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Introduction

Tanks or small earthen nsﬁmj.rs, are formed in depressions
by constructing earthen embankments across a natural drainage
basin to impound water from the monsoon rains, They are axi
important source of surface irrigation and groundwater recharge
in South India, They contribute to about 32 percent of the
total irrigated area in the three states of Andhra Pradesh,

- Karnataka and Tamilnadu. While the major irrigation projects
‘benefit a section of a district or state and are limited by
topographical characteristics, tanks have a wider geoé-aphic
d:.strihition and cater to the irrigation, domatieA and live- -

-----

stock needs of a large percentage of rural pomulation. Invest-
ments in tanks tend to be less capital intensive and involve
local people in improvement and construction works. Although
the etﬂciancy of water use !xm the tanks is as low as 35 per-
cent at present, the potential to improve it is geat,‘
considering the leopc fer their rehabilitation and hetter
management. It is in this cmuxt that a study for modere
nisation of tank irrigation system has been taken up by the
Centre for Water Res‘.ms—, Anm Uninraity-’g{s;immd and
funded by the Ford Foundation, New Delhi, Given in the
following peages is a resume of the study conducted in a tank
irrigation system at ?ediamlm near Madras.
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Objectives of the atudy

Padianallur tank in Chengalpattu district has been chosen
for the study, because the district has a large concentration
of irrigation tanks rumbering 3746, with 1202 tanks having
8 commend area of more than 40 ha and decause tanks command
about 73 percent of the net irrigated area in the district.
rwntnonmtentank-mofthemaorityotauchmnk:

'in the district - receiving its water supply through runoff from
its own watsrshed, without any other perennial source of supply
to augment its storage. The tank has easy accessidility, -
being situsted adjoining the naticmal highway from Madres to
 Nellore and Delhi, It is also considered suitable for metho=
dology development and for the estsblishment of effective

linkage with the collaborating crgenisations. While such a
localised study ia perheps linmited in its applicability to

other tank irrigation systems, nonetheless, it provides valuable

~ dnformation both on the common drawbacks as well as on the aite
‘specific problems which ome could encounter in meny other tanks.
It also provides an insight into the prevailing irrigation
practices srnd how they can be improved.

-

The pilot study is tosx
1o inwstigate the wesent status of the irrigatiom -
; mtcl, ‘ o
| z:.@ exsmine its doﬁmnciu |
- 184, design mama tar mprmg tl'n systenm

iv. have the measures carried ocut by the collaborating
crganisations and the farmer bemeficiaries



" also, the prevailing system of re

_ 3
_ v. monitor the progress and co-ordinate the works
of the various crgenisations

vi. evaluate the impact of these measures in the
~ subsequent years erd

vii, evolve general pouey guidelines for modernisation
~ snd management of tank ms.gatian.

In order to achieve the above obaeeti.vas, an intere
disciplinary approsch has been established with the State
Gmrmnt.ﬁepartwnu of Public Works, Agricultural Engi-
neering and Agriculture, as well as the farmer bemﬂciariea
who have the responsibility for the maintenance and improvemant

-of the tank and its appurtenent structures, on-farn develop=

ment, crop mmm and water management réspcee;ve.lyc

’swdy Plan and Data e‘ozheuan |

' The primary concern ef thu study is to asseu the
pmnual and unﬂertakc tnnk aodarnuatim to mprm J.tl

irrigation cmcicncy and u'.l productivity. The study has
thnrezm been couprahansivc in that it is planned to examine

not anly the quantity. ti.nng and probabﬁ.nty of the storage

and tho condition of the phylieal atruchms of the tank, but

also the status of the other parta of the irrigation system,

wleokingup to the nhrahod which feeds the tank and down to

the ﬂ,eld chnnnals and wells which m'ov!.do water to the fields

in thu eomnd ma. with reprd €0 the distribution of water
mlation, frequencys quantity

and plac.t of application have been taken up for study through
a socio-econoni.c survey of the fermer bemﬂews.es of the tank
command and their arganisation and through field observations .
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The s'mdy was commenced during »J’uiy 1981, The following
are the details of the investigations and surveys made and the
data collected and computed, |

4. Topographic survey of watershedt A topographic
survey of the watershed otthetankmmdaand
the ridge line was demarcated in the village map.

