ¢ld Cauvery delta rarticularly, and in
other systems as well, there is much scops for economy in
water management zt the field level., Essentially, this will
require provision of channels for direct supply (inletg) and
drainage (outlets) to contiguous blocks in replacement of
wasteful field-to-field irrigaticon through inundation. Within
blocks, field channels have to be rationzlly aligned. The
many advantages that can ke gained through water management
on these lines have been illustrated in an experimental project
in an area of about 400 acres in Siddhamalli in Thanjavur
district. In this scheme, narrowv anc straight bunds have been
formed to enclose rectangular plots redlacing irregular, zig-
zagging field boundaries; instead of field-to-field irrigation,
water now reaches each f£field through channels on the boundary
of each plot; and embankments have been raised along existing

channels and drains to prevent inundation. There have been



31

tangible benefits in terms of hicher output, a higher
intensity of cropping, and an increase in the cropped
area on agccount of the straightening of the bunds and

the reduction in their width.,.

32, There is clearly wuch need and scope for improv-
ing efficiency and economy through modernisation and better
water management. However, the large investments needed

for modernisation will have to be justified on the basis

t
of benefits commensurate with cOSts.;g Yot all moderni-
sation projects that are technically promising may be
economically viable. Modernisation will also have to be
apvroached on a cystemic basis taking into account the
hydrological features of the basin or sub-basin as a whole.
Prevention of seepage by canal lining, for instance,bmight
reduce groundwater recharge with net saving of water turning
out to Pe much less than prima facie gross savings. Simi-
larly, improvements to the uprier reaches in the delta might
compound the drainage prcdblems in the lower reaches., 1In

the case of field~level water mansgement, as in the Siddhamalli
pilot project, a major constraint will be the fragmentation
of land under several individual owners whose consent and
cooperation will be necessary for the rationalisation of
field distributaries and bunds. Thus, for modernisation or
water managsment,socio-economic issues - whather it is coope-
rative 1and use in the cld delta or the enforcement of
prescribed cropping patterns as in the LBF and PAP - will
have to be tackled in addition to good engineering and

sound economic evaluation.

West flowing rivers

— e

33, In view of its limited internal potential, possi-
bilities for the sharing of waters with neighbouring States
is a mattdr of great interest te Tanilnadu. Surplus waters

from rivers that flow into Kerala can bkenefit arid areas in
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Coimbatofé; Madufai, Ramanathapuram and Tirunelveli. The
Irrigation Commission of 1972 agreed that there was such
scope and made the following observation in its report:l
"There are 41 west-—-floving rivers in Kerala with a total
annual vield of 72,520 wmillion cubic metres (mecu.m.). AS
estimated by the Government of Kerala, a surblus of 40,490
Me Cleile OFf water will flov to the sea after meeting the
irrigstion, porer and navigational requirements of Kerala
State. A vart of this surplus can, in our copinion, ke

ugefully diverted to bring relief tc the sScarcity areas of
Tamilnadu where there is no other source of irrigation."il/
The Commission also added that the utilisable surplus will
be only a part of the estimated tctal surplus bscause the
diversion of waters will have tc be from the upper reaches;
the costs of construction of tunnels =zt lower altitudes will
be prohibitive apart from the technical difficulties that
might be involved. This consideration will also imply that
the higher hydro-electric potential svailaple on the western
sgide of the ghats might get reduced because of the diversion
of waters to the east where the drops are less. Any proposed
scheme for diversion will have to provide for the existing as
well as potential irrigation in the lover reaches on the
western side. The costs will have to justify the benefits.
Thus, apart from political aspects which will finally decide
inter~State coqperation; the techno—economic viability of
any further diversion of west-flowing rivers into Tamilnadu
will need to be established on the basis of cdreful studies,
an exercise which itself demands the cooperaition of the
naighbour.
The cauvery dispute

34. The major inter-8tate river issue that currently
affzcts Tamilnadu concerns the sharing of Cauvery waters. -

The utilisation of waters in the Cauvery basin was the
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subject of agreements in 1892 and in 1924 between the
erstwhile Government of the Madras Presidency and the
former princely State of Mysore. The latter agreement,
which was negotiated in the context of the construction
of the Krishnasagar dam in Mysore, was made subject to
review after 50 yvears (i.z. in 1974) in regard to certain
clauses., Meamwhile, Karnataka has proceededxvith schemes
which utilise waters fron important tributaries of the
Cauvery such as the Kabbani and the Hemavathi in the face
of objections from Tanilnadu. On a legal plane, the
rresent status of the 1924 agreement is a major issue:; the
more fundamental one keing the established rights of the
lower riparian State (viz., Tamilnadu) vis—a-vis the
rights of the upper riparian (viz., Karnataka) in the
Present and prospective use of the single river £lowing
through both. %Yo a limited extent, Kerala and Pcndicherry
are also interested parties.

35. The two essential igsues of interest to Tamilnadu
are : (a) an assurance fram Karnataka on the quantum of
inflows that would be made available at Mettur in Y“normal' .
‘years and (b) the rules of regulation that could be enforced
arid monitored at Krishnarajasagar in years of "adverse'®
supPly so that there can be an equitable sharing of hardship.
Karnataka, in its concern to use as much of Cauvery waters
as pbssible in its own territory, has been insisting that
Tamilnadu should seek first to maximise her internal avail-
ability by eiffecting economies in the present use of Cauvery
£flavs and through further groundwater exploitation in the
basin. I¥n this way, the modernisation of the Cauvery delta
system has becone linked to the 'dispute' regarding the
sharing and utilisation of Cauvery waters. Karnataka has
also cbjected to any comprshensgive investments on moderni-
sation without a Prior understanding as to whether the
economies to be thereby effected will benefit Tamilnadu alone

or could be adjusted wholly or partly against a lesser supply
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at Mettur, transferring some benefits to Karnataka as well.
Despite several rounds of discussions which have been held
since 1974 no agreement is in sight as yet. The early
settlement of the dispute, on a mutually satisfactory basis,
is very much in the interests of Tanilnadu from the point
of view Of securing predictable supplies from year tc year
as well as the long-term gains that can be expected from
the modernisation and fuller exploitation of the Cauvery
basin.

w kK kK

1/ For more details, see Chapters IX, X and XI of the
Report of the Irrigation Commission 1972 Vol.ILI
{(part 2) /717. Also Government of Tamilnadu
(PWD-Irrigation) /157.

2/  S.Y.Krishnaswamy /197 and Ludden /227.
3/ Whitcombe /327.
4/ Government of Madras Zi§7

g/ Por histories of the major projects see C.G.Barber
/67 Government of Madras /147, S.Y. KrlshnasNany /207
and A.T.Mackenzie /43/

6/ Ram Chander /267.

7/ One acre per M.C.ft. is equivalent to 12.1 acres Per
cusec on a base cf 140 davys. .

8/ For a discussion of duties see State Planning Commnis-—

sicn /277.
9/ S.Y¥.Krishnaswany /3187.

10/ The Periyvar-Vaigal system is currently being modernised
— through lining of canals and other improvements with
World Bank assistance. 4t an estimated cost of Rse 104
crores, it is expPected to extend irrigation to 17,250
hectares. It is doubtful if the benefits will be
commensurate with the high investment cost of about

R5e 24,000 per acre.

11/ Report of the Irrigation Commission 1272 Vol.II /107
page 376.



35

IV Tzok Irrigation

36. We may now turn to the characteristics of tank
irrigation in Tenilnadu which is included under, and foms
much the most important component of, the general descrip-
tion of ‘minor irrigation'qé/ Tamilnadu is one of the
States in India in which this mode of irrigation is promi-
nent. The State accounts for about 17 per cent of =all
tanks in the country coming neyt only to andhra Pradesh
with 27 per cent. Tanks have had a very long histcrvy in
Tamilnadu, having been constructed over the ages by kings,
regional chieftains and local benefactors. They are men-
tioned in Sangam literature (200 BC-1C0 AD) and were exten-
sively developed in the southern districts by the Pandya
and Chola kings between the 8th and 14+h centuries A.D.
The large Kaveripakkam tank in North Arcot distriét dates
back to the 5th century,g/ Soms: tanlkis may be natural depre-
ssions but most arc believed to have been formed or improved
by human means reflecting a high degres of s5kill in using
river and rain water taking advantage of natural gradients
and heavy coastal rainfall which would have otherwise gone

waste.

