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F1E 12 FE—&RIES

L1 REEII—O—EEE

A FEDOADIE, 10.7TEA, FEADOEBURT L% THE. AODDOBLE 2/3 (TBEIC
LOEHAEITTODN, BEE I Z—DA 2 FGDP(FI5,700 & KAL) i 5D D EIGIT 2% E
BV, BEBIUZOEEEY 40 2004~05 EOMUET 1. 1% ThoT. T/, 1 BREYD
HHEEMEIT, 1960-61 £E{Z 2. Tha THh o775, 1991 £EI(T1F 1. 6ha (T, F|Z 2001 4EIZ1E 1. 4ha 10H
HLTWD, ZOX)RRIRICESR, BEAEMOR EA, ADEMNEBHOWRAFEROBANS
HRKE-TWnW5,

A v FREOHEFREEBEIX, £9186 HH ha THY . FOW 142 BF ha TFHEIR T35,
WE 3~4 FIIHHERBEOEMIT V. EEEFET. N3 EHE P ha ThHo, #IFEED 38%% 59
TW5. #EREE 6.7 55 ha) DI 32%BAMRKE I AT AL VEBRINTWAR, &I
E2TREOEHFBLIVEHFIZLDZLOTHA.

A FD 1 NS OERHEERIT, 550 /T L/BTHDH, FEBIUT AV IAREOMN
BEIT. ThZh, 980 7T A, 2850 T A THY, AV REU»nbHn, BEDL~LTIE,
A2 FOBRBRYEERITN20EF b THY, ZHIT. TE, BECAERIZITE L TV 5, 2050
FIZBITO2BEERIT. AOBENMZ2EZ2L, 450BH M AIETDHLOLBEIN S,

KERIZA » FOEXRZELBLOAORL RTEO THLRERETHD., 1 AH 0 OEMFA
AIREZK BT 1950 £E(212 5,200 M Toh o723, 1991 FE(T1T 2, 200 miiZfK T LT3, FiZ, 2000 4
(1% 1,800 ndiz72 V| 2025 4RI 1,340 niiCET B L FRIShTWS, EREE T, FIATEE
KED 1,000 m/B/AMUTIZR D EKGUEENTEETH L LTW5, REOBE I H 2 6EFE, 1
FiZ 2030 FIZIZEFDLANVICETH LD L EBEIND

BEAZTELTIMNIBOTL, LR KEEL LIITRERED BELERT D DIZE
#HLinhHH,

1.2 EREFREE

A2 FEUFIZ, 81 05 »F51HE (2002—07) #KE L. FEETIX, 2002~07 4D GDP
DORERES E BEL LTWa, £, BEED 2007 £ TIZ 5%, 2012 F£F TIZ 15%D S &
B, BHSEICMZBEERA MR TIN5 p EHEOTRHASEEREL 2> T
5. BREIEE S OEABEAIEICY > Tid, /1> FEFIZBEE 7 F—2EHE L. BICEEYE
EREBUCEBNOBRBOIE2®ILTAZLELTWVS,

BERRBIIBVWTIRLERIN TV E01T, EFEHICBIT 2 EREOMETHD, ZOERIC

IR L 25 D13, EERKDOBRTHD. LnL, AV FOXKEERLELWVRIRIZH D, BEDHE
RGEBRE LI DO TR 572 40% LERENTHRZNWDOTHS,



EEEEICT A AMREILREEREL TP LT 5, Zhid, £, FRELOMH LT
DEERBICLD. £, FHEBETE 2 V=7 MAUBNICELREMICLEE R Z 512
TELEBRAREZELILTVD

1.3 BERKEREE

A v FEUF/KEIREIL, 1987 EIKEGEBRERE L. 0%, REROHENITONERK
BEESHTARBENTZOL 2002 F 4 BICRERINZ. FEFKIOX, Z<OBEBEINDR, &
BB LEZEZOLNABEERIGETHETROEBY THA.

(D KZEEREFREERTHY . ZOFMAHE. RS LIUHRARIEROLRREZEEZTTI.

(2) KRR HBEA~DKDOEIRIT, TN EN OHIR/ RO LEM L EE L RIRBEERLEOFERT
'ijo

(3) KEFEBAREEIL. FJRERIEY . HEpPERELR Y250 A - REMBELZZEL-REM
T7a—F 2 E-EZENRLDIZTRETHD,

(4) KOBLATITE > Tid, TBBK) ZREFRL L. #E. KHEE BEML, T, KE
BLUZDOMODNETELET 5,

(5) R EIRHERR DOWER)/ MBEIRREICERZES . Ba OXFAFENBR TS [KARY 1T,
Pip &b EICIIRAMER OMRFEERER L2 S ERNICITIBRREBO—HE LENRZD
ZRHD~ETHD,

(6) AR KF R R A A GIREFIIRN RO DBARE /2 H1E TEUFEEMRES & I AKFIFAERB L O
FOMDAT — I AN — 2 E0RB N7 7o —FIl L& Th D,

(1) ZBRPKERRRE 70V =7 FOFE, RESIUEERE~ORME 7 —OFEIZ, TR
LW ENDHZEIT, BRHEShDH~ETHD.
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2.1 FEOE=E

UV aFTJIFLNIEBREEI To R 77T v aNOFEEMEED 1 D>THY . 1B
WWBWTKEREEZ R~ TE-, BRI

i SED N of

) aFrINTILRERRREETE

BV A FEIZRI 2 KEE/ M5!