" The drainage area contrituting to the tank is computed
to be 3,75 Km? of free catchment and 3.10 Ku? of
intsrcepted catchment, Only a part of the runoff -
from the intercepted catchment limited to 2.8 cumecs

" is allowed to flow into the Padianallur tank through
an inverted syphon, the excess runoff from this
catchment flowing out into a feeder chevnel leading
%0 Redhills lake situated down below and supplying
drinking water to Madras city. The entire runoff
from the free catchment flows into Fadianallur tank.

The data collected from similar surveys @e in the water
spread and command areas of the Padianallur tank, the analysis
of 5011 and water samples taken and the details of other
cbservations mede ave furnished in the Statement belows

Particulars = Vatershed .Waterspread Command asrea
- Intercepted Free : | -
(1) (2 (’-3) (b) (%)
~ Area ; 3‘19 Sq.Ku., 3.75 Sq.Km,  97.28 ha 260 ha

| 81op-(pemnt) 3 s 0.5 0,08 .

- 8oil " Red lm Red. loem Smdy loam Loemy fine
ehuxﬁeaﬁon sand
Erosion/ Moderately 8»113!&33 to -~  lowin organic
Fert:l.l:.ty eroded moderately matter content,
status of eraded Pooar in avaei-
soils S : - lable nitrogen

. ard available

potash and well
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- supplied vith
phosphorous, _
Free from sali-
nity and alkali-
. nity,
Vegetauon Ayi.culm:l &g'mulml ma; like Agricultural
crops-15per crops-90per mt grass arops? <

oent eent Mainly paddy
' Eucalyptus  Barren-lOper (Cyperus <90 percent
tree plantaes cent 8pp) |
tim-aﬁper- «lOpey Ragi and
cent Vegetablesw
‘}hmn-GSyar-» ' Agri. 10percent
_ - ecent Crops=
| 30percent
Barren=
30percent

nQﬂﬂ-‘--"‘-“--ﬁﬁﬂﬁﬁﬂﬂ-"--""-’

'ﬂa water smad area, storage capacity, eomnd area am!
the other hydraulic purtimhrs of the tank are as followss

As erigj.mny As conputod Reducation
designed now (Percent)

lﬁ-unb‘ﬂ-Qu-u-‘-nﬂﬂﬂwﬂuhquuﬂ-qu-u

Vatcr spread/tank bed S
& (ha)ese | 9T 97.28 0,43

i:fu“ @ capacity of | |
per ; . .
(H-Ct: oBe ) ' k 0.817 A a.721 11,75

' No.of £41lings 2 . 1.41  (in 79percent
o‘ of nns! e : of the years)
C ommend area(lm) 260 Years - Area Oap(percent)
tuall; ..o 1966-67¢ 225 13.47
SRR, ERE IR
o I ' ] .
different years \ls ] s 212 1842
1974798 221 - 15.00
1975768 232 10.77
1976.77s 239

1981-82¢ 2‘_‘9 '7°
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Break up of emnd Village Area Reach Ares

‘area (ha) Padfanallm 157 Hesd 77
| ‘ ' Pa;awyal‘ 75  Middle 106
karayam ' '
pattu | 28 Tail end 77
ﬂ--“"‘“'oﬂ--"-,W-‘-Oﬂ-‘”-'ﬁ@‘@
Speeiﬁ.cauons md :mm:rdu of tank umm" -
1. Length of tank m (-) o 1845
2. Top width (m) . o 2
3. 8Side slopes -'J’ - Fromt 1,5:1
. Resr - 2,011
“q ' F.T.L. R H W,Ly T.B.L.
(m)  (m) (m)
99.15 : 99.60 100.50

S« Sluices/Irrigation outlets:

Q--Qqnquqnqucdo-uawﬂnQﬂ-ﬂ---ou‘nw

Sluice Location 8111 level {m) Size of opening Area
No. | .om) = co?alsﬂed
| | — v

Top Bottom Top Bottom
(cireular) (Rect~ (Circu-~ (Rectan-
o angum-) lar) sular)

1. "x’..s-.sao  97.84 97.26 z,_u.sm 30x17.5 82
2. L.8.1166 = 97.63 96.9% . 15.0dia 1%x17.5 137

3. LS4 . 97,70 97,08 - 20.041a 3O0x17.5 33

4,  LS.ITND 98.29 9B.14 4Oxe6  10x15 8

”-QCQ"-Qﬂﬂwdm“,‘“ﬁﬁﬂ-"‘ﬂd-nwwm

'fypc of sluice openings Plng and rod forr the sluices Mo, 1, 2
' cand 3 Sndtng woedeu ammr for
lfh:ﬁ.eo No.d&,
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; The present status of the tank and its components, its