Some general characteristics

37. There are no exact cstimates of the number of tanks
in British times in Tamilnadu. a survey in 1882-33 gave
a total figure of 32,000 in the old Madras Presidency
excluding private tanks and tanks in Zamindari ateau.é/
In 1950~51, the number reported was akbout 27,000 in Tamilnadu
excluding tanks in the Kanyakumari district and in the
€ X=Zzamin areas.é/ In 1978-79, the total number has been
Taken to be of the order of 38,000 with a total ayacut of
2.2 million acres or 30 per cent of the net irrigated area.

There is considerable inter-district variation in the number
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of tanks, their sizes in terms of the area irrigated and
their relative contribution to the total irrigated area
as Table-12 will shaw. Of the 38,297 tanks in Tamilnadu,
30,895 or over 80 per cent have an ayacut of less than 100
acres. On an average, a tank in Tamilnadu irrigates about
54 acres. However, about 30 per cont of total area under
tarnk irrigation is accountad for by 564 tanks (or 1.5 per
cent of the total numbcer) each with an ayacut of 500 acres
or more.é/ Seven districts viz., Ramanathapuram, Chengalpattu,
South Arcot, Pudukottai, North Arcot, Tirunslveli and Madurai
account for more than 90 per cent of (net) area under tank
irrigation and for about 80 per cent of the total number of
tanks In the State. Tank irrigation is the predominant or
a very important mode of irrigation in Ramanathapuram (80.5
per cent of total net irrigation), Pudukottai (78.6 per cent)
Chengalpattu (60,3 per cent), Kanyalumari (54,2 per cent) and
Tirunelveli (46.5 per cent).
Typelogy of tap
38. Tanks are thus not homogensous in size nor are they
evenly spread. They differ also in terms of their sources
and reliability of irrigation. The first distinction is
between tanks which rcceive water from rivers or streams in
acddition to the yvield of their own catchment znd those which
deprend entirely on rainfsll and run-off in their catchments.
The formmer are knovn.as "system" tanks and the latter as
"non-system” tanks. Both these types can again be divided
into (a) tanks which form part of a chain in which the surplus
of an ubper tenk feeds tanks that are lower darn or (b) isolated
tanks which stand on their own. Tanks have been classified as
falling into five categories at the time of revenue settlement
having regard to the Period for which thev can be depended
upon for supply: I class (for the entire vear) II class (8 to
12 months) III (5 to 8 months) IV (3 to 5 months) and V (less
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Table 12 : Tanks in Tamilnadu

e . s o

District With wWith Total Propor- Average
ayacut ayacut tanks tion of area

of 100 of more (Nos) net irri- irriga-

acres than gated area ted per
or less 100 acres from tan%; tank

(Nos) (r1os) per cents (acres)
l. Chengalpattu 1362 2291 36523 60.3 105.7
Z2e SeArcot 1176 1501 ; 2677 28.6 93,1
3. N, arcot 927 2262 3189 3Z.3 64.0
4., Salem 158 G64 822 6.6 25,2
5. Dharmapurl 109 2002 2111 21.4 19,3
6, Coimbstore/ 59 . 60 119 1.6 102.3

Perivyar

7+ Tiruchiradalli 172 2210 2382 15.3 32.9
8. Pudulkkottal 2968 4297 5265 T8.€ 39.0
9, Thanjavur 130 299 42S 0.8 22.0
10. Madural 4272 46C0 5022 24,5 29,1
11. Ramanathapuram 1411 5785 7196 80.5 6742
12. Tirunelvell 466 2329 2795 1645 73.1
13. Wilgiris i 3 4 — —
14. Xanyakumari 41 2592 2633 54,2 147,.7
Tamilnadu 7402 30895 38297 29.3 54.3

i/ In 1978-79

Source: Govermment of Tamilnadu Irrigation Statistics
1978~79.
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than 3 months). There are very few tanks in Class T.
Unfortunately, data on the nunber of tanks or the area

irrigated by thew in each ¢f these categories has not
been compiled. Broadly, system tanks are clustered in
Chengalpattu, Morth Arcot and South aArcot (under the
Kortaliyar, Palar and Pennraiyar basins), in Madurai (in
the Periyar-vVaigai systom) and in Tirunelveli (in the
Tamraparni basin). Thev are alsc the ones with more
dependable supply falling in the first three classes. The
nume pous tanks in Hamanathapuram and Pudukottai are, by

and large, rain-fed and less dependable,

British policy

39. Although the importance of tank irrigation in
Tamilnadu was recognised in the early British period,
no concerted steps were taken for their rehabilitation
Oor improvement until the late 19th century. Tanks were
too numerous and scattered; many were in the zamin areas;
they were not "spectacular like the reservoir or anicut
systems"; and of not much significance in terms of revenue,
immediate or prospective. The great famine of 1876-77

hovever brought the recoonition that tanks, which were

often located in the =zrid tracts, were "pockets of insurance®
to crops which would othersise be completely at the mercy of
“"capricious rainfall" and deserved to be taken more seriously.
In view of this “protective functicon' of tanks, and on the
recommendation of the'FamiLe Conmission (1978-~80), <the

government introduced the Tank Restoration Scheme (TRS) in
1883. This scheme, which was strongly endorsed by the First
Irrigation Conmission (1203), involved the inv vestigation of
each tank by a T3S party and the preparation Oof a memoir
covering details such as standard levels, flood discharges,
storage capacity, sluice specifications and rosition, énd

the commandable ayacut. Based on the memoirs, detailed
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estimates for repair were Prepared for each‘tank. This
was to be followed up by the "execution stage" in which
the repairs were carried out and the tank "brought up to
standards®, Once repraired, the tank was handed over to
mgintenance to the Public Works Department (system tanks
and those with an>ayacut of 200 acres or more) or to the
Revenue Department (all other tanks).é
Post-independence

40. The government irherited a very uvnsatisfactory
Position in regard to tank irrigation at the time of
Independence. The ThS divisions did not function conti-
nuously having been subjected to reductions and retrench-
ment froon time to time. TRS memoirs were not available
at all for tanks in the ex~zamin areas and for about 10
per cent of tanks in the ryotwari areas. In a large number
of cases, TRS estimates had ncc been executed and, mearwhile,
the memolr details had become obsolete due to a variety of
factors such as changes in rainfall conditions, encroachments,
siltatioﬁ, and damages to bunds and sluices.z/ Tanks taken
over from the ex-zamin arcas, a large number in eastern
Ramanathapuram, were in a rarticularly neglected condition.
Where repairs had keen carried out, maintenance had not been

adequate. Customary maintenance obligations, or kudimazramath,

had broken dovn. It was not considered feaslble, or desirable,
to enfoxce them through punitive action, Although attempts
were made in that direction, government did not succeed in
evolving a systematic cor adecuate set of arrangements for the
maintenance of tanks.g/ To set right this gtate of affasirs,

a number of schemes were taken up in the vyears following
Independence for updating of TRS memoirs, f£Or carrying out
special repalrs to tanks (AMIP or Accclerated Minor Irrigation
Programme) , for rehabilitating the ex-zamin tanks( DCS or
Desilting—cum—Reclanation) and for the const:uction of new
tanks in suitsble locations (SMIP or Special Minor Irrigation
Programme) .



