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Tank irrigation 1n India has fallen from a maximum of about 4.8 mullion

ha. in 1960-70 to less than 4 milli i

n ion ha. in 1975-76. F

relalrve stability, tank irrigation has becom mn:::eﬂy. Wuﬂ-“t e
and it 13 a source of ing i hility i rodu \l.nlthlhle

The major factors causing the dltﬁl’\cmfl . i \ on i
reliabiiny. onde. the 1o oL ank irrigation in extent and

sources for minor irrigation
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such as def i i
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P yon

optimal levels for tank devel Y
optim and lack of ad
inhibits appropriate repairs and i or waer
maintena
control and general tank management. oos of tanks, proper water
In view of the expectation that riss
v of the ng energy shortages will i
make gravity irrigation relatively more favourable :wn:‘r::ieﬂl f‘"):l'ﬁ
:nm types of Lift irrigation and in order to remove shortcomings Z.l:n.::
T.ym:‘h:"p::em Amm:nulmlivu structure, it 13 proposed to estublish a
igation Authority (TIA). Such a step would al
; r 50 hel
the negative cffect population density has on tank nlihulli’ol:u .::T ‘::\
n‘m:nmnou‘ body, the TIA would provide the structure for il;wplovtd
'Q;::_ " :‘:’:::iﬂ:;f(' through :m::nen( water distribution, provision of feed
forgrance from water users to mainte: i ;
N © n
and introduction of 4 system of use-oriented water chnr|:sm engineees.
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Introduction

Small water rescrvoirs behind earthen dal
; ¢ ! ms are called tanks i i
.rlr'\:nz ‘Vl!llgs! u(m\ drinking water, but their primu;n ;n:-:‘::cdli:' f'::nwh_mqply
I'? Jrr 8  is an old blished practice in most of the scmi-arid tropical muon.
of India and of some other countries. In India, the monsoon rains fail erraticall:
y

during a few moanths of the irrigati store regul
year, and irri;
the flow of water for agricultural use. In o Todie, i — the

production of rice. e fndis, thi i primarily for the
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Development of Tank Irrigation Over Time

There s evidence that this technotagy of wiliang runcff water is deeply rooted in
Indian culture and some yanks have inscnptions datng hack a millenium of longer.
Historians and anthropolowists have pointed out that thereisa dialectic relationship
between population and tank wngatien,  one reinforcing the other (Luden
unpublished).

However, the relationship hetween density of population and the intensity of
tank irrigation is not necessarily lhnear, ie. at 4ytferent levels of population
density the growth of tank ifoigated area may sary Imually, where physically
feasible and economically attractive, tank iirigation systems are expanded when
the population density crosses certamn minimum level; tanks and population
increase in mutual support to another level of population density, beyond which
further population pressurc may tend to adversely affect the existing tank irrigation
systems, and special measures may be required to preserve the capital invested in
irrigation tanks.

The historical data available for tank develupment in different states over the
years, indicate that the threshold density to begio intensive tank construction lies
between 50 and 60 persons. km® of 5 to 6 persons per 10 ha. The upper limit is not
clearly discernible ~it seems to vary from one region to another—but there is
clearly a decline in tank irrigation  For instance, in India as a whole the absolute
area irrigated by tanks increased from about 3.5 million ha. in the period 1945 0
1950 to over 4.5 million ha. in 1960 - 70; it fell-subsequently 10 less than 4 million ba.
from 197} onwards (table 1), when rural popul jensity in India i d to
more than 13§ personsikm®. Population growth continues while tank irrigatien
decreases; at the same time canal irrigation and irrigation frora wells has
rapidly.

The development of tank irrigati in India after independence was also sud
jected to other factors that may not be directly attributable to population deneity
although they are related. Abolition of ownership rights for private taoks

private investment into 1ank irrigation soon after indepead This also & d
the efficiency in water control and tank management. On the other hand, public
were | hed to i se food tuction, and tank building wes oo .