FNERERD 7 U ozt TERY = TR 7 U S 2O

T A TH D,
AERERIT
VETEI SN LD TH D,

S T3,

2.2 FtEMXOEFE

(1) gL UVEE

FTEHIKIZ, 7 U v aFJIofEic
FHEMXIL, ZRAIT

EMNGLIR2TND,

TEREO—H%2 I /"\—LTED,

. 1833 FEOERMIC L D
1852~1855 4E{Z 2 Y ¥ =2 F)l|
PAENEf X, £ 235,000 ha OEMIZAK
M~DOFEICTHIET B I O O E - IERThh,

B35 HE(ﬁﬁ(ﬁ*iiﬁi@%ﬁ

IZEEB R HEEIC LT DD [3RA v FE]) 12X
WCHUKHEZS R S D & & b ITHEEBERI 7K
ffem A Z— b LT, Z0O%. AOo0Emnc
BAE OFEEREEIEIT 485,000 ha & 72

B> THEY ., EFRIORE - FETF LV LARUOEERT
%7 U 2 2F (Krishna) 3 L O\ 3 # /N Y (Godavari)
FEARMTIEZ Y P = (Guntur) BE O 7 4% A
(Prakasam) ITEIE D—E#BA TN 5. FITHEOEE. ADBLUCRBEERXELHDH L TROL

B ThHB.
BEITHEROT—%
B\ H EIZNY | 7Y a | T h— | T TZHY
ITEX FTITEX | VITHR | AMTHEEX
1 HERREE (km 2) | 7,742 8, 727 11,391 17, 626
2 A A 3,796, 144 | 4,218, 416 | 4, 405, 521 | 3, 054, 941
(2001 =P R)
3 BN BFRIEE 47% 30% 30% 35%

@ % &

SHEMIK L, B E S
EEL A0 BIUED 4
THe<. E72.

dEELZ—21T 10 BIiZiEED .,

THK ZELHH. FHERREIT, 800~1,100mm TH D,

ETHRIRI

2RV UIREEICME L TW5, FMXIZ, E. ET A —1 .
EEEH LTS, @@%/x Vi 6 BREIZREY. 9 A THE
BE. 11 ARIZBRT T 508,

#928CThHD. B, L£OFHR/URITENEN 31C, 24CThH 5. MANREIIEME

BRICIZ 12 BKZE



BUEL., BIZEVA—UHIICIZ95%0L EiIC2 5, 10 B, 11 Bilit. ROV EBICRELEER
ERERETDZZENH D, D LLEMTEY 1 EOERSENEEL, SRHMB LUVFDERKICE
M. E. ER2LICLIYRERKELZLELL TV,

(3 TEBIOLHFIA

FHEHIX X, fEA 1/5.000~1/10.000 D TEEZRMFAF L T\ 5, THEIT, & LTk
TEBIVERETENL2-THEY, BOMIIIFRET—L, BEVESIOE - 70 Y HER
HFLTW5, EiEE, 865.000ha TH Y. Z DO, ik 33.000 ha, ZHi73 528.000 ha TH 5.
TV a BV AT LML EBESN TV AEEIE 485.000 ha TH 5.

@ B %=

ERTIZ 2BIICE > TITOR TV 5, FEEIH Y 7 KhariDfEL TR, 6 A~11 BDEL R

— I TN D, BEE1E7 ERabDER, 11 B~3 AORR M A=V #IITHOh B, &
U ZEDE L, KRR, BHE. N 7T, S A BEF BELETHS. 7 EHOEDIZ, AFR.
BT, BLAE, B3R, vRZ—F, axrFo BE GRS THDH. B, mEOMEERY
RBEL, EFOEER 2 Aha~4 BRARTON, FE. BETR YO~ ARHEYR I~ | ItE,
b U U2 OMIEEDNEF SN TWS, B Y THIERBOED S EF SN TV 58, TEEY
AR THY . £E(TEIE (422,000 ha) D 95~98% % HH T 5. FITHEEOEMNEEIL TR
DEBYTHS,

{EffEF& (1,000ha)

SNo | 1TBKX A7 A a5t
1 7Yy a 271 110 381
2 wIENY 24 9 33
3 A % 165 67 232
4 7T YA 28 11 39

& & 488 197 685

7V aFTAEORRIT. EFNTHY. G rORRBELER L TE., EBE, 1960 F
ROFFITIT, ZNEARBRELEALLZ. BAMETHLLIELE (T-1, IR 2 L) ZHMO
RERMICEDRID, NBERFERA  FRERTF 2 L CHESNZSEPEAS N, FHIR
B3 2.78 t/ha 735 4.16 t/hha ~HEM L7,

HEMEOBREHIBZEOAEIIE L TV, 7V atBIOT Y F—IITEHREDONRY
DOEECTHRAERITOAL TWA, AEINEEFT, FBOMOALZR T AT I A—FD LS
REEN - REFHICR L CHLER B EN TV B,

(5) RE - BT

ZHRMKITIIRD 2B - FEEREH L. RBROEBEMIEZESIT. TNETLOEBIZ
WTHERR IR L2255, 1 v FERESHTII, BROAGBALLIAZEEIIFTE TS FIX

_4.



TE2EZTW5,

2.3 MATRKELERRTLORK
(1) 292 aFKEEEE (KWDT)

EBAXKRETHL 7Y vaF)lE, 4 FREBRSICELE L, REZELOHER~AEH L, <
ANEBIZESKAITH T, RERIL1,392kn TH Y, BETAMITAT 2 8T AT F T,
TURIZTITyva03MNTHD, FINERIL. 259,000 kn®, FRHKEIL 1903 £ 10 A28
B X A7 33,700 mi/sec ThA,

7Y a2t TS EEASOKESS L, 2003 FICFREFICE > TR INTZT U ¥ 2T )k
SHEEBLICIVRESNTWS, AEEL2F. MBEEET53 M (T KT TI7F v ia,
ﬁwfﬁﬁkiovn7y;h7)@Kﬂ%%%@b\7)v;+7w&®ﬁ)7¢4%ﬂmha
BX T E1E 15,000 ha (ZxFL 51. 31 B/ EOERAKEREL T3,

() Y 7{E 425,000 ha DA K 4585 H 7 m
(i) 7 E{E 15.000 ha DEFAKI L O T 433 B
(i) 77 HH LBKS LTOHERIER 113 % nd

A& &t 5131 B A nf

BIE, A Y 7 (EOREEEEIT 485,000 ha, 7 EF 197.000 ha TH % 23, Emi{Li £ Y %9 3,000 ha
WD L2255, - T, ERILEFEEMEOEBEIZ. F Y 7 422,000 ha, 7 £ 150.000 ha (T
BHHLOLETFREND. TNEEREEZBROERICRATLHLDIIRLTHAS .

