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***PUOJECT SOM~AliY DESCDIPTION**. 
Gra nt and 100 n are prov ided ,to the Gov erIl m("nt of Incl.ia to 
increase crop production in southeast Rajasthan by i.ncr~asing 
and improving mediuffi ~rrigation projectb (NIP·s). The project 
will be implelIlent.E:d, unof:r USJiIO Ilii:Ulage.ment. r by tnp Government 
of Rajasthan's (GOR) li0partillel1t of Irrigation a.nd l~gT.i.culture 
{IA) as part of it.s five-yeaD l.\UP plan. 
A total of 15-20 ru1' 5ubfJLojectrc ~li.11 be fi.nanct~<l r i.ncludiIl9 
construction 01 new HIP's and u29Lading of those already 
underway or planned. Cor~st.Luction vlill i.nclude do.m~ and 
con tr 01 Wi orks; canals; elis tr:~.hutar i.bS; roads lieed e c1 for: 
project operation; land urainage works; physical improvements 
needed to make th~ ~lP bystelli oi water storage and conveyance 
effici(:I1t and f'.;if.0Cti.Vt~; :1fH1 ci.vil work.s fur rt.~ !:;ettlclilellt. 
GQR will tindllC(; duxilii.llY 5eL"ice..':.; ~UGh a~, COldpeIl.bdtion for 
laud acquisition, oll-farm Idnu d~ve10pment, dnd ott-faLffi 
faci.li.ties. 
FOl: all gUali.lyir~(} hll- :: .UDPIO:Jcct~1 t:h",;: followiJlg IH . ..i.l be 
developE,d: (1) irh p LOVed Cjuant.itatlvl;· bUt:.1\jet proc<:~ ciur8.s; (::') 
imp roved car~a 1 d. t.SiSH5 .ill t.t :Uli::; 01 aui:. qU(.L tt::; control a Hd. sa l e t y 
structul(:?S tG prcv~: .i.lt LlG.iil o g~ iJy CIO!:,.s JLu.l.hage (i,ua to empty 
canals cOlTqjlt':'t~l y for llluinte'hcillcE C'nLtjo:::;~: :c:,; (3) improvcu. 
watercourses wit.t d~vJ.sion boxe~. whert:! strc{J.fUS uTe l1ivi.d~d, 
with gated out. l\.=!b, i.l.hJ check ~, truc:i."Cre~, <it. eact, tu:t"Uvut poi.n.t, 
a.n. ;it 11 lillill~i .11j ~;~lected redche!.o-; (4) J.la] tl(./.<;le work.~; to 
elll1u.nate ~t<iii ciiwJ wat<:!L durin(j l<1..lJ~ia.i~ dJlC1 tu rl: lievt.< 
wat er-l og g t 'd. tiL ~; C.l~; U uri (5} 1 Lconn~ u=-; s auc€-: -levt:l 01., in 
t.h.ceCiL.f; ll~::: cl a red!:. , !.-'A::llIi- UeL(JiJ.t--d ::;.().l.l ~u.rvey.s. l.n LHidit.ioH, IA 
personnc:l will. lH~ tLi.t~IJHl .1.11 i:lIpr011L'.j t~~Chn.LCJ;lC~ ot subproject 
II p P r: a is a 1 • 
Loan tunas 'wlll l..l!idnCe 1'11.1: :~uLi:-'rojcct!;;,o bredl\:. ~'. unus will 
finance IA t.r .. u.u:;lJ.g, ~l.::-; wt:ii <l~. !:'>OC.l.vc:collOllJi.c £ \il.. V ey:.:-; to 
col Ject Lo.!:.t'J.lJ1t:· ilut-a fur :.c.ubPl:C.JtCl!... 
New or impruveu t':J..i:) ':...; wi ll I)[·uv:id~"! .t· .... .!..!.,);.,l ..... 'later !:L.,?plics lur: 
cultiVd.tioli OJ. JJetL ~,UilLJl';:~ r U.Lul..l.L) and \i~llter-illltunin {rani} 
crops anu wi}} jHLwit C.!.Oi-l CU} t .iva tj.OIl '.lUI .. tfJ'j the dry E'(:,d!.,Ollo 

.~s a reE.ult. 0:;' th\::.· ~,roJE-.-<-t, c.;, t.otdl 0.£ uJ,UUV h,,-:·<::tares 01.. lalla 

.in the ~r:u.Jcct uLf.: i.:. will. OL: irr:;..gdt_cll 01. wlll hi...vU their 
irriSiatiu jj modl:-;rnJ..zcu, \-,lttl li LtlH': fit to some .JL.,OOO l.dlfii1its .. 
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~ 
ACTION MEMORANDUM FOR TH;7~~~~I~TRATOR 
THRU: 

THRU: 

FROM: AA/ASIA, John Ho Sullivan 

~/ 
L~ 

JlJ~ 1 9 ~ 

SUBJECT: INDIA", Rajasthan Medi' rrigation Project (386",,0467) 

Your approval is requested for a ,),oa,g,P!,Jl?%QQ9 090 and a 
rant of 500 000 from the FAA Section 103}(grlcufture, ~ Develop~ 

ment an ' Nutr,' ion appropri at i on to I ndi a for the~"~~~!:t.a,f!~e,<i1wJl 
I~a! i,on .. Er~~~ctj.2,§§_=Q,~67). Th~ Ero,j~9!}/J1_l ,1..P'e, ],!!£r~I!!~~f,aJIY- f~~~e~ 
dJ:!!l Dg E1IJ2~Q: '!d[ImJntb. a"J21an.n~?" f 1. 12§Q" .... OP:!I~!l on of.l![=~~ 

Discussion: The StaJ;UfR~~.ir~,~c""i,~a ... Jt1and 

~·~~~1~~{~,~t,t~~1;,!,rrig~ti 1m~~:i ~~~ i ~~~be~f a~~t~;p~~ ~~P~~r~~s 
which can be produced in a year. Therefore an increased and more re= 
liable supply of water, including imp~oved wate~ management, is one of 
~hehi,9.hes!,el':.i,?'r:t:tig of the Stat~errt:'Ot=Rdj aslnan\Gorrr:""® 
~ nd ~£ v ~,~oefll~nt " .J,nR,~j,Cl.s th,Sl,n , h~ s,t?"ee,t'l t,Q!, e ns ~ e. ~e v~ nty - f i ve 
percent of the capaclty 1S currently belng explo1tea-and thlS 1S the 
maximum des i rab 1 eo Consequently, the 1~~aJejs"nQ:1. fosysiDSL"Qn.rn~~d 

~~ fl~~1~:~1~~e~1 ~ l:~;~~~~~~t;~~~~~~~r~~~:!~~*; 
not be able to take advantage of irrigation. 

Medi urn i rri gati o~ ro: ec, ", .' 1J eC,t_mon~~on,!JLryoff"i n , ~yr'li.~ 

~'~ffJf~5Y~!E6m~~~a~'~~er~n1'eeAjt o~s 2~1~~O e to 1~~~6g ~e~~~~!s~YS~~~s t~re 
relatively simple to engineer and construct and h~ ~ comparatively short 
deve 1 opment peri ods. ~~U",.~dJ2r.1msrj,lx" ,f()r. tILe. drX,gutlJl11 .. n 
~,~dwi~terCY'OQ[?,i.n.t'h§"e,a~2D.s. Cropping intenslties in the MIPs are 
expected at 1 ~~t. ~/90UD!~,?~C~ iT,~j,g,~tion "i s," .• !n~,!:29"MS,edo 

The project wi 11 1 ME::finance 9 fJy.~:x.~aX~"ti!11e.?ruu;li9JJ,~'tb9,n':i 
pr~Jilra!IJ t9!' constructUlll Q,f.~nelf~£LtylTljrrj gesiQ!L~J?.JtJ:9~J'\d.fQf 
Vie !l1oderoJRiliiiJir'iiiUUi9MlEi. It wi 11 (1) irl£!:~~S,fi, ~!Jc~l~ 



gr()~u~~ion and j,.ru;gJl!e of the rural poor, (2) i[£!:!!~e I"Ul' .. ~J~~Qtg~t, 
and r.rr r§~~r1rnQ~~i=~~nt in the project areaD A~prc~,mately 

~t~~~g hfz:g66~~d~~"r~a~{lP >~~~¥~r~r~~f~~~' t!]:t9-~j;Jgn, bem~a 

The project includes a loan to finance part of the construction costso 
The 19}~n .wjll~ __ r~im~urse_ !h~~01!m!1lfijrtto( ,IngJ, al§Q,IJ_f()~-"B!rc;~!lt~f 
tn~,_~o~t!ycons..t,r~'~~'~'8~~,~~~i}\~2,I"~O Worl<!; e~or fi nan~ 
clng \'41 tT11re'lu8e r.onstructlon ana lmprovement of dams, control \'JOrks, 
canals, distributaries, watercourses (~ncluding 11ning)9 roads necessary 
for project operation, land drainage works 9 civil works for resettlem 
ment, and other physical improvements necessary to make MIPs operate 
efficiently and effectivelyo 

All s~bprojects for which AID funds will be used will be designed by 
the Government of Rajasthan and approved by the Government of India and 
USAID/I ndi ao Subprojects that are AID=yi nanced in any part wi 11 be 
undertaken by the GOR in accordance with agreed upon engineering, bene= 
ficiarY5 environmental, economic and financial criteria. The GOR~ as the 
implementing agency, will be responsible for selecting, designing and 
carrying out the project. The Irrigation and Agriculture Departments of 
the GOR will design individual subprojects within the Medium Irrigation 
Project criteriao An Appraisal Committee constituted in the Central 
vlater Commission of the Government of India will appraise and, where 
appropriate, approve subprojects having CCAs of 2,000 hectares or more 
and will also approve all those projects being modernized. 

The rate of return for this project is not as high as it is for more 
complex, larger~scale irrigation programs. This is primarily due to the 
fact that these MIPs are designed to reach ~s many farmers as possible 
rather than maximize economic returns of discrete schemes by intensive 
application of water less extensively distributed. Social soundness 
analysiS indicates that landholders in the project area are predominantly 
~mal,L~. The GORIS s0cial water allocation program will provide 
aaalt~surance that AlDIs target group will be the prinCipal 
beneficiary of the project. 

The ~roject ~rovides a s~~11 ""9!:ws;;f-iR~s,Q,s~Cl!!en.tfgr_<tr.qjnilJJLMd 
<?P~~l,sl~l-es. Short=1:enn tral n1 ng \vlll be prov; ded for engi neers 
respu~ibl~r design, construction, evaluation and/or operaticn of the 
MIPs. GOR officials responsible for the economic analysis will review 
and study practices and participate in special courses in the United 
States. In~service traini~g will be provided for GOR project design 
officers. The project will support the development of training modules 
and special courses in water management for the GOR's Irrigation and 
/\gricu~tural Departments. ~tuc~J~~i~jJ] inc~de: (a) ~"'l,Jr~-§PJ;,.iQ= 
;,s9",n"om,\c sur:ws , (b) w~ m_an~Cl9Jl:Jllff,Dt stud 1 es, (c) QJ;,.ga1!C~ on and 

r£~ari~~£;rft~~i ~~tu:~1~i~~d15;ti~9 GO~h~n~o~~~~6o and timi ng of 



Cl)3QlJ 

CDSS: The FY 1982 CDSS for India dil~ects AID's efforts to\',;ard reducing 
~constraints to growth in agricultural output and employment and 
improving access of the rural poor to productive infrastructureo Irri
gated agricultural d~velopment is key to the growth of agricu1"tural 
production and to increased acceptance of the new agricultural tech= 
nologies that increase and stabilize yields. It is also a significant 
generator of additional rural employmente The project is fully in 
accord with the CDSS~ 

Conditions: No conditions precedent or covenants are proposed other 
than those contained in the standard Project Agr@~mento 

Congressional Notification/Waivers: The loan portion of this project ;s 
desct"ibed on p. 52 of the f'V BOCV, b~a Con.gressional Notification 
\1i 11cbe .regl.f!J:!~._ f9r3~e15Q9",,999 9)':m~",:pl[~=C1\irn~~Jir'VJ~f laurr f fii s fLsca t _~_ear7'1~e '-c- t"aEt. f~~d~cYI~ "o6~~1).~q~~c_edunq~~ a 
~J2aratUW:~et11enJ:o The 10an= i nancea component of ,he projec~ 
viable by ltseff if a problem were to develop with respect to this 
granto There are no outstanding issues regarding GAO or AID audits. 

No Waivers are requested. 

Recommendation: That you sign the attached Project Authorization. 

Attachments: 

1. Project Authorization 
2. Project Paper 

~~ 
ASIA/PD/SA:KFinan:fv/eb:6/19/80:X58450 

Clearance: 
GC : N Ho 1 me s (t elL t~ Da te .!JJJj flO 
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E. O. 1 2 ~ 6 5 : N / A 
SUBJc;CT: MAJA$THAN MEOIUM IFHHGATICN (356-0467) •• ::;::: 1..:-:-"-=:.::; H~C:;,.::ST 

1. FObl..OWING 5 EXACT TEXT OF GOI L.ETTER RfH1UEST ~OM .:..ssrsi';'~c~ 
FOR ~AJASTHAN MEOIUM IRRIGATION PROJECT: 

JUNE 23, 1980 

OEAR MR. ,GUNNI NG: 

THE GOVERNMENT OF INDIA HERE8V RECUESTS A L.OAN FROM THE 
GOVERNM~NT OF THE UNITED S7ATES IN THE AMOUNT OF CC~SIS MIL~ION 
TO ASSIST IN FINANCING THE RAJASTHAN M~CIUM IRR71ATI~N ~ROJECT. 
THESE FUNes ALONG WIi'H ~URTHER uS ASSISTANCE OF ~OLS2~. 5 MI~LION 
EXPECTED IN 7HE FUTURE AS WE~L AS THE INOIAN CCNTRI9ur:ON IN 
THE AMOUNT OF COLS22. 5 MI~l..ION WIL.L.. ;:IN:'NCE ii9E CONST.~UC-iION OF 
DAMS, CANAl..S, CONTROL wORKS OISTFn21UiaF!r~S, WAiE~ CCURS~S e:-:-c. 
FOR MEDIUM SIZED IRRIGATIN SYSTEMS IN THE STATE OF RAJASTHAN, 
TECHNICAL ASSISTANCE IN WATER MANAGEMENT, TRAI~ING ANC SPEC~AL. 

STUCI~S WCU~D ALSO 8~ PART OF THE OVERALL. ?RCJECi'. 

WE WOU~D APPRECIATE YOUR EARI..!EST CONSIDERATION OF THIS 
~ECUEST FOR ASSISTANCE. 

SINCEREL. Y, 
(SIGNED) 

S. N. KAO 
DIRECTOR 
OEPARTMENT OF ECONOMIC AFFAIRS' 
MI~ISTRY OF FINANCE 



SUHHARY 

INOLA: Rajasthan ~edium Irrigation Project (386-0467) 

The Rajasthan Medium Irrigation Project has bequ designed to increase 
the reliable availability of water to r·3.rners in the State of Rajasthan in 
northwest India. Previously, Rajascha~ians depended on groundwater, primarily 
~~:i \Ted from ~~:~ ~~ .-,,":;YO~ rain, for ,~== ~~~ ~'!"':;::'e ~:..:, .. -~~~·ar, i 1.: ~·';~3 ret:.ogniz3d 
that to increase agricultural prod'~ction significantly, water needs eo be 
provided during the dry months of the year, and that the use of groundwater has 
reached its natural limit. The Medium Irri~ation Project (HIP) approach in 
Rajasthan provides a comparatively uncompl:c~ted means of reaching the maximum 
number of rural farmers. A MIP collects ~onsoon runoff in surface reservoirs, 
stores it, and coveys it as needed through a c~nal system to cultural command 
areas. MIPs are simple to construct and have comparatively short developmental 
periodso 

The project will provide $35,000,000 in loan financing over a two=year 
period to cons truct and improve dams and control vlorkl3, canals, distributari~s, 
~nd watercourses in a time~slice of the Government of Rajasthan (GOR) overall 
irrigation program. It will also finance roads necessary for project opera= 
tion, land drainage works, and other such physical improvements necessary to 
make the MIP system of water storage and conveyance operate effiCiently Gud 
effectivelYG These improvements Hill be planned, approved, and managed in 
the form of discrete sub=projects which treat command areas of 2~000 to 
10,boo hectares. E~ch sub-projec~ prepared by the GOR will be reviewed by 
both the Central Water Commission of the Government of India (GOI) and USAID. 
Sub~projects ~Jill be approved for AID finanCing if thE~y meet criteria set out 
in the Loan Agreement: concerning, inter alia, their e<!onomic return, 
ben.eficiaries, and engineering and environmental standards. 

There will be an Additional $500,000 grant to finance spec.ial studies 
and training. The studies will include base=line gocio=econornic surveys and 
evaluationsv Training will be provided for various personnel in the GOR's 
Irrigation and Agriculture Departments responsible for engineering, construc= 
tion, and economic aspects of the sub"'1'l"ojects particularly with respect to 
improved techniques of sub-project appraisal that havE~ been agreed to among AID, GOR, 
and GOL 

The FY 1981 CUSS directs AID's eff(Jrts tOt-lard reducing the constraints 
to growth in agricultural output and employment and improving access of the 
rural poor to productive infrastructure. This project, through an increase 
in available water, is expected to double the cropping intensities in 
Rajasthan. There will be an increase in agricultural production and inc.ome 
to the rural poor. It has been designed. so that eighty percent: of the 
recipients of this service have :!.and holdings of less than four hectares. 
The total benefit will accrue to 32,000 families in terms of an additional 
65,000 hectares of land under irrigati~n. Rural employment will increase 
both on the farm and at the construction sides. Finally, the over':ill impact 
of drought will be redcced. 

jmenustik
Best Available
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1. "X'RANSAC!10N C::C;)lJlt OO~ A@l!:ftC'\' FOft INnfilL'llATIOf"Ab &:lliNtib,gP>'!J!ZL'IlT o AaAdd ~mi~-g r{WZ!.b~ roDE 
!1tOmCf DATA SBEE"r A C"'~ 3 

~ DcOclew •• "t" -==w 

:tOOUNTRY~ 3. PROJEC1' NUMBER 
INDIA C-3S6~046L:::I 

= 
4. Bt1lU:AU/OFFId' 5. PROJECT 'l'l'l'LE (m€lll:i~<!B~ 40 cn&u.:ttM) 

ASIA I C :J= 04::1 Raj as1:hal1 -Mei.:lium Ir-rigatiol1 
~ ~==:o:!r~= 

6. PROJECT ASSISTANCE COMPLETION DAl'! (lACD) i. ESTlMA'I'ED DA"fE OF OBLIGATION 
(Uf/d{fj' 'a:, bdow. mtm> 1. 2. 3'. ov 4) 

.MM1OO,Y"f
1 A, !wi&! FY laLoJ 

i 
C4~FY lBJ1J loI6.310.~5. B.Q1.wt~ 

8. COSTS (,3000 OR EQUl'V AU.NT Sl m ) 

A. FUNDING sotm.~ 
fIruIT FY m- 'WE OF PRO]EOX' 

~FX c"L/C I D.1'otm LEX . 
'U. LlC a.Tow 

Am i\wroprimed Total I 

(' 20e!") I ( .~ SOO= \ 300 
-- = 

500 (Gr.mt) ( 300 ) ( ) ( 200 ) ( 
(Loon) ( ) ( , 15 .. 000 )' (':,000' ) ( ) ( 35.000 ) ( 35 ~OOO= 

Ome? H' U.s.. 2-
~ 

" -
~=~ • ."......~;=-==:w = -~ 

Haile CoWlltfy 1 fl~ ann I J141)O~, - '22'iOO 21 'ilin 
Other Dcmor(s) =1= TOTALS ~ .58.9>ClOL 

. 9. SCHEDULE OF AID FUNDING ($00.9) 
a. C.PlUMARY Eo AMOUN'f Al'PROVED -A.AnRo. PruMAnY D. OBLIGATIONS 1'0 DAn F. W'E OIl PROJEex' 

piUAmN ~RroSE nCH. CODE TIUSAC;IION 
CODE I.Grant 2. Loon 1. GF'dHt 2. Ul;m 1. Gfllilt 2. IAm 1. Grnnc 2. L03l'l 

ill FN 8213 064 064 500 15,000 500 I 35,OQO 
(%) 
(3} 

-
(~) ~L.==~= 

-
~ 

- - -- - ........ 

TOTALS 
10. SECONDARY TECHNICAl. CODES (~ifflwn 6 eadas of 3 {MSmofIJ/ tNM:h) 

