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ALV TH Y, EIBHHOAIEKEET & LIS D ERKEURBL > T
N _
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A v VRO BRI S &, RAWIE, B4 > FIWET 55 147 P (013555
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Senior Officer, Sericullure and Horticulture Division
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Ministry of Agriculture, Forestry and Fisheries
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Japan International Cooperation Agency
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Senior Planner, Environment Study Group, International Department

Regional Planning Inlernational Co., Ltd.
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AR (Ministry of Finance)
RAMA MURALI

D.N. NARASIMIIA RAJU
G.S5. GREWAL

Joint Secretary, Department of Economic
Affairs

Deputy Secretary, [5}

Under Secretary, 5]

KEFE (Ministry of Water Resources)

RAJENDRA MISHRA
¥ v B

Deputy Secretavy

AR (Public Works Department)

DURAI MURUGAN
NARESH GUPTA
M. KALIAPERUMAI

M. KRISHNAMOORTHY
S5.M. ARASU

T.J. KISHORE VINCENT
P. NATANASIGAMANI
T. KRISHNASWAMY

R. JAYAPRAKASAM

B (Agricultural Department)
K. CHANDURUDU

Minister

Secretary

Chief Engineer, Water Resource
Organization (\WRO)

Joint Chief Engineer, WRO
Superintending Engineer, WRO
Executive Engineer, WRO

Assistant Executive Engineer, WRO
Chief Engineer, Madurai Region
Director/Superintending Engineer, Institute of
Hydraulics and Hydrology

Joint Director

BYA- AR (Agrieultural Engineering Department)

P.A. VISWANATHAN
Bk (Bnvironment Department)
GOVINDAN

G. RENGASWAMI

Superintending Engineer

' Deputy Secretéry
AEE BB RS (Pollution Control Board)

Member Secretary



T b KRB IS > 7 — (Center for Water Resources & Ceean
Management, Anna University)
N.V. PUNDARIKANTIHAN Divector

S.N. KALLLAPIRAN Project Coordinator
{HEHRRS
WRSTA >~ FHIsar
NELSON RIDLEY Head, Agricultural Unil
JEAN-PIERRE BAUDELAIRE Principal Ivrigation Engineer
N.K.BANDYOPADHYAY Irrigation Engineer
- DANIDAA > FHifsH
JENS R. JENSEN Programme Coordinator, Watershed
Development Progranune
S.L. SETH Seénior Technical Advisor, [6)
BUZ ¥ b3 % v b (Tamil Nadu Tank Irrigation Project, EU Commission)
V.Duraisaminathan Water Resource Specialist, WS Atkins
International Lid.
M.S. BABJI Sociologist, If)

LEILA NARAYANAN

ZDft
A I8 e ME] (M.S, Swaminathan Research Institute)
K. BALASUBRAMANIAN Sociologist

1 -6 ERMEKS/W)BHBUHBFR(M/M)DHRE

AHRAAICBY 24 2 FRIEOUBEATIIR DD,

) 4 FEOEHC L 2WARRIBIRIT. 2 30 KNk TH 440, FAMBADE
LiHOR I N0 1IN A8 3 NI TR ko c@beHE L, Eishi
R N2y ) 2BWARDILERAT A LB LS h i, BT T
FEIE OHEROMR, HAENEInRKIL, FHORRDIEORBXAMD L, AR
DO%LL LA DB Y LV FHOIEEREI AT 5 F « sty b o il (7
Y RUMGRE® 28 &, BERRBEINE T 5572 75 A (v 2
TIh, BRRYRY c Wb oIV YT FY 7 VRUARS Vv VD IR DR 5 KL
B2 RTEhruddal ETAELI, _

FHIEZ DR E A EAEBEEIRISR LTV A2 HIBI &Y T SOBEERIZ 5
AT WB, F oty bolplliid 6~ Hoplie A —YHoF e d - HH
12k b, SERPESBERRAN, 00miz L3 AN 9= 273 AR ol o i
IBRIANT S 3 b0, BRRIEISVIECI ezl MV, ik
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A2 d Ao Eliot, '

HH, BAEARNLLETHDBE. BIADRUCERAXKZVPWDSY 7 (Public
Works Department. ¥ 3 /b7 FHAKHERNFE S 20D 056, it
ELRKROERINS Y ZAF L8 v 7 EHR K2 0005 BAHRE T 5,

(@) MHETRH. 72— A1 CIRY =TI VEREL. T+~ VY 7 1 HAEH
Wi 51D By MIRERET B, 7 x— X2 CHL WIHIC L AASH B
~OBIEER L, BRI, R, ARSI 2 MEE STV,
RIS LTEIH A K54 REET B,

WAL LB, 000@EDIBOBHREIRET S0, PVDARHBELI- 7Y A
(B, Fifiih, UKL SREHRNRE FATLEN Z2O0NEOKADLD
2o MIMCHRLEB VY (4 2RV FY-) R bHAEHEORIREN % TI
XSHKPWDIE > CHEREAB T & L o7z, Eh. AANSHKATHR, EEC 3
EU) 12& AROIERIEEE bITHI T B b, SUEINIC bz » CORSEM - &
B OWT, 4 Y FROME - SRS S R - M2 2480 5,

3) MEET 0y e MIORE KX F—FREDARREF -7 210D E LT #
HENMHINEORE 7 - 7%EM 228845, MWK, o [LHBIRRHY |
BRKHHE DWW TI00 » A RA B BERA ¥ A 5. BE CHBER) 22wl
District Map (1:250,000). Geographical Information Sheet (1:50,000) X O
Village Map (1:5,000) #'db. ZORBERIT B EEE - THAH, HIBARSY
RS THET S0, BB CHASRICLAHENRLLEL D
b LHNG,

) A > FRIOEFICHKS S, AANREH 1 IELE T L ECARUA, LHTHAN
BPEREE L . SR L L EORWITERE S, BIEsiz, PR 8IES J1 8
OB IHLE IC LN, FEMASINAHESOPWD Y HERIZBVC. Dorai
MuruganAEHEIDY AR, 1 FERBIKPWDOAEDEE 2L Y —25F LT
Wi BREYLCWE, ki AFAEAbCHEMINLRBHARBIEBWT, PWDOD
F—7x w7, PIBIS R LU TORWHL Hbibddsic L BT SHIE -2
OECFiIrSMhiE L WEEHEIL T A,



2R HENRHE OB

21 HgRKR

& v FRIOBDIBHANGEEN, hoRINBHI L TR LI Ebo 212, ]
4 Fiebid ABAKIHSRBIT o, 7 307 FillcBWTid, v A— itk BEEIN
FLGET, RIS & > CRITHRRBARBREZRR CEBVWEL LI LIS 5 2 EHWEE IR S
hTh3, THEDOFAC/WORLD BANKO &I LUE, 7 I+ FHETETE A
5 9 I TOMBE T ¥ A~ Vi & » TIERI300ma, 10 E S5 HichiiColdk
HEVA—VIZE > THA0mOBKA S b 2KHIRIIH2, 250m & 18 T 5,

Gtz « HaED)
ZINF P, 20REAERREIZE L. 201N EU B o RRREth
FNEKOE2 — L RUR- 208D TCH A,

£2-1 ®2 -2
kb i S| B
L 58.1 % 2k 13, 012%ha
FLe 20 21.5 B 18 7. 067 54. 3%
AKEAIHE 10.6 kPt 5, 945 45.1
KELIL 18.1
BN 5.1

{Statistical Handbook of Tamil Nadu, 1934)

4 v Fo7Fh Bk, TREPEHBOHRBIT > TBY. XU VEBICER
FATEPEHIIACRE S 5 2 S 4 PR B EAA T 5o BAKNSIBROT:
T, Hhn - ARAE A LD, BB REBRUTHORARN G D, WAL
LW, SMBNHE. %2 - 3IR$ED. BEAENHEINTOAREIS 5,

%=2-3
fH oK o W
24k 2,252 *.ha
Eratk 1. 937 86.0 %
AEIH 61 2.1
Eiph 254 1.3

(Statistical Handbook of Tamil Nadu, 1994)



(&)
PRI, BEY O ERKICE L, SRR 2 — 4 TR - BiteR

LCWaBHN ARRMESDCHro3ICEHES B,

#2-4
IS =, i
RIS 11,2°~45.6C
i & 8 1,8°~28.0°C

(Statistical Handbook of Tamil Nadu, 1994)

B/ SS — a2 - 5IRTEY. H2EOE YR SHICHB L, BHIkoK
B TRPS 1AM TORMIIKIFLTY S, | |
FHRAS C4ptknan, ERUAAH (I ~2 ), ke 22
(83~5 ). WlEyA-YH (6~97) RUHMLHHEY X~ 1] (10~12H) #d
%o SHAMGIIAOR y ART, ARERTHEKBOX) N5 D160 B ORFIND
Do SIRRANT YA VEIREL, BRODLV 4~T AOHMc RSk 8bh 3

i d 5,

®2-5 .
oM N Be B F - Hi
1~2H1 30~ 40mm 4
3~56H 120~130mm H
7~9 5 300~400me | FHWEVR -

1 10~12H 400~T700ma ez —y

(Statistical Handbook of Tamil Nadu, 1994)

GEE D
7 FREUMGRECGE, O 7 Y NS - 737 v el RS 5735 JU|
IO L MEEPR R IR L . TOMERRIE. $L 100V HFFuTh b,
Fl. SwFr s 7o AER, R0 - 2R B - MIRERES S
oy A I A NP N, BIREREHT, 008 Yo TdH b,

2-2 HE-HEKR
Z bk Filld, BHEd A{oRi«4 > FOIMEE LIZ, @HihAPVTHSH AR
HTH b HHHI223 izt o TR YA NEICIE L, ARG H — MRS - ¢