@) FVUFLEFITRITHETKORE

TIAY LBUKY LD ERENCALE T DT ALY 2 — L EHE(Nagarjunasagar Project)®
EEREARERTHDZ S, BBET I 2F I H— VT LED 7Y v aFTE~FEKE
NTW5A, LinL, ZORAKIT FREEREREL>2H 2 Z L b REICH Z L3R TE 220,
HoT, 7 U atTAI~DRKAICETKBLEL 2D,

FHAY 2aF B T—NELET T Y ARKY LOMOTRE? O OREABETHHETE S0
T, INE27 V2T AEIHRATHZEPRESN TV D, ZOWMEHKIT. MFEOHAICELN
5HL0THY . Y ZHEIH L TUITEDNIIFATERVRRTH S, #-T. ZOREAETY
VFUEGHLERBRTAHILICI VKT A EARESINTVAS, BL., ZOBRERITY
Y2 ERIEBERITITEFEL TWV2u,)

(3) BBIATLDOERRK

) atBKESEEUTSHH LEKS L

2 aFFAREEEATAOLY PFALEE (1852-55) Tit, 7V aFJlic@Ezan:



7 U RKENREEN T, HEFOEEmEIT, 235,000 ha THD. F/=. YEFIERE -
HERNKREETH70, EEAKRIIEEDOBED - HOFHEICLFIFATE A L H38BE S
Tz,

ERBUKEERER S 22 < FITORAKBITITFE \amgmm%«mo AN ERELNE
otz BUKERSIIT A OEBAICAIEAHEEL A by 70 FRAREB IR, EKkBILIZE <
EEZIFARETH -T2, 1952 FEDOREKRIZIT Emmic%ﬁbt BALHITIE. ZOBUK
AR L, BHEOBKY A78 1954-57 [ZH% ént

ZOBKS LDORBRIZEVBUKNES & 720 | #EEmFE L FHE D 235, 000 ha 72> HIRFED 485, 000
ha ~8ANL 7=,

AR RKEE

ZOBUKSY LIZEEL 2 KOBBRAKE, ThbbERDI UL 2T HEBBRKE L HEOEE
BRKEPERBEINTWS, EFD7 VT a T RESBKKRIZ, 7Y Va7 BILUOE I SN ITHE

RIZLETHEER «- FETAZICEBRAKERIG L TV 5, REHEKRKIT 1.6 kn FTRIZEBWTZ
UdaF s ZANIKE, T4 TRAKBEBLONU T —LKED3IEOKEIIHE LTS, 747
ZKBIEBERLI Y, x0T BLIUOANY IO 3IEDOKBIZHEL TS, N F—
WKBNHIE, ZOTRICEBWTHERKEBRDEL TWE, ZhbOBRBRKEORIER(T, 378kn
Thb.

7Y 2T HEBRKREIT.BKST LORFIZE L. 12.4Tkm FIRIZBWTZ U ¥ 2 TR,
$7- 20. 8km MR T L—/L/KEE, BRIKEE, =W LN AKEI X ORAKBIZSE L T
B, BRKEEITZ Y Va2 )IOWAKBFIERIBOICEE S, REHAKBEREEZHRTNWS, Z
NoDOKBEOBRIERIL, 307Tkm THDH. 2 TOKE AT AMIIIBEET 2 KR, 3 kgl L
MERLTNAD

52 L OB I X VBB EN TV, ZEKR. 3 KkE2 LIZgt LR T
VAT BHEIICER SN T\, EBREREIIHIO 235, 000 ha 7> 5 BIED 485, 000 ha (ZIRFIC
MMUBEKELEMUZN, KEEBOS EFICE o TIZRICH L L TEZ, FIHOBEHRISE, KK
DORFBLRE B THFIITON TRV, 2TOKBIZEAETHY , BELOHLTIEIN ) OR
KBROND., £, BHHZBEETHAEIZ. FERALICIVEESALTVRRICH B,

TK B AEE 1)

FREDKBEEEMIRELZIT TRV, ERIELIIURIENLETH D, o, KLFES—
b (L¥abAF—), BRI, BR, RKEREOBIMEENLLEL LTS, BIRAL
KEBOTS, BAREROFRBLUOCRFEEL R L TOKRMHORENLERH D,

HKARATL

BEEDON . /NI EBRRFIKR B E~PEHE T 2HKERE L THREL TV, 27U Y2 FFAZTiT
D& D RBTEDHEKEENKT 4, 369 km TEE L TV 5, HEKRIZR & < KIFHE (BE/KIEE 51. 8 sq. km
PE) . HtE (FEKEME 13~51.8 sa. km) ISXUVINRE (BE/KEFE 13 sq. km LAT) 0 3 FEERIC



Ko E3L5. KBEBEHEAKRE T 924 K, R 924 K, /NRIE 2521 ANRFEET 5.

2.4 FRFHEOHE
2.4.1 StEOLEN

IERELERERETITEBRRARMOA 7y FRRARTHS. 150 FOEEEYL27 Y va

FTTNFEE AT AT MOENV AT ALRERRIZ, ZOX DB LWERITNZ A L O ITiE
ST, /o T, KBV AT L, BUKY AT LB XU OMUICHESR OBFEDIRILOT- D7 A
SPOUBRELEE LTS, BFVAT LAORMBEZIZFE, BEXEBIOEERICKSTAHET
ROERYTH D,

I Hihm

O AABFREELET D Z L R<KBKY LD — b EFET 72O DR DRI,

@ BUKAAN—AYT— OmKE

@ BB, ZRB LU 3 RKBOTE

@ HLFEELE MBIV HEE. ZOMOEEMIC LV RV OKERETOLRTWS
e

® KBIIEBIDOFE

® FEE LICBTAKAERAORI, FKEBIBWVOFERO R

@ A+oleHekEk

® F+mEEHE
II. B¥m|
QO HEHEZ OB & BINER
@ HTFE~OEERRE
® THEHOHEHTRE
III. EEm
O LN EEFE O K0
@ £F LVWKFIAZIERORER

ERLETV V2T TAI AT LORM  FRIZ, ZOBEBOLOD AT MERIEBERIT
HETHDHZ L E2RLTWA, IBERLICE Y | BHIZFES D5 1 oY —Je/kitie 2 i bR ERID
ONFIIZITHIERTERELEENERT L THSD.

BB AT AOERILL T, BENREETHY . KBREROERL, LELTIHEROFR,

-1



TR RRIGERER, BERAEE, BENRVAT LA T T RAREFLHLAADI & B
TER/ DV F—REEAKEORE L2 E b B0 TH S, IERIEFETIT, 2EALER
PHEOUELFERTH L L HIEMAEEMORMERZRAS Z LABBENTWA. 2 Y v aFFLy
VAT ALERICERETHIIEZ>TE, ZhHL2TOEREZRIELTWS,

2.4 25 EIDAE

JUvaF TN AT LERICEEOBINL, 1) ElEBmAAEERTEL L ) IcEEY
AT LAOMBEE LSEDHZ L, 2) BEAKBLOEERKOREZIKTHIL, 3) BROA
ERKEZALESEDLZ L, BEUY) MROBELRERBRAFETHZ L THS.