= ~~ 

11 .. s];CONDAR Y PUlUlOSll: COO 

I = I I I . .L '- ' , , 
12.. SPECIAL CONCll:.RNS CODES (ma:,mnum 7 eodes of 4 fJosmom ~) 

~~~~~t~~I'==~I~~I==~=~r===1~==~ 

~, 

Incr@!se food production 
D@crease risk of drought 

14. scm:DUI.JID EVALUATIONS u. SOURCE/ORlGIN' OF GOODS AND SERVIcrs 
. " MM 'fY -w,{' YY' MM YY I 
rn~ 10.t21S131 II I J I Fincl h 1118j5 nt 000 _ 0 941 't'l 1.;}~. 0 Oth~1N(SfNJeiM '~ 

16. AMENI)MENTS{NATtm.E OF CRANGE PRDP'OSlID (Thia is f'l1Jj& 1 of I! ~ P5!fI" pp Arn<ffid~) 

11. APPROVED 
BY 
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RAJASTIW! MEn rUM IRRIGATIO!Ll!OJECT 

I. SUMMARY AND RECOMMENDATIONS 

A. Recommendation 

Approval of a loan to finance the construction of medium 
irrigation projects in the State of Rajasthan; and a grant to 
finance training and associlELted base=line socio=economic surveys, 
water management and organizational studies and evaluations. 

--==-- .. r ~~ 

1. Borrowe,,~nd Grant.~~;y"",,~~~J ~~k-
2. Implementing A~~ Government of Rajasthan, Departments 

of Irrigation and Agriculture 

3. Financi~ : 

a. AID Contribution: Loan of $35 million 
Grant of $500,000 

b. AID Loan Terms: Repa~~ent of principal and payment 
of interest ~·lithin forty years, including a ten year 
grace p-eriod of repayment of pX'incipal, with interest 
of two percent (2%) per annum during the grace period 
and three percent (3%) per annu.i1J. thereafter, 

c, Borrower Contribution" $22.5 million equivalent 

d. Total Cost: $58 million 

B. Summary Description 

The Rajasthan Medium Irrigation Project is a five year irrigation 
sector support project that will attempt to re~ove a prime constraint 
to increasing food production and rural employ~ent in Rajasthan: the 
reliable a.vailability of ,.,ater. This project finances a time slice 
of the medium irrigation program of the State of Rajasthan "nthin the 
overall irrigation program of India through loan financing of construc~ 
tion and grant financing of training and studies. It vnll irrigate or 
modernize the irrigation of approxirrv~tely 65,000 ha of land, benefit
ting 32,000 families. Medium irrigation project (MaP) construction 
activities vnll be financed in discrete sub=projects. i.e. irrigation 
schemes. These ~vill be of the tallm'ling types: (a) nevI proj ects, 
(b) projects currently under construction to be continued and upgraded 
to the level planned in new projects, and (c) modernization of existing 
irrigation projects. The cammand area for typical sub=projects ranges 
from 2,000 to 10,000 haG Fifteen to tvlenty sub~projects are expected 
to be financed ~ half new and on going and half modernized. 
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Tht1 Project will finance the construction dnd improvement of 
d~s and control works, canals, distributar:ies and wat:ercourcles. 
It will also finance roads necessary for project: operation) land 
drainage works, other such physical ~nprov~uents necessary to 
make the MIl? system of water storage and conveyance to fa:-m level 
operate efficiently and effectively, and civil ~~orks for resettle
ment. Compensation for land acquistion, on·ofa~m land development 
such as contour shaping and land=leveling, and off=farm facilities 
such as markets, warehousing and farm~tu~arket roads ~rlll not be 
eligible for reimburse!!l0ut by AID, Attention is given to all of 
these ancillary servicea in the preparation of MIP plans a: ,1 GOR 
will provide financing for them. 

Training ,.nIl be provided for engineers of the GOR/ID (Irrigation 
Department) a.nd GOI responsible ft)'j;;' d@aign, construction 9 operations 
and "later management to reVi(~V1 and study practices in the United 
States. COR/DOA (Depa1:tIDent of Agriculture) and Gor staff spectal~ 
izing in economic analysis ~T.lll be provided training in=country, 
with selected staff receiving project feasibility analysis training 
in the United States. 

Studies to be financed include (a) base-line socio=ec.onomic 
surveys, (b) 'Vlater management studies at chak (ca. 40 ha) level, 
"lith expert assistance as needed, (c) local'~level organizaticn and 
management studies, and (d) evaluations. Content and timing of 
studies will be determined through consultation between the GDR 
and USAID. 

Sub-project proposals will be approved :for AID financing if 
criteria embodied ill the Project Agreement are met (See Annex L). 
Primary among these are: (a) rural poor art~ the target population 
(i.e. 50 percent of the faTIru3 in the CCA are less than four ha in 
size); (b) sub=projects hav(~ a direct rate of return of nine per= 
ceut or greater; Cc) soils and other physical conditions are 
appropriate to medium irrigation ~s planned; (d) improved canals 
and \':ratercourses are provided to approximately the eight hectare 
level and selected reaches of "latercourses are lined as necessary; ~ 

Ce) appropriate water budgets are prepared; (f) adequate provision K..p/~ 
is made for system drainage; (g) all works meet recognized engi= I 
neering design standards; (h) qualiV.ed pe:rsonnel Hill be available 
to t;ndertake all associated activites; and (i) adequa::e agricultural 
support services are available 9 and (j) construction of individual 
MIPs ~vi.ll be completed within five years of initiation. Econoaie 
analyses will use procecures developed during the course of this 
Project's design, 

Each sub-proj ec t will be appraised by the Central vJater C01lliIlission' s 
(C1flC) Appraisal Connnittee (AC), or by a GOR Appraisal Comrnitee for 
sub-proj ec ts under 2. 000 ha :1.n area, on the basis of the GOR' s design 
report and criteria agreed mnong the GOI/CVJC, GOR and USAID. USAID 
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will participate in selected appraisals. 
by the CWC/AC or GOF..iAC will be eligible 
AID loan. CWC/AC or GOR/AC will prepare 
each sub-project 

C. Project Issues 

Sub-projects approved 
for financing under the 
a summary report for 

The principal issues raised in the PID review are expressed in 
the AID Apl1roval Cable reproduced as Annex F. BeloH is a brief 
summary of how the Project respcnds to these concerns. 

Watercourse I,ining: Hatercourses ,vill be designed constructed, 
and maintained to the eight ha level by GOR/ID. Alter~ative methods 
and extent of watercourse lining have been thoroughl:- ~nalyzed 
from technical and economic perspectives. Based on these analyses, 
principles have been developed to determine the appropriate extent 
of watercourse lining for any sub-pcoject. Generally, lining will 
be provided in selected reaches where the value of water saved from 
seepage is 80 percent or more of the per hectare cost of new con
struction. Typically this will mean lining of one-qu~rtec to one~ 
third of the ~vatercourses. 

Water Rat2s: A standard procedure involving a high level State 
Committee to review water rates regularly is established. Over the 
past twenty~t\Vo years, charges have doubled, ~vith a 27.5 percent 
increase occuring last year. Nonetheless. surface irrigation is 
still s 11bsidized. This benefits the predoTIlinantly small farmer 
~roup within the Project area and supports the policy of increasing 
incomes within this group. Every practical effort is being made by 
the GaR to increase cost recov~ry while not doing damage to the 
principal of helping the rural poor to increase production and 
income. Farm budget analyses indicate that follmving full transi~ 
tion to improved, irrigated agriculture, further cost recovery would 
be possible. 

Cost Sharing: Even though high priority and impressive budgetary 
allocations are accorded to irrigation by the Gal and GOR, the pace 
of MIP constru~tion does not now meet urgent needs. ~e GOR, with 
GOI support, has made strong representations for t~vo-thirds financing 
of this proj ect b:r AID. This would accelera te ~IP cons truction by 
making more resources available quicker, reduce USAID monitoring 
load, and assure timely disbur~ement of the loan. In addition, the 
application of agreed criteria viII result in higher Imit costs of 
construction. Therefore, USAID proposes to finance 67 percent of 
the cos ts of civil ,.;orks by loan and to finance fully t~1e necessary 
training and studips by grant. The cost of land acquisition borne 
by the GaR will bring the overall cost sharing ratio to an estLJated 
60/40 for USAID/GOR. 

Water ~illnageme~t: The operating philosophy of the GOR's Irri
gation Department is that local water use decisions shou'i be handled 
by the cultivators through Water Users Commi ttees. This ~vas examined 



at the lor:al level and found to be vlOrking 'trl::hL: the limited 
physical (.!apabilities of the. systems. Better vlatercourses will 
improve the functioning of these systems. Further studies by the 
GOR will suggest imprtrlements in water management. 

Markets and Market Accessibili\~: The Appraisal Team analysed 
the market situation in Rajasthan and concluded that produce mar
kets function adequately and. will do so as production expands and 
the crop mix changes as a rf' 'ult of the Project (See Appendix A). 

Beneficiaries: As not~d, AID vnll finance only sub=projects 
where small farmers predominate (50 percent or more with farms 
four ha or less). Under GOR policy, first pr:Lority is given to 
ensuring full irrigation supply to farms under one hectare. 
Improved watercourses will make equitable distribution physically 
possible. 

II. BACKGROUND AND DETAILED DESCRIPTION 

A. Background 

1. Agriculture in Rajasthan - General: Agriculture in Rajas= 
thA.n is limited by natural moisture. In the project area (the 
southeastern half of Rajasthan) rainfall, occurring principally 
during late June, July and August and early September 9 permits 
kharif crops and permits rabi crops based on residual moisture and 
limited vlinter rains. Irrigation from ground~vater or surface 
sources may be used to supplement kharif, but is used primarily 
for rabi, with limited use during the hot-dry "zaid" season for 
multi-season or perennial crops such as sugarcane, fodder, limited 
cotton and fruits and vegetables. 

Of Rajasthan's 34 million hectares, about 16 million are sown 
annually but some double cropping raises the cropped area to about 
18 million hectares or about 10 percent of India's total of 171 
million hectares. Irrigation is provir:.>-_J to only about 2.7 million 
hectares, or about 17 percerlt of cultivable land, compared to the 
all India average of 2S percent irrigated. Principal cereal crops 
are gram, wheat, sorghum, maize and millet. Groundnut is a common 
oilseed crop, but a wide variety of oilseeds is grown. Crops grown 
by area and percentage of area and yield comparisons are provided 
in Annex A, Talle 2. Livestock and grazing are significant in 
Rajasthani agriculture. In 1972, Rajasthan reported 39 million 
livestock or 11 perc.ent of India's total. Rajasthan has 21 percent 
of the country's sheep and 18 percent of its goats. 

Rajasthan's use of fertilizer falls far below the national 
average. The State consumed only 112.900 t:on5 or 2.6 percent of 
the national total in 1977-78. Average applications to crops 
was 7 kg/ha in 1977-78 cnmpclred to an a11=1ndia average of 26 kg/ha 
and high values of 77 and 6L~ kg/lUi in Punjab and Tamil Nadu. Only 
three states had lower fertilizer use rates. Fertilizer use in the 



economic analysis is at recommended levels consistent ~rlth yield 
assumptions. The State is relatively better off in terms of mar
kets. Currently there are 118 regulated ma.rkets and 174 sub= 
markets. The State also has over 200 wholesale assembling mark~ts, 
five percent of the country's total. 

2. Rationale for Medium Irrigation Projects: In contrast to 
the northwest of Rajasthan (which has poor soil and inadequate 
rainfall and water resources and needs large scale projects), the 
southeast of Rajasthan has good soil, but a highly variable monsoon 
which provides 90 percent of the rainfall. The main rainfed (kharif, 
summer) crop is grown during the monsoon and is often adversely 
affected by the irregular arrival and intensity of rain. A second, 
unirrigated (rabi, autumn-winter) crop is grolVll following the mon
soon, drawing on residual soil moisture and even more unpredictable 
and sparce winter rainfall. Crops cannot be grown during the hot 
dry (zaid, spring) season without irrigation. Under these uncertain 
conditions, crop yields have remained extremely low. 

Irrigation from MI}s can mitigate the risk of monsoon failure 
during kharif, provide increased and more reliable supplies for rabi, 
and permit limited cultivation of creps during the hot dry season. 
In the project area, medium~scale iT~igation schemes are appropriate 
to existing landforms, climate, and the availability of product! \Tely 
irrigable land as complemented by limited groundwater. In Rajasthan, 
irrigation is provided to only 17 percent cf cultivable land. Irri~ 

gated land can return up to 10=fold more du~ to greater reliability 
of water supply and multiple cropping. It is, therefore, a key to 
increased production. Roughly 60 to 75 percent of g=oundwater poten
tial has already been developed in Rajasthan. Thus expanded surface 
irrigation must provide the major increase in exploiting Rajasthan's 
potential. Moreover, a great deal can be gained by increasing the 
ef~iciency of existing projects, which currently operate behleen 30 
and 60 percent of potential. TIlese are the major problems the Pro
ject will address. 

MIPs are relatively simple to engineer and construct and have 
comparatively short developmental periods. They collect monsoon 
runoff in surface reservoirs, store it, and convey it as needed by 
canals to culturable command areas (CCAs) ranging in area from 
approximately 2,000 to 10,000 ha. MIPs constructed so far (mostly 
since 1951) have had a significant impact on agricultural produc= 
tion in sou theas t Raj as than; ho'to7ever, yield increases have been 
low and development has been slow. Difficulties stem from (a) min
imal investments in canals ruld distribution channels leading to 
inadequate performance and waste of tvater; (b) lack of defined 
responsibility for water management; (c) lack of distribution 
ditches serving farmers' fields and (d) deficiencies in supporting 
agricultural services such as research and 4:xtension, credit, 
technical inputs, markets and roads. India and the GOR have recog
nized these shortcomings and are taking steps to rectify most of 



them. The application of cr:f.teria for quali.fication of sub=projects 
under this loan ~rlll reinforce these efforts quite satisfactorily. 

3. Agriculture in Medium Irrigation Projects 

Cropping Patterns and Intensities: Numerous crops are gro~vn in 
medium irrigation project areas. Cereals include wheat, sorghum, 
millet, barley, maize and :ice. Pulses, including gram and moong; 
oilseeds, mostly mustard and groundnut; fodder, sugarcane, cotton, 
chillies and condiments, and fruits and vegetables complete th:e 
list. The general cropping system is complE~, imTolving, besides 
crops, a matrix of three gro"ring seasons and irrigated and nOl1~ 
irrigated dimensions in each season. 

Intensity of cropping or of irrigation :ts expressed as the per~ 
centage of the Culturable Conmmnd Area (CCA) under a crop or under 
irrigation Cor rainfed) during any season. Annual intensity is the 
sum of the seasonal intensities and may exceed 100 percent. Exam
ination of four MIPs, one fOl: modernization~ first constructed in 
1958 (Morel), two proposed new projects (Gosunda and Chappi) and 
one ongoing (Bhimsar,ar) shows very lOvl cropping intensities prior 
to the MIP completion, as follows: 

Irrigated Kharif 
Unirrigated Kharif 
Irrigated Rabi 
Unirrigated Rabi 

MIP Overall 

0.8 ~ 4.3% 
23.0 ~ 63.8% 
2.0 = 17.0% 
3.4 = 31. 2% 

41. 5 = 92.9% 

Cropping patterns were examined on two of these (Morel and 
Gosunda). They were quite different. Sorghum and millet were the 
dominant kharif crops in Gosl.lnda, maize in the Morel. In Gosunda, 
barley and mustard dominated rabi in contrast to wheat and gram in 
Morel. 

Under irrigation, cropping intensity ShO'';8 a marked improvement. 
Three candidate modernization MIPs, Morel, Jaisamand and Gudha 
together showed the follot"ing present intensities: 

Irrigated Kharif 
Unirrigated Kharif 
Irrigated Rabi 
Unirrigated Rabi 
Project Totals 

3.4 - 15.3% 
50.0 - 64.0% 
41.3 = 71.8% 
11. 3 = 36.8% 

147.7 = 154.8% 

Even unirrigated intensities wer- substantially higher under 
irrigation. 

Kharif irrigation intensities are low, so large areas of land 
are not involved. Rabi irrigation emphasizes wheat (66 = 77 per-
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cent) in all projects, with barley (5 ~ 10 percent) and pulses 
(10 - 21 percent) significant components of the mix and fodder 
and fruits and vegetables important but relatively small in area. 
Unirrigated rabi leans heavily toward pulses (38 ~ 72 percent) 
~nth wheat and barley (24 = 48 percent) and oilseeds (4 percent) 
filling out the pattern. 

Yields: Yields for all Cl:OPS are 10'(01 in the Project Area. 
Annex A, Table 6 shm'lS yields reported for SHwai Madhopur Dis
trict (includes Morel) for the period 1970-75. Yields 8.re 
district-vlide averages which :i.nclude a mix of irrigated crops and 
the higher district yields ref:lect the effect of irrigation. 
Yield. differences due to irrigation (col. 3 vs col. 2) are sig
nificant but nevertheless are disappointing. A principal impact 
of irrigation is increased arE~as of crops, both irrigated and 
unirrigated. Since water is scarce relative to available land, 
irrigating more land at less than full vlater requirement makes 
sense generally. HOv]ever, since only a fraction of the flov1 vlater 
is actually delivered to the field, more optimal water applications 
and potential for substantially increased yields can be achieved by 
making conveyance systems mor(~ effective and reliable. Column 5 
shows projected yields used by the GOR in evaluating economic 
viability of the selected MIPs. The levels are high but achievable 
if water supplies are reliably delivered to all farms along vnth 
necessary technology, inputs, and market incf=ntives. 

Agricultural Support Services: Provision of irrigation water is 
not sufficient to bring about full development of the agricultural 
potential of an area. All of the so~called package of practices are 
required - information on new technology, fe:rtilizer, improved seeds, 
plant protection, production credit, and reasonable product prices 
through an efficient and effective marketing system. Roads, ware= 
housing, etc. are part of the necessary infrastructure. The GOR 
has district level programs dealing with each of these support 
services. 

The Ministry of Agricultu're is responsible for execution of all 
agricultural programs in the State (see Organization Chart, Appen= 
dix A). The Department of Agriculture is directly responsible for 
agricultural extension. The project area is fully covered by the 
training and visit (T&V) system of agricultural extens~on being 
financed by IDA. The T,StV syst:em has been operational since 1978 
and is functioning effectively. It is described in Appendix A-I. 

Market development under control of the Agricultural Marketing 
Board, has been very effective in Rajasthan. When the volume of 
marketable produce increases in an area to Rs 30 million, a regulated 
market is established replacing existing traditional markets. All 
the required physicel facilities for handling farm products, input 
supplies, and convenience facilities for farmers, are established 



by the Ma~keting Board. A one percent £~e supports these facilities 
and services (See Appendix A-·2). 

The Ministry of Agriculture is assisted by State level organ= 
izations dealing vuth seeds (State Seed Corporation and the Seed 
Certification -Agency), fertilizer (various comme.rcial firms and 
state organizations), credit (Commercial and Cooperative Banks), 
plant protection (commercial and DOA) , warehousing (Rajasthan 
State Warehousing Corporation), roads (P~ID) and the like. The 
agricultural program plannin~ process, which brings each of these 
agencies services to irr1gatf~d areas, is described in Appendix A-3. 

USAID staff and the consultants involved in project preparation 
have had extensive discussions with GOR/DOA officials, reviewed 
available documentation, interviewed a limited number of farmers, 
and are satisfied that the agricultural support services are ade= 
quate to meet project needs. For each HIP proposal submitted for 
ewc approval for Am financing, the GOR/DOA will prepare for the 
project report a statement of the specific agricultural support 
services available, and to be made available, to serve the command 
area of the HIP. Adequacy of the proposed support services will be 
a factor for consideration in project approval. 

B. Relation to AID Target Group 

The USAID/lndia CDSS for FY 1981 focuses on the degree of 
poverty in India and its basic causes. It concludes that efforts 
should be directed toward reducing the constraints to growth in 
agricultural output and employment and improving acc~ss of the 
rural poor to productive infrastructure. The CDSS and other analyses 
shov1 that irrigated agricultural development can be a major factor 
in both growth of agricultural production a~d access to and dccep
tance of the ney1 agricultural technologies thcLt increase and stablize 
yields. It is also a significant generator of additional employment. 

This project will impact on the target group directly in the case 
of small and marginal farmers through increasing production and 
incomes. Average farm size in existiLg and proposed MIPs range 
from less than two to about three ha. In existing projects, 80 
percent or more of the holdings are less than four ha in size. 
Farmers in the prospective new HIPs, though their holdings are 
larger, are even poorer beca.use of low productivity 'tvithout irri= 
gation. The Project as a whole should result in a 65,000 MT 
increase in food grain production and a Rs 125 million annual 
increase in net farm income. 

The project will also provide employment to the unemployed and 
under-employed during the construction phase and, subsequently, 
through agricultural intensj.fication. Rural artisans and laborers 
will benefit indirectly as tncreased econootic activity stimulates 
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increased rural demand for off-farm employment. Resulti;c6 cons
truction employment should approximate 50,000 person-years and 
additional annual agricultural employment 26,000 person-years. 

C. Logical Framework Narrative 

The Logical Fr:lInework is attached as Annex C. It hypothesizes 
that the construction, completion or modernization of medium 
irrigation schemes in Rajasthan (with the assoc:Lated outputs of 
increased acreage under irrigation, greater reliability of irriga
tion and improved water use efficiencies) w:tll support the achieve
ment of project purposes: increases in agricultural production by 
small farmers and reduction of the impact of drought (which dispro
portionately aff~cts small farmers). As discussed above and in 
the following sections (and in Appendix A). there appear to be good 
prospects that the irrigation projects financed by the AID loan 
will be constructed and operated (and that the complementary inputs 
and services will be provided) so as to assure that the purpose
level objectives will be achieved. 

The hypothesis linking the output and purpose levels to the 
goal level are that achievement of the purposes will increase the 
level and security of small farmer incomes (and the supply of food
grains), and that expanded rural employment will result both from 
constructioI' activities (output level) and from increased output, 
or agricultural intensification (purpose level). The analyses 
discussed below and in Appendix A similarly indicate that there 
are reasonable prospects that the hypothesized relationships will 
hold. For a discussion of data sources and evaluation plans, see 
section IV C below. 

III. METHODS AND CONCLUSIONS OF SUPPORTI~G ANALYSES 

A. Water Supply and Water Use in MIPs 

1. Water Supplv: Rainfall in southeast Rajasthan averages 
about 24 inches, 90 percent occurring during the summer. Rainfall 
is highly variable and severe drought years occur in about one 
year out of five or six. Stream runoff responds to rain and there 
are few permanent streams. Streamflow measurements are made at 
forty-eight gauging stations in the State and additional runoff 
information can be calculated using reservoir storage records. 
About 10 percent of the irrigated area in MIPs is irrigated now 
by large-diameter dugwells and there is some potential for 
increasing this although aquifer capacity is limited. Increased 
credit for well construction and increased electrification as well 
as higher charges for surface ivater will help stimulate ground
water development. 
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2. Use of Water in l1IP Systems: In normal years all but a 
small percentage of stored reservoir ~'later is used fox: ~vinter 

(rabi) crops. lVhile supplementing monsoon 'l::'ainfall vTith 1llB.rginal 
supplies at critical times during summer (hllarif) is theoretically 
attractive, uncertainty about heavy rainfall in the near future 
tends to delay decisions to irrigate, so that only a part of the 
command area C~U be covered vnthin required time periods. Reser
voir ~~ter is frequently made available to help mature a kharif 
crop following cessation of the monsoon, but: total volumes of 
water are small. In drought years, proport:i.onately more water may 
be allocated to khari£. Bec~,use of high requirements reservoir 
water is not ordinarily used for hot dry season (zaid) crops vJhich 
normally depend on well wa.tet' but there are exceptions. Optimization 
of ~~ater supplies can be imp~"oved by more sophisticated reservoir 
operation studies, taking into account weekly rainfall and potent~~l 
evapotranspiration based on "leather records. These are not recom
mended at this time but should be considered for the future. 

B. Engineerinti 

1. Staffing and Capabilj~: Civil engineering, especially 
hydraulic engineering, is vel~ well developed in India. The pres
tigious well-staffed Central Water Commission (1,000 graduate 
engineers) sets design and construction standards and reviev7S 
designs for all irrigation projects exceeding 2,000 hectzres in 
area. The GOR Irrigation Department, \·,hich has a large and e:;qJeri
enced staff, including 4,000 graduate engineers, is responsible for 
design, construction and operation of MIPs ~nthin ewe guidelines 
and standards. The Department is vIell qualified to design and 
operate dams and other hydraulic works. The GOR/In is an experi
enced God \vell administered organization vlith a history of successful 
construction and management of large, compll~ irrigation projects 
as well as medium and minor ones. The budgl~t of the GOR/ID doubled 
during the four years from Rs 392 million in 1974/75 to Rs g09 
million in 1978/79. Draft Sixth Five Year Plan projections call fo~ 
an irrigation expenditure of more than Rs 3,300 million (Annex A, 
Table 7). 

The GOR/ID is staffed by 4,000 graduate engineers with experience 
averaging more than ten years. Senior staff have twenty to thirty 
years experience in irrigation construction and management. The 
Department's Chief Engineer is responsible for the MIP program. 
Activities throughout the state are sul:--divided by districts according 
to the size of their budgets and managed by Superintending "Engineers 
responsible for Rs 20 to 30 million in budget. Under a Superinten= 
ding Engineer are three or more Executive Engineers, each responsible 
for a Rs eight million program. Under the ~xecutive Engineer, each 
project is staff~d by a Project Engineer and four or more Assistant 
Engineers, depending on the size and complexity of the project. 

/: 
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Assistant Engineers are supported by about four Junior Engineers 
at graduate (five years) or diploma (three years) levels ~lho have 
responsibilities for specific components of construction or inves
tigation. Mistries/foremen ~vho also supervise mates (sub~foremen) 
rerort to Junior Engineers on construction jobs. The Department 
has increased its sta.ff by 40 percent dur:.tng the past fe~v years 
and no difficulties are foreseen in expanding the staff to manage 
a.nd implement an accelerated MIP program. 

AID-financed sub-projects; 't-rlll be handlE!d under the above 
described organizational structure. No special arrangements will 
be required. An organization chart aud staffing pattern for the ID 
are in Appendix B. 

2. Su~~project Design 

a. Water Budgets: Improved 8.ccurac:y in Hater conveyance 
budgeting and mora accurate assessment of the impact of ~:ater supp'.y 
variability is needed in order to allocate water supplies prop~rly 
and to determine lining needs. A quantitative water budget based 
on average annual reservoir vmter supplies and taking into account 
evapotranspiration, field irrigation efficiency, all conveyance 
l08ses and reservoir operations studies ,viII be included in feasi
~~~ity repo~ts for qualifying sub~projects. 

b. Canals: Improved canal design and operation is neces= 
sary if irrigation investment benefits are to be realized 
and water equitably distributed. At present, chaks farthest from 
the diversion tend to receive less than their share of water. 
Amounts of wa'er delivered to chaks are not accurately proportioned 
to farmed are s and use uncontrolled pipe outlets, MIPs qualifying 
for the loan '.rill have adequate control and safety structures to 
prevent damage by cross drainage and tLl completely :mpty canals 
for maintenance, now a serious operational problem because of rapid 
"leed gro\>lth. Designs will (1) ensure full supply to fields ~vhen 
operating at 50 percent capacity, and (2) provide adequate measuring 
facilities so that flow can be calculated in all reaches at all times 
and (3) all canals, minors and distributaries will be fully lined 
to outlets serving chaks of approximately 40 ha size. Information 
on se~page losses adequate for canal and ~vatercourse lining design 
decisions will be compiled or collected by the G~R as necessary. 
In order to provide water supplies at outlets which are accurately 
proportioned to chak areas, Adjustable Proportion Modules (APMs) 
will be used instead of the customary ungated pipe canal outlets. 
These improvements vnll greatly increase the ability to convey 
large quantities of water ef:Eiciently, thus significantly reducing 
present inequitable distribu'eion to outlets. 

c. Watercourses: Ungated outlets deliver continuous 

/"Z. 
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streams of water tochak are~lS whenever canals are full. Chak 
areas are nominally 40 hectares but range from less than four to 
more than 100 hectares d~pending on topography. Canals are con
structed and operated by the Irrigation Department but the farmers, 

. often 100 or more, are responsible for constructing, maintaining 
and operating watercourses which convey the stream from the outlet 
to individual i,arms. These are technical and administrative fun
ctions ~lhich small farmers are ill~equipped to handl~. The result 
is that prop411rly designed Hatercourses are not constructed. They 
are usually tortuous, clogged by ~V'eeds and plagued with continuing 
leaks at earthen farm turnouts and through poorly maintained banks, 
thus much of the ~V'ater from the canal outlE~t does not reach the 
crop for which it is intended. Amount and reliability of water 
supply tends to vary inversely "lith distance from the outlet; 
smaller and weaker farmers may be disadvantaged further because of 
competition from larger fannE!rs. tfith low water-supply reliability, 
farmers will make only limited investments in other agricultural 
technology. Distribution of water within a chak is the responsi
bility of a vlater distribution committee (Jal Vitaran) assisted 
by the ID when conflicts cannot be resolved. 

In sub-projects under th~~ loan, the Irrigation Department vIill 
engineer, construct and maintain improved "mtercourses Hith division 
boxes where streams 'are divided and vlith gated outlets and check 
structures at each turnout point and lining in selected reaches 
delivering tvater to areas of approximately eight hectares and wil: 
monitor watercourse operation. If necessary, bas~d on monitoring 
results, the Irrigation Department vIill design and enforce a formal 
schedule of timings (warabundi) providing equitable t·mter allocation 
to each farm. Responsibility for operation is under study by the ID 
which has instituted intensive investigations of operations in 40 
watercourses. The ID will recommend organizational arrangements 
based on these studies to be completed by April 1981. 

In vlatercourses, all or part of the irrtgation stream is rotated 
time'wise rather than subdivided. This requires establishment of an 
equitable time schedule based on areas and crops irrigated. Existing 
communal management by farmer's attempts this but VJith li~tle apparent 
success. Under rotation the full length of the ~.,atercourse is not 
used continuously, but will be 100 percent of the time up to the 
first branch and successively less t-lith distance from the ('anal outlet. 
Most seepage loss, bank and turnout leakage, vleed grm·lth. rapid deteri
oration and structural damage! to HatercOUrSE!S by animals and people 
can be ouercome by installing; permanent lining of tile or concrete. 
'This also reduces the time rE!quired to move the stream from one field 
to another. Extent of vlaterc,ourse to be lined in project MIPs shall 
be determined by the economic: value of the tvater saved from seepage. 
In view of the additional benefits in reduction of operation and 
maintenance cost, and increased operational efficiency, watercourses 
will be lined, even if the ec:onomic benefits based on seepage alone 
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are 20 percent lower than alternatiye sources of irrigation water 
delivered to the field turnout. Studies of losses under various 
watercou~se conditions carried-out by GOR vall be used in such 
evalua tions. 

Improved watercourses and canals vlill essentially eliminate 
the inequitites suffeTed by smaller and disadvantaged farmers that 
are inherent in the present physical system. This will be insured 
by the to responsibility for maintenance and monitorIng and AID 
revielv. The present vlatercourse management: study initiated by -
the In and the studies proposed under the Project vnll be used to 
evaluate result8 achieved. 

d. Drainag.,e: Waterlogging is common in MIPs and affects 
about 10 percent of the land in the sample projects studied. It 
can be controlled by lining leaky canals and ditches, better system 
and farm-level water management practices, and increased use of 
wells. Drainage vlorks designed to eliminate standing water during 
rain or from irrigation and to relieve \vaterlogged areas will be 
installed in all Project MIPs. 

e. Soil Surve~: Soil surveys are desirable in selecting 
land for irrigation and in anticipating needs for drainage works and 
canal lining. Reconnaissance level surveys with semi-detailed sur
veys in areas now waterlogged or threatened will be provided for 
all Project MIPs. 

3. Construction: The GOR/ID is the responsible agency for 
the MIl' construction program, and associated civil vlorks such as 
roads, wells~ and other community facilities required to replace 
facilities inundated by reservoirs. Construction is executed 
under competitive bid procedure by local contractors, or by force 
account for highly technical jobs. Resettlement works, less than 
one percent of project costs, are sometimes turned over by the ID 
to the Public Works Department (FWD). USAID has revieHed bidding, 
contract supervision, and other contracting procedures and finds 
them satisfactory. 

4. Cost Estimates and Summary Findings: USAID has reviewed 
cost estimating procedures for MIPs and actual cost estimates for 
six potential sub-projects and finds them reasonably firm. Cost 
estimates are prepared by GOR/ID according to standards set by 
ewe which has established a separate Directorate on Rate and Cost. 
ewe reviews sub-project cost estimates and forward~ them ~vith their. 
recommendations to the GOl Planning Commission as part of the sub-
project approval process. Detailed quantities are taken from 
engineering plans for major and non-replicated minor vJorks and are 
proj ected from sample studies for replicated minor vJorks. Schedules 
of prices and unit costs are upgraded continuously to reflect current 
condi tions. 
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While all sub-p't"ojects have not been fi.nally selected, a list 
of proj ects likely to be inc.luded plus others vlhich exceed the 
availability of AID funding have been provtded (See Annex A, 
Table 1). Since there are a number of proposed sub~projects likely 
to. meet pro.ject criteria in excess of project funding, the USAID 
is satisfied that funds vlill be drawn dow-n on a reasonable schedule 
during the life of the Project. Several of these sub-projects have 
been analyzed in detail as indicated in other parts of th::ls PP. On 
the basis of such analysis, plus a review of the institutions invol
ved, their current staff and experience, the conclusions on '.:he 
adequacy of design and firmness of cost P.S timates have been drawn, 
Conformance to project design and planni~g is assured by the require
ment, earlier described, that all sub-projects meet agreed-upon 
criteria. Based on the analysis discussed in this Section, the 
Proj ect meets tb;: requirements of 611 (a) . 

C. Economics ic 

The economic feasibility of this project was treated by applying 
standard discounted cash flow- techniques to three selected sub
projects. As prepared by GOR/ID these three projects vary in 
design - Gosunda is a new- project, Morel is partially modernized, 
and Gudha is nearly fully modernized. This selection of cases 
provided an opportunity for testing various sub-project designs 
all leading to full, or nearly full modernization. Application of 
the GOR/CWC/USAID design criteria will result in most projects 
approaching the full modernization design, 

Each of the three sub-projects was subjected to the same type 
of analysis, w-hich represents an expansion of that currently used 
by the Hater Utilization Cell (HUe) of the DOA. The main points 
of difference are, first, the application of discounted cash flow
analysis for the direct ratE! of return (DRR) , the economic rate of 
return (ER..~), and the associated rate of return (ARR). Secondly, 
costs and benefits were lagged by transition periods for (1) con
struction and other capital outlays; (2) land coming under irri
gation; (3) full yield development, and (4) transition in cropping 
pat tern. GOR/WUC benefit cos t analysis procedures deal \vith benefi ts 
and costs only at full ?roject development, and farm family labor is 
not included as a production cost. Annex G describes GOR/true pro
cedures and those used in this anal~sis. 