‘i deficiencies and the improvements pr_opoled/eazvnd out m'
. aa followst | o |
Present status Improvements proposed/carried ot

| ‘mu'-q_'_._nn‘ﬂ""-----nn’wﬂdwnﬂ'ﬁnﬂ‘--n
| 1. Catchment area is moders=~ Tree planting in the derren lands
| tely eroded in about 4Oper- and adopting appropriate soil:

cent of the area, due to conservation measures in cultivated
clearance of trees and " lamdt are proposed, The State
other vegetation, e Porest Depertment have been
. \ | ' sddressed to take up planting of
] " Some land is used for = ‘trees of economic valus under the
- urben settlement and is -  Soelal Farestry Project.
| levelled up. L S B
o 2. Choked up syphon has . The detris and silt have been

resulted in preventing the  removed by the P,V,Dapt. and
runoff from the mwd the eondu&t is clear to commy
catchment going into tha  the runoff to the tank, The
tank. o . tank got filled up to its full
| »  capacity even during the SV,
I - - monSoon rains in August 1983.

3, The supply or feeder chane S11t clearance was done in the
|- nel from the syphon to the  supply chennel by the farmer

? tank is meandering, its ‘beneficiaries, as & community
banks are caving in and its werk during 1983,

bed i3 raised due to ailt '
accretion, which impedes

free f£low of runoff,

~ The State Publie Vorks
- Department has been requested

. . to restore the supply channel
' eross section and bed grede to
convey the computed runof? from
the catchmsnt into the tank and
to ssse the sharp bends and
meanders as well as the sidc
-slopes of the channel.



4, Eneroachments of charmel

margins, tank bed and rear

slope of tank bund results

in silt accretion, seepege
loas and breaching of tank

The Survey and Iand Records
department has been requested
reserved for the tank bed and

. the channel margins and to fix

survey stones to demsrcate their :

S ._.1,5; o a is dore,

T the enmernrs will be persuae

S. S1lted up tank bed and

weed infestation reduce =

the storage capacity and
increase evapptrampiraum

ded to keep clear of these lands

‘80 that the further 1mprmmnta

proposed, such as tree planting,
restructuring of chennels etc,
can be carried out by the

-concerned organisation. The

survey work is under progress.

The farmers have requested
permission of the P,W.D, authow

 rities to remove tank silt for

application to their fields and

~ for brick kilns and building cons-

truction. The authorities have

~expressed their eoncern, that

unless 811t clearance is done in

& planned mamner, it would result
in a haphazard excavation of the

tank bed end it will also enhance

 the percolation losses from the

tank, due to the exposure of
coarser soil particles below
the sediment which is currently

~ Sealing the pors space and

minimising the percolation loss.

They were assured that the silt
- removal would be done as sugges-

ted and that we would take further
observations on the change in the

percolation rate due to silt



6. Seepage loss of water

through the main tank
bande ' ‘

re'xim?al and ‘the éomequont

' recharge of yamdwater in the

command area.

~ A8 for eradication of the
peremmial weeds, use of weedi-
cides i3 discouraged as that
would adversely affect fish
dife in the tank. Burning
the weads, deep ploughing and
erpdication by excavating the .
rocts during the summer by the
farmers are contemplated.

The top level of the tank bund
which has got settled the become

. uneven, has been restored to the

designed atandard by the P.W.D,
The cross-gection of the hund
has also baen made lerger by
increasing the top width of the

“bund from 2 to 3 m and forming
"~ 4% to 211 vear slope, so that the

saturation gradient falls within

 the cuter toe of the tund end
Immmmgelmaumm

Xnemantany, tht strenthening

of the tank bund by enlaz-ging its
. eross-section and providing stone

pitching up to TBL along its

.entire length has made it possible
~ to use the bund aa & cart track also,

to transport mamires, seeds,
fertilizers and produce, thus
meeting one of the long felt n«da
of the rarws,
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7« Seepage loss of water from The Agricultural Engineering
irrigation channels. Department hes lined all the
-2 isterals/sub meins in order to
prevent this loss and also to
facilitate speedier flow of

_ water, as part of their OnFarm
. Development works.

: Rumcmring of the main
irrigation channels to hydraue
. lically efficient cross-section
- to carry the peak discharge is
- plarmed, as the cost of lining
" the main channels is prohibitively
- highs If th® problem persisis
. even after the restructuring,
. 1ining of tha main chamnls uin
be com:ldnnd‘ ‘

8. Loss of 18 pemht of A1l the slu-ims have been

water through sluilce leakage repaired and the leaks have
| | " been arrested with the provision
. - of new shutters and locking
' srrangements by the P.W,D.