of the activities vigorously pursued in such campaigns uotil the late 1950w
Subsequently, the availabilit of diesel- and electric-powered pumps made weld
water more Attractive as an alternative, privmly-conuolled source for irrigation.
Resources were shifted from the de lop of tanks towards wells, Jeading t0 &
massive cxpansion of well itrigation. Further, reluctance from the policy makers.
(o raise the water rates made it more and more dificalt for the Public Works
Department to acquire funds to cover increases in costs of maistensacs sad
repairs. Tank irrigation, basically an economically productive and profitable
undertaking, thus began to be neglected and was only half-heastedly spported by
policy makers and planners. The resulting decreases in efficiency and in retiabiliy
of the- performance of irrigation tanks tended to support am erroneous BotoR (et
nnkimwmisinfnionomupao(uﬁpm -
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Table 1 Growth of tank irrigation in India
Factors Affectiog Regional Distribution of Irrigation Tanks

Year Total cropped Net irri-

Waell-irri- Tunkeirrie  Tank-irti-  Tank-irrie Welloweri- Although runotf collection tanks existin neariv cvery district ",7' India, the dgnsny
uarea gated yated gated gated area gated urea  guted area of tank irrigation varcs U'»m-h‘.cvabi}' from distret to district. Prc‘.cmly. in the
area area uren 10 10tal 1o netirri- 1o net irri- semi-and tropical region of Ind.a (Lgure 1), ianks are concentrated in South and
(—— -~ In million hectures——.-) cropped  gated area  gated area Central India, i ¢ . the coastal Sstnicts of Tamal Nadu and Andhra Pradesh. in
o o X )
':';/a R o South-Central Karnataka, in Teiznzana and i Bast Vidarbha, In North India, there

B — are two pockets that show a hivh Jensits of tank arngation” north-cast Uttar

Pradesh. in the arca of the former hingdom of Oudh, and Rajasthan, cast of. the
e e 09 > e 27 2 2 Aravalli mountan range. Apart feom physical factors and population density it is
believed that institutional factors aiso maght have played a role in the past in
195253 1315 .2 6.6 3.2 2. 15.1 FTR determining the present distribut-an ~f rtanks. A map shu\ymg the Alermory under
British and princely rule in 1890 gives nac to the hypothesis that princely rule was

1951-52 1334 210 6.3 34 25 16.2 309

195334 142.3 27 6.7 44 29 189 09 more conducive than colonial rule to the promotion of tank irrigation (6gure 2).
1954558 1440 219 6.7 40 28 183 3.6 Factors affecting remonal distribution of iwrigation tanks were cvaluated using
1935-56 146.7 228 6.7 44 30 19.3 29.4
1936-57 149.1 2.8 6.2 45 30 200 27.6
1957 S8 145.4 23.2 68 43 3 19.4 29.3
1958 39 150.8 234 6.7 4.8 32 208 286
1939 60 1521 238 6.9 4.7 31 19.7 290
1960-61 1523 246 73 46 10 18.7 29.7
1961-62 156.2 249 73 46 29 %S 29.3
1962 63 156.8 25.7 1.6 48 31 18.7 29.6
1963 64 157.0 259 78 46 2. 178 301
1964-63 159.3 26.6 8.1 48 30 18.0 34
1965 66 155.3 2.7 8.7 44 238 16.5 32.6
1966 -67 156.8 271 9.2 4.6 29 170 339
1967-68 163.0 27.8 93 4.6 28 16.7 338
196869 1397 29.0 10.8 40 2.8 13.8 1.2
1969 70 ° 163.9 303 1t 4.4 2.7 4.5 6.6
1970 11 167.4 34 1ne LX] 2.7 143 379
1971 .72 164.2 ) 12.2 4.1 2.5 123 w2
1972-73 161.5 120 13.0 3.6 22 1.2 40.6
1973 74 169.5 128 13.2 39 23 120 40.8
197475 163.9 33,7 14.2 1.8 22 10.5 421 i
1975-76 1710 348 14.3 4.0 2.3 1.6 4.5
& DA L
“Sources: Gavernment of India, Mimstey of Agruculu;r;.m'l Agriculture in Brief, vatious issues. L @’. %"_'-‘tmha"*% ’: . " .
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Instability of Area and Production under Tank Irrigation