Direc t and Economic J~ate of Return: The DP.R provides the basic 

* This section is abstracted from the full economic analysis 
bound separately and on file in ASIA/PD and USAID/lndia. 
See ;'Economic Analysis - Rajasthan Medium Irrigation Project", 
USAID/New Delhi, 1980 
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economic analysis of the project as proposed by GOR/ID and various 
alternatives selected to reflect project design criteria. The ERR 
uses the same format a-:. the DRR but uses "economic prices" for farm 
produce and inputs and values farm labor at its opportunity cost. 
Roughly this results in ERR prices 25 percent higher than DRR (local) 
prices and farm labor co'.;ts of Rs three per man day compared to 
Rs five per man day. Se,sitivity to labor costs and yields were 
tested. Tables one through seven in the separate Economic Analysis 
Report provide the full set of input data used in the economic eval
uation. The analytical methodology outlined in Sections 2 and 3 
of Annex G was ap-plied to these data to obtain the results surmnarized 
below, and discussed for each sub-project in the following sections. 

Investment Alternatives: A number of investment alternatives 
were anp.1./zed for each project. The more interesting ones are 
discusf3ed below. The DRR for the base case and each of the al ter
natives analyzed are presented in Tables A, B, and C of Annex A in 
the Economic Analysis Report:. The econorric feasibility analysis 
required minor adjustments in the investment costs prepared by the 
GOR/ID, primarily to provide consistency between the three sub
projects. These adjustments are in Tables D, E, anL F, Annex A of 
the Economic Analysis Report. 

Economic Feasibility ~ndicators 

l. DRR 
Gudha Morel Gosunda 

A. Base case 9.761 7.869 5.059 
B. Full modernization 10.822 8.260 8.481 
C. Advanced ronstruction 9.903 6.193 
D. Adjusted DRR (B & C) 10.822 10.294 9.700 

2. ERR 

A. Base case 14.055 10.630 7.668 
B. Adjusted ERR 15.116 12.886 12.918 

3. ARR 

A. Base case 5.498 3.116 2.616 

4. SRR (Social Rate of Return) 

A. Adjusted DRR +ARR 16.320 13.241 12.231 
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Gudha 

The Gudha Project is fully modernized except for ~.,atercourse 
lining and the GOR/ID proposed project yields a DRR of 9.761 which 
is a fully justified proj ect. Lining one-third of the vratercourse, 
which ,,,ould inc;:ease yields by five percent and add 600 to 1,200 
ha of rabi and kharif irrigated area, would increase the DRR by 
.52 to 1.1 percentage points over the base case. 

Medium irrigation projects are sensitive to both yields and 
farm labor cost assumptions. In the case of Gudha, reduciLg farm 
labor costs by one rupee (20 percent) increases the DRR about one 
percentage point. For Gosunda, a similar reduction in farm labor 
costs increased the DRR about one half percentage points. Since 
full development farm income and farn labor costs are comparable 
for the two projects, the difference results from the delayed 
occurrence (nine years vs one year) of costs and be~efits for 
Gosunda due to its long construction period. 

A similar relationship exists in the case of crop yields with 
a 20 percent yield increase adding two points to the DRR for Gudha 
and only one for Gosunda. 

Morel 

The Xorel Proj ect is partly ~o.dernized. As prepared by the 
GOR/ID, the DRR is 7.869. By adding lining to one third of the 
watercourses, yields on rabi and kharif surface irrigation would 
increase five percent, resulting in a DRR of 8.260. 

The GOR/ID Leport lags investment in roads - t\-.'O years, market 
development - five years, on--farm works - three years, and fisheries 
three years from project initiation. Assuming that these investments 
were advdnced two years and the net revenue stream advanced accor
dingly, the resulting adjusted DRR would be 9.903 a fully justified 
project. 

A number of other sensitivity tests were made, including various 
yield assumptions and alternative investment packages. Generally, 
yield increase increments of 5 percent raise the DRR about 0.3, i.e. 
20 percent higher yields would increase the DRR by 1.2 percentage 
points. Various alternatives that reduced on-farm investments 
resulted in lower DRR's than the base case. 

The base case ERR of 10.630 increases to 12.886 with full modern
ization and a shorten2d construction period. 
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Gosunda 

Gosunda is a new project. As proposed in th~ GOR/ID rapox~ it 
is not: an economically vid.ble project. The])RR is 5.059.:iowever, 
>-Then modernized according to the criteria agreed upon bG_~i1een GOR 
and USAID, the Gosunda project is economically feasible at the lO~let' 

standard accepted for proj ects in tribal and back~lard areas vJil -1 a 
DRR of 8.481. 

Only main and branch canals are lined in the base case. Modern
ization of the Gosunda project involves lining of minors and dist;ribu~ 
taries, and construction of modernized watercourses. This would more 
than double the inve~tment in land develop,,\ent. The resulting more 
assured water supply is expE~cf:ed to increase yields by 20 per::.ent a~d 
water savings from lining perTIlits the expans:lon of 1,590 ha of irri
gated area in rabi and kharif. Thi~ increased the DRR by 1.817. In 
addition, ~nth moder~ization, rainfed kharif is expected to increase 
from 2,365 ha to 4,730 ha, an adjustment similar to that experienced 011 

the Morel project. This increased the )RR by 1.605. 

A major problem in the economic feasibility of the Gosunc.a pro= 
j ect is the long construction period. With a constrLtctiCln per:i.od of 
eight years and land development, yield~ and cropping pattern trans:....-· 
tions assumed for the analysis, the full benefit str~.'UIl h not achieved 
until the nineteenth year after starting constructiot'.. By reducing 
the m.UIlb~r of new starts and concentrating available resources and 
staff on fevler proj ects, the GOR/ID could accelerate the construction 
program for all projects undertaken, albeit a smal:" number. For 
purposes of illustration it ~"as assumed that the construction period 
for Gosunda could be reduced from eight to five years, bringiyg the 
benefit stream fonvard thref". years. This results in a.1 increase of 
1.134 in the base case DRR. Combining all three adjustID~nts - modern
ization, increased rainfall kharif, and rescheduliIlg construction = 

results in a DRR of 9.700, a fully justified project. The combinp.d 
ERR is 12.918. Whether the adjustments in construction sche~u~es 
and the implied shifts in resource allocation are feashile is a 
matter for the GCR to investigate. 

Typically, MIPs ace designed for extensive use of available 
water - canal systems are longer and serve a larger area. Hig~er 

rates of return can be achieved by reducing the distribution system 
and the area served but increcLsing available ~va tel' per ha, cro?ping 
intensity, and yields. The Gosunda sub=proj~ct was experimentally 
redesigned in this fashion. (See Annex A. Table C Li the Economic 
Analysis Rp.port for details). The resulting DRR is 17.279, more 
than three times the base case DRR. The ERR is 22" 615. HO'l7ever. 
the number of beneficiaries ~lcLS rer:luced by about 10 percent. 
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Economic Feasibility Criteria: The standard feasibility 
criterion applied by international donors is usually an ERR on 
the order of 12 percent. There are a number of reasons ~vhy this 
standard is not proposed for application in this Project. In the 
first place, the GOR/GOl do not find an internal need for the ERR 
but deal with what approximates the DRR. Therefore~ a DRR criterion 
~1as selec ted" 

Secondly, the design of MIPs by the GOR/In provides for exten~ 
sive U3e of available vlater = canal systems a.re longer and serve a 
larger area than if the design were to provide an economically 
optimum investment. However, the GOR approach serves a larger 
number of beneficiaries, provides better equity and reduces social 
welfare costs. Experimental redesign of the Gosunda sub~project 
as indicated above, substanti,ally increased rates of return but 
benefited 30 percent fewer farmers. 

Therefore, US AID proposes to accept as economically feasible, 
sub-projects with a DRR of nine percent. Following the practices 
of the GOR for accepting lower rates of return for sub-projects in 
tribal or other disadvantages area. USAID proposes accepting a DRR 
of 7.5 percent for such projects. These are comparable to ERRs of 
about 11.5 and 10 percent, respectively. 

Associated Rate of Return: The ARR for each sub-project is 
shown in the summary above. The ARR provides a measure of the 
add:f.tional benefits generated by the sub-project through direct 
linkages to the economy of the sub-project area. (Details are in 
the Economic An~lysis Report.) The ARR is additive to the DRR to 
provide an estimate of the total economic development impact of 
the sub=project - the Social Rate of Return (SRR). Procedures 
currently used by the GOR*for some sub-projects include costs for 
"non~project" investments but do not include associated b~mefits. 
Such costs have been included in the three cases analyzed. 

Economic Analysis Procedures: In summary, the GOR \·1111 assess 
the economic viability of sub-projects according to the following 
procedures. 

1. Use fully discounted cash flow analysis. 
2. Provide for transitions in yields, land development and 

cropping patterns. 
3. Provide separate analyses for major elements of a sub

project. e.g. cvnjunctive ground and surface water areas 

*Morel, for example, has capital costs for market development, 
farm to :narket roads, as ~"ell as fisheries develop1l1ent. 

' .. 
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should be evaluated separately from surface only areas. 
4. Standardize on the costs to be include~ in a sub-project 

and estimate benefits accordingly. Fo~ example, if only 
d~rect benefits are ~o be included, costs should be limited 
to reservoirs and canals and appurtenances, drainage, water
course construction and lining, land development, and roads 
internal to the eCA. Market development, farm to market 
roads, etc. would not be included. If all of the above 
costs are included, associated benefits and costs should 
be included. 

D. Financial Analysis and Plan 

Th.:'\ total program of the Department of Irrigation has doubled 
over the past five years, from about Rs 400 million in 1974-75 to 
over Rs 800 million in 1978-79. (See Annex A, Table 7). Of this 
amount, Ii'edium irrigation is a rather small proportion, but increased 
from Rs 16 million or four percent in 1974-75 to Rs 103 million or 
13 percent in 1978-79. Estimated 1979-80 and proposed 1980-81 
budgets for medium irrigation are Rs 142 million and Rs 219 million 
respectively. The GOR's VI Plan (1978-79 to 1983) projections total 
Rs. one billion for medium irrigation. 

The number of MIPs identified and at various stages of design 
and approval at present total an estimated $116 million. These, 
plus additional projects to be identified under a continuing pro
gram by the GOR/rD, will be of sufficient volume to include this 
$58 million Project. Generally speaking, application of the criteria 
jointly agreed by GOl/GOR and USAID will increase individual sub
project costs on the order of 30 percent to 45 percent. So the 
above estimate is conservative. 

Water Rates: Water charges are the sole source of direct finan
cial returns to the State on irrigation investments. These are low, 
approxima tely equal to operation and maintenance (O&~f) cos ts. They 
are assessed against each farmer on the basis of areas of irrigated 
crop and are different for each crop. Water. rate schedules are 
reviewed by C'. state-level standing comm .ttee; changes are proposed 
by the Irrigation Department, but are actually set by the Legislature 
The GOR has been active in :-lttempting to increa.se rates and the Legis
lature has responded in seven different ye~rs between 1957 and 1979. 
Over this twenty-two year period, rates have more than doubled for 
most crops - have increased by from 50 to 100 percent since 1972, 
and were most recently adjusted in 1979. (See Annex A, Table 8) 

Data developed in the economic analyses show that the high 
financial returrlS to farmers from irrigation, for all. but the very 
smallest farms, would support higher Hater charges. For example, 
a t'"wo ha farm in the Gudha proj ec t curren tly yields a net farm 
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revenue of Rs 2,400 which leaves a family of six below ,.he !-'vverty 
line of Rs 3,600. At full development, which takes place after the 
fifth year, net farm revenUE! would be Rs 5,800 of ~"hich Rs 2,600 is 
attributed to the project. Water charges on two ha at present rates 
would be approximately Rs 100, a small fraction of added net revenue. 
Clearly, there is little economic or financial rationale for not 
increasing water rates. In order to ensure recovery of costs of 
operation and maintenence and, insofar as possible, costs for capital 
investments, and considering incentives and capacity of farmers to 
repay, the GOR standing committee will continue to review water and 
water-related charges and make recommendations to the GOR and the 
Legislature 'based on this review. 

Land Revenues: Land revenue assessments vary by village. There 
is no sped.fic state schedule for revisions. They are made periodi
cally. On new MIPs, new assessment rates for land coming under 
irrigation are fixed by the State Government after settlement oper
ations. On two new MIP projects, tax rates for land irrigated by 
wells ranged from 10 to 26 Rs/ha, which is two to 2.5 times that 
for rainfed, and about 50% of t~e level of water rates. 

Rajasthan is strengthening its tax effort. In 1977-78 tax 
revenues (not including the State's share of Central Government 
taxes) were estimated at 58 Rs/capita. This is projected to rise 
ty 34 percent in 1979-80. The sha~e of tax revenues contributed 
by land revenues will rise even faster, from 5.2 percent in 1977-78 
to 6 percent in 1979-80. 



SUMMARY OF COST ESTIDMATE AND FINANCIAL PLAN 
($ Millions) 

AID GOliGOR 
Grant Loan Civil Works La!d Aguis. Total 

FX LC FX LC FX LC FX LC FX LC 
MIl? CONSTR1[JCTION 21.00 13.00 4.25 17.25 
STUDIES & OTHER 

TECmnCA1L .27 " 18 
ASS ISTAl"HCE 

2 5 % INFLA TroN .03 .02 6.15 31.25 1.05 4.30 
5! CONTJINGENCIES 1. 25 0.15 0.20 0.95 

TOTAlL .301 .20 35.00 11.00 5.50 22.50 

P~OJECTION OF EXPENDITURES BY FISCAL YEAR 
($ Thousands) 

AlJ!) GOliGOR 
Grant Loan CivU Works Land! Aguis. Total 

lFX I.e FK I.C FX I.C FX LC FX Le 

1981 50 50 4.000 2.000 900 2,900 
1982 150 50 6.000 3.000 1.800 4.8010 
1983 50 50 9,000 4,500 1.400 5.9010 
]984 50 510 9,000 4,500 1,400 5.90(, 
1985 1 2 000 3~000 3 2°00 

Total 300 2'00 35,000 17.000 5.500 22.500 

Others 
FX LC 

Total --
7p OOO 

11,0100 
15,000 
15,0100 
liOaOOIO 
58~OOO 

Total 

44.25 

0.45 

n.10 
2.20 

I::Q on ,Ju.uu 

! 
N 
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E. Social Analysis 

1. General Background 

Socio=Cultural Setting: Over 80 percent of Rajasthan's 
population lives in the 33,000 villages of its rural areas; most 
villages have fe~1er than 500 people. Children under 14 constitute 
44 percent of the population; those over 60 make up only 6 per
cent. Population grm-Jth averages 2.8 pereent per year, and total 
population can be expected to double by the year 2004. Literacy 
was 19 percent in 1971, life expectancy at birth 46.4 (males) and 
44.7 (females), and per capita. income in 1974 was Rs 819 ($103). 
Scheduled castes constitutE! 10 percent and scheduled tribes 12 
percent of the population. 

Social Organization: In sontheastern Rajasthan. people 
typically live in small villages and farm lands surrounding the 
villages. Self-sufficiency and maintenanee at a subsistence 
"floor" are household goals. Holdings must be able to support a 
labor unit - a family of bro to fifteen mE~mbers - vlithout excessive 
dependence on outside resources and within th~ technological limits 
of bullock cultivation. In southeastern Rajasthan, the average 
holding is about 3.5 hectares, about the minimum rainfed area for 
family survival. 

Land Holding is fa:lrly stable and mostly O\mer~operated, 
for example, 90 percent in the Chambal command area. Although 
partible inheritance is usual, the holding continues to operate 
as a unit under the control of the senior male of a household. 
Nominee holdings, set up to avoid the statutory land ceilings, 
exist but are not widespread. 

Cultivators are responsible for providing all equipment, 
animal labor, and working capital for farm units and for bearing 
full risks. Capitalization concentrates on the most essential 
items. Where resources are inadequate, credit mechanisms are 
available to cultivators through relatives and friends and through 
local moneylenders. Institutional credit is available to satisfy 
a share of ongoing needs. 

Labor for most fann operations is provided by the house
hold members. Heavy ~vork is done by men and b'Jys, but "VlOmen 
participate in virtually all other operations. Farmers collab 
orate with neighbors and k:lnsemen for necessary labor, especially 
at peak seasons such as harvest. In addition, larger farmers 
hire laborers at a fixed da.ily cash '·lage. During the slack periods 
family members, both men aud women, Hark either as agricultural 
labor or on public works projects such as road or canal construc
tion. Generally a reservo:Lr of labor in India is found an:ong the 
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scheduled caste and the scheduled tribe populations. 

Key social elements of the farming system are: (a) the 
joint family household, (b) the set of patrilineally=Unked kins'" 
men in a community, (c) the wider caste group linked by common 
custom and marriage alliances, (d) the local configuration of 
hierarchical castes, (e) the village community and (f) the regional 
society. The household is the basic social unit. Women join their 
husbands' households at marriage with inheritance through the male 
line. Each household is tied in a ~veb of marriage alliances ~lith 
other local communities. 

In southeastern Rajasthan, many small castes coexist. The 
majority of the population belongs to "middle-range" cultivating 
castes. Caste distinctions are manifested primarily in restrictions 
of marriage and in minor ritual customs. The scheduled castes and 
the scheduled tribes (who are descendants of earlier inhabitants) 
are usually extremely poor, whether cultivators or laborers. 

From two to as many as thirty caste groups may make up a 
village population, but usually one or two castes of cultivators 
constitute a majority, with dependent groups of artisans and lab= 
orers attached to the community as well. 

2. DemogrCiphy of MIPs: The total population in the 19 districts 
in which MIPs concentrate was 20,179,000 in 1971 or 78.2 percent of 
the State's population. The two semi=arid districts of Ja10re and 
Jodhpur accounted for 1,821,000 or 7.0 percent of this population. 
Population of scheduled tribes totalled 3,025,000 or 15 percent in 
the project area. Population of scheduled castes w&s 3,215,000. 
Population of scheduled tribes was 39 percent i::.l five sOl1theasi.:ern 
districts in the project area. Rural fopulation (by census defini
tion) in 21 districts comprising the project area totalled 16,673,000 
or 90.8 percent. Annual population growth in the ten years follovnng 
1961 in a sa~ple of nine districts ranged from 1.99 to 3.04 percent. 
Literacy rates in these same districts ranged from 15 to 25 percent. 

Detailed population and other demographic information is 
difficult to obtain for command areas of specific MIPs. However, 
two samples of existing projects, Morel and Gudha, sho~., a narrm·] 
range of population density, all of it rural, ylith an average 1.93 
per hectare (193/sq kilomete!r or SOO/sq. mile). Sex ratios (male/ 
female) are 1.1 to 1 in both cases. Of the! total labor force in 
the j:y10 proj ect areas, about 75 percent are cultivators and the 
remainder are landless (See Annex A, Table 10). 

3. Farm Size Distribution and Tenanc~ghts: Average farm 
size in Rajasthan is 5.45 hectares. Farms are smaller in the 
districts where this project: is concentrated (the "normal zone") 
and larger in the semi-arid and arid zones of the northwest, 
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averaging about 3. a ha in the project area and ri5:1.ng to 18.63 ha 
in the four arid zone districts. (See Annex A, Table 4). 

Using Tehsi1 level census data (1971) fann size distribution 
estimates were made for the three MIPs (See Table 11, Annex A). 
Average sizes are: Jaisama1'l.d 2.29 ha; Morel 2.74 ha; Gudha 
2.10 ha. Population growth of about 25 percent since 1971 v~ll 
have reduced these average :;i2:e5. Persons per rural household 
range from five to seven. Average fiU1ll.ber of tracts per fam 
were 2.5 in the Morel project. 

~vo case studies of fann size distribution (see Table 11, 
Annex A) lead to the concluI3ion that two=thirds of the farms in 
an MIP will be average size or less and 90 percent less than 
twice the average size. In the t.hree projl!cts studied between 80 
and 88 percent of the farms are less than 4 hectares. 

Table 12, Annex A, shov1S an abbreviated farm budgf>t based 
on the economic analysis of the Gosunda project. Considering 
yields, cropping patterns alld farm production C.osts under existing 
pre-project rainfed conditions, net farm revenue is estimated at 
Rs SOO/ha. USAID CDSS defines the "reduced" rural poverty line 
at $75 per capita. For a family of six, about seven ha would be 
required to yield a poverty line existence. 

Again, using data from the economic analysis, the Gudha project 
with well, surface, and some rainfed areas, net farm rev~nue was 
estimated under present, future vJithout proj ect and future with the 
project conditions. The hypothetical two ha farm is a composite of 
all farms and cropping conditions in the command area. Present 
net farm revenue is Rs 2,400, and ~oTill increase at full development 
to Rs 5,800. The average farm in Gudha is about t1.rO haG Such an 
average farmer ~rould add Rs 2,600 per year to ne~ fa~ income as 
a direct result of the project. Using the same poverty criterion 
as above, the higher productivity of irrigated areas is striking. 
Three ha is required under present conditions to provide a poverty 
line family income. At full development only 1.25 ha vrould be 
required (see Taole 13, Annex A). 

These two projects are typical of those to be financed and this 
had lead to a small farmer criterion of 50 percent or more of farm 
households having four ha or less for qualifying MIPs. 

While ownerhsip of land legally resides in the State, tenants 
normally exercise aLl rights of ovlUership including transfer by sale, 
subletting, inheritauce and mortgage. Under the Rajasthan Tenancy 
Act, in ord=r to protect their rights as a class, members of 
scheduled tribes and castes may not transfer their tenancy interests 
to persons vIho are not memb,ers of scheduled tribes or castes. 
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Legislation fixes ceilings on land held in single family 
ownership at 10.8 ha for irrigated land capable of growing one 
crop and 7.2 ha for land ~rlth assured irrigation capable of gro~ling 
two crops. These are sufficiently high that they are generally 
inoperative in MIPs except for a few holders in ne~..r proj ec ts. 

4. Reservoir Area Displacement and Land Acquisition: Proce
dures for land acquisiton for public t.;rorks al"e prescribed by the 
Rajasthan Land Acquistion Act of 195L• and are based on the constit
utional principle that no one can b'<! depri"ll'ed of property without 
due compensation. Courts have ruled that rights of use arc equiv
alent to property. These procedures apply to land and other 
property required for reservoirs 1 canals, roads, and other public 
facilities. 

In reservoir areas displaced residents are compensated but 
not with AID funds for loss of land, and standing crops located 
below the level vlhere 75 percent of the reservoir area is submerged, 
and for all houses, outbuildings, wells and trees located below 
full submergence level. Lands above 75 percent submergence level 
may be farmed by their owners utilizing residual moisture as the 
reservoir recedes. Rates of compensation are set at market value 
by the appropriate Revenue Department authorities. Government~held 

land, if available in t~1e irrigated area, may be exchanged for 
reservoir lands and displaced persons are given first opportunity 
to purchase such lands but not at special concessiona1 prices, 
although such government lands are priced well beloH market value. 

These procedures appear fair and equitable, though, typi
cally, strong objections often are raised by affected land ovmers. 
The ewC/ AC ,.;>111 report on the implementation of these procedures. 
Baseline studies to be conducted in nevI and on-going projects will 
provide the facts to assess the impact of an MIP on this special 
group. 

5. Social Water Allocation: This practice is designed to 
ensure that the smallest "'ax.iIlers receive full ~vater supply (Rule 
10 (1)(1), Rajasthan Irrigation and Drainage Act of 1954). Water 
delivery programs are developed by a Water Users Committee chaired 
by the project Executive Engineer. Application of the rule varies 
according to circumstances and available water in any year. The 
approved minutes of the Javmi Proj ect Water Users Committee meeting 
for 1977-78, for example, provide for allocation of full water 
supply to all holdings of less than two acres 9 full water supply 
for ~vo acres for holdings ranging from t'tvO to eight acres in size, 
and full supply for 25 percI:nt of all holdings greater than eight 
acres. 

6. Targeted Rural Cev(~lopment Programs: Several different 
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agencies were created by GOI over the past decade to implement 
programs aimed at specific grou~s - small and marginal farmers 
or those in drought hazard areas. The one most relevant to the 
Rajasthan MIP Project is organized under the Small Farmer Develop
ment Agency (SFDA) which provides funding to lending agencies for 
subsidies for capital development for small and marginal farmers. 
Subsidies ere 25 percent for small farmers (less than t,vo ha rain
fed or one ha irrigated), 33 1/3 percent for marginal farmers 
(less than 1.0 ha rainfed, 0.5 ha irrigated) and 50 percent for 
community projects where half the beneficiaries are small and/or 
marginal farmers. This is important to MIPs in the Project because 
of the large number of small farmers and because on-farm and communal 
development works in MIPs are financed by the farmers themselves. 

7. Social Soundness: Proj ec t benefits Ivill tend to accrue in 
proportion to irrigated land holdings. That AIDs target group vlill 
be benefitted is assured (a) by the social water allocation program 
described above; (b) by the fact that landholders in the project 
area are very predominantly small farmers; specifically 50 percent 
of land holdings in qualifying MIPs must be less than four hectares; 
and (c) because improvements in canals and waterCOJrses under the 
Project will make it physically possible to distribute water equita
bly. 

8. The Role of Women: Women in the project area investigatec: 
play an active role in virtually all aspects of rural life. They 
are, in ritual and in theory, subordinate to men; in fact, women 
and especially mature women, play an important part in village eco
nomic and political life. In poorer families a~d among smaller 
farmers, women and girls may earn substanti.al incorr.e through seasonal 
labor on other farms or by off-farm employment. Women may partici-~ 

pate in Panchayats, and they occupy reserved seats on local govern
ment bodies. Nine women hold seats in the State Legislative 
Assembly. 

Women will make up a significant percentage of the labor 
force on construction work associated with the project, and will 
be paid at a rate equal to male ~vorkers. Women will also take 
part in constructing and ma:lntaining the Ivatercourses for family 
land. 

Women and girls Ivil1 benefit from proj ec t inputs primarily 
thrC'ugh the increased productivity of farms. Greater farm income, 
as well as a larger amount of food for subsistence, should increase 
nutrition and health for all family members and reduce seasonal 
shortages and permit purchase of necessary consumer durables. 
Expenditure on activities often consid2red "socially" wasteful, 
such as marri~ges, not only provide recreation, but also associate 
the families of castes in a socio-economic web which has important 
"social insurance" implicat:lons, especially for poorer fanners 
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who must calIon relatives in time of need. Another important 
.enhancement of the quality of life in participating project 
areas is the increased opportunity for women's participation in 
religious pilgrimages and festivals brought about by higher 
income from the farm. 

F. Environmental Impact 

The PID review for this project called for an Environmental 
Assessment (RA) during project design. The EA of this project 
represents the culmination of a series of events as follows: 
(1) U.S. environmental consultant assistance to USAID/lndia in 
identifying Indian institutions to undertake AID project EAs 
with particular emphasis on medium irrigation projects, (2) 
preparation of a scope of work for undertaking this EA, and 
(3) the solicitation of proposals and the award of a contract to 
a local institution. The central GOI and the state Governments 
of Rajasthan and Gujarat (for which a concurrent EA is being con
ducted on a similar project that is AID/IDA co-financed) played 
active roles in developing the scope of work and in identifying 
capable Indian institutions In carrying out this assessment, the 
local contractor, Operations Research Group (ORG), worked closely 
with GOR irrigation department project officials and employed a 
number of Indian consultants in engineering, zoology~ botany and 
geography. 