Pregsent vosition

41l. No detalled evaluation on a conprehensive basis
has been made of the present condition of the tank system
in Tamilnadu. However, there is evidence from official
data and from non-official studies to indicate that the
system as a whole has deteriorated. 1In 1960-80, there
has been a secular decline in the gross and net areas
under tank irrigation. There is also evidence that the

contribution of tank=irrigated arcas to in ased paddy

cre

output in this period has been negligible.g/
42. A number of studies have brought out the factors

which have been responsible for the desterioration of tanks.lg

These can be summarised as follows. Extensive cultivation

has taken place, mainly in the catchment and foreshore areas,

but not excluding in many cases the tank bed and ths surplus

and supply channels. Legally, cultivation of this kind in an

"oncroachment but rermissive policiés have allowed them to

continue; and, in some areas they have also been regularised,

Such cultivation, along with the lack of timely or regular

maintenance, has resulted in siltation on a large scale.

siltation in feeder channels reduces inflow; on the tank-bed

it affects storage capacity; in .the surplus channel, it may

lead to the weazkening of bunds; and in front of the sluice,

it chckes up the outflow. In the late 1950s, it was estimated

that due to siltation, the State had lost about 25 per cent

of the capacity under tanl irrigation and the fear was expPressed

that "in course of time the deposit of silt would zssume such

a high proportion that the tanks would lose their capaéity to

an extent of 50 to 60 per cent",ié/ The sacond set of prcoblems

are the consecuences of poor maintenance. Bunds are often weak

and liable to breach at hegvy rains, so frequently a feature

during the north-east monsocon in the coastal, tank-intensive

areas. Wrongly-placed, cutmoded and leaky sluices are another

type of problem resulting in - inadequate supply or waste,
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Similarly, the excavation of earth around the sgluice
leads to dead storage Thirdly, many of the tanks are
shallow basins with a large areca of water spread relative

12/

to the ayacut, estimated in the ratio of 1:1.3.~" Evapo-

ration losses are consequently significant. The fourth
set of problems are administrative. Financial allocations

have been inadequate tc enable systamatic maintenance.
Responsibility for maintenance is now divided Petween the
PWD (for system tanks and tanks with an avacut of 100 acres
Or more) and Panchayat Uniocns (in the case of snaller tanks)
Finance and technical staff available to the latter are’
Particularly inadeqguate with the result that the smaller
taniks have been relatively neglected. The rrogress in
revising the TRS memoirs has been slow and the gap, noticed
in the pro~Independence Periocd, between memoir preparation

; : : 13
and exccution continues to be yawning ==

43. It should be possibls to overcome the financial
and administrative wroblems given sufficient will and
fesources. 3Some of the technical problems such as the
control of evaporation and the removal and deposit of
silt, accumulated over decades, will be difficult but may

not be impossible of solution. t is thc socic—sconomic

-
in

ssues that will be stubborn. These relate mainly to
extensive encroachments cver communal land, fragmentation

Of holdings which constrains the ra ational alignment of

field channels, and lack of insti tutionalised arrangements
for the equitable sharing of water, especially under scarcity
conditions.

44. While thus the improvement of tank irrigation is
riddled with problems, its necessity and value should also
be clear. as already peinted out, tanks arc valuable for
severeal reasons. They have a protective function. They
under-pin river systems and recharge wells. By conserving

water, tarks can support we or even three Crops in years
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of good supply. Tt is important that this historie and
valuable asset should not continue to be naglected, par-—
ticularly in view of the limited further potential for -
1rr¢gat1cn under otheéer scurces in Tamilnadu. Even a
selective modernisaticn of a limitcd nunber of large tanks
could yicld good dividends. But to stop with it would be

to ignore the protecctive function of the large number of
Scattered small tanks which particularly bonefit small and
marginal farmers in arid tracts. A comprehsnsive and
systematic programme for the repair and maintenance of tanks
is therefore nccés;ary. Such a programme will have a large
wage Payments component since it will mainly involve sarth-
\70fk. The wide geographical spread of tanks, and the fact
that mainte nance (including desilting) is a recurring
necessity, can meke a prograname of this kind an ideal avenue
for employment generation in rural arcas linked +o useful

activity.
Kk kikhxk

1/ Most simply defined, tanks ars walls of earth,
called bunds or embankments, built across routes
of drainage, storing water for distribution to
fields through channesles. The 'catchment area' of
a tank is the areca run—-off from which emptics into
the tank. The 'tank bed' area is the one over which
the water in the tank spreads when it is full and
the' fore-shore' is the area which is exposed when
water recedes from its full levzl. The ' ayacut!
is the arca commanded by the tank. -

Minor irrigation works include constructions across
minor streagms and river channels costing less than
fse 25 lakhs.

2/ See S.Y.Krishnaswamy /197,

;/ M.Von Oppen and K.8ubba Rac Part T {?17.
4/ The Statistical Atlas of the Madras State (1950-51),

Governmnent of Madras 1952
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Government of Teaadlinada /267° The largest tanks in
Tamilnadu are Vecranan (Wwifth an avacut of 44,856
acres), Chembarambakkan (13,019 acres) and Rajasine
gamangalan (12,142 acres).

For an account of TRS see B.S.Baliga /57.

For details of thesc problems are S.Y.Krishnaswany
/137, mppendix No.7 containing a note on- minor
irrigation workse.

On problems of maintenance see B.S.Baliga /57 and
Covernment of India /B7.

Madras Institute of Development Studies /257.

S.Y.Krishnasramy /187; Madras Institute of Develop-
ment Studies: Structure and Intervention 1280;
Madras Institute of Development studies /25/:; and
Government of India 4@7. o

Government of India /87.
Ibid.

Hadras Institute of Develrpment Studies /257.
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V. Groundvater

45. Wells, which utilise groundvater, have become the
leading mode of irrigation in Tamilnadu. Aan important
difference betwesn surface (river and tank) irrigation and
wells is that'while the former are public sources in terms
of ownershio, maintenance and development, wells are largely

rivately owned and opsrated, although the underground
acquifers on which they draw are part of the commons.

46, Wells can e of different typPes. Thay can be desp-
core wells extending to several hundred feset, shallow tube
wells, or open wells, The lift mechanism may be operated
with human or animal Power or it may be energiszd by means
of electric or diesesl punpsets. They can b the sole source
of irrigation to a particular Ffield or supplem=nt irrigation
from canals and tanks. In Tauilnadu, wzlle are predominantly
open masonary structur=zs, sole-source, and privately owned.
On an average, they irrigate between 1.25 to 2.50 acres.
This is quite limited compared to wells in the Punjab which
have ayacuts of 10 to 15 acres. Over 50 per cent of wells
in Tamilnadu had bgen electrified by 1978-79 with another 5

rer cznt using diesel punpsets.

gESEEh Profile
47, British policy tovards well-irrigation was liberal.
Noiwater charges were levied on private irrigation and
improved productivity achieved ther=by was not taken into
account in land revenue assessment. Bncouragment was given
by means of taccavi loans and subsidies for the construction
of wells, It was however since Independence that a rapid
axploitation of groundvater has occurrad dirsctly as the
esult of government programmes and promotional policies:

principally rural =zlectrification and a highly subgidised
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agricultural power tariff, medium-~term credit Ffor the digging
of wells and the purchase of pumpsets, and well subsidies to
a limited extent. The exemption from water charges has

continued,

48. Wells at present account for about 38 per cent of
net irrigated arza in Tamilnadu. The growth in ground water
development in ithe last three decades is strilting (szs Table
13) . We have already noted (paragraph (14) that grovundiater
has almost entirely contributed to the growth in irrigated
area in Tamilnadu in the last two decades (1960-80). The
nunber of wells nearly doubled from about 6.3 lakhs at the
beginning of the 19508 to 11,9 lakhs at tha end of the 1960s,
and went up by a further 4.4 lakhs to over 16 lakhs by the
late 1970s. Between 1950 and 1970, net area irrigated by
wells rose from 12.5 to 19.4 lakh acres i.c., bv about 7 lakh
acres; and, in the 1970s alone, there was a further increase of
8.6 1alh acres reaching a totcl of about 28 lakh acres in
1978-79. Electrification of wells has also proceeded at an
impressive Pace. Prior to Independsnce only a meagres number
of 4,300 wells wers connected. The figure rose to about a
lakh at the end of ths 1950s, went up to 6 lakhs by 1971=-72 and
over 9 lakh pumpsets had been electrified by 1980-81, Annuélly,
a rate of energisation of 30,000 to 35,000 pumpsets is being
maintained. Tamilnadu ig the leading State in India in
electrified pumpsets and accounted for over a fifth of all
such pumpsets in the entire country in the late 1970s.

o))

District-wise position

49. Wells are dispersed fairly widely throughout Tamil-
nadu, the Nilgiris and Kanyakumari being exceptions. Thanjavur
has a relatively small total number, although filter-point tube
wells have come up to a large extent in the north-western taluks

of the old delta. BRight districes viz., Coimbatore, Periyar,
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Table 13 Growth in groundvater irrigation

Mo. of wells Net area Mo. electri-
{(in 1alkhs) irrigated fied

{lakh acres)

e e er em e me em wm g

1951/52 6.34 12, 455/ 5, 0002/
2/
1961/62 9,37 14.95 1,00,000=
1970/71 11.586 ‘ 19.38 5,65,000
1978,/79 16.33 C 26.72 8,41,000

e EE g ma e ma e P e en e R g e pa me ma 7 e am e Gr1 es e em mD e e

1/ BExcluding wzlls in Kanyakumari district

:

2/ Estimated

Source: The Statistical Atlas of the Madras State
(1950--51) for 1951/52. Season and Crop
Reports (various issues) for other years.