The obuerved decreace in tank irhigation sth populanon increase from a certain
“optimum” poet of populaton dercty in the former nor-Boush districts of Indis
wentd seem to be refated to another phercmenen l'): mmcredsng instability in tank-
urigated areas and production moeertun " Ind:a District analysis of the
vatiabiiny of tank-irrprated areas, usitg o mosing cuelﬁuwt of variation (MCV)
over 8 year. (moving from 193¥-1963 up to 196%-1975). shows the following: in the
1 distiects of Telengara ¢ 2. in Warangal, the sanability of tank-itnigated areas bad
car: .r heen well below the sarabiiity of rainfall, while in the later part of the
pencd, during which rantfah sarfathire remamed at about the same level, the
vanability of tank-irnpated assa went up Lenaderably (figure 4). This observatioa

N 15 true also for dustricts 'n Rayalseerna, e.g. in Cuddapah (figure §), but not or not
Indian States vetin Tamil Nadu (fizure &) (von Oppen 1978),
Brittsh Terrttory D The increase in the varabihity of tank irngated area is probably a function of

phisical as well as institutional variables, which are directly and indirectly related
to population pressure (erosion, encreachment) and also attnbutable to changes in
the wnstitutional ensuonment. After aboliton of zamindari systems, tank manage-
ment, organization, maintenance, repair, water control, etc. ceased in most cases to
be under private control hut kecame the respons bility of differcnt bodies of public
administration.

Futute 2 Souree: C
Oarod e

Cotin Davoes, dn Historical Atlas of the Indian Peninsuig, Second Editon
Lersity Prese, Madran 1978, po T8

i from 165 ditiets 1n semi-arid tropeal
Oppen & Snivba Rao 198Ca).

This anatsss showed that both in the former princely districts and the former

i b dndects, phsacal tactons, such as eramte substrata, annual average humnbity

Ues e ecocann of rantatl dstnbuton, low total rainfall and low  montuee

in a regression analy (on

-~ - RE} B B <

ll o vty
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Figure 3 Tank [rrigation 14 a funcuon of popalation denaty 1n formerly princely ruled districts
Cov ot oL e centacn s to tanhoarreaton and explam about in India, (Keeping physical factors constant)
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Figure 4 Indices (mean area and ramtall-< 100) and variability of raintall and tank-ircigated area,
Warangal District.

The amount of money available to the Public Works Dcpartmene for tank
repairs  has always been claimed to be insuflicient for proper maintenance.
Considering that the water rates the Revenue Depattment is receiving wn the form
of the ditference between land revenue from dry land v+, wet land are only around
14 Ry avre of command area, the rate of maintenance expenditure can probably not
be expected to be increased unless the water rate is increased. On the other hand,
as the aapital cost of an acre of command area is about 2000 to 4000 Rs. (say
1000 R4 and maintenance rates range between 7 1o 11 Rs/acre (say 9 Rs/acre) this
amounts to only about one-thicd of 174 of the capital value, which trom all
SOV neal eaienenae 1 maiatenance ot capital goods 15 got likely to be enough.

Tank Irrigation in Semi-Arid Tropical India Al
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Cuddapah Dot

In the past Zamindars, who collected up to 3075 of the production under
tanks, most hkely spent a much higher amount on coustruction as well as on
mamtenance and repurs. Also, the provision that the same person was respeasible
for maintenaace as well as revenue collection allowed for more direct reaction to
urgently needed works than is possible in the present svstem—in which twa
separate Government Departments act separately on revenue collection on the one
hand and maintenance on the other.

It is not known from dJirect investigation 1in which way the situation in Tamil
Nadu ditfers from that 1 Andhra Pradesh, however. trom accounts bv wthers
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Figure 6 Indices (mean arca and raiafall = 100) and variability of rainfall und tank-icrigated area,
Chingleput District (Tamil Nadu State)

(Chambers 1977) it would seem that in Tamil Nadu the village tank is often regard-
edasac good, with mai based on ity action.*

A gradual ‘‘crosion’ of the capital of irrigation tanks is the consequence.
Construction of tanks todays is regarded as a weifare activity, and in the

*Kudi Maramath (cooperative repair work) is older than the British Administration. Whea the
British began to administer Madras Province, they found that it was customary, in maoy districts,

on the part of the village communities to contribute labour towards repairs of minor irrigation
10urces (see Baliga 1960)

Tank Irrigarion in Semi-Arid Tropical India 3

field of minor irrigation. public decision makers as weil as farmers and privats
entrepreneurs often pay more attention to the expansion of pump arrngation than to
maintenance (not 1o speak of expansson) of irrigauon tanks.