TILe methodological approach relied on the development of a 
model which was used to identify key components (starting with the 
catchment area and extending to the command area) that are suscep
tible to environmental change in irrigation systems. A checklist 
reflecting potentially positive and negative impacts correlated 
with all parts of the system was prepared. Data on impact were 
collected from (1) project reports, (2) interviews with farmers 
in project areas, and (3) field observations. The scope of the 
study was confined to five projects potentially eligible for 
AID financIng and that were representative of the environmental 
conditions existing in the five physiographic regions which the 
entire irrigation program encompasses. Findings on these projects 
formed the basis of general conclusions regarding the environmental 
impact of the irrigation program. 

These conclusions (see Annex J and complete report on file in 
ASIA/PD) show that, on the whole, this project will not have a 
significant adverse impact on the physical and human environment. 
Potentially adverse secondary impacts such as deforestation and 
soil erosion in project catchment areas have been identified by 
both Irrigation and Forestry Department o[Eicials and coordinated 
corrective measures are being taken to restore the forest cover. 
The direct problems of drainage are associated predominantly with 
older existing projects. Irrigation officials have devised programs 
to control the problems of waterlogging in these areas. Under 
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this project, the lin.ing of canals and'other distributaries is 
expected to reduce significantly the potential of waterlogging 
in new schemes as well as to go a long way tO~lard solving the 
problem in existing projects. 

Potentially negative social consequences resulting from the 
dislocation of villagers in subm~rged areas are recognized, and 
guidelines, includir..g the placement of villagers ou land in project 
connnand areas, ha.va bQen incorporated into a resettlment program. 
Other potentially negative impacts on the human population such 
as the increased inci~ence of malaria are expected to be minimal. 
In areas where malaria has increased (but not significantly) along 
~rith the introduction of surface irrigation systems, further study 
is needed to determine the degree of correlation bet1il€2fi the t\/o 
variables. Available data suggest no casual relationships. 

The EA also recognizes the potentially positive benefits to be 
derived from irrigation systems. Apart from the direct benefits of 
increased crop production, incomes, and employment in command areas, 
fish farming and recreational centers t~ould also be made possible 
in reservoir areas. Flood control, in add.ition, is a positive 
environmental outcome of irrigation projects. 

IV. IMPLEMENTATION PLAN 

A. GOI/GOR Administrative Arrangements 

1. Project Preparationh A££rai sal and Implementation: The 
GOR/ID develops and proposes an overall plan for irrigation devel
opment in the State - long range in five year plans and annually 
for each budget year. The MIP program is a part of this process. 
GOR/ID proposals are reviet . .red by the Planning and Financial Depart
ments of the GOR and a final MIP program subndtted to the GOI 
Planning Commission and Ministry of Finance (MOF) for approval. 
After ·approval of an overall program, including the identification 
of s~ecific projects, by the Planning Commission and MOF the GOR/ID 
proceeds ,nth detailed project development. 

The Central t..]at.er Commission (ave) is responsible for tech~ 
nicaJ. appraisal and approval of all medium irrigation projects over 
2,000 ha in CCA throughout India and, through a special Appraisal 
Committee, virtually all sub- projects in this Project. To qualify 
for support under the loan, MIPs must meet certain specified crite
ria as set forth in the Project Paper and the Loan Agreement. The 
ewe linll be responsible for appraising candid.ate HIP designs and 
certifyi.ng their compliance vnth these criteria. These appraisals 
are done collaboratively with the GOR. USAID vlOuld participate 
in the appraisal of selected projects proposed for AID financing. 
Sub-proj ec ts vTith CGA less than 2',000 ha 't,7ill be approved by a GOR 
Committee (represented by Rajasthan Irrigation, Planning, Finance 
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and Agricultural Departments) applying the same crit~ria as 
does CWC/AC. 

The CWC is under the pUL~iew of the Department of Irrigation, 
GOl ~tl~istry of Irrigation and Power. The Department is responsible 
for setting overall policy and guidelines for the development of 
MIPs and coordinating foreign donor assistance to states. 

Direct involvement of the DOA in MIPs is through the r;.;"ater 
Utilization Cell, which is responsible for benefit analysis and 
determination of the B/C.ratio or DRR. The Cell is staffed by 
agronomists/economists experienced in MIP analysis, and quite 
competent to perform the B/C ratio analysis currently in use. 
Training will be provided in discounted cash flow analysis for 
project design Rnd evaluation and the use of computer techniques 
if required. 

Sub-project Surmnary Reports prepared by the CHC/Ae a!1:1 t':1e 
GOR Appraisal Committee will be submitted to USAID. Upon acknmvl
edgement by USAID, payments on the sub-project are eligible for 
reimbursemen t. 

2. Supporting Agricultural Services: Complementary tu the 
construction program, but not financed under this project, are 
necessary agricultural i:lpnts and services includir,g fertilizers, 
pesticides, credit, markets and market access, and agricultural 
extension. The ~1inistr:1 of Agriculture is responsible for supplying 
or coordinating the supply of these services. The GOR ,,,ill provide 
a statement on agricultural support services for each sub-project 
,,,hen submitted to the CHc/Ae or GOR/AC for approval for AID financing 
(see Section II A 3). 

Command Area Development (CAD) features of i-fIPs are the respon
sibility of GOR/ID for planning and design. Other affected depart
ments of GOR then arrange through their O,VTl budgets for conduc t 
of activities such as provision of farm-to-market roads, schools, 
health centers, and the like. The GOR/ID and DOA assist farmers 
in preparing applications for loans from institutional financing 
agencies (e.g. commercial banks or the cooperative land development 
banks) for on-farm development costs that must be borne by farmers 
in CAD programs. 

oJ. water Allocation and :ianagement: Decisions on Clater distri
bution for each medium irrigation project are made eacn year 
by its Hater Committee. The members of the Legislative Assembly 
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from the constituencies falling in the command area and the Sarpan
chas of the local government Pancharat bodies from the area are 
members. Additional farmer members may be appointed by the Sarpan
chao The Executive Engineer in chage of the MIP is Chairman and 
reports on available water that can be supplied. The num~er of 
irrigations and general cropping program is determined by the 
Commitee. Final decisions are ratifted by the Executive Engineer 
after considering the desires of the farmel:s and the advice of the 
irrigation specialists. 

Each chak has a Jal Vitaran (Water Distribution or User 
Committee) for allocation of water within the chak (ca 40 ha) and 
resolution of disputes. Participation on the chak committee is 
formally open to all with land in the chak. Disputes vmich are 
not settled among the farmers themselves are refelred to the 
Executive Engineer who is empowered to make an official decision. 
But this is infrequently necessary. Water User Committees are 
required to supervise construction of watercourses and lining. 
Irrigation Department officials are required to keep the committees 
informed of their actions and procedures which may affect operation 
of watercourses in the chak. With the GOR assuming full responsibi
lity for watercourses down to the farm level, the Water Users 
Committee should be much smaller and easier to manage. 

Deputy collectors reporting to Executive Engineers super
vise Ziladars who are responsible for irrigation water management 
on about 20,000 acres each. Irrigation Pat:,varis report to Ziladars. 
Each Patwari supervises distribution of water for about 2,000 hec
tares. Patwaris prepare water distribution schedules. They are 
responsible for ensuring equitable distribution of water, keeping 
records of areas of crops g~o~m by each cultivator, and for imposing 
penalties for misuse or waste of ~vater. Cultivators ~ .. ho misappro
priate water to their o~vn use are asseased penalties equal to twice 
the annual water charge. Penalties for wasting water are assessed 
at twenty times normal water charges. 

In order to improve water management, particularly at the 
chak level, tr.aining programs ~will. be.set up. and tr.aining -modules". 
prepared by the GOR'sIrrigation and Agriculture Departments for 
training of departmental, community level and water~user organ:J.za
tions in applied water management principles and techniques. AID 
will provide grant assistance as needed for preparation of training 
modules. If desired by the GOR, AID will provide grant funding for 
technical assistance in water management organization and adminis~ 
tration for extension and water user organization perso~Lel. 
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B. AID Implementation/Monitorin& 

1. AID Adminisgative Arrangements: USAID/Ne~l Delhi has 
designated a Project Manager who will be responsible for coordi
nating Project analyses and formulation and ~rlll hWldle all facets 
of Project implementation. A USAID Project Committee has been 
formed to assist the Project Manager. USAID's Controller \vill 
make all project disbursements in accordance with standard AID 
procedures regarding direct reimbursement. 

2. Project Monitor:lng: USAID staff v1ill participate in 
sel~cted sub-proj~ct appraisals in the initial stages of the 
project to ensure compliance with the. intended appraisal proce
dures. Thereafter, throughout the life of the project such partic
ipation will be on a more s(dective basis. Periodic trips to 
monitor construction activities, including contracting p~ocedures, 
will be made as appro~riate. In addition, monitoring activities 
,viII cover other aspects of the Project sllch 3.5 baseline studies 
progress, coordination by the Mintstry of Agriculture and use of 
training and technical assistance. Trip reports covering substan
tive issu~s will be prepared and shared with the GOR and 8WC. 
Project reports by the Appraisal Commitee of ewe will provide a 
further basis on which to monitor sub-projects progress and identify 
issues. Mission staffing will be· adequate to carry out the above 
monitoring responsibilities. This includes one irrigation engineer 
who will be joining the USAI!) staff :Li. the su.mmer of 1980, as v.lell 
as the agriculturists and loan officers currently part of the 
Project Committee. 

3. Progress Reporting: CWC/AC will prepare and submit the / 
tollowing progb~ss reports: (a) Proj ect Implementation Reports ,/ 
will be prepared annually after a revie"w with COR officials. It 
will include status of sub~pI'ojects und~r planning, implementation 
and operation and projections for the ensuing year and the remaining 
life of the project; giving particular Htention to managament and 
financial considerations, (b) Reports will be submitted following 
visits to Divisional Offices and/or field sites for each~sub-project 
on the following schedule: (1) Preparation Report ~every six monthe;; 
(2) Implementation Report three times during the construction 
season; (3) Operation Report annually after completion of imple~ 
mentation. Reports will comment on scheduled activities, assess 
performance and flag present and potential problem areas. 

4. Disbursements: Sub-projects approved either by the CWC or 
the GOR Appraisal Commitee, as described above, will be eligible 
for reimbursement in the ~omlt of 67 parcent of civil works. The 
Mission will seek Direct Reimbursement Authority (DRA) from AID/W 
and reimburse the Ministry of Finance upon the submission of appro
priate vouchers. Documentation required vnll include a summary 
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expenditure statement from the GOR/ID indicating the contract to 
be reimbursed, work completed, and a certification that expendi
tures have been incurred during the period of the report. The 
Project authorities will.:etain all contracts, vouchers, etc. 
for AID monito~ing and audit purposes. ~lce sub~projects have 
been approved, payments for sub-projects made subsequent to 
signing of the Loan Agreemel"t will be eligible for reimbursement. 
Projects that are AID financed in any part will be completed by 
the GOR according to agreed criteria. 

5. Implementation Schedule: 
-.w ~ 

June 1980 - sign Pr.oject Agreement, obligate first tranche 
of $15 million. 

November/December - Initial sub-project Summary Reports 
s?lbmitted to USAID 

Second Quarter FY 81 - Disbursement begins 

October 1981 ~ First Annual Evaluation 

February 1983 - Special Evaluation 

June 1985 - Project Assistance Completion Date; followed 
by fina.l evaluation. 

C. Evaluation Plan 

1, Regular Evaluation: The GOR/USAID will conduct regular 
evaluations at appropriate intervals follo~v.lng commencemc~t of 
the Pt'oject. These evaluations will cover progress on physical 
construct10n, funds disbursed, status of special studies required 
under the project and area actually brought under irrigation. The 
GOR will provide USAID with an annual summary report including the 
above, and other mutually agreed data. 

2. Special Evaluation. The GOR anci USAID have agreed to 
conduct a special evaluation of project p~rformance at the mid
point of project implementation, probably abou.t thirty months. 
after initiation. This ev~luation will include, in addition 
to review and analysis of iteros covered in regular evaluation, 
information on cultivators benefitted, employment gene~ated, 
yield changes, changes in output and income for benefitted farmers, 
increases in ava~lable water, operational/tmplp-mentation problems 
requiring action and training, an in-depth analysis of the perfor~ 
mance of selected improved -Natercourses, appropriateness of design 
criteria, agricultural performance, organizational arrangements 
for the allocation and management of irrigation water, special 



attention to beneficiary and. environmental impact, and d:tailed 
analysis of implementation problems with recommendation! for 
resolution. USAID 'tvill provide grant financing for the services 
of an irrigation engineer" hydrologist, agronomist, and agri
cultural economist to assist in the evaluation. The ewe will 
also participate. The scope of work for the evaluation team 
will be pcepared by the GaR in consultation with ewe and USAID. 

3. Baseline Surveys: Detailed socio=economic baseline surveys 
for selected sub-projects (notionally, eight or ten) will be con
ducted by the GOR, either directly or with contract assistance. 
AID will provide grant financing of these studies as part of the 
project if requested by the GOR. Baseline surveys will be tailored 
to each selected sub-project but a standard set of data will also 
be obtained in each survey. Particular attention will be paid to 
assessing the situation in the market to'tvu or towns serving the 
command areas of sub-projecta. This will include an assessment of 
the off-site employment generating effect3 of irrigation development 
as well as the adequacy of input systems. Baseline data will be 
used in the full mid-project evaluation and for post-project 
evaluations. Conduct of these will be undertaken in the same MIPs 
where water management studies are made, where this is practical. 

4. Water Management Studies: There is a need to determine 
sPe~ifically how much and when, in relation to crop needs, the 
water .provided to a watercourse actually reaches cropped fields. 
This can be done by measuring the water at the turnout and at the 
fielcls during the irrigation season on a sample basis including 
unimproved, improved and lined watercourses. Such studies will 
be conducted over a period of four years in order to see what 
changes take place under modernization and improvement. This is 
fundamental to understanding the operation of vmtercourses, 
improvement in management, and economic evaluation of investment 
in watercourse implementation. In addition to Indian research 
staff, USAID proposes short-term grant financed consultancies by 
experts in the field, as mutually agreed by GOR/GOr and USAID. 

D. Conditions Precedent, Covenants and Understandings 

No special Conditions Precedent _(CPs} or Covenants to _thi.;; loan 
will be required. 
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the Population of Scheduled Tribes 

10. Population and Labor Force in TYro Sample MIPs 

11. Farm Size Distribution in MIPs 

12. One Hectare Rainfed Farm Budget - Gosunda 

13. Composite Farm Budgets - Gudha 



~tA:BL:~~ 

TImATIVE LIST OF PROJEC:TS PROPOSIrD FQI{ USAID ASSISTANCE 

Envir01:m:I4,m. tal Irrigated 
!J Pt'oiects 12!!J;.ti.c t Rem~ Ar~a {I-ta} 

~ 

New~~ 
1 Khotari Bhilwlll:l:a North ~te't·1a.r 3,071 

Upland 
2 Gosuuda Chit to gllt"h !'1e~'lar Pla teau 9,569 
3 Bassi Chittogut"h N. Me~:r"'Lr Up land 2~892 
4 Rindlot Kota Hadoti Pl,;iteau 2,965 
5 Chhapi JhalaWlil: Badoti Plateau 7,000 
6 B:Uas Kota Hadoti Plateau 2,480 
7 Ga gr in Jha12iwar Racloit Plateau 1,676 

35,659 
Ongoing 
9 Meja F~eder Bhilwara N. l'1e~ntr Up land 4,000 

10 Harisci1ander 
Sagar Jhala't-7c!.l: Badoti Plateau 8,000 

11 13himsagar Jhalawar Hadoti Plateau 7,000 
12 Panchana Sawa::l.mahoupaur Eastern Plains Sl600 

(24,600) 
Modernization 
13 Meja Bhab.rm:a N. M~~m.r Upland 2,480 
14 Gombhiri Chittogarh Me-vlar PIa teau 2.960 
15 Morel S~~imab.oupaub Jaipur Uplands 4,100 
16 Paftrcw Weir Kota Hadc"i Plateau 19 600 
17 Gudb.a Burdi Radoti £'lateau 1,940 
18 3awai Pall LUlli Basin 3,600 
19 Alnia Kota Hadet.i Plateau 1,616 
20 Paft1ati Kota Haded Plateau 3,160 
21 Ga1wa. 'fault Hadoti Plateau 1,120 
22 Ja~lant 

Sagar Jodhpur L1.OO.1 Bas1:n 2,005 
23 ~1a~hi Tonk Jaipur 'Jplrulds 2»020 
24 3aisamand Udaipur H~;;,yar Plateau 5,500 
25 ltajsmnru:td Udaipur Men:ml' Plateau 2,800 
26 Jagger llund Sawa:!modhopur Eastern Plains 3,698 

27 Chhaparwada Jaipur Jaipur Uplau.ds 29 575 
28 Kalakb.sagar Jaipur Jaipur Uplands 1,313 
29 Parbat1 Bharatp1l.U: EasteXll Plains 2,906 



TABLE 2 AREAS AND YIELDS = PIUNCIPAl. CR!OPS 1977=78 

Al:I!8. 000 ha .. Yield~ kg/h.€! 
Cro12. India RJl!.jasehml. ~% j,ndia !!.1!.s ~.!!l 

Rice 40,002 183.5 4.6 1 9 317 1,296 

JO,(.J'ar 16.273 722.7 4.4 726 396 

Bajra ll~O35 4 9 074.2 36.9 427 197 

Maize 5,700 749.2 13.1 1,043 688 

'VJheat 21,203 1,831.3 8.6 1,477 1~424 

Barley 1,992 470.5 23.6 19 159 1,403 

total Cereals 103\)597 8,089.9 7.8 1,099 

Pulses 23,536 4,.019.9 17.1 501 504 

Major Oilseeds 15,506 1,116.0 7.2 576 

'\ 



TABLE 3 AREAS IRRIGATED AND CROPPED IN RAJASTHAN 

Rice 

Jowar 

Wheat 

Total·· Cereals and 
Millets 

Gram 

Total Pulses 

Total Foodgrains 

Sugarcane 

Condiments & Spices 

Fruits 

Total Vegetables 

Groundnut 

Total Oi1seeds 

Cotton 

Unreported 

Area % Perce71t -
000 Ha Area l~aj asthan 

(155) (0,9) 37. Lf 

(713) (4.2) 0.1 

(1762) (10.3) 64.9 

7912 46.1 22.3 

(1953) 17.8 

4479 26.1 8.1 

12391 72.2 17.2 

40 0.2 95.0 

177 1.0 

10 0.0 

31 0.2 

(280) (1. 6) 

1116 6.5 8.3 

309 1.8 74.8 

3087 18,0 

17 , 164 

Ird;:gated ~ 
All Indi.a 

38.2 

5.0 

61. 9 

30.9 

16.7 

8.0 

26,5 

78.3 

7.0 

7.8 

22.8 

Principal irrigated crops are wheat, 1,144,000 hectares, gram, 347,000 
hectares and cotton, 231,000 hectares out of a total of 2,934,000 hectares 
reported irrigated in 1975-76. Nearly all sugarcane, which is a relatively 
minor crop. is irrigated. Most barley is irrigated, but very little (less 
than 1 percent) of jowar, bajra and maize is. 

As shOvITl by Table 2 yields for T~]heat, rice and pulses, crops ,,,hich are 
irrigated, are very hear to the national averagE~ but lOHar yields are only 
about one~hal£. This table also shoHs that, compared to India, pulses are 
emphasixed in the ~ropping pattern. Areas in cereals, particularly wheat, 
fall short but approach the national average. 



Olstrict·wl.·.· Positiun of aVertllJI' 5j;e r.J/ lIulJiJl/f and Percl!lII(J{?1! of Hv/clill.lfs 
and Art;'rJJ 10 SIlIU lOtlll 

Pel'C<lillllgc to state tom! 
District A verage size 

of holding Hoh.lings Are:3 
(htl<:tf!.fe.3 ) 

~------ -. --- ... -- .. 

Naruml Zune 

(3) ~TA 

I Ajm"l' 2.'15 ~ .42 2.3':1 
2 Alwar 2.4 1 5.33 2. sa 
J Bharatpur :! . .z.s 7.>10 3. 2S 
~ Bhilwarn 2.80 5. "; 7 2.~1 
5 Bundi 3.b7 1.68 l.lJ 
6 GanganatY:lf 8 .96 ~ . : (, 6.99 ., laipur 3.93 6X! ';96 
8 lhalawar 3..51 ;U:!2 1.31 
9 KOHl ~.:'7 J.95 3 .09 

10 Pali 5. 1<4 ~. 15 3.91 
II Sawai Madllopur :UO 5. 17 2.66 
12 Tonk .1,.4<> 3.05 :. 49 

Non-tribal area 3. 75 55.50 38.07 

{b} TA 

13 eanswara 2 . .53 2.~6 I. 19 
14 Chittorgarh 3.27 .. . 1'.1 2.51 
15 Dungarpur 2.13 2.15 O.8<! 
16 Sirohi ) .~ 1.16 1.04 
17 L.:Jaipu f 1.37 8 . 15 J..~7 

Tribal area 2.$7 18 .~O S .~ ) 

.-\~id Zone 

13 Barml;-t' 19 .7I :!.B5 10 28 
19 Bikaner ~ .O l 1. 29 5 20 
:0 Churu I.! .n 1.7) 737 
21 Jaisalmer :S . I '~ 0.56 :.53 

Arid lone 18.63 7 .~ .J 2.5 . .38 
-~~. 

Semi·arid Zone 
21 J:J.lore 8.95 2. 56 4 .18 
2.3 . . lUnjhunu 4.'12 :!.71 ;US 
24 101.lhpuf 12. 32 3.67 g.63 
15 N'agaur IU:! 4.75 ·J..~2 
;:tj Sikar 4 .67 3. $1 3.06 

Semi-arid ZOng !I . II 17 .16 25.M 

., .. 
01 Culonisation a.rea 1.10 /.01 :: .O() 

StolO S.63 100.00 too.GO 
=~=c'=-'<"... c:a..=:s_~q;;:" 



TABLE 5 

Pro·!ect 

Chapp! 

Gosundn 

Cost 
(Lacs Rs) 

581.45 

709.50 

Bhimsagar 664.70 

Jaisamand 625.00 

(with W.C.) (689.00) 

GuJha 266.51 

Morel 582.50 

3:435.66 

*16~200 Irabi 

SUMMARY OF COSTS AND AREAS FOR STUDY MIPs 

Ctn1turable 
Command 
Area - has 

9,336 

10.000 

9~990 

26,200 

10,860 

210600 

87 $.936 

Nor 
Irrig. 
After 
Project 

7,000 

9 0 569 

8,301 

11.548 

10,704 

~2,355~' 

69.411 

AddOi 
Nonnal 
Inrig. 

has 

7,000 

7.632 

~ 'un _ ~ ....,.V'..u.. 

5 p 497 

(8 o~nO) 

3,475 

1,028 

38,933 

Cost Rs/ha 
Adldol Normal 
IIrrigated 
Area - Rs 

8,392 

9,296 

2 (\4)"'/1 
u~vv~ 

11,370 

(8~602) 

7,670 

8,280 

8,824 

Notes 

New PIroject 
Main canals only lined 
New Project 
Y~in canals only lined 
On going project 
Dam and llulined canals 
ModeIrnization 
Main canals~ distrib
utaries and minors lined 

W.Co est questionable 

Mfodlen!li 281 tion 
Main canals 9 distrib
~taries and minors lined 
MoclernizatiolITl 
Raise clautl"a. Line main 
canals~ clistrib~taries 

and minors 



Mixed1/ -
SaW<l!.i = ... IJ;':d,~ed 

C£op Madh..2Pur, Unil'X'igatGd 
==~~ 

Pl'eseni.: Jl'ojected 

"Nheat HVY 30. 0 
Wheat H. 3 7.3 1208 ZOo a 0 zs. a 

... Mixed R~.bi 6. 5 8.4 18.0 
Jowal" 4.2 5.6 10. 0 20.0 
Bajl"a 4. 5 15. 0 
Barley 10. 7 LO 1306 20.0 
Maize 4. 3 7. 0 9. 7 
Maize p Hybrid 30.0 
Rice 110 8 U.O 35.0 
Pulses, Khal"if 2. 7 3. S 4.0 
Pubes, Rabi S. 8 6. 0 7. 0 10. 0 
Gram 60 S 5.3 7.4 15. 0 
1v!ustard 30 5 5.0 6. 0 10. 0 
i~t"oundxmt 6. 1 4. 7 7.0 

Oiheeds 1.6 S. 0 
Fodder. Rabi 125.0 200 0 250 
Sugarcane 150= 527 700 
Cotton 8. 0 3.0 So 0 
CottC)lJ,. American IS. 0 
Til 1.9 2. 7 S. 0 
Chillies 4. 0 5,8 S. 0 
lvioong 4.0 8. 0 

l! 1970 = 75. 



TABLE 77 EXPENDITURE BY GOR IRRIGATION DEPARTMENT 

UNITS: Rs. Crore -----------------
1979-80 1980-81 78-79-82-83 

SOURCE 1974-75 1975-76 1976-17 1977-78 1978-79 Estimated Proposed VI Plan indicated 

1. Govt. of Rajasthan. 4.16 

2. Central Grants 
Major: 27.b) 

Medium: 1.63 
Minor: 1.60 

3. Centrally SponBe~ed 
schemes (lLOAN) 3.98 

TOTAR..: 39.21 

~~ Not yet knm.'n. 

4.89 

34.82 
2.61 
1. 18 

2.72 

46.83 

6.45 

47.38 
3.28 
3.18 

6.10 

66.99 

7.47 

52.154 
5.81 
3.80 

4.67 

14.40 

8.03 

48.86 
10.26 
4.15 

'S.02 

8.0.92 

8.49 

17.21 
11.37 

6.40 

28.17 

«;n.65 

9.50 

44.03 
11.55 
5.00 

9.00 

1'15.1fll1'1 

* 

298.97 
}96.03 

25.00 

;. 



TAIDlL~ ~ 
~JATER CHARGES APPtICAniLE TO HEDllUM IRRIGATION P!WJEC'll'S Rs/Acrs 

Name off Crops 

Sugar Can.~ 
Rice 
CoHoijl 

Galrd~n. 

Evlaize 

Jawal:" «SI[H"ghu.m~ 

JBajra «mil Hen 
Pube!ZJ 

SWbhemp 1& graso 
Gowall" 
Vegeta[}Rel:J 

Spic<j@ 11 o~h<j1!" 