FuVxs hDaL KR hEE LB L TROLB Y Ths.
O BRFETZ7HH LBUKY LB LU BHEROSWE,

KIRIFTE % EHEI b ot BIRHIT 5 = &

KRB % I bR BT 5 & EICHIET B = &
ERABS L OXBABOERLDOHR,
BELRHIES L O ) ERMOKB~DT A =2 7
BEARRIT T35 £ U2 DR OB

ERABBOKE,

BB D

® Q0 © © ® 6 ©

E-Mail B X O VHF 3@IEV AT LADFESL,

® ©

K & PR DR ER A OleE
BB DOYE L #ER

FTEOEHTREOBEBIEDOREDZ D DEEEHBEA

® ©

FXOFEIEHEIITROLEBY TH S,

TIZAYLEOKE L 7 U2 F B L OESSRABOBK AL — 2 DR, SKHFHES
— hDERE - FF, THHAV—RF - NDEBR, v 0% UL KNIBBIT~DRAR THE.
BLUBEKBR L THE

BRBIUOEBRAE AT L KBRORBIEBLIUT M=

BHEKRXBETE 567 km
TR ZRAKBRBELE (5= %8 145 km

griRds & OB OEEMHEER  TRROBEH OFR

S — K 109 8T



s 220 EiFF

T — bR 39 T
AJ— A 614 &y
TR—T 37 &
ek B 3, 714km

2ABRFEXELSEER

FERIT, BEEILEE AHRGBEBLIOEE - HiiBE2E50LLOTHS, ERILFEIT 2
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FACT FINDING REPORT
ON
MODERNIZATION
OF
KRISHNA AND GODAVARI DELTA SYSTEMS
IN ANDHRA PRADESH STATE

1. Background and Government Policies
1.1 Background

India’s population is estimated at nearly 1.07 billion and is growing at 1.7 % a year.
Nearly two-third of the population depends on agriculture for their livelihood, a sector
producing only 22 % of GDP. The total GDP of India is around $570 billion. The
agriculture and allied sector witnessed a meager growth of 1.1 % in 2004-05. The average
size of operational holdings dropped from 2.7 ha in 1960-61 to 1.6 ha in 1991 which
further dropped down to 1.4 ha in 2001. Thus, increasing land productivity is the main
challenge to overcoming population growth and maintaining rural income.

The cultivable area of the country is estimated to be about 186 Million hectares (M.ha)
out of which about 142 M.ha is under cultivation. There has practically been no increase
in cultivated area in last 3-4 years. The net irrigated area from all sources is about 53
M.ha and represents about 38% of net sown area. Only about 32% of the total net
irrigated area (16.7 M.ha) is irrigated by public canal systems, while private tubewells,
tanks and shallow tubewells account for the remainder.

The average food grain consumption at present is 550 grams per capita per day where as
the corresponding figures in China and USA are 980 grams and 2850 grams respectively.
Present annual requirement on the basis of present consumption level (550 grams) for the
country is about 210 M.t. which is almost equal to the current production. The
requirement of food grains in 2050 would be around 450 M.t. as high demand and about
382 M.t. as low demand as per high and low estimates of population.

Water is a scarce source in view of large area and population. The availability of water
per capita was 5200cu.m per annum in 1950, it came down to 2200 cu.m in 1991. It was
1800 cu.m in 2000 and is likely to reduce to about 1340 cu.m in the year 2025. As per
the International Standards, when per capita availability is less than 1000 cu.m per year,
water scarcity occurs. With the present trend it is just likely to reach such a stage near
about the year 2030.

In predominantly agricultural base-states, achieving the targeted level of economic
development will not be possible without a considerable emphasis on better water
resource management.

1.2 Sector Development Policy of the National Government.



The Government of India (GOI) prepared the Tenth Five Year Plan (2002-07). The plan
aims at an indicative target of 8.0 % GDP growth for the period 2002-07. The reduction
of poverty ratio by 5% points by 2007 and 15% points by 2012, and the provision of
gainful high-quality employment to the addition to the labour force over Tenth Plan
period are major social monitorable targets. In the poverty reduction and creation of job
opportunity issues, the GOI stresses the agricultural development because growth of this
sector is likely to lead to the widest spread of benefits, especially to the rural poor
including agriculture labour.

The most important area of focus in the agricultural development is to raise the cropping
intensity of the existing agriculture land. The critical problem here is water. However,
water resources in the country are also under severe strain. Despite large investments in
irrigation in the past, only about 40% of agriculture areas are irrigated.

Public investment in irrigation has fallen significantly over successive plan period. This
is largely due to resource constraints faced by government both at the centre and the
states. However, resources are not the only problem. Potential irrigation projects are
located in areas which are either more difficult or environmentally more sensitive which
makes it difficult to implement irrigation projects.

2. Andhra Pradesh State

Andhra Pradesh lies between latitude 12° — 37N to 19° - 54'N and longitude 76° — 46’ E
to 84° — 46’ E. The state is bounded on the west by Karnataka and Maharashtra, north-
west by Madhya Pradesh, north by Orissa and Bay of Bengal in the east. Two of the
India’s largest rivers, the Krishna and Godavari, cross the state creating large deltas at
their outlets into the sea.

The State is the fifth most populous state in the country with an estimated population of

80 million as on 1* January 2005 almost 7.4% of India’s total population. About 73% of

the population lives in rural areas. The state comprises three regions namely, Coastal

Andhra, Rayalaseema and Telangana. The Coastal Andhra is more densely populated.
than others.

As per advance estimates for the year 2004-05, the Gross State Domestic Product
(GSDP) is likely to register a growth rate of 4.96% over 2003-04. The GSDP is
expected to touch Rs. 1049 billion. The per capita income at constant (1993-94) prices
was Rs.11,333 in 2003-04 which has gone up to Rs.11,722 in 2004-05 against all India
average of Rs.12414(advance estimates).

Out of state’s total geographical area of 27.44 Mha, the total cultivable land is 15.9 Mha.
The net area sown is of the order of 11.8 Mha. The gross cropped area in 2003-04 was
12.36 Mha. Net irrigated area in the state in 2003-04 was 3.63 Mha (canals-1.13, wells-



1.87, tanks-0.49, others-0.14 Mha). The area irrigated by canals works out to only10.4%
of the total net sown area of the state.