South Arcot, North Arcot, Madurai, Salem, Chengalpattu and
Tiruchirapalli betwsen then account for 76 per cent of tha
total number of wells and for over 80 per cent of the net
irrigated arza under them. It is also these districte which
have witnessed a rapid growth in ground water development in
the last two decades. In the northern districts - North Arcot,
South Arcot and Chengalpattu - wells supplement tank irrigation
in good measure.
Eufats FrofReaks

50. There is clear indication that the rapid growth in
oundwater utilisation which has been a feature of the last

T
three decades can not be sustained in the future, According
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to an assesswment made in the mid-1970s, groundwateyr is

already being over—e:ploited with the draval in many parts

Of the State being continually more than recharge. This

is particularly true in the weostern districts (Coimbators,
Perivar, Worth Arcot,'Dharmapuri and Salem) but not confinsad
to them. BExcept in Than javur and Kanyakumari, ground water

is avallable onlvy in limited areas ©or further expnloitation,
while in these wo districts the incentive for its development

. .. 1/ . ; -
is limited. ™~ Within this broad assessmant,; mors detailed

and refined investigations of water tabls behaviour, recharge

conditions and yizld of acquifers may bz able to identify
some further scope, here and ther=, for groundvater utilisa.
tion. On the other hand, there is likely to be a diminution

in present availability on account of the steady lowering

the watar table Patently ncticed in many arsas, with

0
[

e

i
rograssive slectrification accelerat

2/

tensive esxploitation.-=

]

=)

ing thea. trend tovards
CS

The prospe for any significant

in
increase in well~baszd irrigation in the future are thus not
promising.

Al Assessmaent

Shpen 4 GAe KA b 08 e K Dgas

51. There can be no doubt that groundwater utilisation
has literally changesd the landscape of irrigation in
Tamilnadu. In the zarly 1960s when the potential for Further
growth in surface irrigation had very nearly been exhausted,
thousands of wells and electric Punmpsets have made a3 notable
contribution. This development has helped in increasing
output couplad with a hicher intensity of cropping, and in
the cultivation of remuncrative commercial crops. In the
Process, wellﬁbassd agriculiture has provided more amployment
to agricultural labour. Pumpsets have l=d to non-agricultural
rural smployment for pump Operators, machanics and maintenance
Personnel, It has spurrad the growth of pump manufacturing
and repalr units, These contributions to output, emnployment

and incomes have been significant and many-sidad.



52. The private exploitation by numerous individual
farmers of underground water has howevér taken place in
an unplannzd and unregulated manner. Although the need
for comprehensive groundwater rezgulation was accepted in
principle, it has not been possible to bring fomward
legislation {for this pu:poso.g/ In sxtending institutional
credit for wells and Dumpsets, distance criteria for the
location of new wells have bean sought to be enforcecsd. More

(o

affluent farmers who have been able to put up wells and
pumpsets with their own rasources have sscaped such regulation.
In the process, thev have crordaed out smaller farmers who

wers later entrants dependent on institutional finance. As
pointed out sarliicr, the prolifaration of wells has resulted
in a Progressive lowesring of the water table in many tracts
reducing water availability for all and increasing costs of

pumping, of putting up new wells, and the daepening of old

ones. Overall acological danage and the inequitable sharing

[95)

of a common resource with limited renswability are wro
inmportant features of the kind of groundwater development

that has taken placs in Tanilnadu.

53. Groundvater utilisation on Tamilnadu is snsrgy-
intensgive. The agricultural demand on total powsy sales
is as high as 27 pesr cent, the highsst proportion in any
State. The Tamilnadu clectricity system is still heavily
dependent on hydel sources. In years of poor rainfall,
generation gests reducad but the sgricultural demand is
accentuated. Tha result has becen heavy power cuts on industry
and limited and fitful zupply €O agriculture itself., Further-
more, a heévy social cost of the crder of 35 to 38 paise per
unit is involved in supplving a unit of power to pumpsets‘,fﬂ
The overall burden of this subsidy amounts at present (1980-81)
to about 5.120 crores pesr annum which is nearly half the entire

sales revenue of the Tamilnadu Electricity Board.
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54, Pumbset ovners who have water to spare sell it to
neighbours in need. In thess waters sales, which have be=sn
widely reported, they are able to extract "water—rents® in

grain and/or cash which are gquivalent to 4 to 5 times ths

cost of water to the seller. This reflects both the monop o-
listic position of sellers and the real value of water to
5/

the buyers.,

55. The extensive use of powor for irrigation has wmany
other ramification It has rendered the real costs of
cultivation (i.e. Private costs plus the value of the subsidy)
for well-irrigated crops unfavourable vViS—a-vis costs under
surface irrigation in Tamilnadu and elsewhere. The addead
costs oOf irrigation has become a factor in the demand for

higher outout prices amongst farmers using wells, Particularly

¢

in areas in Coimbatore, Perivar, Salemn and ¥.Arcot whers wells
are dezp and cash crops are extensively grown. There is also
evidence that groundwatoer irrigation has tznded to worsen
inequalities in the acrarian structure. In the hands of
larg=z farmers with sizable holdings, pumpsets have baocome
valuables surplus—gensrating asscts which have sexrvaed to
further increase their sconomic power,g/ Less affluent
farmers who havsa ventur=d into Punpsets have become increag-
ingly indebted having had t0 Lorrow not only for the initial
investmant but also for periodic revairs and maintenance,l%
Preliminary studies indicate that rates of growth of agricul-
tural labourers in Tamilnadu in 196 1- 71 were highest in areas
where 1ift irrigation was a prominent feature suggesting that
privatised well-irrigation has tendsd to push a gsection of
the working propulation, from among "cultivators and others,

. . : - 3
into the agricultural labour force.S

56. A detallcd evaluation of the nature, =2xtent and
<.stribution of costs and bensfits in groundwater irrigation

will have to awailt further research. But, in sum, it can
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be said that the balance she=et of well-irrigation 1s at

best a mixed onc. Tts contributions to output and

employment are undeniable but thzss have been won at

vy social costs, financial and scological. The obverse

of thesz costs arzs Private benefits which, given the

]
ting structure of asssgt—-concentration in Tamilnadu,

LR R et A

Ram Chander /26,

Sze C.il.Madduma Eandara 'hydLoqulcql Conszquences
of Agrarian Change' in D.H.Farmer (=d.) Creen
Revolution™ Mac Hillan 1977 for a detailled analvsi

‘of changes in the water table in M.Arcot dlStElCto

A Bill for Groundwatayr Regulation was pDroposed by
the Tamilnadu CGovernment in 1977 but has not been
proceadad with.

The Tamilnadu Electricity Board has sstimated the

cost of supply at 50 Paisz ver unit vhile the present
(1984) riff is 12 palse for small farmers and 15

ca
Palse for

The standard rate f£f0r “water-rent" is one-third of

the gross output of g:ain. as reportad in village
studies in Tamilnadu. Sze Jean P.Mencher Agriculture
and Social St LLCLUEQ_}}A emilnadu Allied Publishers 1978

(for Chongelpatctu) John Harriss Cnpltalggqnggp Peagant
Farmings Agrarian Structure and Tdeclogy in Northern
Tanilnadu Oxford Universitcy Press 1982 (for N.Arcot)

and 8.Guhan and Joan P. wahcnvL ' Truvelpattu Revisited!
Economic and Political Weekly June 4 and 11, 1983

for S.Arcot) .
Ses S.,Guhan and Joan P.Moncher op.cite foOr a case study.