Wa,



7 I FHORMBI < F3 AC, 199UEOEBHA ¢, 2208 Districts)iz. $)390
TTADAEREL T3,
198912 Bt {TOFAQ/WORLD BANKOHEHIC KWL, EARTHIRE LI ¥~
TORFHRIHEANSROHTIN T, BEHERMNEAON6%TH 5, KIZTHENY
Ty PHEHOL36% CHHE XN, HAKORIEMDNTISNE KD TV 5,

(AL

%}ﬁi\iz&hfﬁ@é B, HILEDF = ANy b o R (7 A EHEBECMGRE) RO
Fﬁ%ﬁ@f"\’_i‘ﬁ’fﬁ M (S92 F 2 F3AB, ARV s A b IV« FY 2
BRUAZS Iy V) OR/IEZEIKROEK2 - 60D THS,

#2—86 _

WighiEEE | 23PN X 3R [Fadity b ol 523575 MM
HatE kad 130, 058 174 1, 857 12, 606
Al TA 5,585, 9 384, 1 465. 4 378.7
ANERE A/ 429 22, 000 592 300
ke WHBTA 974 934 960 1,013
AL % 15,4 17.2 28. 7 13.2
AR % 34.1 100 4.9 28,7
Hujf AR % 65.9 0 55,1 713
;o % 62.7 81.6 66. 4 62,5
REA-AMER X% 20,2 14.0 27.2 17.7

Fh, HRBIADIERDE 2 ~ TDEY TH B,

(199151 IE1 43 5 40D

(k23 - B3

*2-1

R 5 vF FI £ Eak |

0~14z¥ 34.8% 39, 7%

15~29 271.1% 26. 1%
30~44 19, 2% 1T.2%
45~59 12.5% 10.7%
6012 | 6.5% 6.2%

(199 13RI 5 A)

HOGDPIE. BEIGEI BV CH 2 (FOUET L. D& 2 — 8 3. 1980~814E
i & 1092~ O EREDRE SR, GDP. SEALD, AL HDGDPE, UBRY

_..gq



1992~934E DS EFRIHR E L bicE Ll bDChH B,

%28

FEEMGDP 1980/81 1992/93 [ I

Bk % 183 {&he- 315 - 112 % | 23.6%
(BYEDH) 117 302 170 22.6

T¥ 242 {Eie- 405 {Ehe- 167 % 30. 3%

A 122 212 173 19.9

W WG 42 93 921 1.0

SFY - AT 59 143 242 0.7

Z it 74 156 212 1.1

£GDP 122 {@AE- 1,334 fEir- 185 %

A3 4,018 FiA 5,616 JiA 41 %

— A& DGDP 1,498 M- 2, 349 AE- 157 %

100 BEER AR L Ao BRKRECRIAFALCHE T 250 8loREADRE. Th
FhKOk?2 - 9. 2 -10DED TH B,

BERUBMERORER, 240 5 FRLLEE KD TS, BIBEFH LEVRMEEA
OAERo 3ENES . H 2 RRUN 3 R ROREIFHUEPRKETH 5,

*2-9
et AN 2,419, 45 A
FESEEAL 3,166,571 A
7 3 62.7 %
| GrAIE 3.3 % (£F 31.5 %)
#x2-10
BEXRIEEAD | MR SEHLR
By 566. 47N 23.4% 35. 2%
B 789. 6 32,6 23,8
HNLE 80,3 3.3 2.2
TH - R 843.6 34.9 80,0
3 Dt 139.5 5.8 9.0
wab AL 2,419, 47T A
FFRLEALY | 3,166,571 A

(199 14E{E B A
$1e. 42 FRkE 5 I AF FRICBE M0 LEE% 2 ~ OB CH b,

10—



F2 11

p— ————

JIMF Ml i 2({H HiREF 58
BIZETHE | INFHAMN | REBGE | AHR | BAH - bR

1870 = 100 | 1985 = 100 | 1982 = 100 | 1970 = 100 | 1970 = 100
1950 531 {1990 163 ;1990 18611930 491 | 1990 520
1994 74411994 24411994 26311994 7321994 131

(Statistical Handbook of Tamil Nadu, 1994)

F I Fo-—- A2 D oflitEEs (19MEE) 32, 2T —-Ch b, HNEEO
2,362 E— It ~THEC BV, L, —ABL O 0TS (1991EE) 3. 2,438
ME—TH Y., HRTHOL, 5100 — 0L 515TH 5.

7L EREEE (19934:4%) RN IFELIISGELTOWAAL 7L E L A5, 0000 — 18
TAEHHD, NEBTOF LV ETHTRIES BEITFIEER W,

(141850

A—FHENCH. OSSN ST T 2 BEMN ALy b EITRENE D
AORFEIELTHD ., MOBORIFERICBNT BREIRET 5o /1A LIICEE
LTWAHAKE . —2DNALy b USMEVH bd b,

FHRNC L BAATNLIIER 2 ~ 12080 CH B, b v FoHiENREBHEHDCEBD, 1 A3
AEGERH U A PHIED I S HARIDOM VTS B0 LALEAS, b F oKt
5= A P RDIAL K E B TH B -

$2 12

BEBIADL 234 KM A Keik
L Fe¥ 88.9% 82.6%
PO TN 52 11.4
LIRS 58 2.4
v—U¥ 0. 01 2.0
L3 — 0.7
SRR ok 3 0.1 0.5

(kD | _
FHUYIBHA I T, B RRUBIERICEY AWERGE &8 A Mo Lbkid, il
PR EATCRFEOBS BB O, #8508 bV, 197G S B o R o

__ll__



i, IRDP (Infegrated Rural Development Programme) & PR3 3 H{ LS o B 8
BR9F e, ERIS, 500V Y — BATF oM, 451cdchh, finkh - R b E~OXBERME L
TV B, |

CDfl. DWCRA (Development of Woman and Children in Rural Area) Ti.
IRDPOFCicdbicd ¢ A BE T 2101, BURNTHEIL LS5 ~VAD TV —F
AL, HEOBRIEHOLIL. BHOBRILY — ¥ ANDT ¥ 4 A0S % NI
MRS B 41 b >V B

(L)

WA i, EHRRTT A IR OB Ticd - o3 kR & - THEBHEEPR.
LORBATELY I V7~V SOBRBGENKEI N, DEOTEDLBRO—BHN
b/ H M B T TR S o B B RN AN

W oRRKIZE Y. HdEo— AN DORGHRAN IShaic LEEBEI L, £h
PlLoRf g RERICGER S UL, ZCRARENFIC L SIBBEDH K~ D5
ARITONCEL,

IST0SERDA V74 5 - H v 74 —BHETIBVTC, LREMOBGEN SIS . B
BAHS, IS LREICL -0 KEHBHBIIIMI N BN S 5, Bl BRI
Adpk, fuhEERUMEAD 3 BRICAM STV A, KitEl. LIELEAEREC.
P2 FET BIBANE VLA, B 1 ~ 2 haSUEO BB ERTH L. SHSIcRE
ISR AMAMIEEAECH S,

B (farmer) & i3, EHEBHICIMERTTAEATHO, BEHARL L > TVWEH
Zigd, 7 I FIC B 2RISR RREKXOBED b, 2haBlTod
ArfiAEN 8 BB LA Y, BRILTRIBE M5, v 2hall LOMFEHIL 1 Fic
BELVAL BRI TS5 2I55% Ko, LI EOREEYE ¢b 5,

F2-13 H > FARBHERFR] - 199091
CLASS SIZE Number of Avea Operaied
Operational (ha)
Holdings
Marginal Below 1.0ha 5,848,129 2,117,748
Small 1.0—- 2.0 1,274,518 1, 794, 475
Semi--Medivm 20— 4.0 617, 601 1, 686, 517
Medium 4,0—-10.0 227,595 1, 300, 763
Large 10, 0above 31,122 673, 799
All sizes : 7,998, 969 7, 473, 302

(Agrostat 94 Directorate of Agricullure, Madras)

le.a



({24 - %)

{4« BEICBL T3, EERHE R UEHROERINED SN WS, 754 —
AV T =SB RRE SR, KRR LITHORTVA, 1 FORMER
THBT — 2N 7 YOBHHEGRbHEMITEEL T 5,

#2144
B it LU
FibEI il 282 116
2% (PIS) 7 1,532 265
Pk B 8. 631 -
SRAIENGT A 1,538 -
Ny P & 44, 478 725
R A 9, 887 610
765 N 17911 7
‘ MPEISIEAD
G- R -
5 3L KA £y Falk
Bk 4857 A —
~g Kk 1,247 1, 300 A
Ef 5,343 2,522
HiEH 3. 136 1,701

(Statistical Handbook of Tamil Nadu, 1991)

(HFD)

2 3bF .~ HE AR WS ETHSRTOAAL, Wil i a8
SRR R TSI EA X ERENS 2, 19UBEC AR ROMFHT I & - 12
A, BEOLDIRPEEDT AEFHVRE PV, Fh BIICBLCIIHEIROFREP
AL DR S & bR D, BT RCHA BOFEERRY AEIRE I > T
Bo EEFHUTIIUCIE. 2 10 FRIRA ¥ FRALD LEBLERURESHHE LTV 5,

#F2-15

ik | Ak ses
MEHH 188 A 47 A
rfr % 556 47
Lo 2 542 41
HoEE 1. 163 3o

(Statistical Handbook of Tamil Nadu, 1594)
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GEXD
2 I F PR, BERERREHS REHTH Y. TR RO TN R, M
OFFEEIEP RN ERDTEL, BIZIEAMANWIRHI ST 5,

*2-16 Hpg
ek 8 B G
19014F 1.6 % 14.1 % 1.0%
41 16.2 25.6 6.9
61 31.4 44.5 18.2
91 62.7 13.1 51.3
AEYY 52.2 % 6.1% 39.3 %
(19914EHB BT

&2 -17
FERAAR kR

7k 4,589 m. v, HELN 152 %
B 34 GiEA 5.2
KH 12. 962 M 41.9
A 8, 085 N 2.0
Bag-¥y 35 BE¥m 28.2

ZO{h 7.5
& &l 25 712 m. u.