The dominant pattern of land ownership in the state is small and privately owned farms.
The small holdings, farms are generally fragmented into discontinuous and scattered plots.
As per 2000-01 Census the average size of land holdings in the state was 1.25 ha. 60.9%
of the holdings were below one hectare and they accounted far 21.6% of the total area.
The average size of marginal holdings was only 0.44 ha while that of large holdings was
16.36 ha.

The state lies in tropical region. But by virtue of its location, climate undergoes
transition from tropical to sub-tropical and is predominantly semi-arid to arid, except the
coastal belt which has humid to sub-humid climate. The maximum and minimum
temperatures are 46 C and 8.8 C respectively. It has four main seasons i.e. Hot Weather
(Summer) from March to May; South-West Monsoon from June to September
(sometimes extended up to October); North-East Monsoon from October to December
and Winter from December to January. Andhra Pradesh receives its rainfall both from
South-West and North-East Monsoons. The rainfall ranges from 500 mm in South-West
to 1100 mm in North-East. The mean annual rainfall for the state is about 900 mm.

The State is blessed with 3 major rivers, the Godavari, the Krishna and the Penner, which
have a total drainage area of 70% of the state’s land area. In addition, there are 9
interstate rivers and 28 other minor rivers. In the case of Krishna Basin, The Krishna
Water Dispute Tribunal (KWDT) has allocated water to riparian states. The major rivers
are highly seasonal and more than 90% of the total flows occur between June and
December.

3. Modernization of Krishna Delta System
3.1  Background

The Krishna Delta System under Krishna Anicut constructed across the River Krishna,
near Vijayawada, is a major irrigation project in Andhra Pradesh, serving irrigation and
industrial needs in the Coastal Andhra region in the districts of Krishna, Guntur, West
Godavari and Prakasam. It is one of the most important irrigation systems in the state,
playing a vital role in the rice production of the nation for over a century.

(i) Within the Project Area

The project serves the irrigation and industrial needs in the districts of Krishna, Guntur,
West Godavari and Prakasam. The total population of these districts is around 15.52
million, out of which more than 75 % constitute rural population. The families below
poverty line in these districts range from 30 to 47 % and they need social and economic
upliftment.



Modernization would result increase in irrigated cropped area by way of restoring the
system to a healthy condition under which the contemplated CCA would receive
adequate and timely supplies of water in most economical and efficient manner and at the
same time result in optimum agricultural production. In this project, apart from the
system deficiencies, it is observed that the transplantation is getting always delayed.
Better operation of the system and regulated releases of water are essential along with
adoption of suitable crop calendar and staggering dates of transplantation. Modernization
would also include a review of all agricultural practices including crop pattern and crop
calendar, and all aspects of efficient water management with full participation of farmers.
This will result in added income to farmers. Economic and social condition of the
farmers will improve.

(i) Other Drought-prone / Scarcity Areas

In this Project, the objective of modernization is not only to achieve better water
management and economical utilization of protected water (KWDT) but also to save a
part of dependable water allocated through KWDT and utilize the same elsewhere, within
the state, for the inescapable need to serve and benefit scarcity and chronically drought
prone areas, where the availability of even the drinking water is a pressing problem. The
intention is to diminish 821 Mcum (29 TMC) of water from protected allocation of 4585
Mcum (161.9 TMC) for use in upstream drought prone areas of district Mahaboob Nagar.
The Mahaboob Nagar district is a scarcity area. Out of the 23 districts of Andhra Pradesh,
the percentage of irrigated area in Mahaboob Nagar district is the lowest. The area
irrigated through major and medium projects here in only 5.5 % of the total cultivable
area of the district. The normal annual rainfall stands 5™ lowest in the state. The district
can be termed as drought prone area.

The System’s diminished allocation of 821 Mcum (29TMC) will be made-good from
savings of seepage and operational losses and also with conjunctive use of drain water
and canal water through modernization.

The delta system lies between longitude 80° - 10’ E and 81° - 31 E latitude between 15°
~ 40’ N and 16° - 45’ N. The Krishna Delta System is the tail end project on the river
Krishna.

The delta is formed with the hydraulic deposits of alluvium brought down by the flood
waters over ages. The depth of deposits varies from about 5 m to 12 m above sea level.
The surface fall ranges from about 1 in 5,000 to 1 in 10,000. The delta was frequently
flooded by the river flows, enriching fertility of the soils and facilitated sustained
moisture level.

During 1852-55 an anicut was constructed across the river Krishna between Vijayawada
on the left bank and Seethanagram on the right bank to serve an ayacut of 0.235 M ha.
The project, as constructed, consisted of a masonry body wall resting on wells with rough
stone apron and the canal system to serve the command area in the Krishna Eastern Delta
and Krishna Central Delta on the left side and Krishna Western Delta on the right side.



With the increase in population the demand of food grains increased. This necessitated
the need for developing more irrigated area. Some improvements and extensions were
carried out in the existing structure but with the passage of time these were not found
adequate. In high floods of 1952 the structure breached. Subsequently, in 1954-57 a
Barrage known as Prakasam Barrage was constructed 17.98 m upstream of the existing
anicut.

32  Project Area

32.1 Location

The command area of the project is located on either side of the river Krishna with
Eastern and Central Deltas on the left side and Western Delta on. the right side. On the
left, the project partly covers the districts of Krishna and West Godavari where as part
districts of Guntur and Prakasam are services from right side. Particulars of the area
served are given below:

Data of the Districts Covered

S.No. | Particulars West Krishna | Guntur Prakasam
Godavari District District District
District
1 Geographical area | 351 4,704 2,905 538
(km 2)
2 Population 3,796,144 4,218,416 | 4,405,521 | 3,054,941
(2001 census)
3 Families  below | 47% 30% 30% 35%
Poverty Line
322 Weather

The command area lies in the belt of tropical semiarid to humid climate. The area
experiences four seasons i.e. summer, south-west monsoon, north-east monsoon and
winter. As far rainfall, the area is served by two monsoons. The south-west monsoon
starts in the middle of June and continues up to end of September. The north-east
monsoon begins in October and continues up to end of November and some times till end
of December. The average annual rainfall in the command area ranges between 800 mm
and 1100 mm.