Klha Edf c rope 
OHBeede 
V-b·~te!rnut8 

llrndHgo 11: other 

Olver:; 
Z~er2~ 

iLucelrrrii D Popp1;r D 

Tobacco 

PaRewa 
vNheaC 

B2!dejfo Oats 
Fo&dierr 

lBajalr. Godnad 
Ivlenolnls p AU oQRlleE'" 

Rabil Cll'"OPS 

1951 

22.100 

U.100 

liZ. 010 

HL 00 

6"tDJO 

Grram wHh R waterdiUilg 71. GO 

Grranl1l with 2. w21.lLednga 
AU Ofthe:r Crops 71 000 

i958 

22.1010 
8. 50 
8.100 

liZ. 1010 

HZ. GO 

8Q OO 

ROo 00 
-5. 00 
ttL,OO 

7i.O:() 

1961 

21.100 
8, 510 

B. lOG 
n. GO 

7.010 
7.010 
7.1010 

11.1010 

B.Oll) 

li5.00 
4:.00 

no. 00 
7.100 

li910 

21. DO 
W. GO 
B.OO 
34.1010 
1.00 
1.001 
7.1001 

li2 0 01O 
liZ. 010 
liZ. GO 
n40 DOl 

R2.GOI 
R2.00 

117. 010 

liZ. OlIO 
Bo 1001 

liS. 010 
4.00 
S.OO 
7. ([W 

}2o lOG 

ft2.00 

22. lOG 
1.100 1.00 

ll2.00 
R2.00 

1912 

310.00 
14. GO 
210.00 

1 0 010 

R2.010 

U2.00 

R2.00 

1. ([M) 

R2 0 00 

A914 R916 

35.010 40.00 
25.00 28. Ole 
25.0@ 
50.00 
li2.010 
R2.00 
liZ. 00 
liS. 00 
12.00 
ft5. DO 
20 0 00 

lib. 100 
R6", 00 
25.00 

25.00 
25.00 

25. DO 

6. DO 

RS.OO 
nRc (Q)O 
liZ. 00 
R6.00 

2: ft. 010 
liS. 00 

20.00 

1979 

46.0(9 
32.00 
29.00 
51EL 00 
t4.00 
R4.00 
14.00 
11.00 
R4.00 
il1.00 
23.010 

is.OO 
18.100 
29.00 

29.00 
29.00 

29.00 
1.01Dl 

24.00 
111.{[W 
li4.00 
23 0 00 

2. L 00 UiBl",iOJilll 
W.OO 
ll5", 00 

114. 00 RID. OtLD 
20.({)1Dl 23.0tO 



TABLE 9 
-'- -

lJfatrictowiSfJ P05itWfiJ 0/ Fl!Yal (tmi Hl'btm Population a:; also rlip. Populo,tion of" 
Sc/ii:dn!~ Trilla!! 

i1IOU!!8mi.<; 

Dism~ FOjl\!ltlgXOll r~opu!l.\o I 
=~==z:> tion of I :JdUld"llh!d 

lWrnJ Urban 1'0£.'11 Scli-adtll~d l4:Jt~.s 
1'fib~ 

Normsl Zooo 

(a) NTA 
1 Ajm€? 716 432 1143 IS . ll11ft 

2 AlWill' 12(j~ 121 1391 III 2.'-;'1 

:I Blmmtutl i' 12.lJj 20S 1490 M 3i/ 
4 BhilvJlifil 939- ;16 1055 91l 1~7. 
5 Dundi 3t\7' 96 485 31 fJ¥ 
6 G!ID!9ll18fi8T ll u~ no 1394 2 3:!J:'J-., Jlllifjlli' 1136 746 24-SZ 216 l1fJO 

8 J1m1nV'J1ll" 563 59 621 54 ICz.. 
)\ Kota U6!> 215 1144 166 iUJ7 

10 Pall 862 loa 970 $.6 ;n;~ 

11 S.'lWtll Madbopul' /051 142 1193 170 c,"S,3 
12 Tollk 511 109 626 71 /2 ;;} 

Su~toTI!j 11353 2647 Iwno 1250 2. :Jb7 

(b) TA 
\3 D!llllNlilfi\ 621 34 655 477 ;;3 
14 Chittorgru1l M1 93 94:1 13S 169 
IS DUflg:upUY 499 31 530 338 (!'i 
16 Sirohi 348 16 424 91 71 
/1 UdruPW' 1582 222 18CA 6fJl 13q _ 

Sub·wIDl 389; ~61 4353 1690 313.'Ol 

Add Zona 
III llarnrex 719 56 /IS ~,:; 

/1/ 19 Bikru1m- 336 &11 S7J 4 
20 Chlli'U 61(i 259 S,S 4 fJ'q 
21 Jai·",lm1l? 143 24 167 ., / '5/ 

Sutpwm/ Hi1 4 .fro 2390 60 Z~ 

=== 3i<1 

~..arid LOlli) 
22 lruoro 630 jt) 6<ifl S3 l Ot!( 23 Jhunjhunu 761 161 929 16 IJjO 24 Jodhpur I!1S 363 1153 24 
2S Nt18>Jtii' HOI 155 1262 2 l !;rL~ 

26 SikaK 80S I III 1043 :;6 221 
Subototai 4162 893 50S5 121 I "3:S" 

7¥Cf 
TC"w 21226 4511 !li£8G8 3129 LJ. (J7i? 



TABLE 101 POPULATION AND LABOR FORCE IN 
TWO SAMPLE MIPs 

Gross Com.m.ano Ax--ea Has. 
CuRturable COJmI'li1landi. Area Has 
Popub.tion 
Sex Ratio M/F' 
Liil:eracy Totall. 

Male 
Female 

WOlrk Force 
MaJe 
Femaile 

Cultivators 
Malle 
Female 

Agdc'Ullll.turall JLaboF er s 
Ma.lle 
FemaRe 

Other W or/:<;:.e'1': f:1 

MaRe 
Female 

N~ber of Farm Families 

Populaiti@o/aq km GeE 
Popu].aHon!sq km CGA 
Farm F8imHJl,~sliilla 
0.1 of tofral pOJ?nlia.ll:ion 
bl E!nlHre popullatJioll1l is rurall 

Morel 
No. Percental 

;~3D 900 
2R 6100 
4;,999 hi 
1. ii/L 01 

5.524 12.21 
4 D919 n.06 

545 li. 21 
R4.014 3iL 1l.4 

112 D 094 26.88 
lip 920 

HllD 9(()0 
9. ]128 

1D 712 
ll. 211 ~ 

939 
280 

2,245 
2.015 

no 

]88 
R96 

4.27 
24.22 
2ilt 28 

3.94: 
2. lilt 
2.09 
0.62 
4.99 
4.6R 
0.38 

Dudha 
at No. Percent-

llB.146 
10.860 I 
35. 912h-
L llL {} 

3.028 
2.564 

461 
liZ. 514 
HllD 699 
li.815 
8.118 
1.169 

'94~ 
1l.524 

85ll 
613 c c 

2. 332::J 

2~019 

253 
SollOJ 

198 

3311 
0.48 

8.42 
70113 
li.28 

34.95 
29. ~'4 

5.21 
241.24 
211.60 

2.64 
4.24 
2.31 
R. 81 
6.48 
5. 18 
0.10 

TotaJl 
··'0 

42.046 
32.460 
80.91R 
ll.. i/1. 10 

8.548 

1~ 543 
}.OI!Jl5 

26,538 
22.193 
3~795 

119~ 600 
R6.879 

2.121l 
2.923 
llD 910 

953 
4.511 
4.11.54 

423 

193\ 
241 

Pelt' cent 

lHt 56 
9.32 
1. 24 

32.84 
28.15 
4.69 

24.23 
20.871 

3.36 
3.39 
2.2ll 
lollS 
5.65 
5. B 
o. 52 

c/ Iyiliming. qiuar:r.rying, Hvestock p [llo1LtltiCY Hslhing. plantations. orchards. etc. 

~ 



TAHLE 11 FARN SIZE DISTRIBUTION IN MIPs 

Fann Si ze. (lla) 
31 

Cudhn -
bl 

Horel - Jaisamand -_._"- - ._--

0- 1 
1-2 
2- 3 
3- 4 
4-b 
6- 10 
10 and over 

c .. 
10 

44.2 
23.1 
1'1. 7 

7 .J 
5 . 8 
4 . 7 
1.2 

eCA, ha ]0,860 
Households 5,175 
Ave. Size, Ita 2 . IO 
Population 36,000 
No. of Holdings 
Holdings/household 

CU,ll 

44.2 
67 . 3 
xl. 0 
88 . 3 
94.1 
98 . 8 

100.0 

------0: Cum % I, 

~8 28 32 
26 54 29 
] 6 70 15 
10 80 10 
11 91 8 
J 99 5 
1 100 1 

21,600 26.200 
7,892 11,452 

2 .74 2.29 
!,,1.,,999 57,076 
19,994 88, 345 

2.53 7.71 

£1 Frem sub-project report. excep t households from cens us 
'E..! Synthesized from project report and 1971 census data using 

~onnali zed rlis tribution based on Gudha and Pali. 
!;-j Stud:l1.es on the Economics of Farm Management, Pal! District 

lRajasthcHl, Combined Report 1961-62 to 1964- 65. Direc torate 
of Economics and Statistics, Mini stry of Agricul t ure. 
Gmr D to ('Of India . 

Curu 

32 
61 
76 
86 
94 
99 

100 

Pali Study!:.../ 
% Cum 

8 .7 8 . 7 
14 . 6 23. 3 
16 . 4 39 . 7 

7.9 4 7 . 6 
20.2 6 7.8 
19.8 8 7. 6 
12 . 4 100.0 

1,547 
292 

5 . 30 

938 
3.21 



TABU: 12 
Ql,'fE lmC'L\RE ltAINFED ~ Ji'.A».1 !3UDGET ==. C'.,{)SIDmA-¥ 

Wheat 571 
Barley S82 
Oilseeds 853 
Pulses 651 
Con~nts 1082 
Fallow 

Maize 
Sorghum 
O:Use-:gd$ 
Pulses 
Fodder 
Fallow 

624 
7f.J2 
654 
395 
699 

.20 

.05 

.75 
Sub Total 

.20 

.10 

.10 

.05 

.05 

.50 
Sub Total 

1.31 
54 

185 

125 
70 
65 
20 
35 

315 

1/ This table based on C~sunda existing rainfed cropping patt~rn 
and yields and net revenue from rainfed :.reas under without 
project conditions. 

TABLE 13 ~OSIn: F AIU1 BUDGETS 
1/ 

= GUD~= 

Fueu:t:'e ==:::;0 

vamaue V1it:h Added by 
Prese~t !!9J ect 'Proi~ct: ~!£ject 

0.5 ha 600 800 1,4.50 650 
1.0 ha 1»200 1»600 2,)00 1,300 
2.0 ha 2,400 3,200 5,800 2,600 
4.0 ha 4,800 6,400 11,600 5,200 

]J Based on Tables one through seven in the Economic Analysis 
Report. 
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S~ction 611 (~Certific:at:lon =- - -= ~~.~-~==---==>=-~~ 

This project "rill filHl.1l.CE~ 67 percent of thl! construction 
costs and 100 percent of assod.ated traini.ng and research 
costs of a set of mediuru=irrigatioTI sub~proj ects planned by 
the Governm.ent or R.ajasthan to increase food production. and 
rural employment for t:he l:ural poor of the southeaste:r:--"11 zone 
of the State of Rajasthan 0 

I. Priscilla Mo Boughton, Principal Offj.cer of the Agency .fol' 
International Development in India, do hereby certify that in my 
judgment. the GovelL1I!le.nt of India and the Govertllllent of Raj asthan 
have both the financial capac:lty and the hUilletTI :r~esources to car'tey 
out. maintain and utilh;e this proj eel::· effectiv(~lyo This judgment 
is based upon the analyses contained in the Project Paper, as 
Hell as the successful maintenance and utilL~at:ion of projects in 
India previollsly financed or assisted by the Un:i.ted States, 

~=~f-:,~ ~ k,tL:~ s,~\, G~(;:::~:l!'" ~~~J 
Pri:3cilht Mo Boughton, Mission Director 

USAID/Inciii:l 

~~ ~~_ J-~jL ,_(Jfr) ____ ~~~ 
Dti}";e 
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5e(1)- 0 COUfITRY CHECYUST 

L1st~ htlro'1 arG. 1'il'st, statutory CrHm''111 appl1cIl.Dlu generally to F'M funds, and then criteria 
applicl!blQ to irtd1v1c/!Jal Tund SI:lUfce:>: DmvGlopm"nt Aslst.ancf: and Economic $uppc:wt Fund. 

A. GENERAL CRITERIA FOR COUHiRY ElIGrBlLr.I~ 
-==< - - -. _=. -=Q~ - . - - -:s ~ 

1. FAA Sc--e. 116. ~11 it be! d%l1i9flS\:j'~lt~d tflt).{; 

cont!;@pfite,Cii'ihtmlCQ I-Jill <111"G1':t1y bemd1t 
th@ flQ~dy? If' flOi:. h(lls tho O"pa 1'~ll®n1: gf' 
State d(J!ielT!!ifl~d that this goveFflillGile tillS 
engl!ged in ~ ~of1sistent Pllt-eQFfi or grcfss y~~ 0 

vlo1at1cns gf lntGi"fl8i1ofliilly f'"cogfl1:l:erl 
hlJillM rights? 

2,. FAA See. 481. H{l$ H: IK;Gfl det(ltT!l1ned tlHt 
the govef'n",~fjt of F<i:-t1plGn'G COllnti"Y h~iS rallQd 
to ~kQ ~dc~u~to st~ps tQ DFQVQflt narcotics 
crygs /.\fld Qtrl@f' 1;ont."O l1 .. d $UOS tllilc::e$ (IlS 
d,;d1 fI~ by tlw Ccmprehefi!; 1 VQ D7u(j Abus,(; 
Pnwent10fl Ilnd Control {i.~'r, of ~ 970) pf'{)ducgd 
Of' pl"Qcessw, 1ft \"1hQl0 OF 1n Plili~i:. 111 su~h 

. cOtmtry. or ef'[!nSlWrt~d througil !WOl c.ountr:;, 
ff'tril being sold-llh;9ill1y tdthffl tho jYP1so 

eli et toft- of suctJ cr;Jlirri:ry tQ IJ ~ S. -G:-oVe\'f'm:?flt 
persoftfle 1 or the1 F dGpelltJents. OF fFom -
entering the lifl1t~ St8i:Q$ uillll~-rful1.Y1 

3. 'fAA Sac. 620(bJ. If I!sshttmce Is to 
a goverF@2f1t, has the SGcret~f'Y of State 
dt:< teF.lli M<l tlla t it is not eon i:ro 11 G-d e.y Uw 
1 fI ter-n~ 1::1 oM1 COfflillUfl1 s l: m{)V~Mflt? 

4. FAA S~e. 62~L£J". If assistance is to 
governmen~ thQ 90vet~~nt liable ~s 
debtor of' uncelfld1 tiona1 qll<'lf'llfltor Oft any 
debt to a U.S. citizGn fof' ~ood$ Of' SQl"vlcGS 
rum1shed en" :-rd@re<J lil1ef'e (a) such citizen 
has e~h4ust~d ~vailab1e lGg&l F~~edl~$ and 
(b) dent is not dei1i~1 Of' Gontested tlv such 
governm:gnt? 

5. FAA S~c. 620(illU. If I1sshtl1nce h to 
/} goverElIefi'-G~ 'f~s1r{Tnc1 udtng qove,'f1il:efl'l:: 

- agefH:1es OF subdivhion,,) tJJken anY action 
VIrden h<lis tnG effeei Qr f1(!i;iofW!1;;:1f1(j, 
expropr1<li:fn.g, OF oth@n!1:se :Hlhing (}~inQl"a 
sli1p- 0"-- control of pr"Opm"ty gf U.S. c1t1ztlm; 
or'eflt1t:1as b:lfll]f1cilllly ocm€..'l1-,by thElu \"JHhQ NOo 
out taking ste9s to dischllrge its obllg8e1ofls 
tm-;l!Fd such <:1 t1%"M Or ent:1 ties? 

_/ 

,-0-_- _~ .• _~ _____ ._~== __ -====... ~. ______ ._~=~~_===_ ===== 
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A. 

6. FAA Sec. 620(!l,t...§.20(f)blL12AQf1. Act, 
Sec. "'iOa.l·14 anT6dr.=Ti fGcipl ent COUi1ty~'y 
/) c~~m'1tnintryn1111 assistlmeR b~ \H'(lQ 

vtde~ to ttlQ Social is~ Republic of 'vietnam" 
CllJilood11l. Laos. Cuba, Ugllfld". lolglamb~qul.l. or 
Angola? 

.,. FAA Sec. 620(i~. Is r~1p1Qfit countfY 
101 Ilny ~~y invorve In (a) subv\ilY'slofl or, Of' 
m111tB?Y Q99fGssion 89~inst. e~G UnltQd St~tG~ 
Of any country reeeiv1ng U.S. Qsslst~nce. or 
(b) UIQ phfifllng 0\1 sue II SybV~H'siofl or 
IHJgFI;lS ~d on? 

B •. EM 5e~.§20 Lit. tlas tlla COUfltr'y pennittQd, 
OF faf1~d to takill &d~Y{).i:e fil<ltlSYf'QS to pr"ev(;lni, 
thQ d&mgge OF ctQstr~ctl0fl. by mub fiction, or 
u.s. PFQP@f'ty? . 

9. FAA See. 620(1). If thQ eQuniry Iws fail ed 
to inn, t,u t.e EM 1 fives tffiurl'[; SjUlH'llnty pr1'lgrllfil 
for ttlO specifIc rist{$ of ex!}rvpf'illi:jeHl. incofi Q 

v€lrt1hl11ty Of' bOnfl~<::1lt1oil. has tflG AID 
Adlli1nhtrflWf' I'JHh1n tilQ pnst yQ1W cons1d(llnGfJ 
deny1n~ tls31stl;lft.t;O 1;0 such gOVGn'm<;fl'\; f(lf' thh 
I"Qasofl7 

10 •. FAA S~. 620(0); F:sh€fill:;<f\'5 PT'Qtf:-{;ti-JQ 
Act OF'f%'I.IlS Ilmefla~ ·~e-t; • .Jl. ~OUflt'ry 
MS sei.tg<l, Of' impO:>M IlIly peM1ty 01" 3?<,fit:t1cfi 
against. MI,Y U.S. 1'1$111119 1'l{;tiv1tles in 
1 fl t(tFrllA t i oMl tlf!. tef'~ : 

Il. hll$ IlfW de-ductlOf\ f'~uil"eG by thG 
Flshern~fi'~ Protect1vQ Act b0Qfj mnde1 

b. ht!$ complete defl1l!.1 of' sss1sU!nce 
been cMsldel"Gd by AID Adm1nhtl"lltoFf 

11., llA.,Ssf" 620 ~ fY 79 "~ • .A.si'LS 8:. ,603. 
(a) Is tM g(JveFfffil~nt of the l"9e:iplGlnt cOIJf1'Cl"Y 
in defBult for morG ~hlln 6 months on int~f'Gl$t 
Ot' prlm:;ipl11 of IlflY AID lO<lnto tho (:ountr;(r 
(b) 1$ country 1n cl@fault exee~cting one yeBr 
Oft IfttQFQst Of DF1nclpnl on U.S. loan under 
poF09f'lllil faf' ~1ldeh ADD. Al':t aPDr-vprllll:es 
funds? 

~:. r:ll,lt.5.ee '-620Lll. r f COfltitiiij) lilted 
1l.sshtBnc" is devQloplTI8ne 10l1n (Jf' from 
ECOflWlic SuppeH"t Fund. htl!> trw Mmfnhtrator 
t<i!tflfl ll1w aCC()Uflt:, ella percentllge of the 
wuntry's budget: 11flich j $ few fiji 111:ilFy 
ei1PGfidHur~s. ttw IlliilJunC 0/ foreigil e)lCh1lfH;J€! 
spent Oil mil ftaFY (iqulpmenl: /lnd the 

No 0 No (lS3 i s'i;al1e~ v,1i 11 bG p@I"m'ltted 
to th~~~ cmJ1ir~i-ol ~~ 0 

AID i ~ not at'nH"~ gf i:luy St~dl 
i tW@ 1 v~mli'wri:: 0 

No such actions havQ ba~n takel1 against 
ILS.f<jgh1fl£f i;).ctclvit<l~!\) if! 1rr~~rmrG1(Jflal 

\"nr'~rs 0 

No. 

1 

YQ§Q Illdh, sp~mds a Y'~h,'i:lv81y smnll i'Hi1lJU 
of 1t~ f(H'il~1gfl G}{ctlangQ Ofl fjrl1itar~Y equip 
rn@fl~o Ltr,~st av[d 1 ab h~ f1 gur~~ tlr~ an @s"( 
m[r,~d $~mO m11liofl rwllitarY 1TITpm""Gs or" 4'k 
$705 bi'! 111JI1 1 fl 'i:(rC€.~ 1 fm"~'1 gil @XctHmge i ri 

-FY BO. India pfOpOS~S to spend only 16% 
i t~ Ceil'ty'a'i GOVeYTliII ~i1t bw-iqet Of! d€!f~f1s~ 
U o!L ~Y 80 ,~8L I f1 del a I s mi 11 ta ry pm"clH~se~ 
1ne1 udl8 tl vear; tll'ey of mudm'n VJ@flPOI'l systell 
bOl!g~re pr'imm--11y f'fmn th~ U.lC ~nd Fy'anc~ 

,- -~-=~-

jmenustik
Best Available



,mooun~ spent fllr' th@ f,jlwchB!w of sapll1 st1 cntt5G 
u';(lapUil£ syst~1 (An arfhmue1vG tlInS\i@f' r.my 
f'llrel' 1:0 the f'€eQr'd of Uw Ilnnllal "rcllid n9 Into 
Co .. .lliQ.;., ;;tic}fl" m~llg: "i'e$. as refJQrtlicl in 
nnnu31 report on 1mpl~n~fitat1on of S~. 620(s).0 
!his r~port is pr~6red Bt timQ 01 approv&l by 
thG A~fi1n1~trator of the Op@f'at1oflGl Ye~r Budget 
Md can bG th@ bash for afl ll.i'f1i-m.3t1v@ 8ilSW2f' 
gur1ng the f1~c~1 yGur y"'~ss s1gnif1eailt chan9~s 
in Cir~~$tn~C@$ occur.) 

13. rAA Sc~. 620(t). lil1s the! COUfltry ~WVGf'Erl 
d1plQm.:H~ic: f'Qllltions \1H.h the Uniead States? 
X f $(). htlv(l they oo(;;n fl;~Uffi<id &ild he, VQ nl5~1 
bll11i;(5f'al l!:;Jsh,tanc@ agv'G8Il~nts I'lG\l'fl n~(Jt1&CGid 
~lf1d aft teY'liitl 1 Ilt@ S i fl~Q W(;/1 fGSIBTI9 t, 1 Oil? 

14. EM 5tH;. 620(u1. \illat is the IHlymeITt: Sl:1!~I.lS 
of th@ (;ounti'yl s U.N. (Jol1g&t1oflSt If tIm countr'), 
is ill (ji'T'~r~, r-;,aY'" £U(;ft IH'f'~&i'69(J~ tnlmn i ntg 
OlCCOtlflt by chfg AID Ac!miri1sl:rc1tOf' ir! dQ'i:(lr"iilifllP] 

th~ {;UY'r~flt; AID Opel'atioftnl VeilY' 8udgGt? 

Hi. FAA S€{;o (20)1. r"Y 79 AQJ2,Ae'\:, SC{;.' 607. Has 
th<l COYfl try grllfl Eid-5am~ry froill~pf'g$ eGldtl on '\:0 
1H\y indlvidyal OF 9RlllO h111ch has; Cenruilltl;Qd 1m 

~ct of 1n~Y'nlleiofllll t@f'FuY'ism7 

Hi. r M Set:. 666. D(jQ~ tiKI crltm i:ry ooj &Gt, Oil 
• basi SO\,,-Fi!,(;c. r~l i9 ion. ftl.l (;1 otlill <wi 9 i!1 (W 

Sill{. to the pf',,5~ftC8 of ilny of'\'1 cev' Of' <;ii1fj 1 oyeQ 
of tlHI U.S. th"f'e to GMT)' out ~e(Jfloiil1e 
d@veJop-!fl<)nt PPQ~F'1lffi undef' F/"'''.7 

17. FAA Sec. 669 670. 4{ls the CC)Ufl\:)'Y. l\i'tGf' 

Augustl7T1'r(~~TvQ1"ed or n~cajvc{j nUG lGtll' 

erlf'lchffi(!flt or f'eproc,";;~inQ \?QulDI;;lnL flI,:Jt(wiiils. 
or tr:cehflOlogy, \1i':.hout sl1ti,::,1f1ed 1l1TsngEiiK!flts Of' 
SlIf\}gudNlS1 Has 1t detonllted I! r,u<:leor device 
<'IftCf' August 3, 1977. Illthougil ;0t il "nucleafo~ 
I,-callpon Stil,CG n lli'H:lel" the nonprol iret'atlon trG-iltyr 

1 . ~V(? 1 O!J<~i"flt_ As sis t/j'f(l~~<;I~lJ!':.t!:L Cr lt~..Li 

IL FAA _~~. lQ2{l1H4). H&ve <:f'Het'1ll been 
0SVlbl i slieT'-andfili:€n jiito'IlGcount; to hSeS$ 
Ctl!ffilit,w:::rrt pFQgre!>5 of country ifl l~ffEetlvely 
involving thQ poor in develODm~nt, on such 
incl<2)(es IlS: (1) if'lCr'eil$)i In &gricultunl 
pr~ductlv1ty thr"Ouqh sE'1l11Qfar"j lIlf:xw lnten$1v0 
agriculture. (2) rG{iuC(l'\i infant fOO'Fi;,jllty, 
(3) contnJl of popullltiOtl 9n;Hth, (4) equality 
of lnecrx~ distribution, (5) rGduct10n of 
unemployment, (lnd (6) incf'el1$ed l1teFIlCY? 

~'==== 

Il1di a o{ ~ ng~ in al'''Y''~m~~ r'~g(n'd<l ng 
its U.N.obl1gations. 

BaSI"Hi Cill i n-rOfmat:f Of! '('{,H,:t'd v~d TY'OITI 
tll~~ S tat@ D€lpar-otm~fj'tl tmD&5 sy tn€l 
cr,nStfe~" t::J berth or 1;fH~5~ qU!"lsti on:;; i! 
no, 

" 

-.:;/ 



0.1. 

---~------.-.---.--- . -.-.-.---- . . ' . . -. - .. .-.. --

b • FAA S~t!. 104 ( d H 1) . til approlw 1/1 ~<? 1$ 
tilts ~vi'ioPflr0nfT~9 $<ah(Jl) ac~1v'lt.y doSfyiHld 
1:0 build ffilltivatioll YOV' sm~l1(ji' fami11es thr'Qugll 
modii'f~t1ofl of eCOfi'Q%lic and soeial condH;ioflS 
supportive 01 tho tJ{'}sfre f(w lafilQ fil.fnl1 'Ies iii 
PF'OljV'MI§ sMell 4S 6~IJCiit1(m in and OMt of licl'lgt}l. 
nul:rf t1on. disease cOi1~i·ol. ffintQ~~~l lind child 
he~ lth S@fv1ce$. {lgri eu 1 tUFf! 1 product1 em. FUrIA 1 
d@velo~nto dna assistance to urbnn poo~7 

2. f£.onomf~P9~ rllrl(C~~=~ri i;~!lt 

a. FAA Se(. 5022. HilS thG c§.mtf,Y r~119li9GtJ NA 
in II consistent P&ttQffl or gross vi(J1Gtir.lflg of 
1nteFnational'y r~~{j9R1~Gd hUill@O. p1ght$? 

n, FAA SGt.: . 53:lttU • r.t111 &SShi;8I1G'iJ ufldQf' NA 
th~ SOllth0f-rnff'rfe3pregfftill b~ pro\' 1d~d to 
rmxamb1qYG. Rftgo18. 18flZ~fii8. Of Z&~b1&1 If 50. 
ha$ Prosident dotet~1nGd (and PQP~FtGd to t~~ 
Cofigf'G~ S) thtlt such Ilgsht-lmct'J "Jill Y'urthof' U. S . 
forei gt1 P1:l 11 ey fnt@re~ts? 

e. FAA See. 609. rf eQffiffi{ldH;1(?~ 8fQ ~g 09 Nt' 
~f'!lfltoo ~Ilt SiStO' DI"(ltGG<S$ ~~111 nct:rUQ to tho 
t"<c1p1Gnt country. hBVQ S~Dei81 At;t;;Ollfil: ( CtRlflt m'o 
IHH't) a f''f'l!flgemGllts bC~fI fflndQ? 

fi: fY 79.lP!l.Aei:J~_lJ.3, \Jill aSSf$~filSe NA 
b~ p?ovf~or the PUFPQSQ Qr=a1di~ d1f'~ci:ly thQ 
efforts of efta gOVQrnm:;:flt of suell l;olJfltry tg 
repress the 1 G{]1 t 11lffi1:® f'1911\;S J1 \:he p{)puli!tiofl 
of suell eoytltry c{.}fll:nl fY tg eno Un1"Gf'581 
OQ<; llu"!! t 1 on 01 HtBmfi It 1<Jhh? 