This is wel —ﬁOCLm' “ad in the fisld study of a villege
irajan of the Madras Institute of
Devalopmgnb utualco.

V.K,Ramachandran, 'Agricultural Labour in the Working
Population of Tamilnadu' in the Madras Institu Lcagﬁ

Devzlopment Studies Bullctin iMarch 1920,
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VI Some Linancial aspects

SQcial and Frivate costs and rezturns

57. In all modes of irrigation, there is a combination
of public and private investment. In surface irrigation,
budgetary funds have financed dams, canals and tanks in terms
of construction, and they arz used for expenses on continuing
Operation and maintenance, while complemnmentary private invest-—
ments have besn on land-levelling, construction of field
channels etc. 1In groundwater, the mezans of irrigation viz.,
the well and pumpsets are privately ownad but loans and
subsidies from the State have provided financial support in
large measure for investments on them., The energisation of
wells and the functioning of punpsets depend on the axtensive
rural electricity net work and on the gencration and distri-

bution of elesctricity which are financed by ths State.

58. Returns from irrigation are social and private. For

the individual Ffarmer, the svallabillity of water enables
extension and/or a highesr intensity of cropping, increased
productivity, and a shift to mores remunerative crops. This
becomes posgsible from the use of water and of inputs such as
high yielding sced varictics and fertilisers which depend
on water avallability. Thus irrigation adds tc private
incomes in a varicty of ways. For the sconomy as a whole,
iee., Dy way of "social resturns®, irrigation lesads to
increases to cutput, employment and wider economic growth viag
linkages with industry, tradsz, transport etc. The key issues
in irrigation finance are to what extent investment criteria
ghould be based on the social returns; and,at the same time,
to what extent chould a due Proportion of private gains be
captured as a return to the State on irrigation investments,

after the recovery of maintenance costs.
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P_];s_:—Indepengu,ncv Ir :anLJ on Financing

R TPy P

59. Prior to 1854, all exmenditurss on irrigation were

o

o)
0

harged against genzsral revonues., Subsaequent to that, maine
tenance esPenditures on existing works and outlays on the

construction of smaller works continued to be met from gencral

rr

revenues while separa capital and revenue accounts wore

opaned for larger works. For a period, thz oxperiment was

ot
I

ied in thes Madras Presidency to promotec a Private company -

=

he Madras Irrigation and Canal Company - Lo undertake irri-

B2

gation works with money railised in the bond market supports
by a guaranteed return of 5 var cent from Govzrnmment. This
policy was abandoned in 1867 and government decided thersafter
to meet the investmont on irrigation f£ron public funds. For
this purpose, irrigation works came to be divided into thrae
categories: productive, protoctive and minor.}/ Productive
works were thosc which were anticlipatzd to »roduce sufficient
revenue which, aftcr covering working expensss and interest
charges on the capital cost, would yield a Prescribed rate
of return on capital. Protective works, which came into
vogue in 1881 on thz rscommendation of the Famine Commission,
were constructed pPrimarily to insure famine--prone tracts
against drought. In calculating returns on them, anticipated
savings from the avoidance of land revenue remissions and of
faming relief expenditure were taken into consideraticn.
Subsecquently, the investment criterion in their case was also
brought on par with that for productive works axcept that the
vected rate of return from protective works was fixed at
lower levels. During various periods, the normative rates
of return on Productive works ranged from 3.75 to 6 pPer cent

and on Drotective works from 2.5 to 4 per cent. No saPparate
caPital and revenue accounts were maintained in the case of
minor works which includzad all but a fow tanks. At the time

of Independence, irrigation works in India yiclded a net return
of 8 per cent after mecting the costs of maintenance and

. 2
interest charges.-



53

Thg Benefit-cost ratio

60. During the first docade following Independence, it
was increasingly felt that the financial productivity crite-
rion was too rigid and tended to ignore several indirsct,
and largely social, bencfits from irrigation. On the basis
of a numbcyr of studices, it was finally decided in 1964 to
adopt instecad a rovised investhnent criterion based on the
"economic benefilt-cost ratio¥ or "DB-C ratiov. TFor the sakoe
of simplicity, the becnefit was taken to be equal to the
difference between value of oubput and cultivation costs,
before and after the introduction of irrigation. The cost
was to comprise the annual interast on capital, depraciation,
and expenditur:s on maintenance and opsration. Generally, a
benzfit-cost ratio of 1.5 was insisted upon before sanctioning
a projéct; at the minimum, a ratio of higher than unity was
considered adequatc. Neithir costs nor benefits were dis-
counted to values at the time of invostment, It is important
to note that the "costs" taken into account in the B-~C ratio
were the ones related to public investment. On the “benefith
side, no distinction was made between Private and social
benefits. The formula also dic not provide for weightage
to be given to soclally desirable banefits (such as for
poorer farmers or dovelopment of baclward arszas or increasing
output of nacded crops) or for any Premiuvum to be placsd on

socially undesirable costs {such as on ecological damage) .

61. In terms of investment policy, ths shift to the

B-C ratio marked an important change since this rati

o
he financial productivity criterion, did not take nots of

o

the return on investment to the sxchequer. The Irrigation

commission in 1972 had to point out that “the aprplication
of the benefit—cost ratio criterion in recont vears has had
C

ertain undesirable effects. It minimises the irmportanca
te

~

of szcuring an adequa return from investments on irrigation

pProjects’.
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Returns on Inv:btm ent 1n Lamllnadu

672. The invoestnent critcrion for irrigation has scen
considerable relawation in Tanilnadu., In as much as surface
irrigation has alrcady becen intensively utilised, there

has been a tendency to toke up nower projocts in areas of
marginal productivity and with low duties. At the same time,
ipvestment costs have Progressively incrzased due to
inflation, from around ps. 2500 por acre in the carly 1960s

to about 13,7000 in tho latz 1970s.-- / a rule of thumb,
annual costs on interzst, depreciation and maintenance can

ha talken at 10 per cent of the investment cost. In some of
the marginal projzcts,  the thensfit'! or not addicional income
dus to irrigation is likely to be less than tho Ycosth at

current costs of

=

nvaestmentc, In such circumstances, where

0y

the B~C ratio is depresszd bolow unity, there may be no

4

prima facie case for investing in irrigation at all. I£,
as a social welfars measure, it is cdesired to banefit poorer
farmers or farmers in backward arcas, direct income transfers

could be providad on a more rcliable and eguitable basis.

63. Overall financial rzturns to the State are far from
adecuate. In the older projects, irrigation charges are
reflacted as a pPart of land revenue il.e., as a webt rate
assessment on land, In the nawer projects, and for watcer
supplied to "dry" land, spscific rates are charged. There
has been no practice of revising the wet asssssment oOr the

atar rates periodically. Furthermors, the wet assecgssments
have becn fixed having regard not only to the reli ability
of the irrigation source but also to the taram assessment of
thz land. The Aiffercntials involved in the latter, while
leading to a multiplicity of rates, have over the vears ceased

P

to reflect any rational differentiation. The rate structure

s

doss not contain any built-in incentives f£o economising on
the use of water: nor is this, in the nature of it, possible
as charges are rilated to the area irrigated and not to the

guantum of watcr usad.
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64. There is provision in the Madras (Levy of Better—
ment Contribution) Act 1955 to levy Dettermment charges on
landholders whose lands have benefited from a public work.
The annual betterment lovy is 1/20th of 1/3rd of the net
expenditure on the project per acre of land bencfited. The
net expenditure is calculated after deducting from the
capital cost 20 times the increascs in revenue as lzvied
before and after irrigation from the projects Tha yield
from this mcasure has been cuite neglig 1blv (1bout lsa 3 lakhs

Per annum) owing to declays in the lovy and/poor collection.