The mean annual temperature is about 28° C. The mean summer and winter temperatures
remain about 31° C and 24° C respectively. The air is remains humid almost through out
the year; the relative humidity is high up to 95% or more in monsoon.

Special weather phenomena:



During October and November, storms originating from the depressions in Bay of Bengal
some times cross the east coast of India and move in a westerly to north-westerly
direction across the peninsula. On the average at least one storm is experienced in a year.
Under their influence the command and the neighborhood areas experience wide spread
rains, high velocity winds gales and thunder storm, causing wide spread damage.

323 Soils:

The soils in the area are alluvial soils, moderately deep to deep black soils, some patches
of red loam, coastal sands and disadvantageous soils like saline and saline-alkali soils.
The alluvial and B.C. soils are, however, predominant in the area.

324 Agriculture

Agriculturally there are two major seasons, the kharif and rabi. The kharif crops are
grown during monsoon season starting from June to November and the rabi crops are
grown during post-monsoon season from November to March. The crops generally
grown in the kharif season are paddy, sugarcane, banana, turmeric, vegetables etc. and
those grown or planted in the rabi include paddy, black gram, groundnut etc.

Although a number of crops are grown in Kharif season, paddy is the most predominant
crop occupying the largest area of about 95-98 %. During rabi season farmers largely
prefer black gram than paddy. Some farmers grow groundnut also.

Area in million hectares
S.No District Kharif Rabi Total
1 Krishna 0.271 0.110 0.381
2 West Godavari | 0.024 0.009 0.033
3 Guntur 0.165 0.067 0.232
4 Prakasam 0.028 0.011 0.039
Total 0.488 0.197 0.685

The delta situation/environment is very conducive for vegetable production with
considerable areas located in the districts of Krishna and Guntur. The vegetables grown
in this area are exported every day to not only the near by towns but also to far-off cities
like Hyderabad.

The farmers of Krishna Delta are progressive and innovative and have taken to improved
practices since long. In fact, the high yielding paddy varieties were introduced for the
first time in the command area during mid 1960. At that time the yield was to the extent
of 1 T/ha. Over the years about 40 rice varieties have been introduced and they have
become popular with the farmers. As a result the paddy yield increased, depending upon
the soil conditions of the area, ranging from 2.78 T/ha to 4.2 T/ha. After modernization
the paddy yield is expected to rise ranging from 4.4 T/ha to 4.8 T/ha. On account of



research development in the area, the farmers have slowly replaced the traditional paddy
varieties to high yielding varieties.

In Rabi season, paddy-paddy, paddy-black gram, paddy-groundnut are the common
cropping patterns which are followed. The present yield of black gram is 0.803 T/ha
which will rise to 0.90 T/ha on modernization.

3.3  Allocations of water for the Krishna Delta Project
3.3.1 Krishna Water Dispute Tribunal (KWDT)

The allocation for the Krishna Delta Project has been decided by the Krishna River Water
Dispute Tribunal (KWDT) constituted by the Government of India in 2003. The KWDT,
after keeping in view the riparian rights of the co-basin states (Andhra Pradesh,
Kamnataka and Maharashtra) of the Krishna River, protected 5131 Mcum(181.2 TMC) of
water for irrigated needs of 0.425 Mha in kharif and 0.015 Mha in rabi for the Project as
detailed below:

1 Irrigation needs of 0.425 Mha in kharif: 4585 Mcum (161.9 TMC)

(i)  Irrigation needs of 0.015 Mha in Rabi

and other allowances: 433 Mcum (15.3 TMC)
(iii))  Evaporation losses at Prakasam Barrage: 113 Mcum (4.0 TMC)
Total: 5131 Mcum (181.2TMC)

At present the area irrigated in Khraif is 0.485 Mha and 0.197 Mha in rabi. On account
of urbanization an area of 0.003 Mha is getting reduced. As such in post modernization
the area will get reduced to 0.422 Mha in kharif and 0.015 Mha in rabi. This will be in
tune with the requirements of KWDT.

3.3.2 Construction of Storage Reservoir at Pulichintala

Pending full development of command area under Nagarjunasagar Project located
upstream of Prakasam barrage, at present regulated supplies are being made from
Nagarjunasagar reservoir to the Krishna Delta during kharif and also in rabi. This cannot
be expected to continue for a long run since the command area under Nagajunasagar is
getting developed. Hence it is necessary to impound some water.

The free catchments between Nagarjunasagar Dam and Prakasam Barrage yields some
flows and it is proposed to utilize them for the Krishna Delta Project. This yield has been
assessed at 2866 Mcum (101.2 TMC). This flow is available only during rains and
cannot be utilized effectively even in kharif. The available yield is proposed to be
impounded by constructing Pulichintala reservoir after having required clearances from
the state and central agencies. The cost of construction of these works has not been
included in this estimate of modernization.



34  Current Conditions of the Project and Proposed Works
3.4.1 Krishna Anicut

The Krishna Delta System as originally executed (1852-55) consisted of Krishna Anicut
across the river Krishna. The System covered an ayacut of 0.235 M ha. Most of the
main canals and some of the branch canals were both irrigation-cum-navigation canals.
As roads and railways did not exist when the project was constructed, the canals were
designed to provide navigation also as a facility for the movement of agriculture produce,
goods and traffic. The canals were navigable for 10 to 11 months in a year. This
navigation system was a link for through navigation between Kakinada and Madras.

342 Prakasam Barrage

Within a few years of the completion of the anicut, it became evident that the anicut was
not enough with reference to levels of the sills of the head sluices and bed levels of the
main canals to draw sufficient supply of water in the non-flood season. In order to
mitigate the difficulties stone walls and shutters were constructed above the crest of the
anicut which used to get damaged during floods. In high flood of 1952 the structure
breached after serving the command area for a period of about one century. Ultimately,
the present barrage was then constructed during years 1954-57.

Earlier the anicut used to serve only 0.235 Mha. With the construction of the barrage the
cultivable command area gradually increased to 0.485 Mha. The system, being 150 years
old, is working at low efficiency. Almost all the structures are in dilapidated condition.

Head Works

Provision of floating bulkheads: When the Prakasam Barrage was built no provision
was made for emergency gates. To facilitate repairs to crest gates, floating bulkheads are
proposed to be installed. They will also serve the purpose of emergency gates at the time
of need. Further to supply water to Vijayawada Thermal Power Plant, water level is
required to be maintained up to Full Reservoir Level. One bulkhead is already available
now. Two additional bulkhead gates are considered necessary.