1'1 . rAA Sec. 6203. 111 n S~uf'l ty suppopt1 fl9 
IlSS1St?AfiCillx~ t\ml1shtiid to ANjQflt1r.a aftQi' 
Sept~beF 30. 19791 

NA 



AN'r{EX E 5C(2) = PROJECT CHECKLIST 

Listed below are statutory criteria applicable generally to projects with 
'£t'nA funds and project criteria applicable to i.ndividual fund sources: 
Development Assistance (with a sub-category for criteria applicable only 
to loans); and Economic Support Fund, 

CROSS REFERENCES: IS COUNTRY Cl~ECKLIST UP-TO-'DATE? Yes 
HAS STANDAI{c lTD! CHECKLIST BEEN REVIEI-lED FOR THIS 

PROJECT? Yes 

A. General Criteria for Pro~~t 

1. FY 79 A~ Ac t Unnumbered: 
FAA Sec. 653 (b): Sec. !'i34A. 
(a) Describe hm·, Co:wri ttees 
on Appropria tion~, of Senat(~ and 
House have been or will be 
notified concerning the project; 
(b) is assistance within (Opera~ 

tiona1 Year Budget) country or 
international organization allo
cation reported to Congress (or 
not more than $1 million over 
that figure)? 

2. FAA Sec, 611 (a) (1) . Prior 
to obligation in excess of 
$100,000, will there be (a) 
engineering, financial, and 
other plans necessary to carry 
out the assistance and (b) a 
reasonably firm estim2te of 
the cost to the U.S. of the 
assistar:ce? 

(a) Formal notification to 
Congressional Committees "ms 
given in AID's FY 1981 CO'igre~ 
ssional Presentation. To the 
extent additional funds or fUl,ding 
categories shift. Proper congres
sional notifications will be made. 
(b) Yes. 

(a) Yes, see S·;ction 
Project Paper. 

(b) Yes, see Section 
Project Paper. 

:3, FAA Sec. 611 (a) (2) . If Not applicable. 
further legislative. action is 
required within recipient country, 
what is basis for reasonable 
expectation that such dction 
will be completed in time to 
permi t orderly accompli.shrnen t 
of purpose of the assistance? 

4. ~AA Sec. 6ll(~~ 79~. Yes. 
Act Sec. 101. If for water or 
water-related land resource 
construccion, has project met 
the standards and criteria as 

per the Principles 8.nd S ta.ndards 



A. 4. (con't:) 
for Planning vlsteI' and Related 
Land Resources dated October 25 9 

19731 

5. FAA Sec. 6ll(e). If project 
is capital assistance (e.g., 
construction), and all UoS. 
assistancl! for it t-rlll ~:cGed 
$1 million, has }iission J)irector 
certified and Regional Assistant 
Administrator taken into consid= 
erat:ion the country's capability 
effectively to maintain and utilize 
the project? 

6. FAA Sec. 209. Is project 
susceptible of execution as 
part of regional or multilateral 
project? If so, why is project 
not so exelcuted? In£ormI:l.eion 
and c')ucltlsion whether assistance 
will encourage regional d.evGlop= 
mant programs. 

7. FAA Sec. 601(a). Iniorrna= 
tion and conclusions ~.,hether 
project will encourage efforts 
of the country to: (a) inc~ease 

the flo~'l of international trade; 
(b) foster privata initiative and 

competition; (c) encoura ge 
development and use of cooper~ 

atives , credit unions, and 
savings and loans associations; 
Cd). discom:age monopolis!:ic 
practices; (!'1:' improve technical 
efficiency of industry, agri~ 
culture and commerce: and (f) 
strengthen free labor uni.ans. 

8. FAA Sec. 60l(b). Infor~ 

matlon and conclusion ou how 
project will en{',ourage U. s. 

Yes, see Anney D of Project Paper . 

No, because multi~lateral and 
other donors have similar projects 
and th~ GOl requested AID assis~ 
tance in this case. H0Y1ever 9 it 
Hill benefit frliD.1 mt.llt:ilateral 
sugg'!!sted projects :Ln Rajasthan 
in fields of irrigation and 
agricultural development and in 
;:urn should encourage more of 
the same. Regional development 
programs are irrelevant in this 
field in Rajasthan. 

(a) Not applicable. 

(b) Yeg, in letting of certain 
c~ustruction and technical 
assistance CO!J~racts. 

(c) Ye~..? especially ft11"al ~l' ,.'di t 
institutions and Hater=user 
cooperative committees. 

(d) Not applicable 

(e) Yes~ especially irrigation as 
managed by the C~R. 

(f) Not applicable. 

Not <lLPl!J..:i.~~bJ,.e, except for U. S. 
technic.al 8.~8i3tCll'!.Ce, ~lhich '111111 
be encom:aged. 



A. 8. (c0n' t) 
private trade and investment 
abroad and encourage priv~te 
U.S. partici~ation in foreign 
assistance programs (including 
use of private trade channels 
an-d the. servic~s of U. s. 
private enterprise). 

9. lAA Sec. 612(b); Se~ 
636 (ht. Describe steps tak~n 
to assure. tlla t, to the maximt.ml. 
estent possible, the country is 
contributing local currencie3 to 
meet the cost of contractmtl and 
other services~ and foreign 
currencies owned by the u.s. are 
utilizec to meet the cost of 
contractual and other servi.ces. 

10. FAA Sec. 6l2(d), Does the 
U. S. m\f!l excess foreign cur:cency 
of the country and, if so~ what 
arrangements have been made for 
its release? 

11. FAA Sec.§.Ql(~). Will the 
project utilize competitive 
selection procedures for th~ 
awar'ding of contrac es, except 
where applicable procurement: 
rilles a.llovj othe:tVlisa? 

12. FY 79 Ap~ Act Sec 608/ 
If assistance if tor the pro= 
duct ion of any c.ollliilodity for 
~~ort, is the commodity likely 
to be in surplus on vlOrld 
mark.ets at the time the resulting 
productive capacity bec.omes 
ope.rati~-~, and is such 
assistance likely to cause 
substantial inj-.:n:y to U.S. 
produc~rs of the same~ simi:ar 
or competing commodity. 

The Gor will fina~ce 33 percent 
of construction costs and is 
contributulg sufficient amounts 
of local currencies for con= 
tractual and other services. 
(See item 10 for U.S. ovmed 
currencies.) 

The u.s. ovmed Rupees are being 
used for various U.S. government 
agencies' program and actlrrinis= 
tra t::!..ve support and the::.~ 

currencies a~e expected to be 
liquidated. for current on goj~g 
activities over the next 10 
years. 

Yes. 

Not applicable. Agricultural 
prcducts produced will Le 
consl~ed in India. 



B. !UNDING CRITERIA l~OR PROJECT 

1. Development Al3sistance 
Pro1ect f.r~~~J:ia 

a. FAA Sec. ::'O:L(Pj. l1I: 
181a. Exten t to l>1hich 
activity ~rll1 (a.) effectively 
involve the poor in develop~ 
ment, by ~tending access to 
economy at local level, _ 
increasing labiQ1:'~intensive 
production and the use of 
appropriate technology, 
spreading investment out 
frOID cities to sm.a.l1 tcmns 
and rural areal3, and insuring 
'«Tide participation of the 
poor in the benefits of 
development on a sustained 
basis 7 using the aprropriate 
U.S. instit~tions; (b) help 
develop cooperatives, espe= 
cially by technical assistance, 
to assist rural and urban poor 
to help themselves toward 
better life, and oth~rYnse 
encourage democratic private 
and local governmental insti~ 
tutions; (c) support: the self~ 
help efforts of developing 
countries; (d) promote the 
participation of wuwcu in the 
national econom!es of developing 
countries and the improvemeTI~ 
of women's status; and (e) 
utilize and encourage regional 
cooperation by developing 
countries? 

b. FAA Sec. 103,103A~ 104, 
105. 106, lOI. Is assistance 
being made available: (include 
only applicable paragra.ph . 
which corresponds t.o source of 
funds used. If more th.an one 
fund source is used rot' project, 
include relevant paragt'a:>h for 
each fund source.) 

(1) [103J for agriculture, 
rural r.levelopment or nu~tli."ition; 
if so, extent to which activiL'Y 

(a) TIlese represent the entire 
intent: of thei-,roject. See 
Sections II and III of the Project 
Paper 

(b) See 7(c), above. 

(c) This project entirely supports 
Indian self=help in agricultural 
development. 

Cd) See Social Soundness Analysis 
in the Project Paper. 

(e) Not applicable. 

The project is spacifically designed 
to increase productivity of the rural 
poor, especially small farmers. See 



a.1.h. 

c. [107] is appropriate 
effort placed on use of 
a,propriate technology? 

d. FAA Sec. 110(a). Will ehe 
recipeint country provide at 
least 25% of the costs of the 
program, project 9 or act:f:vity 
~Ji th respef.!t to Hhich the 
assistance is to be furnished 
(or has the latter cost~ 
sharing requirement be~n 
waived for a "relatively 
least=developed's country)? 

e. FAA Sec. 110(b}. Hill 
grant capital assistance be 
disbursed for project over 
more than 3 years? If so, 
has justification satisfactory 
to t he Congress been made, and 
efforts for other financing, 
or is the recipient count:ey 

. "relatively least develop,~d"? 

f. FM Sec. 28l(b). Dest:ribe 
extent to which program rt~cog~ 
nizes the particular needs. 
desir es, and capacities of 
the people of the count.ry; 
utilizes the couut~'s 
intellectual ~esources to 
encourage institutional 
development; and supports 
civil education and training 
in sId.lls required f or 
effective participation in 
governmental and political 
processes essential t o self~ 
government. 

g. FAA Sec. 122 (b 2. Doef; 
the activity give reasonable 
promise. of contributing te) the 
development of economic 
resources, or to the incr~!ase 
or productive capacities cLnd 
self-sustaining e·:onomic 
growth? 

Social Soundness Analysis in 
the Project Paper. 

c. Yea, especially regarding 
agricultural lllputs and imp~oved 
t-J8.ter management. 

Yes, 38.8%. 

Not applicable 

The project addresses t he need for 
increased foed production and vnI1 
also miniro.:Lze the risks Qf drought 
through the deve10rneut of irrigation 
systems. Institutional development 
~nll be fO$te.red in so far as the 
host country's implementing agencies 
vJill acquire a strengthened capacity 
to desi~~, execute and mainta~~ an 
affective :lrrigation sys tem. Coop= 
erative water management activities 
will be strengthened, encourag.ing 
local, self~government effor.ts. 

g. Yes, especially land made llwre 
productj.ve by irrigation. 



2. Development Assistance Project 
Criteria (Loans onlY) 

8. FAA Sec. 122(b). In:Eor
matioo and conclusion on 
capacity of the country to 
repay the 10IDJ., including 
reasonableness of repayment 
prospects. 

b. FAA Sec. 620(d). If 
assistance is for any pro= 
ductive enterprise ll1'hich will 
compete in the U.S. ~nth U.S. 
enterprise, is there an agreement 
by the recipient country to 
prevent export to the U.S. of 
more than 20% of the ent(~r= 
prise's annual production during 
the life of the loan? 

3. Project Criteria Sole~Eor 
Economic Support Fund 

Indi~. '6 foreign exchange reserves 
are cm:J:ently $7.0 billion. This 
$35 m:lll:l.on loan represents .005% 
of India 's average yearly value of 
exports in an expanding economyo 

b. Not applicable. 

a. FAA Sec. 531(a). Hill this Yes~ to both. 
assistance support promote 
economic or political stability'? 
To the extent possible, does i t _ 
reflect the policy directions of 
section 102? 

b. FAA Sec. 533. Will assistance No. 
under this chapter be uSf~d for 
military, or paramilitary 
activities? 



ANNEX F 

Ftl. SECSTATE WASHOe 
~) AMEMBASSY NEVI DELHI 2046 
BT 
UNCLAS STATE 186530 

AIDAC 

E.O. 11652:N/A 

TAGS: 

SUBJECT: INDIA RAJASTHAN MEDILd IRRIGATION PID 386=0467 

1. APAC REVIEWED SUBJECT PI]) JULy 17, 1978. NISSION AUTHORIZED 
TO PROCEED WITH PROJECT PREP1~TION SUBJECT TO PROVISOS DISCUSSED 
BELot{ • 

2. ylHILE THE OBJECTIVE OF GET'rING WATER TO WITHIN EIGHT HECT.ARES 
OF INDIVIDUAL FARHERS AND THUS REDUCING USER ORGANIZATION PROBLEHS 
AND INCREASING SMALL FARMER ACCESS IS APPLAUDED, A1?AC REMAINS CONCERNED, 
AS HITH GUJARAT, THAT LUrING CANALS TO THIS LEVEL IS EXPENSIVE. A 
GREATER MILEAGE OF UNLINED CANALS COULD BE FINANCED FOR SAME AMOUNT 
OF· RESOURCES. PP SHOULD, THEREFORE. EXAMINE ALTERNATIVES CAREFULLY. 
IN ORDER TO SUPPORT LINING CANALS TO 8 HA. OR SOME OTHER LEVEL AS MOST 
COST EFFECTIVE APPROACH. AJ '':ERNATlVES WOULD INCLUDE DIFFERENT TYPES 
(E.G., USER VS. GOVERNMENT) AAINTENANCE ORGANIZ,A.TIONS AND POSSIBLY 
CHEAPER LINING METHODS. EXAllINATION OF ALTERNATIVES SHOULD COMPARE 
DISCOUNTED INITIAL CONSTRUCTION AND RECURRING 0 {;; M COSTS OF EACH 
AS WELL AS TECHNICAL AND SOCIAL ADVANTAGES AND DISADVANTAGES. THIS 
IS NOT TO SAY APAC BELIEVES THERE IS A BETTER VJAY, BUT ONLY THAT THE 
HIGH COST OF CONCERETE LINING HAF'~S RIGOROUS EXAl.'1INATION CF ALL 
ALTERNATIVES A NECESSITY. 

3. MAC ACKNm.JLEDGES SENSITIVITY TO Gal OF (-lATER R.iTES, tUID RECOGNIZES 
THAT LITTLE .!.l" ANY LE'VEPJiGE EXISTS TO ENCOURAGE REFOP']-f. NEVVR.TRELESS, 
WATER SUBSIDY WAS RAISED AS 11AJOR PROJECT ISSUE IN Gt'JAl1AT BAS (NEE 
DLSC) MEETING. AND yJE EXPECT IT TO BE RAISE: AGAIN HITH RAJASTHAN. 
ACCORDINGLY, PP SHOULD DISCUSS THE RATE ISSUE IN DETAIL AND PERHAPS 
EXPLORE AL TERNATTVE vlAYS TO COVER COSTS, E. B ., THROUGH LAND TAXES, 
lJ1PROVEMENT CHARGES) ETC. vm vlOULD HOPE PROGRESS ACHIEVED IN GUJARAT 
AGREEMENT wmrJ...l) APPLY EQUALLY TO RAJASTHAN. 

4. PID PROPOSED AID FINANCING OF UP TO TIIO THIRDS OF PROJECT COSTS. 
AS WITH RURAL ELECTRIFICATION eyy STATE 308508) AID r S CONTRIBUTION 
TO THIS OR OTHER INFRASTRUCTURE PROJECTS SHOULD NOT EXCEED FIFTY 
PERCENT. 

5. APAC CONCURS PID RECOHMENDATION THAT EA BE DONE. ASIA/TR EXPECTS 
TO PROVIDE ASSISTABCE/GUIDANCE? inLL ADVISE. 

6. THE PROPOSED ORGANIZATION FOR MANAGEMENT OE' THE IRRIGATION SYSTEM 
AT THE USER LEVEL SHOULD BE DESCRIBED IN THE PP. TOGETHlrR tVITH AN 



EVALUATION OF THE F.xPECTED EFFECTIVENESS THEREOF AND IF RELEVANT A 
PIAN FOR HAKING IT AS EFFECTIVE AS PRACTIC:AI3I.E. 

7. THE MARKET AND HARKE:T ACCESSIBILITY FOR PROJECT PRODUCE SHOULD 
BE DESCRIBED IN PP. 

8. r-1ECHANISM FOR ENSURING THAT WITHIN THE: PROJECT AREA BENEFITS 
~TILL GO TO THE POOru~ST RATHER THAN SELECTlVEI.Y TO THE MORE AFFLUENT 
SHOULD HE DESCR~rnED IN POP. 

9 • ~ AC NOTED MENTION IN P ID (P. 2) OF STUDY TO BE UNDERTA.K.'EN OF 
AGRD-TECHNICAI, AND SOCIO~ECONOMIC FACTORS. ~1E ENDORSE THIS PROPOSAL 
AS PART OF PP PREPAt1ATION IF POSSIBLE~ AND AS CONTINUING EFFORT 
DURING n1PI..EMJ.rnTATION. STJCH A STUDY HOULD ALSO HAVE BEEN VALUABLE 
ON GUJARAT 9 IF TIl1E BAD Pl!RHITTED. 

VANCE 



ANNEX G - Econo~c Analysis Procedures* 

"2. Current Methodology used by GaR and Gor 

The methodology currently used by GOR ar.d Gor for evaluation of 
Medium Irrigation Projects (and for Major and Minor IrrigaI~on Pro= 
j ects as well) is documented iLl. the recent GOR Guidelines.~ The 
methodology is used Hidely throughout India, and fully accepted by 
the Government of India. Benefit cost ratios are calculateJ 9 

following standardized procedures for all projects. Average annual 
net incomes at full project development are calculated for the 
target farmers to be benefitted. The with project net incom~s are 
reduced by the comparable net fa1:"ll incomes under the existing agri-' 
culture in the project c01Il!lland area to estimete the annual net 
project benefits. 

The total capital outlay for project development is t~ken from 
the De?artment of Ir~igation engineer's estimates. In most cases, 
these estimates include an annual acceleration factor fo~ inflation 
and/o~ interest during construction for outlays to be incurred in 
those years after the base year. If relevant for the project in 
question, they include at least rough estim,3,tes of associated 
capital outlays needed to achieve the targeted benefits. Common 
examples of these "out~;ide Proj ect" associated capital outlays 
include rural roads, on-farm development. m~rketing facilities, 
a.ccelerated agricul t111:a1 extension and agricultural creai t, a.nd 
impl:oyed facilities for agricultural fertilizers and pesticides. 
If some of these relevant associated outlays have been overlooked 
in the engineer's estimates, they are added by Water Utilization 
Cell at the time the bene.fit~cost analysis is made. 

The adjusted total capital outlays f~r each project is ~~nual~ 
bed by the i-later Utilization Cell for computing the benefH~cost 
ration. The computation is done uniformly for a:l MIPs by the 
follm·l1.ng steps: 

1. Multiplying the adjusted total capital outlay by 10 percent 
i~ The material included here is copied frmn a separate report 

analyzing sub-proj ec t econo!!lic feasibilit.y. See "Economic 
Analysis - Rajasthan Medium Irrigation Proj ect". USAID/Nevl 
Delhi, 1980, on file in ASIA/PD and USAI)2.L1.n:;;:;d:ia~. ~~~~~~~ 

1/ Dr. U. R. Mehta. Guidelines for Evaluation of Benefit Cost 
Ratios of Ir~igation_Proiects apd A~hievement up to Dece~er 
197~. Government of Jhj asthan, Department of Agn.culture, 
Water Utilization Cell. Report No.7. .rait'ur, Raj asthan. 
India 



(capitalizing the outlay at 10 percent simple interest). 

t!. Dividing the adjusted outlay by thi2 projected useful life 
of the project to determ.ine an annual straight-l:tlle depreciation 
charge. 

3. Sum the results of steps I and 2. 

4. Add an annual charge for lidministration and maintenance, 
calculated at a standard per hectare rate applied to the tot£l hectarge 
in the project command area at full development. 

The final sum as determined by these four steps is used as the 
denominator for the B/c calculation. 

The adjustment for a calculated ~,jater charge to the benefitted 
cultivators is subtract~d from the nt:tTIlerator rather than added to the 
denominator for the B/c det~rll1inat:ion. The calculated Hater charge is 
established on a per hectare basis for each crop by the GOR and until 
revised is applied uniformly for all candidate MIPs under evaluation. 
Currently these calculated water charges range from Rs 30/ha for such 
kharif crops as m:.lize and sorgnum to Rs lOO/ha. for the combined~season 
crop; sugarcane. 

The benefits obt4ined for purposes of the B/c calculations are 
affected by a number of factors, but the most crucial include the 
projected (1) patterfi of transition to full development, (2) total 
hectarage to be served, (3) cropping and irrigati~n intensities, 
(4) per hectare crop yields, (5) farm prices, (6) production inputs 
and costs and (7) cropping patterns (crop mix). \~ith tne t~ception 
of the first one, each of these :is revie~'7ed carefully by the Water 
Utilization Cell in the process of evaluating each candidate project, 
as explained belo,{>7. Since cnly a.verage full de.veloptllent benefits 
are used in the calculation, the transition to full development is 
not reflected in the present GOR analysis (except for the inflation 
and/or interest during cons~ruction applied to the capital cost 
estimates, noted above). 

Total hectarge to be served by a given MIP is dete1~ned by the 
topography of the area and the available ~ater for irrigation, 
through the interdependency with irrigation inteLsity, cropping 
intensity and cropping pattern. For most MIPs, the area of suitable 
soil that can be reached by gravity flo~7 is not the limiting factor; 
the available vlater supply is limiting. Nonetheless, those areas 
vlithin the calculated command of each proj eet are reviEmed as to 
crop production capability, E!xisting; land use~ existing cropping 
patterns, existing yield levE!ls, existing vlell irrigation, existing 
markets, etc. Where necessaI7. the proposed area to be benefitted 
is adjusted in the benefit-cost evaluation. 



Irrigation intensity, given the total hectarage to ~e benefitted 
and the projected cropping pattern, is a direct function of the avail
able water supply. The hydrological and eng:Lneering calculations of 
the Irrigation Department are carefully reviewed by the Water Utiliz= 
ation CelL Calculated average supplies rather than normal supplies 
are used for this purpo~e' (see Section III C). Water requirement 
tables by season and by crop are revie't-led carefully by the Cell. 
Hhere necessary, adjustments are made in proposed irrigation inten= 
91t1e5 to m.eet the agronomic :nilquirements of the crops included in 
th2 cropping pattern. 

Cropping intensity, given the projec-ced irrigation patterns. are 
a function of agroclimatic factors and established farming practices. 
Often fields irrigated duX'ing the rabi season are left falloVl during 
the kharif season, and vice versa, so' that cropping intensities in 
Rajasthan rarely reach 200 percent, even in areas ,,7here rainfed crops 
are regularly grO't-ffi. Rainfed cropping does increase as areas are 
developed for irrigation, however, and this f~ct is reflected in 
the feasibility analysis. Using historical ~;xperience in. adj cining 
proj~ct areas, the Wat~r Utilization Cell reviews proposed cropping 
intens:Lties for each project, and makes upvlard or dowu,,]ard adjust~ 
ments when they are indicated. 

Crop yields projected for the project. area also are reviewed for 
each candidate MIP by the j.later Utilization Cell. and adjusted as 
needed. Comparisons are made "lith existing yields in the cOl!lTIland 
area and with those neighboring areas ,,]here projects have been devel
oped .• Separate est:lmates of prOjected yields are made for each MIP, 
and within each MIP by rabi or kharif season and for irrigated, 
unirrigated and bed cultivation. To date transitions in yields after 
development have not been reflected, as noted. above. Like\"ise, sepa~~ 

rate projections have not been made for well irrigation, for level 
of "la tercourse lining and on~faYm developmen·t, etc, 

Farm prices, are prOjected for each crop and farm input in real 
terms. For the mos t part, standard sets of farm pI. :i.ces are used for 
all candidate MIPs in the same region of the State. Crop prices 
used by the Hater Utilizati"n Cell are based on actual prices received 
by farmers and, if anything are conservative. Farm prices in Rajas
than average about 30 percent belov! economic prices based on ",orld 
markets, introd1.lcing ~'dditional conservatism in the B/C ratios for 
projects submitted for L~ternational donor support (see Table 5). 

Production inputs and costs are computed directly by the r,;'ater 
Utilization Cell, follovring standard guidelines and wo.ksneets as 
well as specified input levels of :ertilizer, plant protection, seed 
and other variable inputs needed to achieve projected full development 
yield levels. Hired farm labor (but not family labor) is included as 
a production cost in determining projected net benefits. 



. . 

Cropping patterns used by the Hater Utilization Cell represent 
minimal deviations from thos€! already eXiSting, particularly for 
projects in tribal areas vlheI'e customs change sllo~.rly. For example 9 

irrigated as well as rainfed fodder is retained to insure adequate 
forage for the farmer's 'VlOrk and '@ilk ~n:.f:JJt~l1'l. Relatively lOH

yielding crops such as gram are retained becaus~ of their ability 
to produce something, even under-adverse Iffamiu!1f conditions, 
High-risk crops, especially during the hot zaid season, and crops 
high in ,,rater requirements (e.g., paddy and sugarcane) are discour= 
aged. The sequencing of crops in the cropping pattern is reviewed 
carefully to insure that praetical planting ann hgbVest dates and 
growing seasons have been projected. Acceptable close~by markets 
are used as a prerequisite for such crops as vegetables. sugarcane 
and groundnuts. 

3. RecolIilllended ModificatiQ.ns in Methodolo.$Y 

The major modificat:lons 1/ in evaluation procedures recom= 
mended for GaR involve moving toward fully discounted cash flow 
analysis in order to mea.sure the 1RR and net present valle (NPV) 
as ~"ell as the B/C for candidate MIPs. Once :f.nstitutionalized> the 
modifications will perwit more complete analysis and support more 
effective project planning and impl~mentation, In addition, they 
vIil1 meet the standards for outside donor support. The~,r can b~ 
applied to the whole range o:E maj or, medium and minor Irrigation 
proj ects fer 'Vlhich GOR has rf:sponsibility. 

The prinCipal requirements for implementing the recommended 
modification are (1) procedures for discounting outlay estimates and 
projected benefits, (2} tra.nsition estimates for project development 
and achievement of full production and (3) separate estimates by 
major elements such as farms ,rith Qoth Hell and flm" irrigation and 
those 'Vlith lined ~'latercourse;s and full on~farm development, Vlorkable 
discounting procedures are needed for IRR ~nd HJ?V determination, 

1/ Discussions ~"ith responsible GOR officials :indicate a genuine 
interest in modifying the methodology of project evaluation eo 
introduc'i! Horkable iIDprovf:ament Hithin th!~ constraints of r~SOilrces 
and vlOrkload. Likew'ise, USAID officials have indicated interHst 
in technical assistance and training support to help GOR achieve 
the desired result. Computerized evaluation techniques are to be 
considered to the extent feasible for India and Rajasthan, prirnar.
ily for sensitivity analysis and proj eet plau'1ing. Revised guide
lines and worksheHi~·i.:S, together VJith in-country training and staff 
analysists represent a major thrust of the contemplated assistw.ce . 
U.S. training in computerized tef'lmiques of feasibility analysis 
is proposed for t~'10 clr three key GOR off:icials, and v10uld be 
structured around actual Rajasthan mediwll irrigation projects. 