(Statistical ITandbock of Tamil Nadu, 1994)

HUIC S PR | TN

F oz iy bolh
IRFZ T I MK

#2218
2 3+ PRk &AL
Py 1 1 1, 445, 951
ibkHE 15, 822
YN 47,771
ALK Wi ALy M BYmR T
B 1,855 2, 445 10. 475 A1 i
1,411 5, 034 5.8

(Statisiical Handbook of Tamil Nadu, 19%4) .

Hld_-



GH3)
BRI BRFROPLTH D Fi - HEBLOTEEL LA TV B, BRIEIL.
i, S, S, RS S AN AN BRI L Ak BRI, RS

SV boo, HINIEKT SRAE < BEERORRHINIC X - T, Bigafiisikolid &

HIZBEL T B,

DN, - BRIV CidkE 2 — 1998,

%2 —18
| tgunesiRkE [avsu—r|razonn| BEGE B 2 &
F o A%y bolihkl  49.8%m | 0 3,700ka | 5,300km |  9,000kn | L1, 000%n
524575 LMK 6.9 1,600 1, 800 3, 400 4,300
¥ %2 HuB A R =l 5y
2 K32 20, 20243 5134
Fo ISy boyiplE 3,053 163
il A A N 1)) 420 14

~ (Statistical Handbook of Tamil Nadu, 1994)

2-3 R
2-3-1 iR

BEFE Y 2 — UM E L OO MBI T L. MBSO RGEEEhE &5 7 BHOI
3 35.L726,075That | 5o RFHE. MOBROHNENC. PRETICA S SRR
TS T EMEA Do |

CREANRAER T, PHETIRNG 3 B EA K, FoduERERIIENC S B, B
o EBEA T E L. EIEES CoMBIET, TREHELAMIY. 3EHFU
REND B, S L LIET BilifkiE. 1,250 Tha GRIUBEIHD18%) T MA
AV H3, 257 Tha (@16ha%) Eit->TWa,

ARSI CHIES NB RAPEHE, T, B, &5 50, SN Th 5,
45 L COKDBERRIL, X&5 X, SFFAELEL KOCH. BIEOMTSH D,

2-3-2 Byl
Md g, EE U CKICF LU CHES LS, Samba, Thaladiff (438 ~
0GR . BIE2 ~ 3 FIclE) o3t ch 2. i, #dHit. JHFSHhoD
ARV TTb R A AT CHL, Sornavari, Kar, Kuruvaif¥ (a5~ 6 HizH#A.
9 ~10] 1), fciiNavaraff (RIZHICHIER, ® 4 ~5 QB Hizbhs
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25, P EEERIBOIhTWS,
Fi. DANVIER G, S &5 X, 2SF+, BIEN. FEMANVIEE TR, MR,
. MEEY., 3o v eSiEiahTns,

(1) FEfe _

FA L IR OO DG TR (1993 — %) 124569 Tha, AR B X 21, 621
b B MESBLNE PRS0 B X 22, 860kg/ha & is > T\ d, HUE, 4~ F
SHADH. SIEOKEETH B

MOPHEE. —BOABRERE, AGEABL. BERTHEZICLDITbN S, 1
IR AR EUR A 10k & L TIU IR 4 SRR OB IR 2 h R T L. BRALiE
EHOBRE RERLENE S COTAERER LI > TV 5, BRNDEIVBAR
OSSN SRS B, BBEOKE KA A AR B R ERIC I DIT-
TWd, MOMD . FNNDIL B bOMRREAETH B,

(2) ¥

REMVPEPIE. M. TL B MEHEME CH S, DD L, HBIBEEL
e T RIMRUERNCHY S, KIDRBAVL CEMIZ BV LU eI T,
FEERHRHE D U D PEHIK bt A S 3RO L WiiER  Cholam,
Cumb CHBRIFHTHROE 7 ¥)1% N T2, TRIEOHAHORAN R LTSS
RO NESEAME ﬂ‘ 2 CW B MER IO L LA TEHL. Blackgram ., Greengram
TOMETR O 6 8& 5 5, MBEER L VKRS T CoRMRiETH 2
DL HBRPERER. (GBI LD IR PO EDOS W EEIC R
WA Hh. HUERIEIMDEMICS S, HEd, T2k 5. e
&L THBIOASVLEZ L DL Sh TV S,

(3) B
T YISy R o R U T T Y ¢ MECH, RPN TR
. BEEROEENBRIREA S BONE >0 UL, S, SARVIIHC
AP FORENTORTOV AR, < v T, HHEM. BN+ v Ry, Foa®, b
k. BYTSI 99—, NNV EARERSNTO S, |
1545, BISEORREMGERE LT, WA, HISoERIHCmA ., %
BF v v (EOV—UY) OIBLMISNCVE,
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() HdwE
FELETN., ERUcERS A, R0 s o0 2 0m (He, #ith, ik B
BB ciEmMans L e bic, ¥EORRE, BRS LTI RIcIhE, &
oo ARIAZ DI, Ay — F-XFEmLshTELEAEaE L H - T3,
BB GRIEI. BX 22, 210THC, 4 (35%). k4t (12%) o, ¥, e,
K. KB FRNETHEREES N TV S,

%2 -23 &I FROEGESR

{L.82)
) AIMIT]|)IIA|S|O|R]|D}IYF|M|RORUAL [ TOTAL
CROPS PIAJUJU|U|E|C|JOC|IE|A]E|A]AREA AREA
RIYINILIG|P]|T|VI]CIN|BI}IR
KHARIF RABI - L
Paddy
SornavarifKac/Kuruvai [d [k 1A | X | x| X | % 2.10
Samba/Thaladi kA Ak | A *x]*] x| Xfr]x]L670 21.0¢
Navarai R} k& |x|X] 220
Willet o - - o
Rainlfed @l|lea|@¢e|agje|ala|a 14. 31 11.52
Irrigated LA R R * k| A | %] L.19
Pulses
Rainfed gleje|lelaljla|@adla|a] 7.30 .61
Ircigated * |k |k _*__ 0.3
Cotton
Rainfed glo|a|la|le|g]| 1.43 2.61
Errigated LA LA LR REAEA AR kK| 118
[ Sugarcane AR KRR [ [ A& [ &|&] 225 | 225
Oilseads
0O Rainfed alajela|jeg|o 9,41 11.82
lrrigated - X |x1XkI*1 2.41

% : Ircigated season @ : Rainfed season L:Lakhoas 0L O TN R
(Season and Crop Report for the Year 1992—93)

#£2-24 NORMAL AREA OF PADDY IN DIFFERENT SEASONS

(L. Ha.)

Sornavari Kar Kuruvai | Samba | Thaladi |Navarai Total

Chengal 5K 0.25 - = " 1.55 - | eqo | 250

Ramanalhapuran - - - 1.30 - - 1. 30

Pasumpon - - - 0. 85 - - 0.85

Kamarajar - - - 0.35 - - 0.35%

STATE 0. 65 | 0.85 0.60 15. 26 1. 44 2.20 21.00

L:Lakh@ 3T 1 0o Nifud- R '

(" 1)
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Crop_

%2 -2 & 3I)F FHOTEAEHOHBINR

District

1992-1493 1993-1994

Area Production |productivity | Area Production | productivity
| (L. 113} (L. x1} {Kgs/ila) (L. Ha) (L. ¥1) {Kgs/lia)
Chengai EGR 2. 3% 7.30 3,079 2.90 8.83 3,085
Rananathapuran | 1. 46 2.25 i, 537 1. 44 3.19 2,215
RICE Pasumpon 0.9% 2.57 2, 651 0.96 2.61 2,719
Kamarajar 6.34 1.09 3 112 0.39% 1.64 4,205
_______ STATE 2184 68.06 3.6 23.23 | 66.02 2,842
Chengal ¥GR 6. 08 0.12 560 | o011 0.16 1,455
Ramanathapuram [ ©.10 0.09 900 0.08 0.69 i, 125
RILLET Pasumpon 0.02 0,03 i, 500 Q.04 0. 09 2,250
Kamarajar Q.25 g.37 1,489 0.31 0.517 1.83%
N | _stae 10.22 | 12.09 1,183 11,93 15. 65 1,314
Chengai MGR 0.15 .07 165 0.24 0.09 391
Ramanathapuram | §.06 0.03 £09 0.04 0.02 422
PULSES Pasympon 0.04 Q.02 500 0.07 0.03 330
Kamarajac 0.21 0. 11 524 0.29 0.11 366
STATE 7.9 142 £63 9.81 1.97 405
Chengat ¥R 0.91 1.57 1,725 0.87 | 1854 | 1,770
Ramanathapuram | 0. 15 0.4 9313 .15 0.13 867
OILSEED Pasumpon 9. 05 0. 14 933 0. 17 G. 15 282
Kararajar 0.22 0. 14 632 0.38 0. 36 447
STATE 13.96 18.78 1, 345 14.76 20.33 1,377
Chengai NGK % ¥ 313 3 Td.0t 321
Ramanathapuram | Q.04 0.08 233 0.04 0.05 233
COTTON Pasuapon 0.0 0.03 386 g.01 0.02 337
Kamara jar 0.49 .50 172 0.50 ¢.51 172

STATE 2.67 1.54 289 | 2.54 £.21 282

| thengai ¥GR AT T 12, 580 0. 14 1.78 11,400 |

Ramanathapuram | 33 WX i, 240 XK ¥X 16, 260
SUGARCANE | Pasunpon 0.03 Q.15 11, 000 0.09 0.67 10, 500
) Kamarajar 0. 04 0.45 12, 410 0.0% 0.59 10, 700
STAHIE 2. 16 26.78 12,420 2.62 ] 32.04 12,230

WILLET © CHOLAN, CUMB, RAGT, MATZE, TENAD, VARAGU, SRMAT, OTHER MILLEES

PULSES : REDGRAM, BLACKGRAM, GREENGRAM, HORSE .GRAM, BEKGAL GRAN, OTHER PULSES
QILSEED » GROUNDNUT, GINGELLY, SUNFLOVER, CASTOR, SOYBEAN,
WP Less than 50