9. Incompatible sluice ope-~ The P,W. Department has been
nings to the erea commanded. requested to alter the aluice
L - - openings to match them to the
area irrigated Dy each sluies,
- based on the approved duty to
. paddy crop. It requires the
" concurrence of the District -
Collector as well as the farmer
beneficiaries, for the P.W,
Dept, to take up this modifi-
cation. |

-
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10. Some fields in the regis-

tered ayacut lie on higher
elevation than the sluice
command , SRR

11, Water logging of fields

in the upper reaches due to
seepage from the tank.

12, Inadequate end delayed
supply of water to the
field awey from the main
channels as well as to the
fields in the tail end reach.

There is no scope to level
these lands, as the cost will'
be prohibitive and the less
fertile subsoil will be exposed.
Hence it is proposed to en-
courage sinking of wells in such
land holdings or lifting water

- from the chammels to irrigate

these fields,

Such areas are alsoc mat

- to crops other than paddy to

minimise their water requirement,

An additional high level
sluice to commard some of these
lands has also been constructed by
the P,W, Department.

The enlargement and strengthe-
ning of the tank bund would mini-
mise this problem, Besides,

pipe outlets proposed and being

provided by the Ag.Engg.dept,

are expscted to minimise water

-logging.

The provision of additional
laterals and field channels
being made in the OFD works and
the restructuring of the main

chamels and lining of the

iaterals are expected to solve
this problem considerably.
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Other data_,commd and analyses mede are as followss
?Imuamm , o
1. In order to examine vhether n-rs,gaum water 1s distrituted
equitably to all the fields in thc comd ax-cn and. to '~ o
quantify the differences if any, the entire command h;aa been
divided into three reaches - the head, the middle and the tail
end and the chamnel flows at the head of each reach are being
measured by installing Parshall flumes. Initial analyses of
these flow measurements reveal that there is no equity in
water distridution, but the precise veriations amang the
reaches are yet to be computed accurately, becauss the flumes
are frequently removed by the farmers who tear thet these
flunes restrict the quantity of vater flowing to their land.
Initially *V* notches were installed to measure the flow, but
as they required clear overfall to compute the flow precisely,
some heading up of water b-hind: tht "?'f»nétéhn became
necessary, This was resented by the farmers end i:hey attenpted
%o tala water by Wreaching the channel banks, Parshall flumes
i were thretm substituted in their place. In two main
channels, the m-.mn Llumes rce.ord the flow undor submerged
conditions of 95 percent snd more when tla emtat.tm of flow
also become wireliable. Other simpler devices which measure
the ulecittca of smull flows and md lue«nmny in the
Phillippines sre proposed to be installsd in the tank.



Water analysis:

The water samples collected from the tank, from the wells
in the command area and the drainage water at the tail end of
the commend were snalysed and found to have a pH valve renging
from 7.6 to 8.0 and Electrical Conductivity (E.C.) of 0.1 to
0.9, excepting in twvo wells where the EC was 1.4 and 2.6
respectively and therefore needed treatment with gypsume
The other water samples showed that they are suitable far
irrigation as they are. -

Soil analysist

'rwentyﬂ.n soil aamplea colhmd from the different fields

in the emd were aualyud aul their pH renged from.

7.2 to 8.2 while their EC was only O.1 excepting in two cases
where the EC was 0.9 and 0..6.' They are classified as clay loam
and sendy loam and re considered free from salinity and alia=
Oroundwaters The water table in the commend area es observed
during the monsoon pericd is 0.3%m, 0.2%m and 0.69m below gramd.
Jevel in the head, middle and tail end reaches respectively.
There are 30 open wells and 20 tube wells in the area of which
22 apon wells and 16 tube wm are mnntly in use, Vell

- Srri@t:l.m is rumd to during the pertod vhen the tank is

dry, fer muins mry. for land mparatim. tw trant-
ylanti.ng and for irrigating the a-hands.ng creps. Host ‘of these
,\nl;s have electric or diesel powered pumps.
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‘The area under the command of these 38 wells in use in
9“«50 ha, Amr mting their owmn nudl. the rarmrs whe own
‘ the wells sell water to the neighbouring land owners. The
wells ,zgtt their recharge mainly from the tank above and
from percolation of the irrigation water applied to the lands
of the tanik ém area.