Computer program.s Here used for doing this in the th!'ee prototype 
cases, but ~vorksheets can be developed for do:lng .30 by ha.nd 
calculati::m and graphic determination. This has been daTI':! by GOR 
analysists for some HIPs, including onr~ of the prototype cases, 
Gudha Command Area Developmenb Project. 

Estj.mates of yearoby~y@.ar transition to full project development 
and potential agricultural production are needed as input for the 
cash flmv analysis. Such estimates can be dErleloped by }f(P planners. 
Substantial progress has been made in the davEalopment of stllndard= 
ized guidelines for this pUl.l'ose, aD reported in Sec don 4. 

Separate estimates are need for additional dimension of certain 
HIPs in order to evaluate them ef:l:ective1y. ;?or those in. Hhich 
groT.lnd~va.ter and surface Hater need te· be managed as complimentary 
resources, farms Hith vlell plus surface irrigation neHd to be 
analyzed s~paraa~.ly. For those in "lhich vlatercourse lining is to 
be undertaken, the impacts on proj eC':ed crop yields and c.ropping 
patterns need to b·a reflected. For :hose in ~'Jhich additional c01llI!laD.d 
area d.evelopment activities 3.re to ba undertaken, the incremental 
response of farmers must b€~ anticipated. Substantial progress) has 
been made in the development of sunda.:dized guidelines for these 
purposes also, as reported in Sec~icn 7. 

Discounted Cash Flow Analy~iis can be used to determine (1) 
t~e In1:erl.lal or Direct Rate of Return, (2) the ITIl~act or Associated 
Rate of Return, and (3) the Economi<: Rate of Return, together "lith 
the corresponding fully-discounted Jene£it Cost Ratios and Net 
Present Values. The Kansas State U:1iversity computer programs nOH 

operating in NeVI Delhi have full capability fur direct determination 
of all ttree, and for simultaneous sen"j_tiv1..ty analysis for a series 
of alternat.L"es vlith each of them. The differences among the three 
are in the requirement fOl" data and. the purpo:"e for which the 
results are used. 

The Internal or D:Lrect Rate of Return requires essentially 
the same set of input data as that nOvi used by the GOR for Blc 
analysis. It is used for the same purpose ~~ to measure the net 
bfmefits and appraise the project in teTIlS of impacts upon the 
farmers the MIP is designed to serve. It will measur~ the B/c 
ratio at the 10 percen~ discount rate (or any othj; specified 
rate) simultaneously with the ItL~ or DRR ~olution.~ Thus, starting 
from the present analytical methodology llsed by GOR, it: represents 
a more precise and versatile method of accomplishing the same type 

31 The 1RR and DRR are ide;(tlca1 axce !0~~the output forma:t. The 
DRR represents more prec.ise termin('logy for public proj ects such 
as MIPs vlhere the direct beneZits do not accrue to the same 
entity making the ca;libGtl ir:7estment. 



of analysis now used. 

The Associated Rate of Return is used for an additional 
measure of project benefits ~ th~t 0.f dev~lopment impacts upon the 
total economy of the project area. lbe use of this measure requires 
estimation of the impact benefits such as those arising from added 
employment during project c!onstruction, the resulting greater fa.TIll 
production, from the marketing and processing of the additional 
farm products, from the econOUlic activity stimulated by the addi= 
tional demand for farm inputs, and from the j.ncreased capital value 
of land and real propet'ty resul!:::ing from the stimulated economic 
activity. The GOR has ~TE~ssed interest in this kind of analysis, 
out those responsible for MIP evaluation feel that resources are 
h "It :;l.vailable presently for making such an.alysis on a routine, basis. 
As all interim step. it may bl" possible to present 1ileasures of a few 
of the more important linkage benefits. such as that of added employ~ 
ment to be created by each HIP. The ARR analysis pres~nted for the 
three prototype MIPs provides basis for judgment regarding t~e 
general magnitude of associated benefits that may be expected by 
impleTIlenting MIPs characterized by these prototypes in Rajasthau. 

The Economic Rate of RetuITl. is a SOl!u~vlhat different measu.re; 
one that normal17 is e1ilployed by international donor agencies ~hich 
must be concerned vnth alternative uses of de!velop1ilent loan funds 
in many countries around the world. This measure requires estirna~ 
tion of "economic" prices 1:or farm products and farm and product 
inputs in order that MIPs tn Raj asthall v!Ould be feasible if all 
marke..ts w(.re based on free and unrestricted ~.lOrld trate. Precisely 
applied, it also required pricing fa:rnily labor' and other flnon~ 
exchanged" inputs (and outputs) at their opportunity cost in a free 
v70rld exchange, For their OvJU internal ne.eds the GOR and GOr have 
only marginal interest in the ERR, rne Economic Rate of Return 
analysis made for bhe threE~ prototype Rajasthan J:1IPs provide an 
adequate basis for deteTI1lining an equivalent DRR level as a cutoff 
for project feasibility. 

Transit~n ~~es: Full and accurate application of the 
DRR and other discounced c<':lsh £loVl analysis requires estimating 
transition through time of the capital outlays and net project 
benefits for each MIP. At least four tr2usition schedules are 
~nvolved. 

1. Construction s;chedule. and year~by-year iden:ification 
of capital expenditures, includi:1g associated expenditures Hhich 
are "outside" the proj ect for finan(,!ial purposes. 

2. Farm irrigation system and land development schedule. 

3. Schedule of transition to full farm production poten
tials, starting from the tj~e each irrigated farm is cospleted. 



4. Schedule of transidon in cropping patterns from those 
at present to those projected at full development. 

The last two of these may be expected to undergo one type of 
transition without the project and another with the project; there= 
fore. appt'opriate MIP evaluation is made by comparing "projections 
vrith Project" to "projections ~..,it:hout project" rather than "projec~ 
tions with Project" to "present". 

The first nl0 types of transition usually are estimated by the 
GOR in the course of MIP evaluation under current procedures. It 
is believed that the other t,,10 vlill not be difficult to incorporate 
into the evaluation procedures on a regular basis. Preliminary 
guidelines are now established for doing so. 

Estimates for Added Dimensions: Separate estimates (includ
ing transitions) for added dimensions of concern in varying degrees 
in individual MIP candidates can be incorporated into the standard
ized evaluation procedures of the GOR. TIle tentative estimates used 
for el) farms with vlel:i..s plus surface irrigation and (2) farms v7ith 
surface irrigation onJy in the Gudha and Morel prototypes have been 
devp.loped jointly with GOR officials and appear to be reasonable. 
Certainly they provide a mea.ns of more completely a':ld accurately 
reflecting the full potential direct benefits of MD's involving 
complimentary use of su: .. ·fac€ and ground vlater resources. 

The differential estimates and transitions developed vrith GOR 
officials betvJeen the modern.ization prototype under Command Area 
Development and that vlith less complete and coordinated development 
of the project command area provide an example of ",hat can be <ione 
to reflect this dimension. Similar diff.erential estimates and 
transition patterns vrill be helpful in adequately reflecting the 
full potential benefits of v.1atercou!'se lining, alter-native degrees 
of land shapi'1g and leveling, land reclamation and other dimensions 
of MIPs. 

It is recommended that differential estimates be developed and 
incorporated in the standard. GOR proj~ct evaluation procedures for 
those dimensions which prove to have definite merit in most MIPs. 
Unique dimensions with special merit in only 8. :eH MIPs can b:a 
incorporated on a case=by~cClse basis. The p1:esent evaluation pro
cedures of the Water Utilization Cell can accomwodate the unique 
dimensions of individual projects, provided that those for-mulating 
such projects furnish the accompanying differential estimates and 
transition schedules. 

4. 'l'ransi tion EstimatE!S for PrototY.J2,S MIPs 

The three Raje.sthan prototyp~ MIPs analyzed represent three 
distinct classes of candidate MIPs - modernization projects vTith 



full command area development (Gudha) ,_ Dlodernization proj ects "l:i.th 
partial development (Morel), and new projects (Gosuuda). Each 
prototype is distinct with respect to requirements fo'!: transition 
estimates and k.inds of sensititivty analysis of IDOSt value. It is 
hoped that these three will serve not only as a representative base 
for Rajasthan Medium Ib~igation Project reviqw, but as ~ set of 
models for other HIP candidaces vlithin each prototype.it 

Characteristics of=the Prot~~ l~e Gudha project is 
characterized by the full potential for improvement untier CAD. 
Lack of drainage, seepage froID. canals and Vlatercourses and salinity 
are major ~'rob lems in the upper reaches and lack i)f dependable 
,.,ater supply is a rnaj or ?roble.m in 10VIer reaches. Farrn.ers, agrj.~ 

cuI tura.l leaders and agribusinessmen in the cOTIlilland area ,"ho ,,jere 
intervimved are unani'l1.ous in their anxiety to see the proj ect move 
fan-lard. The water table is relc,i'lvely shallmv and irrigation Hells 
are common. There is nE<ed for the £'111 dimensions of project 
modernization. 

The Morel project is characterized by less critical multi
dimensional problems: but large unexploited potentiaL Groundvlater 
re.presents au important resource, and vIell irrigation to suppllll€mt 
surface supplies must be consid~red. There is a need for and poten
tial payoff from serious attention to vla.tercourses, ()n~faXiil develop~ 

ment:, rural roads, rirainage, development of marketing and fishe'.'ies 
development along with expanded agricultural extension and farm 
credit programs. Some of the base data needed for projection of 
traniOlitions are not yet available, and the prelimina:r:y estimates 
used are subject: to revision. They provide a reasonable ba8is 
for testing the prototype, h01;·n:;ver, and indicate that the proj ee. t 
is attractive. 

The Gosunda project rep;:esents a different stage in Rajasthan 
irfigated agricu1.tur~ ~ that much earlier step of turning sparsely=' 
cropped rainfed areas into productive farming; that of expo~ing 
many very poor farm fam~L~~S ~o the t1rst st~p on the track of 
potential for irrigated agriculture_ A dependable supply of 1ife
giving water is the first step; perhaps a step even more ~pectacular 
than the high payoff of the modernization projects. 

Transi tiQn in Agg!;ul tU!."al Prociuaion: The s tandarclizlC',d 
schedule of transition to full agricultural proiuction potential 

if Selection of the speci£:i.c examples under each prototype is 
arbitrary and implies fiI) preference among candidate MIPs. Each 
of the GOR I:!:."rigation DI::partment Repo1:"1:S Sltpplied to USAID 
represent promising candidates, so do Dlany others on the twtal 
list. 



once t'lat:er and land development hay~ reached. the fa:rm under e.f.!.ch 
of the thI'€e protot-ypes is shovTfi in table 1. It is expected that 
t!1e production potential Hill vary from 'HiP to HIP vli thin each 
prototype, but t.hat the transition pa'(;tern is a function of the 
type of HIP. NeH projects. re~reEl(mt the lO1l8est transition in 
this regard be~ause of time required for both the farmer and his 
hand to mal;;e the ~arly trans:L tion to irrigaced o.griculture, The 
transition under full modernization i~ a bit slovJer than that under 
other moiernizat1on projects because of the additional modifications 
bO the ex~sting sys that ~~e involVed, 

Schedules of Land Area Developm!,.nt: TI14i': sch~dule11'l of land area 
development are unique to each project but reflect the character~ 
is tics of the typ~ into ,,:-hich it falls. Thl~ schedules for each 
of t'.1e tllree prototypes are used as input to the evall'8.t:1.on analy~is 
are ehovffi in the corresponding Table 2. Tn the cases of Gudha and 
Norel schedules are developed for HithoUL project as \'Jell as vTith 
proj ects, and the areas to be added by pro J (~ct obtained by subtrac
tion. In the case of tne neH project, Gosunda, this is not necessary 
bGcause vTithout a source of surface Hater supply Ii ttle or no change 
will take place (the tran~ition vrithout project is zero). 

Fer each project t~e projected land use rattern for the rabi and 
kharif saasor:.s at full dev?l~pIDent 1s SUIlilll..abiz~c. in the louer sec.tion 
of Table 2. G~dha is prOjected tu reach irrigation 1ntQnsity of 9u.2% 
in 1'abi and 29.4% in kha1'1f, .. lith total cropping int«usity ,Jf 158.2%. 
GosuDda "rill achieve irrigati.on intensj.ty of 73,9% in rabi 8.r.:.d 22.9% 
in khari: , "lith total cropping intensity of 124:':. 'rne corresponding 
projectic s for Morel are F1.5% in rabi and 23.3% in k..harjof, Hith 
total crorp~ng intensity of 158.5%. 

It .. Jill be noted that rainfed hectarages for Gudha shO~'J a declining 
pattern as !hore complete irrigation is develofJed ~ a shift "'hieh is 
net offset by the additional 3,475 hectares br0ught under irrigation 
by raising the dam, 

The year~by-year development areas shot-m i1'1 the uflper section of 
Table 2 for Gosunda and in 3ection C of Table 2 for tne other two 
proj ec t:3 represent ~hose needed for the est:i.ILlEJ.tion of net proj eet 
benefits. The figures upon vlhich they <"re based are taken from ::he 
COR project reports. 

Estl.TIl,at.es of Farm Pr9duction IDei1se: FolloHing the existing 
procedures and referenc~ t&bles of the GOR Department of Agricultu-:-e 
Water Ud.lization Cell, the basic data 1'or c.omputing farm produr: don 
expenses both "lith and Hitho1.lt project are shm'ffi in Tables 3A and 
3B. These figures are not Ullique by project type, but rather at:ply 
uniformly to all MIPs. They include all projected produc~ion 
expenses except farm labor, 1i1hich is computE!d separately. 



The variable expenses ShOvffi in Table 3A represent a constant 
j,lercentage of. the gros3 revenue ,for each crop at val-ying yield 
levels. An €'Xa:mple of the cO'rresponding Rs value :l.s given for 
l-lheat at the yIeld level of 25 quintals per hectare and farm 
price of Rs 124 per quintal. The percentaglO\ figures shO\·m are 
based directly upon the GOR tables ~.,ith the rnl:Ceptiol1 of cheruical 
fer::ilizers. SIThese. include up,\.7a:rd adjustments based on 't-JOJ::ld Bank 
proJ eC1:ions.-

The fixed production expense estimates Shovffi in Table 313 are 
taken as constant for each season=crop=type of cultivation combin= 
ation, regardless 0 7 yield levels. TI1ey include expenses for seed 
plus land charges • .§. In the case of Hell irrigation they include 
operating and maintenance expenses for supplemen tal irriga tioLl 
based on crop ~7ater requirements and Hell costs. 'I:11E!y represent 
the anticipated purnpin.g, required in an ave'rage year; act'lal costs 
in a given year vrill val~ fram the average, depending upon the 
supply of surface <·rater ava.ilable. 

Crop Yield Estimates: Crop yield estimates for each of the 
tllree prototype MIPs are shov.ffi in the corresponding T3.ble L~. 
The projectionsdith project and Hithout project reprasent full 
development. They are applied to the percentages tn Tabl~ 1 to 
obtain the yield estimates for transition years, Note that in 
general, the projections are highest for G~dha and lowest for 
Gosunda, reflecting the type of ~lIP represented by each proto type. 
The relative yields by crops va:ry someHhat from one prototype to 
another, reflecting diffl:!rences in soil and climate suitability. 

The difference betvJeen projected yield levels H:Lth project and 
vlithout project is a key determinate affect.], th'd magnitute of 
net benefits for any HIP. Note that on thi:; 1:e Gosunda ranks 
very Hel~, reflecting the relatively high Incre'"- atal production 
vmen dry or partially VJell'~irrigate:l lands are originally brought 
under surface irrigatiouo 

The bed cultivation category ;3hoUfi for Gosunda r:eprelsents a nevr 
tY1'e of cultivation brought in v7ith development of the dam ~ rabi 
cultivation of wheat and barley around the perimeter of the reservoir 

~==~~~~~~~~~~~~= 

5/ ~lorld Bank Report 2529a~IN. Vul. 1, Table 7021. Sept. 13, 1979 
6/ Land charges to the GOR Revenue Dept, m:lght be excluded as a. 

transfer pf'lyment, but because ';OR holds title to the laud they 
are treated herein. as in the nature of land rent rather than 
tax, per see 



,. 

7/-. 
as ~later is (ra~'m out for i:crigatiotl.~ 

Projected Farm Prices: The projected farm pri~es used in the 
evaluation of the three prototype MIPs are shc)'vlU in unit.s of Rs 
per quintal in Table 5. The prices represe:nt projected 1990 levels. 
indexed to currEmt (1980) purchasing po~rer. The figures in column 
(1) simulate actual po:ices r-~c.eived by far.mers in Rajasthan. Those 
for groups of pulses, vegetaEles and oilseed crops are weighted 
averages for the prevailing kinds of these Cl."OPS grm·m in the State. 
They are based on the list of prices currently used by the Hate,: 
Utilization Cell for Enraluating MIPs. Note: that: price~ are not 
included for strau and other crop by produc.ts Hhich are used 
dominantly for cattle fe~d on the fa&ID. Hhere used. Such interme~ 
diate products are ref: cted in the factor for net bullock expense 
included in Table 3A. 

The colum.TI (1) prices are used in determining the projected added 
net farm incomes attributed t'J each protl1t;rpe project for t:1e DRR 
analysis and for the fa:r1Il budgets. 

In contrast 9 the economic. prices in coluID.n (2) are Horld Bank 
estimates of simulated free Horld IDarket prices 5 "be.eked" to the 
farm gate. Th@y ~Jere developed in the reCQ:n t VJorld Bank re?ort on 
Maharashtra II irrigation Project of September 1979 so that they 
may be considered applicablf~ for Raj asthan. rrh~ only adjustment 
made ~vas to convert them frcm U. S, dollar values to rupee values 
at Rs. 8,00 '" $1.00. Note that the resultJng economic prices are 
higher than the corresponding actual prices for all of ~he cropE 
(colUlID.1 3), This reflects the impact of Indian food and agricultural 
policies desig!1ed to maintain 10H c:::>st food. In the country. The 
relationship insures that all }:fIPs meeting f~"sibility tests by 
Direct RaLe of Return analysis Hill ShOH (: .• nc";:<1 feaslbility by 
the Economic Rate of RetUl."TI analysis. Th~ m.agnitude of the positi.ve 
differential vlill 'l7<1J::)' som.eHhat frOID one HlP to another depending 
apon the relative Heights of the individual. crops and the increased 
yields achieved. 

Corresponding prices fOJ: fertili~ers and hirE;d farm labor are 
shovffi in the Im-le-r: section of Table 5. In th~~ case of chemical 
fertilizers the relationship betY;leen actual farm prices and economic 
prices is reversed. In thia case the ~5 pe!Y'cemt differential 
represents deduction of the State tax (a transfer payment:) reflected 

- ~- == -" - - -

II Follm,Iing usual proceduX"!:: in India and elseHhere, the costs of 
compensation and resettlement Hithin the lake bed are included 
in the capital cost estj~~te rather than as a negative benefit 
from lost revenue. 



in the actual farm -price of fertilizer iiiiHe:dals. 

PrQ.iec;ted ~tp.11D~Labor R(~quirement5: The projected farm labor 
requirements for ea.ch of the three prototype MIPs aLe shot-m in 
units of man day pe?" hectare in the cot'1:'IO::::lpollding Table 6, The 
forrna.t of these tables follo~"s that of the~ crop yields (Table 4). 
The labor requirements listed represent Pl:oj l~cti(nUI at full 
development; the requireID~mts for each t:.ra~"1sitiou year are 
obtained by applying the transition patterns from T:lble 1 to those 
sho~Vi1 in Table 6. As in the case of yields the relevant labor 
requir'eroents for project evaluaticms are those 1I11.th project minu.' 
those ~'Jithout project. Those shm'TIl under the ne~ist:ing" colullitt 
a~e included for reference only. 

From the limited socio"economic data ava:llable by proj €let area 
in Rajasth~n, about 10 per(:ent of the total labor requi"':'ements is 
supplied by hired labor. ~l1,g other 90 percent is supplied by the 
cultivator and hi.s family. Thus, only 10 percent of the crop labor 
requix-ement represents a cash production Elxpense to the cultivator. 
The economic cost of unpaid family labor depends upon the opportunity 
cost of such laDor, Compa:eed to the prev"Liling rate of Rs 5,00 
per day for hired labor, the opportunity cost of family labor in 
Raj s than lies somcVJhere bl! 1:,·,·een Rs. 0.00 cl11d Rs 5.00, Hain taining 
the labor reqqir:ement in l'lan days facilit:Lates sensitivity analysis 
to determine the impact of alternative labor rates. 

The labor requir~ent:s illustrated in Table 6 may be expected to 
vary ...from one MIP to anothE~r. The figure~i shmm for the three 
prototypes reflect differences by class of projects, hOHever. The 
requirements for the most part are highest for Gudha (full modern~ 
ization> next highest: for Horel (partial llIod(~:t'nization) and 1m"est 
for Gosunda (ne~.] proj eet) . 

Transit~on in CroP2ing Patterns; The existing and projected 
"rith and vJitho~t cropping patterns for each pr'Jject: by type of 
cultivation and cropping season are ShOH,! in units of hectares 
per 1000 hectares cropped :In Table 7 for ~!ach prototype HIP. The 
figures are based directly upon the GOR project reports fo1" t.he 
three prototypes. 

The projected shifts in croppi.ng patt€!rn are relatively minor for 
all three projects, For the most part thE~y ref lee t GOR and Gor 
efforts to encourage certain crops and discou.rage others. 1'he 
projections indicate relat:lve decreases in rice for all thre:;: 
crops and decreases in sugarcane in Morel and Gosunda, They indi= 
c:a.te small relative incr.eases in garden vegetables in Morel and 
Gudha, and in pulses and irrigated fodder in all th1"ee. All of 
these reflect policies to decrease Hater requirements per unit of 
irrigated area. to improve the nutrition :l.ntake of rural families, 
to reduce the risk of crop loss in drought y,~ars and to takl~ care 



of the cattle. None of th~~ ref~ect a~empt8 to maximize cultiva~ 
tors I net: inClJ1iles and cash flo~?s. Based on the projected yields? 
prices and production costs used ~~ the analysis herein? several 
of the projected shifts in c:roppi"lg pattern decrease rather than 
increase the projected incomes of cultivators. At least the 
revie~ler may be confident that the feasib:H:lty of the three proto= 
types is not overstated because of unrealistic balances of high 
earning crops. 

7. Suggescerl Approach to Standard1.z:1.ng Procedures for MIP 
Evaluation by GO~ 

The desire of the Department of b~rigation and Department of 
Agriculture to standardize MIl? evaluation procedures is Hell 
founded. and deserves attention and support. Standardization can 
enhance comparability of analysis and findings from one MIP to 
another. It can provide more orderly and t:i.:rnely procession of 
each MIP candidate through the planning analytical steps. It can 
help identify the more important factors and relationships 
affecting the technical and ecc:J.01n':'c sOlAndness of eac~ proj ect. 
It can help minimize gaps and int~rruptions j.n the total HIP plan~ 
ning) approval and iv~lewentation process. It can add to the 
effectiveness and efficiency of the Hater Utilization Cell and 
others with responsibility for economic evaluation of candidate 
MIPs. 

Starting with the foundation of present procedures, one of the 
first steps is to standardize the needed input data and the formats 
in vlhich they are presented (see Section 2). The organization of 
tabular input material sho~ffi by Tables 1. through 7 represent a 
solid step in this direction (See Section 4). Similar standard 
input data formatting is needed for technical and engllleering 
iI:.forrn.ation regarding each HIP candidate. 

Anothel. early step that deserves attention and standardization 
is the sequential phasing of the neede~ steps in ~rrp planning and 
evaluation. For example, mere effective planning (and rnor~ 
productive ~rrps) can be achieved if some of the sensitivity analysis 
can be done early in the total process. Attention needs to be 
given to specific points in the process for TIost effective inteb' 
action betvee.n those of the different disciplines and responsibili~ 
ties inv,l ved. The mo:t'e nearly the Vlhole process can be reduced 
to formal critical path planning, the more relvarding th~ end 
resul t ,(-1ill h~. 

Perhaps the next step ~,11.11 be to de.7elop a manual of procedures. 
complet€i. '(-lith easp to folloH Horksheets and specific guidelines 
for each procedural step. Such a manual can be the vehicle for 
finalizing and documenting previous steps. for structuring sequen~ 
tial flo,,'3 through che proce:ss of project planning and evaluation. 
and for design and conduct of training Horkshops on the procedures. 



It will be helpful to focus: on the cont:1filt and deta.:Us of the final 
analysis and reports for MIPs, and then d~ux:m:i_ne the illOSt eff:l.ciant:. 
~~ay eo get therE;". Compute:t::ized techniques should be considered to 
the ~ztent that they ~rlll facilitate the process, but not beyond. 
As vrlth the entire process ~ fU'E'tlu~r thought:. should [H~ giv~,u to tvhat 
should be computerized first, and hoy] :tt I'J,hould be done. It SG@iJlS 

probable that final sensitivity Malysis at the stage of Dru.~ 

evaluation is the most logical starting point. If S09 the logica: 
next step may be to use c01Ilparable cOillputeirized procedures as a 
planning tool at a fairly early stage of project planning and 
design. If th~ int@bID.ediate steps prior to DRR sensitivity 
analysis an~ stanJardized ~~ff(gct1;l7ely Lmd reduced to .Jorksheet 
form, there may be little advantage in u6:l.ng cmnputGr analysis 
a t these steps and for the :forl'j~H~able future 0 
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DRAFT PROJECT AUTHORIZATION 

NruTIe of ~ountry!Entity: Indiu ~!anm of Project: 

Annex I 

RaJasthan Medium 
I rr~ gat1 Ofi 

Number of Project: 386-0467 

Number of Loan: 386-T-227 

1. Pursuant to Section 10:1 of the Foreign Assistance Act of 1961 9 

as amended 7 I hereby author"; ze the Raj asthan ~ledi um Irr; gat1 on 
Project for India involving planned obligations of not to exceed 
$35,000,000 in loan funds and $500 9000 in grant funds over a five 
year period from date of author1zation~ subject to the availability 
of funds in accordance with the A.I.D. OYB/allotment process. to 
help in financing foreign exchange and local currency costs for the 
project. 

2. The loan project will finance the construction of ongoing and 
ne\v medium irrigation pr'ojeets plus the modet'rlizatiuFl of eX'isting 
projects, Tl'e grant portion of tile project will finance training in 
irrigation design. constrJction.operation and economic analyses. 
and studies including water management. socia-economic surveys~ 
organjzation and evaluation. 

3. The Project Agreement which may be negotiated and executed by 
the officer to whom such authority is delegated in accordance with 
AID J-iegulations and Delegat"jons of AuthOt'ity shall b(~ subject to th€! 
fo 11 Olt;; ng essenti a 1 terms and covenants and major' condi ti ons together' 
wi tTl such othet1 terr(1S and condi t1 ons as AID may deem appropri ate. 

4. a. Inten~est Rate and T(~F1l1s of ReDayment 
- - '==' 

The Coopel'ating Countl'~Y shall repay the Loan to AID in U.S. 
dollars within forty (40) years from the date of first disbursement 
of the Loan 7 including J grace period of not to exceed ten (10) years 
The Cooperating Country shall pay to AID in U.S. Dollars interest 
fr-om the date of first disbutsement of the Loan at the rate of (a) two 
percent (2%) per annum duri11g the first ten CIO) yeats~ and (b) three 
percent (3%) per annum thereafter, on the outstanding disbursed balance 
of the L~an and on any due and unpaid interest thereon. 
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b. Source and Origin of G,,2S)ds and Services 

Goods and services financed by A.I.D. under loan shall have 
their source and origin in the Cooperating Count:ty or in countries 
included'in A.LD. Geographic Code 941, exceblt as A.I.D. may other"'-,rise 
agree in writing. Goods and services financed by A. 1.D. under grant 
shall have their source and origin in the Coope:::-ating Country or in 
the United StC'.tes, except as A. 1. D, may other.{ise agree in T.rriting. 
No ocean shi;;"Qing "rill be financed by A. I. D. under the proj ect . 