: Less than 500

L:LakhDMT L OFONr &%

{Agrostat 94 Diveclorate of Agriculture, Madras)
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2-3-3 By '

LS B BEBHERA5, G4F AV B—Fy LI LBSIT I AT, 896T-A & 28
PHOBRE LD TS, T, BENL 64T AL EANDTRE HD TS,

B ORI, 93, 4  FBE &M CH B ATHTIBHOhall LOASEBEH)
2587 A TR HEH D3, 239 D RO BHEBIBCE & 27, 4TITha) D% % BT B

. KBMAEIMERSUE, UK K BAMVETTV, KO, MREOHLSL
55U, AP P, BIESERE L. % OREFHHEAREVAN. RHERETHE T
bo kics DARVRDIFFRDFER biT- T3,

FAX IR E AN Ch 2R PEE R THA Y L U+ U, WHAY. St
M. T, BREDNEERE V. REDGEHCH I ¥ b o+ UL HIEL. &
{t. E(Blackgram)® { hai/: b OFEHIS. ¥ b P & EAE6, TSV E — TR bEi<iE-»
TW3, _

Fr ANy o RAESOILHBOAENLN | haXi/: D OFBERL L, ¥ P FE
B9, 88T —~ LR BE{. FUEn 3R] IBIVE-EBBIEN, STFI TS A
nyﬁyﬁaﬁviV+mﬁ%ﬁt$%mﬁ$¢$Eﬁ%ﬁ%»€~?ﬁb%<\v:
5 ¥ IH3, 833 E— & B bk, |

2-3-4 RIHK
BERAAL, 1992~03EBUE, 101, SB0HLAME D, MBERIT, 4TTA LI > C
VB BEMORE, AN, O, BT, RRREORAM. HRUOIMO
o, HKSOBENTOREE b7 > TOBHK, MR . BEMORARU SR
BEREM OB LS . MIEPEAIABA A RN TOBBANREL,

2-3-5 REHRMSE
(1) BB
b3 2 7 —HoBYERRE. NABEBEESOLTEARIR IR TOWEH, HEERE
CRIEFHHOI AL RENE X E LT TIOh S, MIRRERARNO
B S, oSSR ABERZO TEWISHHRWTTIE 2K E, DX
fbfﬂlbé&&O)f‘rz‘ﬂﬂﬁ‘ﬁﬁﬁ’&’é’%ﬁ\ XTI TTOAON—BRITH 5,

(2)
BroWluil. Be BT (Breeder seed). JR#EE - (Foundation seed), fR3E
fizr‘(COrlificd Sccd)a) 3 &ﬁ?ﬁ\ % "J\‘ 3 -C‘(‘éo 1993“"94‘;{0)%3&&?{1\ Bﬁ\ ﬁ%\

__20__



. Y. MIEOATHEHS0T b kIR COBR, BRSNS T
D AR TOYGERE bSVsunflower ¢ 5 ¥, RRUCHBCH2H., TRU
MIETHIHE L TV B, 2L OBECRAFIERE LIBEMOPE L/ T &
LTV, |
RIEMTO 1 kgits H NI, KBS, 5 E . MIEI3~180E —, F&TEA 15
E—L T3,

3 EH

BRI BRNRRA. BEHEERH. BIROXNCHESHh AL heaig
FRFR I K B AME Y 1993~ BEOINT OB AL, RE. AL AT
#140kg/ha & 15 > CHEY ., A » FEBON 2EOHME L1 - T 5, (LFIEH O
AR FNENICH D, 1992~ ORI BRIZIVEGIONL THThH 5, HlEH DR
BRI, F = 2%y b o BT b &R LRI (oSO EHIR S
HaoTWh, o, FE—R (10~313) OEMRIIHIT U CERLEL. ol
DEEDFEMRE I > T B, BHiIC W TIELE T LB &L {2 iThh.
8% 2 A PR TR A4 COME LT 2B EMESFENLT ohTh 5,

4) B¥E

BRI, AR — ERE Y5 - OBNBNTS S, MLk BNLdE
EIRIC L BIANE L, 1993~MYDMNERORFEOMMBEIH ST+ TH D, 10
RIOFPES D LT B, BRI W CEIEHO X S WREHELRT o Tnit,

PUNRBOBE T, BEEMAT AL ALV, KBLoECE. B
HOHMLRED, WHMOHF~ORANBREINTWEH b D, 7 I FHTIE.
1989~Q0IEE G104 12 | R OASEEMASER I NI, 1990~9E, JHEEHIC L
AL, MR 4 Fo b o eRELHN FRERIES 3o b B EREEEHER
LCwa,

-2 -



%2 —26

_______ EFIE (Fa) B ¥ |
N p K PR3 B oK Ak
F ety botid | 34.6] 13.8] 12.4] 49.4 81, 37.6% ¢
S PSS N 95.06| 7.4 7.3 42.3 135 31.3
2k 13.9| 161.3] 205.7| 780.9] 1,544, 372, 4% ¢ |

{Statistical Handbook of Tamil Nadu, 1994)"

Hh, IR SN TWABHIIROBDTHS, —HEBE. Fo Vv b4
D 100~5000 F — CHEATIRECH B,

BHC, Carbaryl. Carbofuron. Endosuifan. Monocrotophoes, Phosphomidon,
Qunialphos, Chloripyriphos. Bichlorovas, Methylo-Demoton, Phasclone,
Mancozeb, Carbendazim, Ediphenphos, Zinc phosphide, Alminium phosphide,
Bromodiolone, Anilophos, Butachlor, Benthiocarb, Thiram, Streptocycline

2-3-6 BERI-ER

(1) BXEM
EXEEE. WITemMLFFERML N oh. PIELRMTIER. PERUCRY
OEFEABD . BEENBRHEG. BRI REBNRGREMRERRDE - T
Bo FHESARE UL, HE, BENSELULERD S,
1993~ ED BEEM BRI A& O YRS MRB SR, B2 8 E— kv
T ERFHE ENVE — L - T2, HESROBE. 203, Bilobo s
B chHaoixiL, BENSELOEBAE. 20950 LOBE&flLi->Tha, .
1991 ~81EDRFAEHUC O A ARFOMAEH S RE -3,

(2) W - %

PO B BRI D S B R P ARBIAS, B (District) R BWCEHABRIC L O
EOTHAEROEHET > Td, o, &3GBHI MY RENRH N, R
AT S5 % N H(Village Leve) Worker )\ REINRTWVWAS, '

HREE, —AN DR 3~ 4 A LTE Y. BRI IEREAC 2 4
DT LR &1 > T B HOTREEB(Sub—Division) CH KB I 3581
EAFbAL JIC | EOF G5 ROMERREE 70, SOERRHREET > & & &
125 TWa, '

_22...



2-3-1 REhins

ROl - FURECRIENAF DL SRR BER oW TWB, K &
FOHFB[AEMRERAB(Food Corporation of India)ht, fFErE IO UNBRN S —51
HRFETEV L SBIfICRCAL . SIS TR S T e, BUFTEIT T REY O
AR e R L. HEOREE{T> T 5,

Ko ARERO XL AME., AT — IR b, TS OXKKMHCINBIcIRmi L,
it OEMEN ¢ & & bic, EHTHEAEEAROENBIHAEITI & TH 5.

2~ 4 DALY - HiK

24— 1 MAKOOBEE |

FAHLIRDOPMAH AR, FII, Edit, TR G HEIABE L >V B,

FIE DV CHBEIRHROREAKE < . NI CREINRC LSk A i X
W, KEDHICBO TR, AR ¥ Al X » COKESBRIN TV AL, ZEeiiiF]
AT E M, & Aok - BRI AR, BUKKER. RIKRZ R L <. 28t
AT U7ciEpbitio ik & Ucikx i, i~ ombitd BEEOBK L HECTIR SN
TWa, '

Wit ¥ AN SRR B X7 A7 20 b, KESHIEFROBKD
BAEKFE LTV, MO SNAKR, 1 ~Hs FORKTASBRS R, BUK
LAk d BRKERA BART L TRk I NS, 82 OEHIbOZTRIL. Rha
~HE el I EXFETH B, ABMBHEDKANAAOIIKO AN N S OMbIL
i LCuwna,

PARVAIOIFF BRI OGTCRSh, 88X L3y roglii oy Atk 2
KR—RCh B, JEF I, Htdes LIokiTd a0, IFFROE v 7@~ Bok
REIBEORTUE CH Y, KEHOMTEAH CRAINTERVRINCS 5, T,
ORI S » i, Ry FRIGORE, BIEFMoET 2 RNEIEES 22 h s, )
BEOEVEIV ShB & EN—RITCH B,

it & B XTI DAMNGIE N CH SREOMRHIEN. 0 BUBORNOE (I
BRINCIMA 170, D 3 ~ 4 TN 0N K THY . HHHE~OLHI.
FIM b S OMBICTDAG0 772U COBRIATbKAGEIC X M cld. SnED
!T‘—'«\Bififii\ S5H0E 2 HE LTEECH B, (A E LT - /2 “Manamathy Tank” D52
WD (KB D DX WBKTTALE) CRITRRCHBAROKNASY, Fio, M
BTUARHOIFRU A Y A L BT RPABORITOR TN B KHITCI GBI
A BEROBHEIC LA, RS LB CEN I MR bIEE DT ETH > 120)

ﬂ23u



2 I 03 P, AAOHETH H O UKE RS (Water Users’ Association=
WUABINTE 3, HREBORDItLSZHGICR. —EARXUBOWUARR
AT B EbCE D, MHRORKTHM S >, HRBEE (-2 1) 1H)
MHBBEINRTED, AVAKIROBDMIELIITRLEZH, KRomidEirb Lo
SHEFEINTNHA, '