The aubsurface lithology u generally as follows: -

Top soil B 0.90 m thick

Clay and silt = 1.20 m thick
Shale 2,40 m thick
Gravel(Red colour)  1.68 m thick
Send medius - 2.90 m thick

From the pump tests conducted, the storage coefficient was
found to be 10 percent and the permeebility 49.58 m/day. The
extent of area in tho ¢mm which does not have aeeeu.te'
gromdwater works out to 86.00 hectares, At present, 38 wells

are supplementing 9’4;59 ha, which works out to 2.&9 hectares
per well, Therefore, an additimal 30 wna, pl'etera'bly

tube wells, in the commend would be able to provide for
supplenentary .‘..rr:lgats.on ‘of the commend area. A monthwise
weter balance study indicated that there is adequate
gromdwater potential in this area to sink these additionsl
 wellse - o



Command Area Water Uuﬁ?'_emﬁmes

The farmer - bamtzciariea of Pads.anan\u' tank from the
three revernue vnlagea mntimnd. hava formed a water uaen'
or ayacutdnu' comi.tm, fw the wrpou of ugulaung and
dutﬂ.mung the tenk wator among themlws. This couittn

which was not highnr-to nmauo:ung very effectively, was

act;l.vatad and reccnstituud vith twleve mnbers in an. with
3 members each from Padiananur. Pannivakkan (hamlet of

mmm), Palavoyal and ‘.l'hurt!lkarayanpattu villages.

" The committee he.d net six t:lms since June 1%2 and have elso

undertaken the follmd.ng workﬂ

Lo cmxng tha ‘broachu in tank ‘bund pronptly during
the heavy rains, to mm Jarge scals flood deamege.

i1, Clearing silt in the supply channel from the
; catchment to the tank, to feeilitate the runoff
reaching the tank- water-spread area without wastage

411, Arranging for the opening and closure of shutters

4n the sluices and monitoring the outflow so as to

, prevent wastage of tank water

iv. Establishing liaison with the staff of the Ama

University, PWD and Agr.Engg.Department commected

~ with the tank modernisation works end giving

o mggustim \ter 'eank J.nprmaent works while strese
‘sing their falt nndt '

. Undertaking the napmibinty to use the water
" 'most economically on a rotational basis so that the
tank storage can be stretched to benefit the second
ecrop for a maximm duration and to make the distrie
bution more equitable than in the past.
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This aunlnni.ng anonglt thc nrm- to mnage the water distri-
bution colhcﬂwly u a naaor s'up forward to improve the
ofnc:i.'ncy of water use frou the ‘tank, It i.a hapad that
their interest will be mw.ma and that they co-operate
with the prodect staff to imhmnt the ro‘haﬁ.ml 1rrigation '
by Jndicim operatim of the slu!.ees. oautlets and ather
water eontrol atmcmre_s eﬂ;cxently. '

Vork rannmmﬁ to be dones

1. Modifications to the sluice openings are to be can-:ud
out by the P.W.D. . |

2. Reatmmm of main irrigstion channels end construction -
‘of control structures arc %o be dane under two of the four :
sluices by the P.’H.B. .

3. Tmmm\hutobcemmdmthcmrthmm 00
to meet the elevated ground in the foreshore and hold water upto
?.T.L. R

4he On farm developmgf wks comprising division of command
areas under each aluiec undcmsmuung a net work of
laterals, field channels, pipe cutlets and distribution

‘ boxes are to de dom by thc &g.Engg.ant \mder sluiees l, .
2 and Iu | L

5. Survey and d!meatim cf f£ie1d mu- of government
land are tohmd.bythe%mym land Records Department,
s0 as to facllitate cvigtxon or vacation of the prevailing

encroachments and o make improvements to the tank structures.
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6. After these works are completed, it is 'vpu?epésed tev introduce
& rotational irrigation system as plamned in the tank command,

_ observe the reactions of the farmers and the difficulties,

Y any, encountered and make such modifications as may be found
| neaa‘uar_y;to inprove the system ard to ensure equity in water
distribution. |

7. Appropriate cropping pattern as suggested by the Agricule
tural staff under the new irrigation plan will be adopted to

 increase the crop yieldand cash return to the farmer.