Other replacements include: Replacement of river sluice gates, replacement and repairs to
spillway gates, reconstruction of head sluice, and installation of pumps for water supply
to Vijayawada Thermal Power Station.

343 Canal System

The Krishna East Main Canal taking off on the left bank of the anicut irrigates the
command area in Krishna Eastern and Central Deltas in the districts of Krishna and West
Godavari; and the Krishna West Main Canal taking off from the right bank serves the
command area of Krishna Western Delta in the districts of Guntur and Prakasam.



Most of the main canals were in cutting where as the branches and distributaries were in
balancing depth of cutting and filling. In the course of time the command area increased
gradually. The present cultural command area is 0.485 Mha. To accommodate
additional discharges only banks were raised. No other improvements of any great
magnitude have been carried out to the canal system except for some repairs for the
damages caused due to floods and cyclones. The existing canals are unlined. Seepage
losses are found to be excessive in the sandy and embankment reaches. The reaches of
the canal system in the city area are most vulnerable to damage by the animals and public.

344 Structures

Most of the structures are damaged and need repairs and improvements. Additional
structures such as regulators, under tunnels, bridges, escapes are required on main canals
and distributaries. Measuring devices are not available any where in the canal system.
Where ever cross regulators and drops are available, they need to be calibrated to asses
the flow.

34.5 Drainage Systems

The existing rivers, rivulets and streams carry excess water to sea and are functioning as
drains. There are about 4369 km of drains of various categories in the Krishna Delta.
The drains are broadly classified as major (catchment area over 51.8 sq.km., medium
(catchment area 13 to 51.8 sq.km.,) and minor (catchment area up to 13 sq.km.,) based on
the consideration of area they can drain. These drains comprise 924 major, 924 medium
and 2521 minor drains.

The state government earlier in 1964 constituted an expert committee and then in 1985.
The committees had suggested comprehensive drainage plans, keeping in view the
problems. The plans could not be taken up because of lack of resources.

3.4.6 Proposed Agriculture

As per KWDT, during kharif season total area irrigated would be 0.425 Mha out of which
about 98 % is expected to cultivated with paddy. Keeping in view the huge size of the
area planned to be cultivated in paddy and scarcity of labour it has been proposed to
divide the area in four zones and suitably stagger the transplantation operations. In some
areas, to facilitate staggering operations, it is proposed to prepare the raising of nurseries
starting from the middle of May well before the onset of monsoon which is expected to
begin from June. To promote early planting, it is necessary to grow nurseries 3 to 4
weeks ahead of planting time. Water will be made available either through canals or
from other sources like ground water or tanks/ponds. This will facilitate smooth
agricultural operations and result in more irrigated area and much enhanced yields.

3.5  Deficiencies in the System and Need for Modernization

3.5.1 Deficiencies



In view of para 4, the deficiencies in the system can be classified into engineering,
agricultural and management aspects.

L Engineering Aspects

)] Lack of arrangements for carrying out repairs to barrage regulator gates
without affecting the water supplies

(i)  Damaged condition of the head sluices, posing constant threat of breakdown
of canal supplies

(1) Damaged conditions of main canals, branches and distributaries

(iv)  Old and dilapidated condition of cross masonry and cross drainage works,
measuring devices and other structures

W) Inadequate standards of canal banks

(vi) Drainage congestion and inadequate drainage facilities

(vi)) Inadequate communication works.

IL. Agricultural Aspects

€} Delayed and extended transplantation in late sowing and reduced yields
Lack of attention for saline soils
(i)  Zinc deficiency

II. Management Aspects

6y Lack of operation plan
(i)  Lack of irrigation management both at tertiary and field level

3.5.2 Need for Modernization
(1) Objectives

The deficiencies and short-comings in the system as detailed above (para 4), call for
urgent need for its modernization. The objective of modernization would be to restore
the system to a healthy condition under which the contemplated CCA would receive
adequate and timely supplies of water in most economical and efficient manner and at the
same time result in optimum agricultural production. It is observed that the
transplantation is getting always delayed. Better operation of the system and regulated
releases of water are essential along with adoption of suitable crop calendar and
staggering dates of transplantation. Modemization would include a review of all
agricultural practices including crop pattern and crop calendar, and all aspects of efficient
water management with full participation of farmers.

) Scope for Project Modernization

The following works are proposed to be taken up:
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2. Improvement to the existing Prakasam Barrage and appurtenant works

3. Improvement of main canals and distribution system through earth work
excavation, desilting, and raising and widening of canal banks where ever
required for bringing the canal sections to the designed section
Lining of main canals, branches and distributaries in the vulnerable reaches
Construction of cross masonry and cross drainage works in place of old and
dilapidated structures and construction of additional structures as per requirement
Improvement of major, medium and minor drains
Establishment of wireless communication system
Conjunctive use of river and drain water
Improvement to and construction of farm roads

0. Inputs for agriculture, soils and other deficiencies in the command area

1. Management aspects

oA
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3.6  Preliminary Cost and Benefits Estimates
3.6.1 Project Costs

Project costs include direct construction costs, land acquisition costs and costs of
administration and engineering. The work activities have been divided in two Units.
Unit-I consists of Prakasam Barrage and Unit-II covers Canal System. All the material,
labour and construction equipment are available locally. The total cost has been worked
out around Rs. 9937 million (1995-96)

Abstract of Cost (Preliminary)

S1.No. Description of items Unit I Unit IT
- Rs. Million. Rs. Million

A. DIRECT CHARGES
L Works 435.78 8695.41

I Establishment charges @8%
on I Works less “B” land 18.07 678.84

III.  Tools and Plant generally 0.25% of
cost of I Works including cost of

land 1.09 21.74
IV.  Suspense -—- —
V. Receipts and recoveries () 1164
Total Direct Charges 454.94 9384.35
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B. INDIRECT CHARGES

L Abatement of land revenue
@5% in cost of land 7.00
II. Audit and account charges
@1% on cost of I -works 4.36 86.95
Total indirect charges 436 93.95
Total of direct and Indirect charges 459.30 9478.30 9937.60

Total for UnitI & Unit I (1995-96) Rs.9937.6 million

3.6.2 Benefits

Under Modernization, it is contemplated to divide the entire delta into zones, re-schedule
the paddy planting, prepone transplantation and complete the same by the end of
September, starting in the middle of June just before the onset of south-west monsoon.
To promote early planting, it is necessary to grow nurseries 3 to 4 weeks ahead of
planting time. Water will be made available either through canals or from other sources
like ground water or tanks/ponds.