Measures for rehabibtating irngation tanks are required. §n view of the
econumics of tapk irrieation (where it sl earsts and funcaons) and the potential
productivity of this technology, such rehahihtation measures would have consider-
ablz pavofl.

Economics of Fxisting Tank Irrigation
The costs und benefits of tank ircigation can he measured at several levels (table 2):
(1) at the farmer’s level, (2) at the level of the *Project Authonty™, responsidle for
construction and operation of the 1ank, and (3) at the national level,

Fable 2 indicates the factors constituting the costs and benefits at each of these
levels and the source of data available (or not avadabie) (von Oppep & Subha Rao
1980b). The benefit-cost ratios at the farmer's level (1able 3) indicate that compared

Tuble 2 Comparitons of herefits and vasty of irrigatian tanks accruing to different participants

Participants Renefit Covts

Comparisun ( riterio

1. Farmer . Private net returns st 1. Linigation charges®® Financial cost benefst
village prices due to rato
irnigution®®
. Increase in land value*® 2 Obligations to
contribute labor
. Uncertainty of water
availatlity®

Reduction in risk®

1§. Project . Irmgation fees®® Land acquisition®*® }inanciai cost henefit
Authonity Income from fisheries, Constructxin®® a0
brick making+
Maintenance®*

Water fee collection”

111, Nauon . Additional production Opportunity cost of Loonomic internal
at average prices** capital invested rate of return
(Interest)®
. Additional employ- Submerged land®
ment**
. Security in food . Higher water tadlet

production® (Increased salimty)

4. Higher water tablet
(Increased groundwater)

$. Less soil erosiont

*Indicates {nformation from other sources is availadle.
**indicates survey data arc available
tindicates data or inf ioa are not availabl
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‘Tahle 3 Furmer's private|direct benefits, costs and benefit-cost ratios (Relucreyan selected tanks of selected districts vn Irdia

Tunk code Settled command i _Net Returny _Jf!sa\:e. ;n _I_.—i:ul_;dlu( ’ . _ ferents o Custs_ _Blnf:ﬁi a ”"lL .
areq T Atviliage prices At average pricey, Land value Rutin Nel Tenelit et iwnefit tine teasen Al i
(Acres) Tank Rain- [4)) Tank  Ram- 4y (R lucre) due 2 tank dus 1o tank  rrg fee Srerage
irrig. fed o ireig. fed T T Fank  Rain- :‘N'l' rg ot T per acre prices
irrig fed i sl prices v onrex  exel dry
(Rs) (Rey aviessment
o T T T T e e e e e e Tow Tam o Tan 0 Tan a0 Tas T o
AA 363 241 .19 241 409 -42 409 5400 1188 458 260 451 158 168 273
AB 79 206 186 L1 394 186 212 6175 010 307 w0 B 123 16 166
BA 465 09 225 1.37 559 264 T2 5140 1300 )36 A4 293 45 s 203
') 161 546 61 8.9% 4 m 703 $720 1670 143 433 G 14.1 M4 4“3
CA 499 28 62 5.29 527 60 8.78 1200 1320 120 266 457 160 16.6 292
cB 257 650 \ 650 524 o wms 8600 1750 190 642 N 4o 463 583
DA 307 496 1%9 2.62 590 1b] 278 4750 1400 .40 107 3 133 231 284
DB 242 840 207 4.06 922 228 404 4375 1350 Yo 633 634 158 40.1 4.9
EA 23 9 1258 1.0t 412 m 124 5000 040 243 4 30 14.4 03 s.6
ER 163 774 170 4.58 832 160 520 sis0 2050 256 04 612 130 468 T
MEDAK Average 340 4an 141 135 626 142 440 411 1628 137 il 474 144 30 320
FA 102 721 m 2.64 7 224 329 417 1667 268 4% 13 149 301 344
GA 290 960 329 2.92 953 276 3.45 sus 2128 245 63 &77 147 429 460
GB 98 637 134 4.90 598 1o 544 5500 2050 268 523 4u7 16.3 321 29
HA 736 5 140 379 [ 55 1n 4330 1820 218 ALl 354 122 320 434
HB 107 ss0 103 5.34 867 9 718 3843 1714 2.24 47 438 13.0 M4 s
A 103 105 52 13.6 884 57 1.55 s125 2025 253 653 826 139 410 6.3
KA 140 208 141 1.48 285 163 173 4163 1670 2.49 67 ne s 58 189
KB 161 380 102 1.73 506 103 491 4420 1870 2.36 2718 403 4.5 192 ns
LA 141 324 80 408 454 99 4.59 4000 1818 213 24 358 s 0.7 03
LB 147 328 174 1.87 620 183 339 4060 1720 2.36 15 97 109 "s «©i