As the cropping seasons (a§ present about 180 ha are
under secord crop) slow down the execution of the 1uprmmhts
cant-lplatcd.-'ahdi as these ‘works can be done only vhen the
mm are fallow, further work will be executed by the Publie
Works and Agri. Engg. depts. after the harvest of the standing

Rotatioml Imgat:lon Pl:m

To sta:*t \d.th. thc rmtiaml irri.gatien system wnl be

. :I.ntro&coé in 'chn eonnnnd area of om :!.rrigatim outlet, viz

sluice No, 3, during the first erop season from September 1984 to
Jamary 1985, In this pert of the tank cmnd which spreads over

- 80 nma. on farm dawlopmm vm'ks have been executed by tho
&a'ieultm'u Engg. doyt.. vhﬂn thn reatructuring of the wain

channel end cmmctim of control stmchn-u conpﬁsing two bed
nwhtm have been done by the Publ:i.e Works Dopt. There are
39 land holders owni.ng these 80 ams« |
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Rice i3 the only crop raised is the entire command aree,
Itusmmmhyuaramtcdcrcpmwtofthe area
t0 be later converted as an m:l.gated erop vhen the tanic gets
the freshes, end as a oonpm:ely m:lga'hd (mmpzanud) erop .
in the remaining exwre under this outlet,

The toml area of 80 acres has been divided into three
blocks A, B and C of about 24 t0 28 acres each, Every block is
‘served by a lined lateral taking off the bed regulatar constructed
across the main ¢hazmai.‘ These three blocks have again been sud
divided into 6 to 7 divisions each vith an extent of about b
acres, Water will be divcmd from the main chamnel to simule
taneocusly s.n'iaatc one d.tvision of every block dai.ly._ 'l‘he
| duration of water aupply win bo twelve hours from 6 AM to 6PM, |
during which period about & acres in each div:l.sim will receive
supply for a depth of 5 cas. Thn carrying capacity of the
lateral being 0.67 cuaea. only this much area can be irrigated
esch day. !um. 1t wild talco six days ta cover one block of
2h scres with one application of water and the next irrigation i
for this area will be on the seventh day in A block. In B and €
blocks which are about 28 acres in cxtént._ one vhur application
will take seven days. |

- !lu ﬁ.clda which w:.n roou'n vahr during each day have ‘booa
pmpad an& Ild m irrigauen ach-dnh m bnn mkod euto The
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sequence in which the :mv&dual land holdings vnl rcces.w
vatar and the unj.nss haw b«n worlwd out tcr each divisi.on and
blaek. Thﬂ on! d:l.vilicn in ewry black Ay B and € will receive
wtar daily. n'reap-cuvu of :l.ts loeatien 4n the head, auddle or

m1 end rcach aad thn quncy e! irrigation will renge

frm six to uwn dny- in each of theu threc blocks, This
schedule is cxpemd to result m a more equitable distribution
of water than hs.thsrta, when ﬁ.old to ﬁ.eld ngati.on was the

pracuee udoptod

o Ihe praet:l.cal ditﬁ.eul‘bi.el ot lmplemting this rotation and
tiu reapcnae of the farmers €o it will be observed and recorded,
and the hardsh:l.m. zt any notiead vill be removed then and thcm
to the exumt pcaa:l.‘ble by anltating the ec-aperation of the |
formers invalved.

:asmacmming Hodifn&saucn Promt N

Thu would be an oppwtune occasion <o consider the various
issues and problcus that are cmfrmted in a modernisation
prapam of tank mwntion -ym- mu we muy not tnw an
answer tc all these probh-s; it mld ‘be wth whuc to dileuu
the issues and share the expericnus of this auguat assembly,
80 that ve my g0 in’ the right direction to mnch the zoal,
The tollo\d.ngm aonpe: o:the :uauu that we ﬁ.na in em-:mdr
of thu tank n-ri.gaﬁon ayswn, “
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iv. Need for a single organisaticn to plan and implement the

promma

Agein, even in & tank taken up fer rehabdbilitation, pert of
the works are done by the Pudlic Works Dept. and the rest by
the Agri. Engg. Dept. Each department having several types
of works in their cha:?ge. But with a meagre field staff to
nttand to the cxteution, the emmatlon of the efforts of
d&fferent ayneiu mking in tho same area becomes difficult,
- 12 not impossible. Gottj.ng all the works m & tank irrigation
sylt-n, plam-d l!ld -nmtcd by n l.tng:h agamy or ntabushing
an argnnuation nke a commend area dcwlapmut authority, on a
smaller scale, for modernising and oporatins the tank irrigation -
sy:uu :.s also wrth emidoringn