65. Altogether, the total annual recaeipts on "commercial®
irrigation (i.e., ignoring non-commarcial sources such as
tanks and other minor works) from land revenue attributable
to irrigation, watesr rates, betterment levies and other
receipts are currcntly of the order of Ms,3.5 crorcs. AS
against this, working expenscs alone come to gbout 546 crores.=
There is no question thecrefore of the recovery covering
interest charges or depraciation let alone vielding a net
return on the capital cost. Tho overall investment in
'commercial' (or productive irrigation) in Tamilnadu is about
Fse 200 crores in original costs and will be much higher at
current prices. This invesiment involves a recurring liability
rather than a return. The net additional income duc to
irrigation from a gross acre has bezon estimated at about 15, 1000
pdr acre for the beneficiary in 1979/80 prices.é/ On an average,
recoveries dircctly reclated to irrigation (i.e. excluding local
cess and local cess surcharge which are credited to Panchayat
Unions) capture only about one per cent of this amount. These
figures relate to canal irrigation. The subsidy is heaviest
in groundvater irrigation whaere, as pointed out ca rlier, no
water rates are charged and ths annual subsidy on the agri-
cultural paver tariff alone is of the order of s, 120 crores..
Moreover this subsidy bensfits well-using farmers who are

able to get relatively better returns from two or three crops
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of paddy or from cash crops; among them many are also large
farmers.

66. Irrigation is thus heavily subsidised. The Irrigation
Commission (1972) and the Wational Commission on Agriculture
{1976) have exprossad themselves against irrigation being
subsidiscd at all.> Thisg issue is linked to the larger one
of whathcr, to what extent, and in what manne2r agriculture or
poorer farmers or undcerdeveloped arzas should be subsidiséd.
Regardless of the positions that can be taken on this set of
questimsthe rationale of indirect subsidics for these purposes

via irrigation is open to question. If subsidies are justified,

—t

it sesms best that they are direct, visible and guantified so

N

(\
Fh

s can be provided in an explicitly

[¢3

that discriminatory benefi

cguitable manner. The criticism of irrigation levies in
Tamilnadu is that they not only transfer social costs into
Private bencfits but in the process make no distinctions,

based on social criteria, as botwesn groundvatzsy and surface

=

irrigation, large and sma farmers, crops according to their

]

211
value, or developed and backward areas.

1/ Government of Madras /737

7

2/ Report of the Irrigation Commission 1972 Vol.I /97.
3/ Ram Chander /267

4/ Data obtained from the Finance Department, Governmentc
of Tamilnadu.

5/ Leslie abbic zt al /1/. Village 3tudies conducted in
the Madras Institute of Devzlopment Studies also cone
firm this order of magnitude.

6/ Report of the Irrigation Commission 1972 Vol.I pPP.264-

- 265 Z§7 and Report of the National Commission on Agri-
culture 1976 Part V p.65 /127. Referring to the viow
that "irrigation projccts” should be undertaken not so
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wmach for the purposs of carning rovenue but as a
measure Oof social welfare®™, the Irrigation Counnis--
gion felt that it was "highly inequitable" to call
upon the gencral tas—payer to pay for the bonefits
accruing to a scction of the cultivators from irri-
gation, In this conncction, it cquoted with apbroval
the following obsérvation of the First Irrigation
Commission (1901): “Prima facie, there is no more
reason for calling on the State or in othor words
the general tasx payer to bear a permanent charge for
the sake of increasing by irrigation the producs of
land belonging to a pPrivate owner than thore would
be for calling on it to pay a similar amount for
supplying another man's acre with manurs?.
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67. Barlicr discussions would have made it clear that

unutilised potential in irriga

ion available for futurc
exploitation is extremely limited in Tamil Nadu,l/ Estimates
of ultimate irrigation potential in the State vary in the
order of 3.6 million hectares (Irrigation Commigsion 1972)

to 4.0 million hectares (National Commission on Agriculture
1976) in grossg arca. The latter estimated that utilisation
in 1970-71 was of the order of 3.4 million hcctares leaving

a balance of 0.1 million hectares under surface irrigation
and 0.5 million hectares undaer groundratzr for further cuploi-
tation. With rapid development in tha 1970s, scope for
further expansion in groundvater in the 1980s anad beoyond will
be further ilimited. Table 14 gives the oxtent to which the
ultimate potential in sach ol the major States in India nad
becn developed by 1979-80. Along with Punjab, Tamilnadu
leads all other States in utilisation alrecady achieved with
about 80 per cent of the potential under exploitation., By
the sanc token, the scope for future development relative to

1%,
L

past performance is also 1@ least.

68. Thz same table compares the ultimate potential in

(U]

tcd arca Per capita as a mocasure of

hectares of irrig
rigation. It shors that irrigation potential
o)

endogyment in ir
in Tamilnadu in per capita terms is the lowest (along with
Kerala) among the major Statess at only about 0.08 hectares
it is less than half of the all-India average of 0.17 hectarcs.
Thus not only are the prospects for further development limited,

but the irrigation cundowment of Tamilnadu relative to its popu-—

lation is also very Door in comPparison to othzsr States. In such
a context, the importance of striving for greater sconomy and

efficlency in water use, and greater cquity in the sharing of
available water resources, can not be over-emphasised. This
objectivz would involve action at diffurent levels - tachnical,

administrative, and socio-cconomic.
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Planning
69. River basins, or sub-basins in the case of larger
rivers, are the natural units of watzr-shed boundaries in
which thore is an intor—-rolationship betwesn surfacz and
groundw ater resourc.os. Within thom, agro~climatic sub-
regions with refcereoncas to rainfall, land use, and cropping
pattarns will have to bo identificd., Detailed planning at
the leovel of rivery basins, and of agro—climatic zones
comPrisad in thewm, will bz nocessary both for locating
voenues for wossinle further utilisation and for tho
achicvament of zconomiacs in zxisting usc. A conjunctive
use of wells and surface sources can opsh out possibilities
for ground water to supplement surface availabllitics in
achieving highar crooping intensitics or for complomenting
thom in the same cropping cyclz=. The neod and scope for
improving dutics through th2 modarnisation of existing canal
systocms by mecans of improved ragulatory structurss and the
lining of canals has already becen referred to. The planning
of mocderniggticn will have 0 b2 in a systemic framework in
visw of tho linkages botyeon diffszrent rivers and reaches in
the same basin (as in the Cauvery system) and between rivers
on one hand and tanlts and wells on the other (as in Perivar~

Vaigal and the Lowzr Bhevani.)

70. Crop planning and regulation have an important role
both in improving cfficiency {in torms of cutput value for
unit of water) and in promoting eqguity {(in terms of the
nunber of farmers who can Penefit from a given avallability
of water}. In this connesction, it must be noted that paddy
is a water-intensive cror reguiring nesarly thrze times as
much water for the same physical output as wheat or irrigated
dry crops. This is because 1t requires standing water in the
field and the percolation loss in most pPaddy ar=as is more

than double that of evapo-transpiration. Paddy cultivation
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should therefore be discouraged in lighter or more permeable
s50ils which lead to cxcessive percolation. In some of the

existing systems, notably the Lower Bhavani and the Par, the
cropping regimes originally envisagesd have been alloved to
be widely violated with adverse consecuences on both effi--
ciency and ecuity. In other systems as well, more apPpropriate

Cropping patterns can enadle water te go a longer way.

Water man aofems

7Tl. Tt is crucial that engineering and agronomic improve--
ments should be followed up in the field by more economic
water managensnt. “Yhers is much scopa for thig in surface
irrigation but it can hanpon only if the ayacutdars accept
discipline and cooperation in matters such as ths operation

formation of bunds, and the rational

0

~
:
6

of turn svstem
.