(Contd.)
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Tuble 3 (Cantd )

M ) 3) 4 (5) (6) (&) }m 12} (0 () [IN] IRy
MAHBUBNAGAR 233 536 183 350 621 138 460 4506 1854 243 43 134 134 M6 6.3
Average

MA " 547 107 0 691 336 206 9500 2000 17 230 3] 16 % 167 M

NA 927 409 163 2.5 22 193 122 5000 1500 13 K2 13 %0 153 %3

NB 442 402 202 19 (73 19) 350 §500 1610 142 10 i 13 121 290
ANANTAPUR Average 427 466 224 208 661 240 275 6667 1703 191 241 4 64 147 2.6

PA 319 439 141 i 650 146 4.45 5000 1450 145 93 4 135 21 73

QA 1067 665 389 n 812 435 187 6600 2100 318 ) 77 135 204 279
KURNOOL Average 693 582 265 208 ™ 291 252 $800 1778 127 K Hl 138 212 326

RB 1001 103 8 117 134 93 144 1000 1000 100 18 4 213 0.7 19.2

RB 1100 58 149 0.59 16 16 0.66 1061 na na —51 —40 252 ()] 0

SA 79 B2 425 0.8 354 161 048 2400 2500 100 ~%4 -7 48 0 0

TA 425 148 348 1.00 353 348 10t <000 na na 0 $ 0 0 02
AKOLA Average 821 AT 2/ 086 29 W w0 uw 1750 13 - 35 0 31 0 °

UA 593 446 9 4.69 339 4] 4.29 na na n 351 260 M1 10.) 26

VA 484 -4 09 8 -1 8.00 na na na 53 ] 135 19 06

i 1179 517 9 8.80 si 46 s na na na 438 485 18.8 U 158
SHOLAPUR Average 952 339 14 b2} 293 4 7 na na na 2873 281 21 17 10

na=Not available
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farmer's costs- the water fees he pays 1n one season of about 13 to 16 Rs/acre - his
net benefits due to tank icrigation are about 20 to 10 times that amount. However,
these benefits accrue only on actually rigated areas. and there 1s an mercasing

probability that a particular plot will not receive irrigation. Even if therefore the

benetits arc discounted by an arbitrary 309 risk factor, the farmer's net benichits duc
to tank irrigation would still be of the arder of 10 times or more of the water
fecs.

To the project authority (an imaginary bhody) the water fees paid by the
farmer constitute its returns. In cornparison to the annual costs (in terms of present
value plus cost of maintenance) of 400 to 600 Rs/acre, these returns arc almost
negligible (table 4). However, one mught argue that the capital costs of tank
construction should be written off as most of the tanks were constructed long ago;
and that only the maintenance costs should be counted.

It is not clear, however, what the appropriate costs of maintenance should be.
For instance, in Andhra Pradesh the Public Works Department is being allocated
an amount of about Rs. 10/acre; this implies only one quarter of 1%, of the actuat
capital investinent in the tank. By any standard, spending oaly about one-fourth of
1% of the value of any building or construction work implies almost certainly its
progressive decay. For appropriate maintenance of relatively durable buildings,
such as icrigation tunks, probably at least about 274 of the capital value would he
required.

The total construction costs were compared with farmers’ nct benefits and 1he
internal rate of return computed. This gives a measure of social returns to the
nation (table 5).

‘This analysis of the social returns from tank itnigation indicates the vanability
in the performance of tanks. On the basis of average prices, about 15 of the 28
tanks surveyed produce internal rates of return above 5% and of thos¢ only 8
tanks produce intcrnal rates of return above 10%. Al tanks, however, show
considerable employment effects, tank-irrigated agriculture employing about 2 to §
umes the number of work hours of rainfed agriculture on the same tarms.