v. Conflicts auongat vater userss

mns.- otf.en sonn conﬂte:anongthe mruunderatank
command, 1f they holons to different v:tllagu. The villagers '
 where ‘tho tank i.l srbuatod Marinbly make a preferential
clain to &ts water over tho others far awy from the tank,
although au of thm pay the same vntor rate and heve oqual rlght
mrthsnter. mteanbcdomteu. that all the farmers
realize that they are equal partntrn and are therefore
ols.ss.bh ter tmtabic mpply of vatar :u another quntion that
md: to be salwdq - | |

thn tha solutsm for uehntcal mtnn deficiencies are
easier to find, the n-ad ;tw administrative md organie
national policy changea t0 meet the demands or tank irrigation
:ysum’ has bacome sr,eaf and urgcat:‘..,;; : | '
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PART-II¢ SIMJLATION STUDIES OF PADIANALLUR TANK SYSTEM
~~ With the spade work done during the courae of modernisation
of the Padianallur tank system, it was felt appropriate to initiate
a few thecretical investigations using systems approach to give a
positive direction towards the achievement of a better water
- application afﬁ.cieney. cquity of distrimta.on and optimal utilie
zation of the Tesources avaihble .

m fo:tlwd.ng are the opeciﬁe obacmvu of an imstigation
recently completed at the centres

| | 1. Assessment of surface and groundwater resources and the
| | extent of amuga that ean be raised with ptmusibh
irrﬁ.gltim doﬂciency during I and II cropmng seasons by
: conamatiw use ef uater x-uouroes.
| 11. Evolvins Mtabh u'opm pamm tcr tho existing and the
~ ioproved cmﬂiﬁm of the system.

e Bringing out the quantiutzw aﬁeet of further modernisation

work such as nntng of cmnmla of the system.

iv. Esumting the effect of nxploit.tns additieml y'wndwater
. 'potential | |
w. Study of the effect of any possible change in the wetershed
resulting in ehanged runoff characteristics.:
Similation study of the syjtan on & day-to-day basis using the
historical data of record of 16 years wes ‘undartam to achieve tm
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!ga flow cbart of the aimlatim study PADSIM-I is shown in Fig. °"
The mpnt data requmnant is ake gi.vnu m the same ﬂgun.

The eperation policy udopted for the simulation study is that
thctankutnrwinbcuhammnthe atman in the tank goes
above the u.n level of sluiea 2 and whcnever the irrigation
requirement exceeds the tank release, the defficiency will be met
from the groundwater potential., The conjunctive use .0f surface |
and grmmdvattr required for thc real t:lm operation of the
ay‘m is .tncarpwahd 111 tha model,

The hydrologicel analyan yj.elded the daily rain;mn%xpected
daily runoff, DBased on 3 yem data available on the varieties of
peddy cultivated in the commend area and their extent raised in the
tank command, the famrs are tound to prefer the following crops
for the ﬁ.rat season.

1. m-ao !bdium duration (130-13% days)
2, Pani = Medium duration (130-135 days)
3« Andhre Sirusent - - Long duraﬁm,(lﬁ@_-me_dnya)v

4, Vaden,Sambe, S |
Bayyagondun, | = Long duretion (160-180 days)

Hoagnm } ~ (Raised either by wanaphnt:ng ar by broadcast
se\d.ng) L
Dm-j.ng thn uccnd avop, they ram
42. ™M « 9 } - sam duration variety (100-105days)
3. Kapnagt = . o P v

&4, Kanchana ‘
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4 The farmers' preference is given pricrity in the simulation
model, 1f it is feasible. The crop water requirement data is
taken zron pnbneatiom of ICAR and Beil md Water l-knagamt
Research Inatt‘mh, m:naam. |

'rhoush the depnrtmue az Agriculture, Tamnnadu rccommnda tho
raising of pulses, groundmit, Ragi etc during the IInd cromng |
season in view of their reduced water requirements in the tank
commnds, a sﬁcb o't'hnd' closs to the tund has high a&qj:age
making 1t unsuitsble for pulse or groundmit, The remsining area
can raise dry crop’a» 1n the second wms season. |

The eﬂcct of sinking of 28 additional \nnn. the effect of

g of oanah and the efzect of reduced runoff coefficients
are studied in the simlation runs.

" The fonwing 18 the ds.gmt of the results obtained from the
nwral aimlatton nmn

4. The optimal cropping pattern for the first and second orops

. are obtained for the oad.sting hwl of groundwater potential -
" and for the condition of sinking of 28 additional wells.
Vide Tabha 1 and 2

no crcp other than puddy can be mmndad for Padianallur

__ tank ayneut with thn mminng emditxona during the first crop
. seasone Fron the rum* it is non thnt the entire ayacut of 245 Ha
~ can be Erought. under paddy erop during the first crop season without

meeting any h-rigatim dtﬁcj.epc:lea during flowering, yvield formationm
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and ripening stages of growth. The deficiencies met during
nursery and wptntive stages of growth m present in 5 years

out of 16 years eons:l.dered for simlatj.on. though these deficiencies
will not affect the wap yield.