AENZ DO TR BB R AKX AU Wi, FHBICURT Rk I/
L ERB, FEINERUKIRE BV AF LY 7 B LBilisE. EEH KD
RO LHO 3 HELLEEIL TN B,)

BU, MRMHTHEOHE L L ¢ WUAKEG X haER LW 22d 5, Rdx
SRR A KR oRERIROED,

£2-27
i RRIIR R PARGVIKE  DASOIEE] B4 | KEERIEF | it
Fo vty bokilg|  3TrE 204 % 10,17 | 5,051 9.05 | 3 628
S 2 T3 AR 19 20 .1 240 4.3 7, 424

(Statistical Handbook of Tamil Nadu, 1994)

2-4-2 @bihABOHEROER

ABADMR L L AADIBMARVEER (PWDF 7)) 3. B%RIEORPMERRD
I i BWC, TO TR LIB(Bund) 2500 T L S OFHIK IR ¢ o it
KB E LEDAROBREFRTHD . ROBEMSHBRINTVS, HH, HHRBEOXN
W, PWDEEHIO bo ikl 2, o

{3 (Bund) .
BPATIREE A 157 4 B 2o i AN s LR (Bund) TH D, 208 S I3 —RIIZ3~5
M CH B, LIREITIR. BKT. RA TOMSBER BV TS CHRYNT
WA bH LM —RENCE LY (BROFLS SV TH 2,

{2) HUKTI.(Sluice)

HAOTBOHIRERK T 2 i, LEOLME LT L~ HiOBK I (Sluice)
BEFLNTH S, WKL, EHEHOM D AN, L2 ST AKER. St
Kotk S LOBh LB, TiHdG VRV Y HcI b fshTwa, o

BUKRVESEd 5700k, RO 3IFEHOEMH 5,

ot



1) Plug

AOWABINBEHFOMILCHD . OMTLRIEEOAMO(Plug) %
WEHELT S L THKROBEIZ{T Do "Plug" OIMERAY » FARTANCH S,

2) Barrel
“Plug "TER EHTW A, THEEOIR(Barrel) 21 5,
3) Shutter
- RROFARIL. KFHEORANTCHED . EARORTICAR L L BHHNOR S 1
F& — b (Shutter) 2513, % L9532 & THRKROBMEITI. “Shutter”
ORI RAE Y Pk, AhTiTohd,

B, “Plug” BARU “Barvel" EXN0B &, MAKOFKRINBHELNTS
B, EHEOKAOE LGLTF & - 28Aicild, ZoMOE,MrLORRITE
1B, Ok, WO ANNOEEERI KT TRAEEUKARERD ST
BY., BHRELECHEINTCNEN, MDROKNIIEF UL L X SRk
LCHKREITY s LB OKE~DEAB LS B IEROD AR PRIk B 7
HLEHE NS, '
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NO.F.2/1/% -Jap.
Wild §¢HRIT

fad qxisy

arfdx w1f
Government of India {(Bharat Sarkar)
Minislry of Firance (Vitta Mantralaya}
Department of Economic Affairs (Arthik Karya Vibhag)

7§ fge@l/New Delht_ the 11th ang.. 19 95

H10E VERBALE

The Ministry of Finance of India présents its
canpliments to the EZmbassy of Japan ani have the honour to
invite attention to thelr Note Verbale No.5/128/94 dated 26.9.94

inviting propcsals for preparation of Detailed Froject Reports
umder the Technicsl Cooperation Programme of Govermnent of Japan.

The following two development study propocsals are
enclosed for the year 1995-983-~

1, Management of solid waste in National River comnservatic
plan towms.

2. ‘ Rehabilltatlon of Minor Irrigation Tanks for Rural
Bevelopment in Tamil Nadu.

This Ministry would be grateful if the Embassy of
Japan could xindly process the above proposals at an early date,

The Ministry of Finance of India avails itself of
this opportunity to renew to-the Embassy of Japan the assurance
of its highest consideraticn,

Embassy of Japan
New Delhi
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Project Title : The Rehabilitation of Minor Irrigabtion Tanks for

Rural Development in Tamilnadu, India

Requesting Agency:Ministry of Water Resoutces,Government of India,

Proposed Source of Assistance : Govecrnwent of Japan

Background :

India

India has a population of 846 million (1991 census) and covers
an area of 328 million hectares of land. Agriculture continues
tec be the dominating sector of the Indian economy. 1L
contributes about 35% of GNP and occupies aboul G5% of the
total labour force and provides the base for 45% of India's
export. It is the primary source of livelihood in rural areas
which account for 75% of India's population and 80% of itks
poor. The rapid population growth combjned with a relatively
poor resource base has imposed severe constraint on India's
econonnic development.

Water is the single most important input for agriculture
production. Supply of adeguate water for crops and olther uses
in India is usuvally complicated by the paradoxes of its
climate and geography. The rainfall is seasonal and often
erratic in timing and geographical distribution resulling in
frequent catastrophical droughts, and occasional floods.
Irrigation is essential for successful agricultural operation
and is a corner stone in India's agricultural developnent. The
irrigated area in the British iIndia at Lhe end of the 19th
Century was 7.5 million hectares by public works and 5.7
million hectares by. private works. Upon partition of the
country in 1947, the area under irrigation stood at 19.4
Million hectares. Confronted with a massive food shortage,
irrigation was given higher priority during the planning era
in 1950. As a result gross irrigation potential rose from 22.6
million hectares in 1950 to 67.8 million hectares at the end
of the 6th plan 1980-85. The actual nek area irrigated in 1984-
85 was 41.8 million hectares and the gross area irrigated was
54 million hectares. The gross irrigated potential 1is
estimated as 113.9% million hectares.

In India, irrigated agriculture contributes 55% of the totatl

agricultural output and India has the largest irrigated area
in the world.
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Lamilnadu

&§m§§n§§ur‘covers an areamsofszgaboub==13=rmi7 7 196" hectares
equivalent to gdiEgofgithecountiny. Its population is 53.6
million which is about 7%. Inspite of rapid industrial
development in the State, aymicuwhture continues to have a
predominant influence on the economy of the State. It
contributes abontu=35%mzofmthedStatedmincone and epploysubl
Bersentzofatheruorkingxpopulation (1% CNILTIACOFS) p Ns aa
agricultural labourers)). ~ It is Ythe primary source O
enployment for Lhe FOral population.which—fotins—twothird_of

the total population, Tamilnadu having 4% of the counkry's

aréa and 7% cof the population has only aboukb 13.9% of the

country's surface helow.

Counktry's average annual rainfall is 1194 mm and Tamilnadu's
average rainfall is 925.2 mm. Ont of which 47% is received
during - north-east monsoon and Lhe 32% - during south-west
monsoon period. In the State the FTinfall@ismsaeasonaly and
often erratic in timing and geographical distribution
resulting in frequent catastrophic droughts or occasional
floods. Irrigation is essential for successful agricultural

operation in the State,

.The operation holdings amounts to 7,999 millions accounting
for 7.474 million hectare. The marginel heoldings account fov
5.845 million (73%) ,covering an extent of 2.118 million
hectare (28%).

The #EtEyreagmircigatedris 2,697,802 hectares (1992) ouk zf
which tapkszcontributedq23%%s{ Ganals..32% and HWells4850 The

gross area irrigated is 3,384,718 hectares and the irrigaticn
efficiency is 125%. :

The net area sown is 44% of the geograplical._area and net area
irrigated is 46.7 percent of the area sown,

Tamilnadu has surface flow potential of 3.4 million hectares
and about 3.3 million hectares. has already been utilised. The
ground water potential has been estimated as 3.144 millicn
hectares and 1.954 million hectares has been utilised and the
balance is 1.19 million hectares. There is pracltically no
suvface water potential is lefl unutilised. In rvegions where
surface potential is low, ground water has been overexploited
and the balance potential of the State lies in regions where
the surface water potential is good and Lhe people will nct
have much inclination to utilise costlier ground water
resources. Also Tamilnadu is power deficit and the additional
power fFor further ground water utilisation will not be easily
available. :
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Consequently future expansion of irrigated agriculture in
Tamilnadu depends largely on achieving greater efficiency of
watgr use ‘in Eﬂg_jggﬁﬁéme systems. Projects to modernise
Periyar-Vaigai Irrigation ——System, - the second largest
irrigation system in Tamilnadu and Water Management Projects
in 10 other river basins have been taken up with @Worid Dank
Aid and Projects to modernise rainfed tanks have been taken
up w1thlEEC*E§ET§EEEEH. Under Phase I modernisation of 205
tanks have heen completed. Under Phase JI, 216 rainfed tanks
and 80 Zamin tanks have been up. Additional 89 rainfled Lanks
have been included in the Phase I1 ExLensjon Programme. As Lhe
total number of tanks are 39,202 spread all over the State
irrigating 629,830 hectares nel in 1992-93 skill, there are
targe number of Lanka requiving rehahititabion.” There ave
35,575 rainfed Lanks with vavying irrigation area,

‘ .
The term 'tank' as used throughouk India refers to a small
sbtorage reservoir serving on irfigation arrd ranging ivn size
from a few hectares upto 1,000 hectares,“occasionally larger.
Technically, tanks were the principal Source of irrigation in
much of India prior to "the advent ©f large dams and major
canal systems. They still account for a signifieant proporkion
of the total itrrigated avea wilh Cenlkieal and SouLhern States.
The four Southern States nawely Andhrapradesh, Tawilnadu,
Karnataka and Kerala together have 55% of the Lanks in the
country. tamilnadu accounts for aboul 17 percent of khhe tanks
in the country. '

The large semitarid aveas nol served by major canal sysbem and
with very limited ground waler pokential, tanks ave in faclk
the only possible source of irrigation. :

In view of iks small size, a kank and jits irrigated area are
coumonly associated with a single village and fovm an integral
part of its socio-economic sEructure. It is this comiunal
feature of Etank irrigation which distinguish it €rom
irrigation ‘under medjvm and major projects. Also there is
closer involvement of the beneficiaries in its operation. Tank
irrigation requires special attention as its beneficiaries ate
small cultivators and also the implementation periocd is short
compared to larye irrigation projects.