The Concept of a Tank Irrigation Authority

Tank irrigation in parts of India is presently decreasing in cxtent and reliability,
despite the fact that it has the potential to be socially and cconomically beneficial:
the question arises of how to ensurc that the existing capital of irrigation tanks can
be preserved and possibly expanded.

A “Tank Irrigation Authority™ might cosure that conditions leading to
productive activation and enhancement ot the capital invested in irrigation tanks in
Iodia are [lulfilled. Irrigation tanks —unhke canal irrigation—can easily be
administered by involving local communities. Rather than putting anonymous.
hodies in charge of repairs and collection of fees, such as the Public Works
Department and the Revenue Department, a state corporation rcpresenting a
“Tank lIrrigation Authority” could be established; this corporation would form
“Tank C i ' with el i and appointed bers from the farmers’
¢ ity and rep ives of Government bodies. The "“Tank Committee™
would employ ““Tank Controllers” who have the authority to allocate and distribute

Tuble 4 Costs und denefits ta the Project Authority
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water, advise on need for repuirs and new coostruction works and identfy water

users for collection of fees according to amount of water used. The "Tank
23 5 237 8 7 gzza agecs 2 Controllers” would be transferred every 3 1o 5 vears to other locations (wmular to
. =]
[ E T I Y N T markct secretarics 1n some states).
Under such a framework tank irnigation <an be a profitable and self-maintain-
> o ing proposition if the following conditions are fuifilled.
R & BT o 2B 20ea g an
T 'T' = "'} I« ? él'T" qeccec ¢ ? s 3 Control of Water Distribution
! ! The water-use cfficiency of a tank depends largely upon water management., The
more judiciously water 1s used and distributed during the two growing seasons, the
larger will be the area that can be served from a parncular tank, Even a high
- a CEIEN o AR a® Ao “ water-consumptive <rop such as paddy cosenng the entire tank command arca does
TF med s de TESm e S8 S not require the same amount of water day after day. Instead, the water flow needed
varies with the growth stage of the crop and with weather and wind conditions.
Theoretical calculations show that a tank in which a ‘tank controller’ allocates
o e - mo e D o water optimally by taking these variables nto account can increase its command
4 2 333 % 88 1 7 § i=3e o® area sxg‘:liﬁcamyly‘y ¢
Naturally, if crops are grown that require less water—such as groundaut,
sorghum, cotton, etc.—the water-use efficiency can be increased still further,
T ® @23z o 2z ASIEE UL3R S However, suc.h a ‘step to increase. e_(ﬁci'encyA requires als&_) considerably higher costs
n Z =22 fATRA 22845 & of more sophisticated water allocation; for instance, for irrigated rainfed crops and
supplementary irngation the entire canal system has to be physically designed so as
an = Lrx o mc BEROE ®a29 A to allow “flushing of the whole command area within a few days when a
A% 7 Q4w g 43 VWASTYA & &4 a dry spell occurs. Because of the larger and wider command area, longer channels
are required which have to be lined and provided with adjustable outlets. Staff to
supervise the flushing operation has to be provided during those days.
It 1s not likely that radical shifts away from paddy can be achieved easily,
3 ; g:gg 2 29 322238 ges T o= because of relauvely‘ high investment costs in physical and iqsu‘tutionll terms.
- Instead, water allocation by a tank controller and a system of fixing water-charges
according to actual water use might allow less extreme and therefore move
2% 8 Z2:- 3 9% zmzzaoz aReq % feasible solutions, i.c. a change in land-use patterns, where perhaps the higher outer
- °e - 23 3 e s ° fringes of a command area would be planted to irrigated dry crops while the lowes
wetter areas are cultivated with paddy. Depending upon water availability from yeac
. ,§ ; to year, farmers could be induced to shift larger or smaller proportions to irrigated
s % Gre 2 3 o322 gnen o T oE dry crops so as to make best use of the water and |he_ land. .
= - P ‘ A sol\m'on has to be found that maximizes ge difference between the incresse
g : 3 2 “é in productivity due to improved water use eﬂ!ncnfy and the costs n‘whkh sucin
2z & Hyo 3 8% Tagz2d 353 :,': 8= —,g-i' fmproved water management can be pn'mdedT This point, where muuulcom of
s @ <55 3 s 3 3 3 3 31§35 improved water management are equal to its margioal benefits, is difficult ton
% g N EFELE determine as it varies from year to year.
g % z g &ty Preliminary model calculations using 70 years of daily rainfall to stimalate a
Z z 3 2 g 3 :!‘ g 2 water storage system have shown that 'ror an average tank & simple rule of keeping:
L] 3§-5<ﬂ Esex §'tﬂ<< ittt 3: . the sluice closed on rainy days would increase the irrigated area by more than 20%,
SH BEEZY Hoe0 gﬁlw" Fkd ag|e and reduce by about half the number of years that the tank runs dry during the
i 22 2 % ] cropping season. [t should be possible to implement such a simpie conteol fanction