With the change in crop calendar and modern technologies the crops yields will
substantially increase. The existing yield of paddy varies from 2780 kg/ha to 4159 kg/ha
and is likely to increase ranging from 4448 kg/ha to 4991 kg/ha.

The total water yield as available from all the drains in the Krishna Delta System has
been assessed at 2128 Mcum (75.15 TMC), out of which it is proposed to divert 566.3
Mcum (20 TMC) for irrigation purposes by constructing suitable regulators on the drains,
for which suitable provision has been made in the modernization project.

3.7  Implementation Schedule

The Project is likely to be completed in 6 years. The year wise requirement is given
below:

1* Year Rs. 1038 million
2 Year Rs. 1476 million
3™ Year Rs. 1987 million
4™ Year Rs. 1998 million
5% Year Rs. 1958 million
6% Year Rs. 1480 million
Total Rs.9937 million

-12-



3.8  Approval of the Government of India
The Project is already approved by the Technical Advisory Committee on Irrigation,

Flood Control and Multipurpose Projects during its meeting held on 3™ April 1996. The
revised cost estimates will only need approvals.
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4  Modernization of Godavari Delta System
4.1 Background

The Godavari delta lies between latitude 16°-30’ to 17°-0' and longitude 81°-15' to 82°-30/’.
The delta lies in the belt of tropical semi arid to sub humid climate. The mean annual
precipitation varies from 1078 mm to over 1137 mm and is mostly confined to the period
from June to November. The mean annual temperature varies from 32° to 45°C. The
area is mostly alluvial in nature with patches of light black cotton soils.

The original scheme consisted of anicuts on four arms of the River Godavari at
Dowlaishwaram over 135 years ago. The ayacut (command area) proposed then was
0.248 million hectares. Certain improvements and additions were carried out from time
to time to meet the growing needs of irrigation water for the increased command area.
Due to passage of time the soundness of the structure deteriorated. Extensive damages
were caused during floods of 1963. Finally a new Barrage was constructed 24 meters
upstream of the existing anicut

42  Project Area

The System comprises three canal systems viz. Godavari (i) Eastern Delta, (ii) Central
Delta and (iii)) Western Delta serving the districts of East Godavari and West Godavari.
The Project serves a Culturable Command Area of 0.408 Million Hectares. The
irrigation water drawn from the river through main canals taking off from the Barrage is
distributed to its command area through a net work of branch canals and distributaries.
The length of the main canals in the three deltas is 29.4 km and the length of branch
canals is 793.30 km. The length of the distributaries is 3790.6 km

Data of the Godavari Delta System

Area in Hectares
S.No | Particulars Eastern Delta Central Delta Western Delta
Existing | Proposed | Existing | Proposed | Existing | Proposed

1 Gross command 120599 120599 | 121408 | 121408 | 295831 | 295831
Area

2 Culturable 110121 {110121 | 84390 84390 214170 | 214170
Command Area

3 Net Area | 103858 | 110121 | 84390 84390 214170 | 214170
Irrigated

4 Intensity of | 156% |235%: 156 % 1[235% 156 % |235%
Irrigation
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The intensity of irrigation as being presently attainted is 156 % which is very good. The
objective of achieving intensity of 235 % on modemization appears to be an ambitious
target.

43 Agriculture

Agriculturally there are two major seasons, the kharif and rabi. The kharif crops are
grown during monsoon season starting from June to November and the rabi crops are
grown during post-monsoon season from December to April. The area is predominantly
a rice growing area in both kharif and rabi seasons. Crops like sugarcane, turmeric,
banana, vegetables and such other crops are seen in patches.

The existing and proposed season wise cropping pattern is given below as intensity of
irrigation.

Cropping Pattern as Intensity of Irrigation

Season Intensity being | Intensity  as
achieved proposed

I. Kharif 90 % 90 %

IT Rabi 55 % 85 %

11 Summer 1.6 % 50 %

IV Perennial 9.4 % 10 %
156 % 235 %

The present yields of rice vary from 3.75 tons/ha to 4.65 tons’ha which are expected to
rise ranging from 4.65 tons/ha to 5.5 tons/ha on modemization. The present production
of rice is around 2.26 million tons which would rise to 3.0 million tons.

44  Proposed Works

The Barrage including head sluices for all the three main canals with silt elimination
measures in canals and a floating bulk head for carrying out repairs to the gates as and
when required are working well and as such these have not been included in the estimate
of modernization.

As far irrigation system, an intensity of irrigation of 156 % is already being achieved.
This is very good. The present conveyance efficiency as per observations conducted
works out to 80% and conveys that the system is broadly working well hydraulically. No
improvements have been made to the old channels and distributary system and structures
to cope up with the needs of the command area (ayacut). The existing irrigation canals
are unlined and the carrying capacities are inadequate. Some old structures also need
replacement. The following works have been proposed by the State.
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4.5

)] Remodeling of canals and other channels

(i)  Lining of branch canals and distributaries in vulnerable reaches

(iii))  Construction of additional regulators and repairs and / reconstruction of
locks etc.

(iv)  Providing gates to sluices

(v)  Providing wireless communication system

Preliminary Costs and Benefits
Project costs include direct construction costs, land acquisition costs and costs of
administration and engineering. All the material, labour and construction equipment

are available locally. The total cost has been worked out around Rs. 11500 million
(2003 prices)

Abstract of Cost (Preliminary)

S1.No. Description of items Costs
Rs. Million.

A. DIRECT CHARGES
L Works : 10150
1. Establishment charges 1141

on cost of Works
II.  Tools and Plant 114
IV.  Suspense -—-
V. Receipts and recoveries -) 10
Total Direct Charges 11395
B. INDIRECT CHARGES
L Abatement of land revenue

@5% in cost of land 34
II. Audit and account charges

@1% on cost of I -works 70
Total indirect charges 104
Total of Direct and Indirect charges 11499

Say Rs 11500 million

With the modernization the annual benefits would rise giving a Benefit Cost ratio of 6:1
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46  Approval of the Government of India

The Project is not yet approved by the Technical Advisory Committee on Irrigation,
Flood Control and Multipurpose Projects constituted by the Government of India.
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