. e s A TR ¥ 4 -
alignment of fizld distributaries,.2/ Conscolidation of scat--

(

tered oOperational holdings can dgreatly help in this regard.
Consolidation is also of inportance for soil and moisture
conservation in dry areas. In ground water utilisation as
well, it has an important efficiencyeptomoting role. conso--
lidation has besen Successiully promoted in a number of
northern States but Tamilnadv has not so far been recevtive
to the idea. Serious re~thinking on this subjsct will be
Nacessarye.
Tanks

72. We have discussed the special problams of +tank
irrigation at some length. a comprehensive policy will
nezsd to be evolved for tanks involving as jits elements
(a) repairs and standardisation (b) systems for regular
maintenance (c¢) improvements in water-use at the fielad
level and (d) Participatory arrangements for local level

regulation., The continued neglact of the tank gystem has
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resulted in heavy ciltation, the removal and disposal of
which has assumed the dimensions of a major problem. It
will have to be approachad on a tunk-by-tank basis. In

many cases, it might be possible to use the silt to reclaim
foreshore lands; in this way, the water-spread could be
reducec and deepened with conssgquent saving on evaporation
lossas. In some cases, especially where wells have come up
to a substantial e:tent in the ayacut, the continued utility
of the tank in its original form may have to be re~examined.
It might be justifiable in such cases to relecase a part of

the water-spread £or cultivation, opting for a smallor and
a0 oF
fe have also drawn attention to the

deeper tank-bed.> ¥
importance of systematic maintenance of tanks. This activity,
as pointed out, can result in large-scale employment gencra-
tion for rural labour, esbecially in the off--season when thea
nesed for it is the greatest. Ecoually, the periodic desilting
of canals and channels under river irrigation can combine
gaing to efficisncy and to caployment.
Ground water

73. The problem posed by excessive ground water exploi-
tation admits Of no =sasy solutions. 1In the contcxt of the
unplannéd proliferation that has already taken place, efforts
to regulate the sinking of wells in the future may largely
amount to closing the stable after the horse has been stolen.
The closure of esxisting 'excess' wells, apart from political
difficulties, will be infeasible as it can not be determined
which the 'excess' ones are. The collective use of wells,
either under a cooperative or undar a 'nationalised' framework,
remaing the only solution in these ci:cumstances.ﬁ/ It might
have to be considered at leoast in the tracts most sceriously

affected by ovzr-cxploitation and falling water tables.
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New technologies
74. Resesarch, developmont and introduction of new -
technologies consistent with cost-cffactiveness have high
priority. In this connzction, methods such as sprinkler
and drip irrigation have attracted attention. The former,
which is extensively practised in Israsl, consists of the
'sprinklingt of water through nozzles or pPerforated bipes
eliminating losses in porcolation and run-off. In drip
irrigation; water is conveyed along furrows through tubes
and allowed to drip slowly through nozzles or orifices to keep
the soll surfacc around the plants constantly wet. DRoth
evaporation and pcrcolation losses are climinsted and a
steady wetting of the soil is made possible. Other methods
that have beun suggested include the spraying of cetyl
alcohol for reducing svaporation in rescrvoirs and tanks,
artificial rain-malking, desalination, and the uss of waste
and salt water for growing cropsag In particular, the usc
of solar energy for opzrating pumbscts, when it bocomes
economically feasibloe, can ba of enormous significance to
Tamnilnadu, In many arzas, the use of wind poveyr might be
fecasible. Reszarch on short—-duration, less water-—intensive

seed varleties is another priority area.

75. In dealing with the financial aspects of irrigation
we had discussed investment criteria and drawn attention to
the heavy subsidigation of irrigation, particularly in the
case of ground water. Since the 1960s, direct public invest-
ments on irrigation in Tamilnadu have bcen rclatively limited
as major surface Projects have been feow and far between. In
the future, substantial investintents are likely to be needed
for the renovation and modernisation of existing systems.

The cconomic rationale for such investmonts will also have
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to be rigorously ocstablished. Irrigation, despite the
high priority it has, can not bz justified at any cost.
Concurrently, there is no rcason why investmonts in this
scector should continuc to be heavily and irrationally
subsidisced. At the barcst minimum, the objective will
have to be to cover working cxpensos including deprecia-
tion. Given somc volitical will, this should be possible

1

in surface irrigation. It is bound to Drove much more

difficult, although equally nccessary, in respect of the

agricultural power tariff€.

76. Rorference should also be made to cercaln aspacts
of irrigaticn administration in Tamilnadu. The Public
Works Department (PWD), the irrigation branch of which was
estailished in 1867, is responsible for the invostigation
and implementation 6f major, madium and minor irrigation
works in respecct of canals and tanks. Tt has a wing for
ground water investigations viz., the mapPping and assessmoent
of ground water availabilities on a block-~wise basis. The
PUD also has responsibility for the maintenance and opzration
of all irrigation works with the .xception of non-system tanks
with ayvacuts of less than 200 acres. The maintenance of the
latter has been assigned to Panchayat Unions which function
under the supcrvision of the Department of Rural Development.
The Revenue Department is in charge of the levy and collaction
of land revenuc and water charges. It also has the respongi--
bility to protect public and communal 1ands (porambokes) like
canals, channcls, tanks ctc from encroachments, The Department
of Agriculture is concerned with cyop planning, soil and
moisture conservation, and agricultural enginesring works to
promote bettoer water management. The Tamilnadu Land Devolop-
ment Bank finances invostments on wells and on pumpsats with
the Tamilnadu Blectricity Board being resbonsible for e2loctri-

fication. Irrigation statistics (sec appendix) are compiled



by the Dopartment of Statistics. Rescarch on various
aspects oOf irrigation, technical and agro-economic, is
undertaken principally in th:e Tamilnadu Agriculitural
University, Coimbatore and the Perarignar Anna University

of Technclogy at Madras. In the perspsctive that faces
Tanilnadu, it is cluar that a comprshensive and integrated
approach will be necussary to irrigation planning, moddrni-
sation and water usc managoenent. It will have to take into
account inter-relatod aspects - enginecering, agronomic, land
control and financizal. In such a context, close interaction
and coordination bctween the several agencies concernad with
irrigation will have 1o b cnsured and institutionalisad,

In particular, Planning, reszarch, data and cvaluation deserve

high priority.

Legislation
et B

77. Thz body of legislation rclating to irrigation in

. : . - . 6 . ;
Tanilnadh falls into tro broad categorlus,w/ Firstly, there

ju]

r

©

a szries of Acts which relate to the lovy and collection
of dirrigation chargos: The Tawilnacdu Irrigation Coss Act
1895; The Tanilna v Irrigation Voluntary Cess Act 1942:

The Tanilnadu (Levy of Betterment Contribution) Act 1955:

The Tanilnadu (Additional Assessmant and Additional Water
Cess) Act 1965 and its amendmont Act of 1978, 7The second sct
of lugislation includes laws which give powers to Government
to undertake the maintenance and improvement of irrigation
works and thelr appurtenances ¢ The Tamilnadu Compulsory
Labour Act 1858; The Tamilnadv Irrigation (Repairs, Improve-
ment and Construction) act, 1943; The Tanilnadu Irrigation
Tanks (Improvement) Act 1949; The Tamilnadu Irrigation {(Cons-
truction of Fizld Dothies) Act 1959 and the Tamilnadu Land

Tmprovenent Schomes Act.
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78. An appropriate and comprchensive legal framasork
will need to be evolved for the regulation and promotion
of irrigation in the spocific dovelopmental context of
Tamilnadu. In particular, the rights and duties of ava-
cutdars, of local bodics such as Panchayat Unions and
Panchayats and of the State will have to be reviowed and
defined in the light of issucs such as thoso relating to
ran adequate cost recovery on investment, tho improvement
to tank irrigation, cro» planning and regulation, and ground
water conscrvation. From thasoe points of view existing

legislation is inadocuate, fragmented and in part outmoded,

In Concluolon

79. It descrves to be emphasised that

[N
O]

ssues relating

to ilrrigation arc as much socio=-political as tcchnical,

)

financial, administrative and lecgal. Socia organisation

1

and property rolations are involved whether it is land congsoe
lidation and cooperative use, the clearance and prevention

of encroachments, soil and moisture con nservation, groundvater
regulation, tho regular maintenance of irrigation sources,
the enforcement of crop Planning, or arrandemcents for equi-
table water-sharing. This cluster of issuaes can be tackled
only on the basis of an onlightened political process that
relics on persuasion and docentralised pParticipatory insti-

cutions, undorpinned by instrumcnts for legal compulsion.,
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In ths words of Rau Chander /417 "a study of irri-
gation potcuntial in Tamilnact, if viewed mainly as
utilisaticn of tho available water 5quly, both of
surface water and groundwater, would in effect be

largcly past history rather than futurs orojaction®,

Sez in this connection Robéert Wade 'Administration
and Distribution of Irngaulou Bunsfits' in tho
Qggnomlc and Political Wecokly November 1, 1975;
Robert Chambers ‘Men and Wator: the Organisation and
Operation of Irrigation' in B.H.Farmer (2d) Green

Revolution? Mac IMillan 1977; and A.Vaidyanathan /29/.