Also, from the results it is seen that no edditional improve-
ments such as sinking of additional wells and lining of canals are
necessary for ralsing paddy crop during the first crop season.
1f additional wells are sunk, the probability of crop production
would rise up to 98 percent.

ii. The irrtgétod ’drjf erom 1ike pulses, @‘wndmt and ragl
suggested for the ncund erop face irrication dcﬁcianey Aaf about
13 pareem dm‘ins their mmrity stages thmgh this 18 well vithin
the permiasidle limit of 20 pereene and henee the crop yield will
not dbe umcted mich. .

m.‘ m nn:lng of canals haa no auutanﬁaz effect on the systenm,
This 48 evident from the fact that the chamnel netwvork is small
for & tank system and when conjunctive m of surface and ground
water is nscﬂ-d, the conveyance efficiency is higher,

iv. As the deficiency occurs before the tank gets filled due to

limitation of groundwater potcnual, the :‘unotr cmtﬁe&ent hes no
big effect when ndumd even by 19-29 p-remea

Mhr work is rcquircd to be done for the day=to~day
schcdunng unﬁer each sluice with the rotational system incorporated

in the model, .
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 /DATA:

a) DAILY RAINFALL~R
_b) RUNOFF COEFFICIENT - RO
" 'c) DAILY GROUNDWATER AVAILABILITY -GW
d) DAILY EVAPORATION RATE - e
€) DAILY. PERCOLATION RATE - p
) STORAGE. AT FT.L~ C’ .
" g) COMMAND AREA UNDER EACH SLUICE
h) SLUICE LEVELS SL1, SL2, SL3, SL& .
1) DAILY IRRIGATION REQUIREMENT OF CROPS UNDER EACH
~SLUICE- IR .

J) ELEVATION (EL) Vs. STORAGE (S) TABLE
k) ELEVATION (EL) Vs, WATERSPREAD (WS) TABLE

t) EXTENCTEPROPOSED FOR DIFEERENT CROPS UNDER EACH
SLut

" m) CONVEYANCE EFFICIENCY = CONEFF
n) STARTING DAY & ENDING DAY FOR SIMULATION

(START )—=('READ DATA |
: . T

STORAGE 5=0-0 |

COMPUTE
RUNOFF RO

[=5+ro]

| COMPUTE
EL &WS

- CO
FOR

MPUTE ER
EACH SLUICE

REFERENCE :

NI = NET IRRIGATION REQUIREMENT
NI = N11e NI2¢ NI3#NI4

ER = EFFECTIVE RAINFALL

61 = GROSS IRRIGATION REQUIREMENT'
OF = OVERFLOW FROM THE TANK .

E ~— EVAPORATION LOSS

P — PERCOLATION LOSS

YES
&S@w N
TRRIGATE NI IRRIGATE 1=
FROM (NI1+NI2¢NI13) .
TANK FROM TANK

COMPUTE GI -
. FOR EACH SLUICE
GI=IR = ER

/ ‘

COMPUTE N1
FOR EACH SLUICE
‘N1=Gl / CONEFF

NO'

NI<0

COMPUTE
DEFICIENCY D
D=(NI—-GW)
v
PRINT ‘D&
DAY

| ST |

S 4

COMPUTE
[eegE)
. DAY :

I compurETl; IRRIGATE
=B-GW FROM GW

IRRIGATE |
FROM G

[ STRATEGY FOR |
. 11 CROP

COMPUTE
E&p
COMPUTE
S S-(E+P) NO
PRINT S & DAY PiEADOF~YES

.
2.
3.
4.
8.
%

7.

. /PRINT-OUT :

DAY AND IRRIGATION DEFICIENCY IN VOLUME AND
PERCENTAGE OF DEFICIENCY.

DAILY STORAGE POSITION IN THE TANK.
NUMBER OF DAYS IN WHICH 2 SLUICES ARE OPENED.
-D0— 3 . =DO~_
; -00= . & ~-D00=
INFLOW' INTO THE- TANK .
OVERFLOW FROM THE TANK.

FLOW CHART OF PROGRAM PADSIM-I
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