The tanks were constrvcted hundreds of years ago and their
water use efficiency has come down to as low as 25.35% due
to various facts such as poor maintenance, siltation, poor
water management in the command area. It is necessaty to
conserve the wakter stored in the Lanks and improve the
efficiency through rehabilitation of tanks and minimising the
water loss by modernising the conveyance syslem and adoption
of better water managemenl Lechnigues.
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In order .to formulate a detailed development  plan, a
comprehensive study has to be taken up Lo arrive at the
various strategies in view of the large number of rainfed

tanks on which the entire rural sector agricultural economy
revolves,

Objeclivey

The main objective of the Study is to conduct a master

plap on the rehabititation of minor irrigation tanks in the
Tamilnadu State {Phase I Study) and to conduct a feasibility
study for the selected pilot projacts identified Lhrough the
master plan (Phase II Study). :

The detailed objectives of the Study are as follows :

(1) To survey and investigate the existing minor irvigaltion
tanks in Tamilnadu State to deterwnine the present
‘condiltions and to identify the necessity and the nain
components of improvement and development.

(2) 7To evaluabte the irrigation potenktial of Lhe exisling
minor irrvigation tanks and Ghe paossibiliky of ks
increase through the rehabilitation of these tanks.

{3} To w«lassify the wminor irrigation tanks according Lo
different categories based on the command area, typs of
minor irrigation tanks etc. and to select pilot projects.

{(4) To assess the individual and combined feasibility of the
gelected pilol projern)t and - Lo lormulalke a delailed
development plan for khe pilob project areas.

(5} To establish a guideline [or CLurther planning, design,

' operation and mwaintenance and development  of mninor
irrigation tanks based on the feasibility study of the
pilot projech arveas.

(6) To make technology transfer to the cvounterpart personnel,
project staflf and to Lhe farmer leaders of Lhe Study Area
through the course of the Study.

Proposed Study nrea

The Study Area shall cover the command area and the sabchneni
area of -Lhe minar irrigation tanks of Lhe Tamiloads Stabe, The
Masker Plan SLudy (Phaxe 1) shaddl b carvied ont in The

CTamidnady Stala awl Lhe Feasibility Stody (Plhase 171 shall he

carrvied ouk in the pilol projecks arveas bdenl i bod hrongly Fhe
Master Plan Stbwiy. : :
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4, Scope of the Study

The Study shall comprise of two pliases: Master Plane Study -
Phase I and Feasibility Study - Phase II.

4.1 Master Plan Study (Phase I)

{1} Collection and review of data and 1nformaL10n on the follow;ng
aspects:

a) Minor irrvigation tanks

i) Distribution of minor irrigation Lanks in the various
districts of the Tamllnadu Skake amt their relalive
importance with respect to the neeessily  of rural
population of the diskrict.

i) Major constraints which jmpair the efficiency of Lhe
minor irvigation tanks and their remedial measures.
iii) Ayricultural practices, = waker managenenl and

participation of favmers in Lhe cowmand arecas ol Lhe
minor irvigalbion tanks

b} Basic dala and information

Apatrt from the above dalka on the minor irrigation tanks,
basic information shall be colleched on the following
aspect of the Study area.

i)} HNatural conditions including the hydrology, metearology,
geology, soils etc. .

i) Socioeconomic conditions including - population, land
tenure, education, employment, social organisation eta.

iii) Agriculture and livestock farming with respect to farming
practice, land use etc.

iv) Ayroeconony wikh rvespnelk Lo produckion,  narkeling,
investment, farmer's organisaltion elc

v} Social infrastructure facililties wilth respech tn donestic
walar supply, Lransportabion, sacial welface ~heo,

vi) Environmental aspecls

{2) Evaluation of meanvnmnnL of irvigation potenltial rhrough the
rehabilitation of wminer irrigation tanks Based on  Lhe
followlng aspects:

Present irrigakion pnipnl\nl of thﬁ minor irvigation Lanks
Constraints which impair the alficienc Y

Remedial measures

development shrabeyy
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(3

(1)

To classify kthe minor irrigalion Lanks accarding Lo diffevant
calegories based on the command area, Lype of minor irrigation
tanks etc.

A selection criteria may be formulated to select pilot
projects based on the natural condilions, necessity of Lthe
region elc.

A priority list shall be pre?ared for the projects to be
undertaken.

eilot projecls shall be selected for the [easibilitbty Study.
FeanibilitLy Study {Chase IT)

Technical and Ehe Economical feasibility of the selecked pilob

- project shall be carried out covering the following aspacts:

i) Collection of data and information necessary for Lthe
feasibility study in the pilot project areas

ii) Formulation of a detailed development plan based an the
needs of Lhe local population

iii} To undertake the preliminary engineering design IZor Lthe

rehabilitation works ,
iv) To prepare the cost-estimate faor Lhe selected pilat

projects
v} To carry out the economic analysis of the pilot projecls
vi) To evaluate the social:and the environmental impacts of

the project

vii} to prepare an opkimum implementation schedule of these

{2y

4.3

4.3.

pilot schrmes

To establish a guideline for CEurkher planning, design,
operation and maintepance and developurnl of minor ireigalion
tanks based on the feasibility study of the pilol sroject
areas.

Study Schedule

The Stuwly shall be carrvied into Lwo phases; i.e Phase [ and
Phase 1I :

1 Master Plan Study (Phase I Stndy)
The Master plan study shall be carried out within a gfeviad
of 5 months, i.e. field work for 3 moulhs in India arl home

office work for 2 months in Japan (vom Lhe date of
commencemnent .
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4.3.2 Feasibilily Study (Phase TI Study)

5.1

Following the master plan study, Ehe fuaq1b1lily sLudy shall
be carried out within a period of 7 months, i.e. field work

for 4 months in India and home ocffice work for 3 months in
Japan. -

The Study schedule is shown in Table 1.

Reports

The following repnrts will he made by the Study Team o
submitted Lo the Governwent of India.

1 Inception Report - Thirty (30} canPq at th commwencemnent
of: Study

2) Progress Report{(i)- Thirty (30) copies at the end of
Field Work - o

3) Interim Reporl - Thirty (30) copies at the end of the
Master Plan Study ' ' :

4} Progress QReport{II) - Thirty (30) copies at the end of
the field Work of Lhe Phase II Study _ _

5) Draft Final Report - Thirty (30} copies at the end of
Phase I1 Study

6) Final Report - One hundred (100) copies within 2 nonths
after the receipt of comments from the Indian
counterparts on the Draft Fina! Report.

Estimated Project Requiremenis
Japndnsu Conkributiion

The GovernmenL of Japan is kindly requested for the Uechnical
cooparation Lhrongh Japan Inbternabtiomal Cooperaliion Ageney
{JICA) including despatching the Stwly Teaw, supplying the
equipment and other [acililies wmeationed below (or Lhe Study
and performing transfer of knowledge to the counterpari
personnel of the Study.

The expakviate experts required for bthe Study will be as
follows:

~Team Leaderv

-Irrigation and Drainage Engineer

-Meteorology and Hydrology Bxpert

-Soil and Land Use Expert

~Civil Pnglnvcl(onalgn and Cost Engineer)
~Agronomist

~Rural Developmwent Planner

-Project Economy and Project Evaluation Pxpptt
-Surveaeyar

~Cavivonmenial Gxperk
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5.1.2 Equipment and olbher Requirements

Two personal computers and programs for hydrological
calculations

Local transport for the Study Team - 4 Mini vans

Xerox machine for the Study purpose

Water Quality Checker for insitu measurements of the water
quality

The above facilities shall please be handed over to PKiD

department of the Government of Tamilnadu after the conpletion
of the Study.

It is regquested that the Study Team shall bring all the
necdssary eguipment, materials, and other consumable itens

required for the Study.

5.1.3 Counterparts Training in-Japan

Counterpart training shall be carried in Japan for 1 wmonth
period about the Advanced Irrigation Facilities in Japan.

Contribution from Government of India

In order to Facilitate smooth implenentation of the Study, the
Governnent of India shall take the following measures:

1) The Ffoallowing facilities and arrangements szhall ke
provided to the Stidy Teaw in coopevakion with Lhe
veloevant ocvganizalions:

-pata and inforwmation for the Study
-0ffice room{s) and materials
-1.p Cards for the menber of the Study

2} To assign Full time counterpart personnel to the Stgdy
: Team during their stay in India to play the Zollowing
roles as the coordinator of the Study.

-To make appointments, and set up meetings wikh the
authorities, departments, and firms wherever the Study
Team intend Lo visit.

-To attend the site_survey with the Study Tean ind rake
arrangements for the accommndation, getting pernissions
etec. :

-To assist the Study Tean fotr the collection of iata ancd
information,

3} To make arrangements to allow the Study Tean to trimg all

the necessary data and information, maps and niterials
related to the Study.
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SCOPE OF WORK

THESTUDY ONTHE REHABILITATION OF MINOR IRRIGATION TANKS
: FOR RURAL DEVELOPMENT iN TAMILNADU

AGREED UPON BETWEEN

THE MINISTRY OF WATERRESOURCES, GO-VERNMEN].' OF INDIA, AND THEPUBLIC
WORKS DEPARTMENT, GOVERNMENT OF TAMIL NADU

JAPAN INTERNATIONAL COOPERATION AG_ENCY

Mr. Tadashi Tsuchiya

Leader, '

Preparatory Study Team,

Japan International Cooperation Agency

DELHI}, 9TH AUGUST, 1996

N Ciny '-J\- 4\.—} LP—A-

Mr. Naresh Gupta
Secretary,

Public Works Department,
Government of Tamil Nadu

e

Mr. Raj‘endra Mishra
Deputy Secretary,
Ministry of Water Resources

Mrs. Rama Murali

Joint Secretary,

Department of Economic Affairs,
Ministry of Finance
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NTRODUCTION

In response to the request of the Government of ladia (hereinafter referredto as “GOL"), the
Government of Japan (hereinafter referced to as “GQJ") has decided to conduct the Study on the
Rchabilitadorn_of Minor lrrigation Tanks for Rural Development in Tamil Nadu, (heceinaftes
referred o as "the Study”) in accondmice with the relevantaws and .regulat.ions in fon:.e inJapan,

Accordingly, Japan Intemational Cooperation Ageicy (hereinalterrefecred to as "JICA"),
the officia! agency responsible f@r the implementationof the technical cooperation programmes of
GO, will undertake the Study in close coopecation with the avthorities concerned of GOl and the
Governnent of Tamil Nado (hereinafterreferred to as "GOTN"),

On tbe part of GOI and GOTN, the Ministry of Water Resources (herzinafter rf:l‘erred toas
"MOWR"}, and the I'ublic Works Deparumernt (hereiﬁaﬁcr referred toas "I"WD") shall act,
respectively, as counterpart agenciesto the Japanese study teamand also as a coordinating body in
relation with othee governmental and non-governmental organizations concerned for the smoath
implementationof the Stdy,

The preseat document sets forth the Scope of Work with regard to the Study.