See Madras Ingtitute of Dovolopment Studies /257
Part D for a discussion of the cfficiency of tanks
baszd on thu criterion that the total output given
its existence would at least be cqual to that which
would cbtain in its abscncez.

Ian Carruthers and Roy Stoncer /77 point out (p.36)

"The role of minimum p);ﬁﬁvg and/or density regula--
tion through lzgislation, crzdit control or other
adninistrative devicos: such as clectricity conncce
tion or dicscl fucl EaLlODu, .valy reinforces sxisting
income distribution patterns. absencs of control will
lead cventually to cxceasive pumping Thus devices
designed to bring about tochnical offici: oncey are, in
fact, effective in strengthuning the position of a
richcr minority group. The injustice of these indireg¢t
effcects 1s comnmoundsd, if the creditc is subsidised, if
it is not repaid in part or in full, if elactricity cor
fuel prices are below social costs, or if rationed
resources arc not dirccted to the highest social
opportunity cost activity".

These possibilitice are discussed in 3tate Planning
Commisgion, Tamilnadu /277 and in R.K.Sivanabpan and
K.Palaniswami /287.

For a discussion of lzgislation {pre-Independcnce)
see S.¥.Krishnaswany /187 and for a comparative
discussion State-wise” tlic Report of the Irrigation
Comwmnission 1972 vol.I /97 Chapter XVI.
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APPENDTX

s Kiga—

A NOTE ON IRRIGATION STATISTICS IN TAMILNADY

In this note, we shall discuss the availability,
sources and limitations of data relating to irrigation
in Tamilnadu. We conclude it with some suggestions for

improving the data basc.

2. Tha Decpartment of Statistics brings out annually

ring
a Brochure on Irrigation Statistics. The Brochure contains

the following information:

(i) Figurcs of nz2t and gross arca irrigated at the
district level and of ncet arza irrigated at

7/

taluk leval.}’

(ii) Source~wisc figures (i.=2., canal, tanks, wells
sole-gource and supplementary, and other sources

such as spPring channcls) at district lavel for

(iii) Crop-wisc breakdosn at district level of the

grcss area irrigated.

(iv) Physical details at the district level regarding
canals (Governmont/Privatz: numbeor and kilometres)
reservoirs (numbers), wells (Govornment/Privates
tube wells, other wells-masonary and non-masonary)
and tanks {(brcoken down into those with an ayacut
of 100 acres or more and with ayacut of lcss than

100 acres).

— e g S e M 83 2 T T

1/ Net arca irrigated is the arca irrigated during an
agricultural year (July-June) counting thc area only
once c¢ven i1f two or more crops are irrigated on thc
same land. Gross arca counts the arca irrigatad
under morz than one crop during thc same vear as many
times as the nunboer of crops growne
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(v) The irrigation potential created in terms of
gross arca under individual canal irrigation
Projects in the pre~Plan period and in cach

of tha Plan periods.

(vi) Area bencfited under speécial minor irrigation

programmes,

3. The data in the Brochure is based on that compiled

i
in the annual Season and Crop Repo

2
(.

rts (3CR) brought out by
the Department of Statistics and on data furnished by the
Public Works Department (items (v) and (vi) above). In

addition to the data reproduced in the Brochure, the SCRs

give:

(1) normal and actual figures of rainfall in the

vear month~wise at t

he district leval,

(ii) detailed informatic. on wells at the district
level according to purposc of usc (irrigation,
industrial, domcstic), awnership (Government,
Private), type (tube wells, filtcr-point tube
wells, dug wells - masonary and non-masonary,
dug-cum-bore wellg and othor types of wells),
avacut (independent or supplzmanting other
soufcns) and 1lift moichanism (clectrical, diesel,

bullock baling, bucket manual and other methodsg) .

(iii) a break down according to I, II and IIT crop of
the gross area irrigated under cach crov at the
district level. The crop-wisc classification is

a

in fullcr detail than in the Brochure.

4. The Tamilnach Economic Appraisal (TWEA) and the

Tamilnadu Statistical Handbook (annuals) reproduce a part

of the data in the Brochure. The TNEA furnishes a time--

series at the State-lovel for rain--fall scason-wisc, net
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area irrigated sourcc-wise, ¢ross arca irrigated under
all sources, and gross arca irrigated crop-wise. It
also gives data on the consumption of clectricity for
irrigation {(in units and value) and the number of

pumpscts electrificd, both at thc State locvel.

5. The World Agricultural Census (WAC) 1970-71 gives
data on not irrigatcd arsa source-wise for cach of twelve
size~classes of operational holdings at the levels of the
State, district and Panchayat Union. A similar census has

bocn undortaken in 1980-81,

6. The data in the SCR which is the basic annual compi-
lation is aggregatod from statistical roturns furnished at
the village level by the village revenue establishment
(formerly tho Karnam and now the Village Adninistrative

fficer). The primary entrics are made in the Adangal from
which crop/source-wise statcnents arc compiled in the
1G-reoturn'. The quality of the data is thercfore a function
of the quality of the primary rcturns on which it is basad,
in this connection, room is built--in for certain types of
errors. In raspccet of land under canals and tanks classified
as “wet", rovenuo at wet asscssmont rates is liable to be
paid whether or not thc arca is actually irrigated. The
tendency therefore will be to regport all wet lands as
irrigated rcsulting in a measurce of over—-cstimation. In

the case of land classified as “dry" but which reocceives water
from a government source, water charges arc payablc. In
these cascs, iﬂrigatéd arca might get under-—-estimated for
purposas of evasion. o water charges being payvable on well-
irrigated dry lands, the cstimation of arca irrigatec under
wells is likely to bc unreliable or under-pitched. In esti-
mating arcas irrigatced under I, IT ancd III crop and according
to the actual crop ¢grown, no detailed mecasurcments are made

and thc figures are c¢ssentially cye-zstimates. Much therefore
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depends on the accuracy of the village returns and an
unspacified margin of crror will have to be taken into
account. The reporting also does not provide for infor-
mation on the duration of irrigation: a single wetting

or a flow for many months are both treoated as ‘irrigation'

T. Trrigation statistics could e made more useful
for planning and analytical bPurposes with the following
improvements:

(1) Disaggrogaltion to the taluk and block (1.,
Panchayat Union) levels of all available

information.

(ii) Inclusion of gross arca irrigated source-wisc,

in addition to nct area now Ffurnished.

(1ii) Detailed information on tanks according to morc
disaggregated size-classes of ayacut, giving
numboer and arca, reliability/capacity classified
as por the Settlement registcrs and TRS memoirs,
and informaticn as to whather they are system,

. . , 1
non-system and chain/isolated tanks.u/

(iv) Source-wisc brealkdown of the cropping pattern

giving ngot and gross acreage.

(v) A breakdown according to sizs-classcs of ownership
and operational holdings on the lincs of the WAC,
including gross arca irrigated and crop-wisc

details, at intervals of 5 yoarse.

1/ For a detailcd discussion of data relating
5 sco MIDS /257 Partc A.
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Disaggrogated data at Panchayat Union level of

cloctrificd pumpsets and their horse power and

ownership (small farmers and others), data on

(vi)

which io available with the Tamilnadwe Eloctricity
Board.

3. It will also be usaful if periodical samPle surveys
specially of wells, to provide inde-

B =

could be undertaken, ¢
pendent estimates and as a chock on the accuracy and consis—

tency of villagce roetUlllsS.
Gj

..................
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