by a public suthority at relatively low costs.
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Zi=gular Mainlenance and Repair

Any tank constitutes an artificial obstacle to a natural waterway and as such it is
permanently subject to destructive forces which would eventually lead to its breach-
ing and washing away. unless it is continuously repaired and well maintained. Thus
tanks, as old as some of them may be, cannot be regarded as pecrmanent and stabie
features per se (suv.h a. perhaps mountains on river beds).

To t irrigati tanks requi annual inspect and regular repair
works. The amounts pent for repair have to be kept at levels sufliciemly high to
prescrve the capital value of a newly constructed tank, which amounts to about
3000 ta 4000 Rs. per acre of command area.

Reveave Collection and Tank Management

Water rates levied in the tanks under study amount to something in the order of
14 Rs/acte. Thesc water charges are collected by the Revenue Department and
amount to a tax drawn from people who own irrigated land. Whenever the Public
Works Department comes (on tive-year cycles) to work on the tank, this activity is
financed out of the water rates previously collected. However, this link 1s too
indirect to be understood by the farmer; morcover, political pressure is olten
needed to get repairs done and this further obscures the rationale in decisions
guiding tank maintenance.

Instead, a tank controller could report annually the amount of work that
needs to be done and, in the light of such reports. repair works couid be carried
out according to actual needs, keeping in mind also the potential revenue loss of
a particular tank if it is left unrepaired. Such a rational system of repairs would be
appreciated by the farmers.

No Cultivation in Tank Beds

Tank beds should be kept free from cultivation so that desiltation can he carried
out in an uninhibited way; tank beds could be used for grazing or in the upper
fringes to grow trces. Cultivation and the subsequent acquisition of ownership
rights by individuals in tank beds is likcly to lead to endless disputes over the water
storage level to be reached, and thus has the overall effect of reducing the capacity
of a tank.

Desiltation on Tank Beds

Under controlled erosion, the siltation of the tank bed will be minimized, but even
then silt is likely to accumulate, which over time will reduce the effective storage
capacity of the tank. Regular desiltation of existing tanks should be the responsis
bility of a public body. By digging the fertile silt and redistributing it on the
uplands from where much of it probably originated, the value of these uplands
could be upgraded, while the storage capacity of the tank would be restored.

Erosion Controal

Catchment areas should be kept in a state that prevents soil erosive runoff. Natural
vegetation on the one hand or artificial soil preparation oa the other, including
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bunds or broadbed and furrow cultnation combined with grassed waterways, are
effective means to reduce the speed of the runoff.

Conclusions

Tank irnigation 15 an economicaliy and <oy profitable technology: hut under
present conditions of management tank 111 ratron s deteriorating rapidly. bxtent
as well a~ reliability of tank irrigatan are Jdecreasing

In siew of this decay of valuable capital. the .reation of an authorty that
would be responsible for revenue collection as well as repairs and overall tank
management, including identification of water wsers should be considered. Under
such a Tank lrrigation Authority it s jogical that the farmess could be charged
higher water rates, because hopetully a better service weuid te provided, upgrading
the performance of irrigation tanks to the benefit of every iodividual,

The Icvel at which these rates would be fixed largeiy depends upon political
considerations. However, as a pripaiple, the Tank [rrrgation Authority should
operate on a no-gain, no-loss basis milar to other state corporations. A detailed
study of the legal and administrauve feasibility of a Tank Irrigation Authority is
underway,
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