. OBJECTIVESOF THESTUDY
The objectives of the Study are
1. To formulate Master Plan on the Rehabilitationel Minor krrigation Tanks for Rural
Development for the State of Tamil Nadu ,'
2. To conduct Feasibility Studies in the selected areas where tank irrigation agricultuce s

predominant in the rural society, and

3. To czrry oul technology transfer Lo the Indian counterpart pecsonnel through on-the-job training

in the course of the Swudy.

[IL.STUDY AREA

T he Study covers Anna, MGR, Ramanathapuram, Pasumpon Mutburamalinga Thevar and

& N
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Kamarajar districts (a total area of approximately 20,463 sq.kum.).

IV.SCOPE OF THESTUDY
Phase I {Master Plan Study)
1. Collectionand review of the existing reports; dataand informationby way of field survey
with emphasis on the following items:
a. Locationand current condition of irrigation tanks inthe study area.
b. Tank operationand water management systems
c. Rehahilitationand maintenance system of the irrigation tanks
d, Agriculturat practices and ageo economy
e. Socio-ecotomic conditions and social environmental aspedis
f. Natural conditions (climateand geographical environmeat, eic. )
g. Analysis of the govemmental policies and agricultural preferences for the rural sector

2. Major constraints which impair the efficiency of the irtigation tanks and cemedial measures
necessary

3. Review of the ongoing tank rehabifitation plan and proj ectsi.ncluding critesion adopted
4. Formulation of Master Plan for the cehabilitationof imigation tanks and selection of areas for

the Feasibility Study

Phase Il (Feasibility Study)

1. Collectionof dataand infbrma:iou jnthe selected areas through additional field survey.
2. Formulation of rehabifitationplan of inigation tanksin line with rurel pasticipation
promotionin the selecied areas covering the foliowing elements:
a. Land use plan, farming plan and agricuftural supporting system
b. Preliminacy engincering design for the rehabifitationwork
c. Opecation and maintenance plan for irrigation -
d. Water managentent

e. Environmedtal protection plan



f. Designing of optimum implementationschedule of the rehabilitation works
g. Estimationof the project costs and benefits

h. Evalvationand recommendation

3. Establishing guidelines on the irrigation tanks for subsequent rehabilitation plans and project

appraisal

V. STUDY SCHEDULE

The tentative work schedule of the Study is as attached (see Annex [).

V1. REPORTS

Japanese side shall prepare and submit the following reports in English to GOI/GOTN.

Inception Repoct

Thisty (30) copies in English at the commencementof Phase 1 Study.

. Progress Report (1)

Thirty (30) copies in English atthe end of the field work of Phase 1 Study.

. Intecim Report

Thirty (30) copies in English at the commencementof Phase 1l Srudy.

. ngfess Report (2)

Thiety (30) copies in English atthe end of the field work of Pbase 1l Study.

. Draft Final Report

Thirty (30) copies in English atthe end of the second home office work. The Indian side
provides JICA with its comments on the Draft Final Repoct within one (1) momth after coceipt

of the Draft Final Report.

. Final Report

Fifty (50) copiesin English within one (1) month after receiving GOI's commertson the Draft

Final Repoxt.

28 ®

__5‘8__



vii. UNDERTAKING COF GOIIGOTN
1. 'Tofacilitatethe sinooth conduct of the Study, GOVGOTN shall take necessary measures:

(1) To secure the safety of the Japanese study teamndoring theirassignment in India,

(2) To permit the niembecs of e Japanese study teanito enter, feave and sojourn in ladia for
the duration of their assigrnument therein, and exemptthem froin foreign registration
requirements and consular fees,

(3) To exempt the members of the Japanese study team from taxes, duties and other chages on
equipment, h\achinezy and other materials brought into and out of tndia for the conduct of
the Study,

(4) To exemptthe membecsof the Japanese study teamfrom income taxes and chages of any
kind imposed on or in connedtion with any emoluments or allowances paid to the members
of the Japanese study team for their services in connection with the implementationof the
Swdy,

{5) To provide the necessary facilitiesto the Ja paﬁese study team for remitlaviceas well as
utilizationof the funds introduced into india from Japanin connedion with the
implementationof the Study,

(6) To secure pecmission for entry into private propetties and other areas for the conduct of the
Study when necessity arises,

(7)To make available to the Japanese study teamto take all dataand documeats (including
photograpbs and ma ps} other than those restcicted | cefatedto the Study out of Indiato
Japan, and,

(8) To provide medical services as needed and its expenses will be chargeable on the members
of the Japanese study team.

2. GOVGOTN shall bear claims, if any arises, against the members of the Japanese study team
resulting from, occurring in the course of,, or otherwise connected with, the discharge of their
duties in the implementationof the Study, except whea such claims arise from gross negligeace

or wiliful misconduct on the past of the members of the Japanese study team.

L N



3. MOWR/PWD, have all responsibilities for the implementationof the Study and also as
coordinating bodies in relation with other governmental and non-governmental organizations

coacerned for the smooth implementationof the Study.,

4, MOWR/PWD shall, atits own expense, provide the Japanese study team with the followings,

in cooperation with other relevant organizations:

(1) Counterpart personsel,

(2) Suitable office space with necessacy equipment in Madras and survey site,
(3) Vehicles with drivers and necessary equipment for the Study, and

{4) Credentials or identificationcards.

VI UNDERTAKING OF JICA
For the implementationof the Swudy, JICA shall take the following measures,

(1) To despatch, atits own expense, the Japanese study teamto India, and

(2) To pecform technology tvansfer to the Indian counterpart personnel inthe course of the Study.

IX. CONSULTATION
JICA and MOWR/PWD shall consult with each othec in respect of any malter that may arise

from or in connection with the Study.
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3. Wk (M/M)
MINUTES OF MEETING
ON
- DISCUSSIONS OF SCOPE OF WORK
FOR

THE STUDY ONTHE REHABILITATIONOF MINOR IRRIGATION TANKS
FOR RURAL DEVELOPMENT N TAMIL NADU

DELHL, 911 AUGUST, 1996

]\.‘.-. e !.lf*‘

Mr. Naresh Gupta
Secretary,

Public Works Departotent
Government of Tamil Nadu

\-\"\4 W ,__’i_:{’{f_,\ .

e

Mr. Rajenden Mishra
Deputy Secretary
Ministey of Water Resources

= e _;\t“'_‘\ / "/(//' :
| 7 T /‘ﬁh e Kuv e ~
P s L
Mr. T'adashi ‘I'suchiya Mrs. Rama Murali
" Leader, _ Joial Secretary,
I'reparatory Study T'eam l2epartment of Economic Affaics
Japan Intecnational Cooperation Agency Miistey of Finance
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The Peeliminary Study T'eam, headed by Mr. ‘Tadashi Tsuchiya, [or the Study on the
Rehabilitationof Minor inigation’Fanks {or Rural Developmentinl'amil Nadu (bereinafter
relerred 1o as "the Mudy™) made a visit to India from 2%th July, 1996, to discuss the Scope of
Work for the Study with avthorities concented of the Government of India.

In conntection with'the above. a series of discussions was held betweenthe Japanese
study team and the avthorities conceimed of the Governmernt of india’the Goverrunent of Tamil
MNadu {list of participants aached as Annex 1), and both sides caute to ait agreenient and signed

the Scope of Work on the 9th of August, 1996.

The salient results of the discussions are as follows: _
‘I'be Study will be conducted in Anna and MGR (foner Chengalpattu- MGR district) and
Ramaual.hé pﬁram. Pasumipon Muthuramatinga'l'bevar and Kamarajar districts (former
Ramana hapuram district) with focus on the PWD tanks, based upon explanationsby PWD as
follows:
A. Selection of above five distticts

a. These {ive districts account for more than 35% of minor inigation tanks in the State.
b. ‘I'he command area of tanks inthese districis account for more than 43% of the toiad
command area in the State.

c. T'hese districts lie in dif fecent agro-climatic zones.
4. T'he numbec of marginal and small farmers forms a high percenage in these districts.
8. Focus on PWU tanks

‘I'tere are three Lypes of minor iirigationtanks in the State of Tamil Nadu, je.; Panchayat
Union tanks, PWD tanks and Ex-zamintanks. Some of the minor imigation tanks are calledas
"system lanks” because of their nawre thatthey get their supply of watec througlhs a system of
canals ([rem storage Reservoirs and lave assured sopply apat from the yicld {rom theirown
catchunents. ' '

‘The Panchayat Union tanks are undec the control of Panchayat Unions with command aea
less than 40 ha. ‘Ihe Ex-zamintanks are geacrally small tanks with limited command aea
mosty less than40 . ‘The 'V D tanks have command area more tha 40 ha and supply water

to many {armers. o
With a view to derive maximum benefits from the reltabilitation projed, PAWD tanks (excefx

- - S L N
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system tanks) which have lasger conimand area under thie control and maintenanceof PWD are
proposed 1o be taken up.
T'here are approximately 2 600 such PWD tanks in the study area{see Annex [I)

Along list of the minor irrigation tanks will be prepared and handed (o the study team at the
time of the commencementof the Study. Contents of the list are as aitached. (see Asmnex 1)

A 1: 5,000 map lor each village in the study areaand 1: 50,000 maps ol:the study wea, with
indications of calchinent area, command area and other necessary information on them, will be
made availableto the study team when required.

Areas for the Feasibility Study will be selected on the basis of the 6ulcoslles of the Phase |
Study, and the guidelines will be formulated Lo suggest reliabilitationmethods and nmi:ﬁ:en.ame
system of the irrigation tanks.

‘I'be Indian side explained that enviconmental impact of the rehabilitation work will be negiigible
because the work witl be made only on the structures existing for centuries, and therefoce ElA
will dot be necessary.

A steering conunitteewill be established for coordinating the avthorities concemed and
eohancing effedtiveimplementationof the project. ‘I'bie authorities gracelully scheduledto
paticipateare; Depeutments of Public Works, Agriculture, Agricoltuial Engineering,
Environment, and Rural Developmens of the State of Tamil Nadu,

I view of conductiog a site survey in distant areas of the TamilNadu State, the portable
communicationequipment will be provided ﬁhcmver available under the extended network

of I'ublic Works Depacument.

PWD explained the difficultiesto provide vehicle because of their fimitation of the budget and
requested the Japasese side Lo procure the vehicles. ‘The Japanese side stated that it wovld

convey thatepest the Japanese Goverunest,
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List of Paticipants

I CGovernment of Jndia
{ Ministey of Linance
(1) Mes. Rama Muriﬂi.]oint Seadary
(2)Me. D. N l\l;u:wimlmlla.ju. Depury Seaciiny
(3)Mr. G. 8. Grewal, Under Seadtawy

2 Ministry of WaterResources

(1) Mr. Rajendra Mishea, Deputy Secretasy

H  Suate Government of ‘Frunil Nadu
| Departmentof P'ublic Works

{1) Mr. Burai Murvgan, Minister

{2) M. Naresh Gupla, Secxdai‘y

{3) Me. M. Kaliapeiumal, Chief Engineer, for Minor hivigation

(4) Mr. M. Kcishnamootthy, Joint Chief Engineer
(5) Mr. S. M. Arasu, Superintending Engineer

(6) Mc. L. ). Kishore Vincent, Lxecutive Engineer

(7) Mr. I. Natanasigamani, Assistant Executive Enginees

2 Others

Annex i

(1) Mre. P. A, Visswanathan, Supecintendivg Engineer, Agricultural Engineering Depatinent

(2) Mr. K. Chandrudu, Joint Diredlor of Agriculture Depatment

11 Japusiese Side
P'reparatory Study eun
(I} Mr. I, Tsuchiya, Leadet
{2) Mr. 1", lijima
(3) M. 'I". Aovki
(1) M. 1. Kume
(3) Ms. M, Yanuszaki

\*’f

L
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Hemsof Long List
A MNae of ‘lank
It “Fank Plrale Ul guheg BEE 5 b))
{0 Loetion
. Adminisuadive Unit
Disuid
Taluk
Village
2. Coordinates
Latude
Longitude
Altitude
3. River Basin
D Climatology
1. Starions of Relerence
2. Coordinates *
Latilode
Longitude
Altitvde
3. Years of Qbsecvations *
4. Avecage Rainfall”
SW Monsoon
MNE Monsoon
Winter petiod
Hot periad
Total
* for each station
i Hydrology
1. Catclunem Area
I'rec Catchiment Avea
Imerceed Catclunent Auva
T'aat
Lquisalent Cadclunent Ared

2. I'ype of Catchument

/7 N
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3. Dependable Yield pec Arca
4. Yield
£rom bFree Catclunent
Uroitt lntorcepted Catcliment
Erom Supply Channel
Total
F ‘Tank Characteristics
1. Fuli'Tank Level
2. Maximuin Water Level
. Top Bund Level
. Free Board
. Length of Bund
. Heigbt of Bund
. ‘Top Width of Bund
. Side slope; Front X:1
Rear Y:1
9. No. of Filings
10. Useful Yield
11. Live Storage Capacity

@ ~ & U A W

12. Dead Storage Capacity
13. Maximum Depth of Storage
G Surplus Arrangement
1. Lengthof Weir
B. C. Calingula Weir
Sand Weir
Total
2, Crest Level
3. Maximwum Flood Dischaige
4. Designed Fiood Discharge
5. Flood Lift
H Head Slvices
for eachsluice
{. Chainage
2. Sifl Level
3. Dischasge

4. Lining /y .
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3. Regulating Arrangement
6. Registered Ayacut

i P'roduction

i, Ayacuwt
livigable Area
by Tank Only
by lank and Well
Other Cultivated Area
Permanent Gap
Registered Ayacut
2. No. of Wellfor Lnigation
Eneaigized
Common Use
Individual Use
Not Energized
Common Use
Individval Use
total
3. Crop Area
Permanent Crop
Sugar Cane
Banana
Others
Sub Toal
Seasonat Crop
15t Rice
200 Rice
3rd Rice
Cotton
{*ulse
Mitlet
Qil seed
Others
Sub “Lexal
Fallow Area
Taal

4, Average Crop Yield
Peninantent Ceop
Svgar Cane
Banana
Others
Seasonat Crop
Ist Rice * (* in Hosk)
2nd Rice "
3rd Rice”
Cotton
Pulse
Miitet
Qil seed

Others I L
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J Socio Economics

L. No. of Farmers by Size
below | ha
between | - 2 ha
abiove 2ha
Total
Average Size
2. No. of Persons Concerned
Farmers' Family
Farm Labourers’ Family

3. Hamtets
For each Hamle
Naime
No. of Farmers
No. of Persons
Male Adult{Work age)
Female Adult
Children
Aged
4. W.U. A
MName
Name of President

Registered Dae
5. Status of On-going Froject
EEC
DANIDA
WB
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1 “Staff Appraisal Report, INDIA Tamit Nadu, Water Resources Consolidation Project™
(Annexes Separate Cover), The World Bank, May 19, 1995

2 "Impact of Varying Water Supply or Input Use and Yields of Tank Irrigated Rice"
Department of Agricultural Economics, IRRI, April, 1988

3 “Conjunctive Use of Tank and Well Water in Tank Irrigation Systems"
K. Palanisami, IRRI, April, 1988

4  “Tank Irrigation in Semi-Arid Tropical India Economic Evaluation and Alternatives for
Improvement"
M. von Oppen and K. V. Subba Rao, Research Bulletin No. 1¢ International
Crops Research Institute for the Semi-Arid Tropics (ICRISAT), 1987

5 "Evaluating the Pcrfomxancc of Tank Irrigation Systems"
K. Palanisami and J. C. Flinn , Department of Agricultural Econoniics, IRR], Jan 1988

6 'Watershed Development Proceedings of Danida's Interational Workshop on Watershed
Development”
DANIDA, April, 1996

7 “Information Note on DANIDA's Watershed Development Programme (DANWADEP)"
DANIDA, March, 1995

8 "“Farmers' Patticipation in Tank Rehabilitation and Management 'A Case Study - Kedar Tank"
Centre for Water Resources and Ocean Management, Anna University, June, 1996

9  "Altemative Approaches to Tank Rehabilitation and Management - An Bxperiment Project
Resume and Status Report on Sowdarpalty Tank”
Ford Foundation Project, Centre for Waler Resources and Ocean Management, Anna

University, February, 1995
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10

11

12

13

14

16

17

138

19

*Tank Irrigation Systems in Tamil Nadu, India, Phase I Extension ALA/88/11, 'Inception
Repont™™

WS Atkins Intemational Limited, December, 1995

"Screening and Feasibility Report for Melakuilkudi Tank Madurai District (draft revised
format, third revision *Tank Modemization Project Phase 11 Extension').
Public Works Department, November, 1994

"Sowdarpatti Karisalkulam tank in Tirumangalam Taluk in Madurai District"
Public Works Depariment, August, 1996

“Ayavitan and Udaikulam Tank in Madurai South Taluk of Madurai District”
Public Works Department, August, 1996

"European Economic Communily Assistance Modemization of Tank Irrigation in
Chettikurichi Tank in Srivilliputhur Taluk in Kamarajar District"
Public Works Depattment, August, 1396

"Huropean Economic Community Assistance Modernization of Tank Irrigation of Vengal |
Tank in Chettikurichi in Thiruvallor Taluk in Chengalpattu - MGR District”
Public Works Department, August, 1996

“Buropean Economic Community Assistance Moderization of Tank Irrigation of Manamathy
Tank in Chengalpattu Taluk in Chengalpattu - MGR District"
Public Works Department, August, 1996

nSalient Feahires of Vaigai Dam"
Public Works Department, November, 1994

"Institute of Hydraulics and Hydrology, Poondi, -Activitics and Achievemenis"
Public Works Department (undated)

"Tank List (Chengalpattu - MGR, Ramanathapuram, Pasumpon Muthu Ramalinga Thevar,

Kamarajar)”

Public Works Department, Auvgust, 1996
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21

22

23

24

295

"Standardization of Panchayat Union Minor Irrigation Tanks - Agricultural
Engineering Approach”
Agricultural Engineering Department (undated)

"State Level Seminar on Tank Modemization Phase 1I - Extension Programme, 1996-97"

Irrigation Management Training Institute, Public Works Department, June, 1996

"Statistical Handbook of Tamil Nadu 1994"
Department of Statistics

"Agrostat 94 Directorate of Agriculture”
Agriculture Department

“"Agro Climatic Atlas of India"
India Meteorological Department, 1987

"Tamil Nadu - Chengalpattu and Madras Districts” (1: 50,000 district map, First Edition)
Govemment of India, 1975
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