Clearances: 

A. John H. Sullivan 
B. Norman Holmes 
C. ~exander Shakow 

AJ:.../ASIA 
GC 
AA/PPC 

Signature 
~~~~~, 

DA!AID 
Office Symbol 

Date 



Environmental Assessment 
R~j as~han ~1!9ild!ll" IJH('; galion 

Annex J 

The environmental study eonduet~d by Operations Res~arch Gr~up for 
the Raja5th~n Project has made the foll {;v1ing recommendati ons sped fi c 
to mpdium irrigation projects based on their study investigations: 

1. Maint@ncnce of forest eeology~ studies Oft siltatio~g ~fforesta~ 
t10n cr planting of adaptiv~ plant species along the slopes to 
chEck erosion 9 terracing and benching on the pediment slopes to 
arrest 5011 erosion and reduce sediment load in the streams; 

2. HOI'''tielllture and other" dry farming practices should be introduced 
an the terraces upon pediment slopes; 

3. Construction of silt detention dam or ch~ck dams in the upstream 
areas and th! work maintenance of riverbeds; 

4. Period1~ capacity and photogrametric surveys. and constant 
vi gi 1 an ce on the reser~vo h~ is tecorfIjm~nd~d because of gu 11 y and 
sheet erosion and also h,rge number" of ravines upstr~ams and 
changes in siltation rates; 

5. Proper attention needs to be given to the needs and problems of 
the resettled population. Specially selected enterprising village 

.level workers (Gramasevaks) may be appointed to ptov1de the neces
say-'y he(l.ling touch to Upy"ooted people at least in the inHial fe\'1 

years after' trH~ construction of dam; 

6. Relevant data should be collected on river channels 9 both up
str"eanl and dOltlllstream of the reservo;)-1 9 ~\fh i ch shaul d fonn an 
integtal part of the stream surveillance; 

7. The plantation of tree5 along the reservoir wi" satva as wind 
breaks, and thus help reducing the evaporation ~osses. This would 
also help replenishing t~e forest resources that may go under sub
mergence. The energy problems. especially for tura' population. 
will also be mitigated. 

8. Maintenance of natural drainage with a view to avoid any inter
ference with infrasttvcture development; 

9. The conjuctive use, pr~f~r~ably. in a\,1eas whet""e scope for' ground 
water use holds good; 
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10. Proper vigilance on bed cultivation practices~ especially in 
f"estH'voi r fri nge ar~a!) wi til a vi e\,4 tel Y'I~str~i ct use of fei;'ti' i Z\ilI"S 
which results in eutropl1icrtion; 

1'. Judicious use of insecticides and cestic1des in areas where 
crops need them Bspec'ially 'In comm~md a~~eas; 

12. P1sc1cultural activities in reservoir areas ~hould be e~cDuraged 
wherever feasible; 

13. The development of bitd sanctuay~ies ,me! tOl!Pist spots may be 
con side t"eci ; 

14. Proper in'lestigati on of prabab 1 e daftgeT~s du~ to f1 cads ~ se; Sill; C 

shocks and major potentia' landslides 1n submergence areas and 

15. Flood warning systl:1!fl1 should be developed in the enti'tr, command 
areas so as to mit1gat~ any accident, 



Annex K 

Grant funding is proposed for the follO'torLng activities: 

1. Technical Assista.nce fOl: stream gauging and 
seepage measurements. 

2. Training of engineers in Hater management 
in the United Sta.tes. 

3. Water management studies 

4. Socio~economic ba.seline studies 

5. Economic analysis training 

6. Training progra~ in organizational 
development and operation for toJater 
managemen t . 

TOT.H, 

$ 10,000 

35,000 

125,000 

1l0,OOO 

$500,000 



ANNEX L 

PROJECT DE3CRIPTIgi'~ 

The objectives of t.h" B~"'1. ja. sr'hall.J>;1ediu..l"p Irriga~4011 Project are to: 
(1) increase G!. g:dcv.l~1ral Pl'orluction and income of the rural poor, 
(2) increase 1''111''3.1 employ:meIl\:. and (3) reduce the impact of 
drou.ght in the project ar~a. These objectives will be GtcC'om;>lished 
through the expansion ?nd improved operation of i rl'iga.ted areas 
in Rajasthan, thus ctlleviatmg the prime (:;;nst-r;aintw g1;'ea ter 
agricultural productivity a. lack ,1£ a relia,l)le watt:::r supply. The 
Project will be £inaI1ced by a loan to cover 67 percent of civil works 
construction costs; and a grctnt COlltributing to the costs of engineer~ 
Lng and economics traini.ng and 1mdertald,ng special s tudie s. 

The Irrigation and A:P:lculi;ure Departrnents of the Governrfie111~ of 
Rajasthan (GOR) will design individual u Hedi1.'l.In i:I: rigation projects 
(MIPs) and lvilP sub~proje~ctso An Appl'o.isal Cornxnittee constituted in 
the Central Water Co:n:unissiol1 will appraise and where appr~ ~v4 
priate ap.prov e thos e 1,fIPi; or MIP sub~proj ects having cyJ.aurable N.A-r;~'>.! 
command. areas (CCAs) of: 2000 or more hectares (ha), { A GOR ~3~ 
<-\.P1?raisal Comrn.it:tee will apprais e and wher e appropriate a pprove 
thes e MIPs or ~AlP subprc)jects having CCA5 of l ess than ZOOr) ha. 

The criteria to be met for sub-project: approvGl.l are: (1) 50 percen~ 
or more of benefitted cultivators (Khateclari3) operate fou l" ha or 
less of CCA; (Z) the direct rate of return on inveshnrmt for i.rr~ga

tion works and~sociated watercourses, drainage and internal 
roads is(~ene or grea'':er, or 7.5 percent or greater fOl' 

sub':' proj~n- tribal or other disadvantag€:d areas; (3) .5oi:3 an ,'1 
other physical conditions are sati sfactory as determin~cl by re 
~onnai s sance level soil surveys, with selni,· deta~lec.i surveys in 
waterlogged ~or threatened areas; (4) water supply is adequate for 
the c r opping pattern as shown by a water budget taking into acco\.tnt 
crop evapotranspiration, and all los 13 es, and ares enroil' operations 
study based on a twenty year water yield analysis; (5 ) main canals 
are adequately de s igned and regulated to permit full delivery to 
all com.ITlanded areas with £lov,.9 at SO p( r-:ent capacity; all canals 
are adequately protected by cross draina.ge structures and provided 
with mea,uring facilities so the flow can be measured at all times 
and with A~.jU3 table Proportion Modules at all outlet points; 
(6) adequate watercourses provided vn.th division boxes where 
streams ax-e divided and gated outlets and check~gtru.::ture s at 
each turnout point are constructed a:..d maintained down to an 
average of 8 hectares; (7) all channels a:re fully lined to outlets 
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serving chaks of a.);)p::oxin"la.tely 40 her.:tareliJ o For d1alln~1s oet= [17 
ween 40 and 8 hap 50 percent of the cost of liL.ing sh:.lll be pro= (~ 
vided in the financial estir!1ate~ but lining will be on a gj elective Yt::, 
basis; (8) adequate provision fen: system ::l:~ainage is :i.1:bade to ~~ 
relieve water logging and eliminate all standing water durw.g rain 
or from h'rigation; (9) all wOl'ks TI:1.eet l;ecl"'gnized engineering 
design standards; (10) qUctHfied personnel vlill be ;.>.vailable when 0 
needed to tLndertake aJl supervisory and techlnCeJ. ctc'dvities; ?fff' 
(11) COR desigl: :r €:p(Jrh will include a state:rl'lent c: the spedfi,: ~ ~' ~} 
agricultural S\,iPpCY.'; S ~:rvices a"ailable~ an.d to be luade a,vaila-f\~~ 
ble at implertlel1tahml '(;) adequately serve the cortlTnand a:"ca; 
a~<!J-l2+-fur n~w ~,,~~'s'. construction ~ill be completed vntb.in 
~ yea .... s of ltS J.l11.1;'.l.ati.on. - j~~ \ eJrYJ-"'Jt'''! 
~ ~/_ -- ~~J'v\. h--~~- ~'Y 6 ..... 

The Project wi'l finance a fiv~ year time ~;lic:e of Raj;;tsilian' s 
I'll ogram for cor.'.struction of new and moderr:dzation of existing 
meciium il"ricia" en sub~projects. Works eligible for fil1a.ncing 
wiL inclu.de C011S: .ulon and in1.pTovem.ent: of dams and control 
workB~istributaries, w""tercou:t'aes (including "~ing;, 
roal:, n.~'. ~ {oJ.' project operation, land clra.il1age works, other 
physical imp;:'o,rements necessary to rnak"" the sub~project systern 
of water stor a.ge and conveya::1c e to farrrt level operate efficiently 
and effectivel.y» and civil works for r e § et~(lef1';-1ent. On~ fann land 
dev910pment such a ~ cortoul' shaping a:c.d l.and leveling; and o£f~ 
farm facilities such as !11.arkets, w;>.rehou!~ing and credit; and 
land acquisition and other compensation cc ;.it>! will not 't ~ eligible 
for ~·eim.btl.rsement by AlD. Once·~ sub-p ... :;)ject has be,;;n "'PIJroved, 

pay-ITlents for such sub~projects- made subaequent to tJ."l.t: ;';ligning 
of the Loan Agr eernent will be eligible for r eil:Ylbur s ernent. 
Sub=proje::ts tl~at are AID financ~d in any pal"t """ill be completed 
by GOR according to agreed criteria o 

The following will be carried out under the cOID:;:;;leITlentary grant: 

(1) Short term training vrill be pr::.vided £01' engineers 
responsible for design, CD~~t:cuc-tion, evaJ'.lati:)11 
and/or operaticms .J.nd £01" GaR/Gar officers res~ 
ponsible for eco"1ornic aniOl.lysi~l, to revieYl cmd i'>tudy 
practices and pa.rticipate in special courses in the 
United Stato<;s. In- se1'vice training v-rill be provided 
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for project design officers. Development of 
training modules and special coul' s es a.nd 
h'aining activities in water ma.nagement for use 
by GOR Irrigation and Agricult"ll.ral Departrnents 
'W~'.1 be supported. 

(2: Studies will include: (a) bas e-line S ocio- economic 
surveys, (b) water rnana.gernent stur1ies, 
'''') orgarization studies anr3. (d) evaluatior<e The 
cOl"ltent and tim.ing of studies will be mutually 
agreed upon between GOI/GOR and USAID. 

Routine evaluations will occur yearly during the life of the 
pruj ect, with a f1' 11 evaluation und el'taken after thirty months 
of the Proj ect' s implementation atid again when the Proj ect is 
cO:i:npleted. 

AID anticipates making $35.5 million available in in(;reme!1ts to 
suppo~t the $58 million five-year proj ect: $35 million by loan for 
civ~l works construction and $500,000 by grant for training and 
studies. Of this amount, $15.5 million is being provided for in 
this Project Agreeme~t and the remaining $20.5 million would be 
made available in additional agree~e~ts this fiscal yeaY and ~n 
;he U.S. Government fiscal year 1981 subject to the availability 

.~~o~ t:'~n.QS for tne above purposes ai:d the mutual agTeement of the 
Parties at the time of a subsequent increment to proceed. 
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CONTENT:§. 

LAgricultural Exten~ign and Rese:al,'r'Gh Project: in RCl.jastha.n o 

2"Agricultural Harketing in Raja~than. 

30 Agricultural Prodllctioo Program!;} r:J'ith Examp le of Jaipur District. 

4.Farm Credit System in Ra.jasthano 



A:2PENDIX A 

AQBlCUL'l'URAL SllfFQRT PRO~, 

The NEm' Extension & Research Project was started in Octob~!'n: 1977 
and came into full fledged operation f:!:'om H~AY» 1978 0 The ma.in 
concept: is a man to uw.n approach for tE.'ansfm: of techL),ologyo The 
farmers are trained to itlcl~ease their yieldl!~ by timely use of their 
available resources and by giving more strefiS 011 la,bor inc~mtive~ 
non-monetabY inputs~ etc o I 

The "Training and Visit" system on 'i;·:rh:tch th!l: vlhole methodology 
is based work~ as unde1:': 

101 Vo Eov1.: Each Village and Ext~ml:'l:ton \o101:kel' (mJ) is assi~lled 
on an avebage 720 fami1:t€!s, v'arying bClli;:t1€!en 600=900 fa1:ffi farnilies o 

All fabID families a~ divid€!d, in 8 conv('\ni€!nt ':rorking chaks 0 Each 
VEVI is expected to vis it ~very 2 'VJeeks 1. eo 4 ch.nks D, '{-leek. The 
vis its are ahvays ~de on a fixed day and time o Eight to ten contact 
farmers have been selected in each chak 9 w.,g1~sage8 are passed on and 
demonstr€l.ted in their fields o Through th,gse contact farTIlers,:t'eumin
ing farmers ~ called follot1e:t's 9 also sta:t't adopting tXU:l.ny of irnpac t 
points 0 

1 .. 2 Training,: Every fortnight(F:t'iday or Sa'turday) a tl"a~x:dng 
session is organized by the Subject ~~tter Speciali~t $MS) of his 
area (sub dis trict w:f.se) 0 The! t:t'ain:i,ng :L5 :U:Clpa£'ted fol:' sped.fic 
jobs/crops ~yhich he is expected to extend clu:t'ing the next fort~ 
nighto Any problems faced in any respect9 €loge field, problem 
supply of input:, etc o is alael discussed at: lengt:h~ and in tUl.'TI, 
are passed on to the concer-ned agencies 0 If tha prOD lem is severe 
the officel:'s of conce"!:TIing de!partments spec:lalists are l'equ~sted 
to attend the me~ting. 

One Agricultural Extension Officer (AEO) is provided to supervise 
and guide the ~'J'ork of 8 VEVJ'so AEO' s £l,l~o attend for':nightly train
ing ses8ions. m1S's meet once. in a month at district headquarters 
and revievY the program. Speci.alued training com:sea are Q Iso 
arranged as and when needed. 

The MO's SHE of the district: receive tl"ain:lng through cliscu9sions 
with the mas tel' trainers (spe:d,al:!.st~) f1."om University/nepeJ.l:'tment. 

19 01:'ganize fot'tnight ly I::n,ining for VEVr's and AEJ'so 

~~~~~==~~==-=.~===. - --~.~~~~~== 

P-repa.-red by DL. U .. R"Mehta,Hat(;l.r Utilization Cell, 20 Feb 1980. 



2" RespoMible for prepa.:eing fO!;,&"11ight ly traiu:tng lel!json~ ~ etc. 
3 0 Develcrp his o~m technical kncl{oYledge by vis:U::iug vtJ:eious 

research stations, Unive?~itie9 and attending sernina?~gecco 
4G 8118 will also provide technical supe~~ision to the AEOiS aud 

~1'~ under their jur1sdictiono 

1. To prepare a progrm.ll of agrlcultub'e development. 
20 To ar:HH~SS the input and credit 1:equ:iobements of the distr.iGto 
3. To coordinate the wen:king of v[!bious. agencie3 invo 1 r , 

in credit and input gbrangem~ts0 
40 To see that s'lt.pply arX'angm!!.ent~ of <JIll ehe inputs requiX'ed 

is mRde on ~ ti~ly basis. 
50 To keep c lose contact with the offic:eX's of v~!lxious agencies 

re!!lponsible foX' supplying inputs. 
60 To keep a conllltant ~V'l:litch on the tr~:!oni.tlg @d 'i'es~~n;h ne@ds 

of the distX':i.ct foX' the exteIl!'jjion 't-Yclr:kers. 
70 To help in developing the p'l:'ogX'a!'1 of adaptive tbb.Is taking 

into consider~tion the needs of the district. 

L ABsures th~t. the monthly t%'g:ining progl'l:lim 13 dr:mrn Ot!t in 
advance" 

2. AssuX'es th.at the les~on~ a'i'~ pX'epared wei". in adv~m,{;;e "1ith 
the c(mos~lt.ation of the RegicJ'ual AgrOlllldillL~tB b1nd SHS. 

3" ABSll'beS that the lesson is bb18ed OIl th,,, need of the ,07O'£'k 
to be can,'ied out in the field of t.hat paX'ticula:r: grea duX'tng 
the coming rO';l;'tr!igh.t. He Hill glliw keep clo~H~ contac.t ,011th 
the Un:i,ve'i'sity Staff and research 8i:ation§ to keep hi!illH.~lf 

up to da.te, H'it.h the latest technolc)gical knOB hov}' for pb'oviding 
necessary guiMIlCe tOI the SlY"lS ~md otheb' staffo 

10 6 Headquarter~l, The "{o:r(no~k ilJ being looked gfteJ: by th~ Add:U::bcm,sl 
Directo'l:' of Agriculture (Extension) assisted by ather senior officeb's 
of different discip11nes o 

L 7 Ad&ptive Re~ea.l'chL SOill~!timeB direct t:ransmsl'.i1,on of X'ecl1!runenciation 
from relileat"ch centers to farUlers fields have had deroggtcn:y ,~ffect1il 
ca:using setback to extenm :LOr.i effects in introducing ne,o}' e~duwlogy 
for inc'l:'easing crop yie:ds o Effective t',!;'an:~'ffiis8ion and subsequent 
adoption of agricultural knoH hmoy could be accomplished quickly if 
it is transfeITe~ siteX' its ori~mtation and testin!?; uJ:J.dex' fa:nneX'~ 

conditions in '18riou5 ag'l:'ocJ.i!illil.tic 2:01:18B of the State o Keep:i.ng this 



i.n Vi<lW1, a p'I'ovisiofi. for l.ayifJg out: ~~le ~:l.daptivQ E'l:iala both in 
th~ id~ntif1C11ld ~daptiv~ trial ~(iu:!tb'@~ and. fdl!,b!w~rB fi@lds ha2 bQen 
'lID'Ad~ in th1~ In:oject o 

1010 L IdentificaSignQ£ Ad~tive TI!~'il~~:fll Although 39 cliff ~ 
erent ag:fo=cli1ill!tic Z(;)ll@S ha.VQ been identified :Ul eh@ state dU€l to 
non~~i~t~n~e of sh~~ di~siw.il~bities aillOfi~ SOill® of th~ ~gro= 
cli~tic ~oneg it w~s d@cid~d eo d~V'~lop 12 adfiptiv@ t~igl G~TItars, 
out of which five '{-:rill b@ TIill,in op@ratic),l1al cel.1t:el,"s, one in each 
division (App. I) and the 'I'est as zonal s'l.!b=~::e'[!t:e.rrs. 

1 G Toill!b 
20 Khanpu'I' (Jhalaw8r) 

1. Kalyanvu,'t'<l 
2G Yet to b~ identified 

1. Sewgr (BheJ.ratpu't') 
2Q S~t1.l!. 'Hadhoptrt' 

5. Tabiji (Ajroer) :3 € Nlflvgarun,l, 

10702. Staff Dnd Work: All af these stations are headed by senior 
offic~r Agronourl.~ts and ar~ 2uppo'Et:ed by specislbts like plant pt,l,tho= 
10g~s9 Entomologi~t~, Chemi~es, etco The Station \-:rill carry out 
the 'Hot'k on the lo(';al prOD l(\n1lo of the culti'\]'<ltcn:!'j uhich arcg senl: 
through V'arlou~ di~t'rice ~ge!'l,Gie@ to ceu'beX'£. 

1.8 ~eGi&li9t a~_~ fielcl_bV'~J,vyo'l:'ke:t's t:t'ai:Li.inll,J!:~nte'j;·s~, There 
are ~JO training ceuter~ (i)Tocl~, (ii)Durgapuba(JaipUb)~ each 
headed by a JtoDiL'(i'l(;'Gor of AgriGulcure (PrinGipgl) !!1,fid ~u.ppobt@d 

by variouo spaGialists o In both training centers the training on 
V'ariou~ crop~~ plant p'l:'otection~ ~nagement of fields, BtC. is 
given to :~mb ject uWltt:e1" speci.811st£J ~ Agricu.leu:re ExtBTI~ion Officers 
and vi llage extens ion -:'1(n:k€H:s 0 F'l:'CUl tim~ eo eime o'l:'ientatiofi 
COl].bIH~S .ue ~ ho Q&g~ni~~dQ The C{"H!1'§<ll length V'ari~~ fb"olTI (me w~ek 
to six He~kso All asp~(;:ts of Cb"OP€l IDHnageID~fit IU'~ d~81t 'Vrith h~be" 

L 9 t-lat~~ru!$e~nt:r't'2ifi~;1, Th~ D~pa.rtTIM~nt b ~ b,"~ll.dy giving 
training through variou~ trai,ning centers on th~ con~u~tiv~ 
us~ of v:ra.t~r, tim.e of wateX;' applic~eion, etc" But if ther\:il is a 
sp~cial need, the Depa.rtffi@nt of Irrigation can p&ep~re leg~on~ 
on V1ate't' M.anagem~nt and th@ l!Ia.rn@ can be transmitted to both 
thl>! training eentet's, which vl'ill th~n be tb~mBUlitt@d to m'ls 
through eh~ training system" 



Special training on '(-yater m&m,1'tgemeue can al£1o be g:1.V~il up to sub 
district bvel wh.~re it"rigation rt'ojects e:idst. The local :J;.r.r:iga= 
t:l.on engineer can impart training in c lU2teJ::' m4ilfltinglJ of the 12.l"ec 
and they can also discuss the probleID2o The staff already ~orking 
in the dist't'ict: d.nd sub district level '(·Yill take care of the above 
~ntion~d subject. 

The Staffing Pat~arn fot' the PE'oject is 8h<:mfl.1 on the HinbtL')!' of 
Agl'icult:m:e ot'ganization chart in this app(lf.l\di:iI~o 

Narketing comprises all ~.ncillar1 sE!);'Vices right from the pt'oducer's 
level to the conslllU.et" s door 8 No p Ian of agx'icultul'e pX'oduction can 
be successfully cO~Jpleted ufil~ss due regard has been paid to adequ£te 
UlaX'keting facilities. A syste'umtic COlliill@l"cia.l 'lie>:'Y iE! being taken 
and cultivato'l:~ '!illJ..y nO\'1 look rOTIJaX"d to adgjfltiug Flophisticated 
method not.: only in agX'icultural pt'oduction but abo if. the disposal 
of their produce by elirnl;uating rniddlerneno Regulated maX'keting 
is organized tl!1eer ~he Rajasthan Agricultuxe~ Produce Vill.rket AGt 
of 1961 and a umrket Regulation Scheme has been suggested fen;; Raja~= 
than. A body kno'VJfi as IIKf,'ishi Upaj rrm:adi Sffirniti" ot:' Hab'keting 
Board HlUll cl'eated to enfoX'ce the provi~ions of the Act and Regulat
ton Scheme. A tII1!X'keting committee consisting of 15 meuibet:'s is 
nominatedo It inc ludes 7 Ag-giculturil'l 1;;3 ~ 2. ~:rade:rs, 2 repre@;guta~ 
tives of cooperatives, 2 local authot:'itie~ amd 2 GOVeY1JInent nomi= 
nees. The Ma:i::ket Committee establish~§ its pritlcipal lTIl!u'ket yard 
at: its hel:1,dquarte'l: and sub Yllrds :tn ti:e U'!arket: areg o The ITUJ,'l:ket: 
fee leviable Qnde~ the p~es~nt: Act and Rules! is R§ol/~ per R~o100/~ 
vlo'l:th of produce. This :fee is t:he only charge levied On t:he pl"odtlce~ 

::Ie Iler 0 

2.1 }ill,'l:ket P);'o1eci':lfJ: Each YM'l:ket yaz:d o~ rMmd:t congist of th~ 
fo 11o'tV'ing: shop& ocum=go\·:rdcn-]filil, separate godmms. hig at1.ctio'[t p lat= 
fo!'1M~ f"u;'iller'g "i"EHIt: hou~e, v1ater huts 9 cat~:le fJhed8~ ~'mter troughs, 
vete~inal."Y di~pen/jaq~ refreshment J:'OOill-'il, 9hop@ fl)'l: d8ily articles 
used 9 fe1'tilize:r- CUID=fHHiticideli,t shops 1£ ne€H:1ed, post office, 
banks, ~·ml."e=hou§es, gl."ain driet:'~ ~ fi ~p;,ading labo'l:atory aud iufo:t'lM\= 
tiou center. 

202 Po1ic;;C for Ne'tV' Markets: GOR haB directe,d that the ue'Vl regulated 
markets ,(.yill be opened only at: eh~ placeg Hhere the rnh11illuill ineom~ 
from fees will be Its. 3.0 lakhs ~muually or the equivaleut: of R~. 3 G 0 
crores ~rket volumeo 

2 0 3 ~idary Deve~ment Th!!~"rRO,!SiSJ: To enable mnooth and quick 
fl~w of farm p'l:oduce from th@ market to th~ nearest ~~ndi~ proper 



link roads are necessa.r-y. The Marketing Board ts conCG·mp lating 
p la118 to connGct all villages in the state \'1:i.t:h the nearest TIHlrket 
t~1fi in the next f~l year~e 

2 .. 4 g"smslusj,Qll: vlherevet' bhe production of agricuHm:e \<1i11 :blcx:e8.8e, 
the GOR and the Bo~d ~1ill provi.de regulated 11'W.rketa at an appro/?ri.@,te 
place 't-iith nccesGazy connecting t'oad~ for transpot"tation of agricul= 
ttU,e produce. There ~Jill be no probl@1Ils of propel" disposal of sut'plua 
agriculture marketable produce for any area brought under ne~ irri= 
gat ion projects. An excellent example is the regulated rn~rket deve= 
lopm@fii.': of Jawai Car(jjj')~nd AI'ea at SIll~~'fPUX' 0 Aft~r the int'g'oduction 
of the irrigation 8YStEill19 the '!!!!indi became the bigge~t one in Pali 
district. (GOR prep~:ring gtatem.~nt on mIe.t. d~ve lopruent for Ja'\'n~i). 

The district Officers prepare the Plan fen: the vaX;'iolls tnputs and 
other development activitie~ to be under:ta.1e.~~t1 for: agr:icu.!.:"m:€\ 

, sector well in advancEl o This plan is sent to the Dir:ectora.;.e and 
a consolidated plan is pr:epared for: 'Hhole of the Ag-t'iculf.t!.b'e Depart= 
ment for trn state o The pla!! ),s a.l~proved by PhmningiState. Again 
the targ~ts are cammunicated district ~~se to concerned officerso 
This program is again approved by ~he District Agr:iculture Produc,ion 
C CJlIDlli t t ee " 

As per discussion the"f'e 1-Ja5 a. question abou:!: how this input ':1il1 
be managed after introduction of irrigation. Here ar example is given 
for Jaipur district (Ann o 3.l and 3 Q 2) 0 The target fen" year 1978-79 
and 1979=80 will exp lain hOVJ the quantity of dlfferent inputs as 
per local de~nd is sent and management for the sarn~ is done. 

3.1.10 In the year 1978=79 the target fixed as per de~nd for various 
high yielding varietiei;! "Jere 825?11020~ 34 0 ;)0 .~nd [',200000 quintals 
for hybrid bajr~~ jerv:rar, rrmize and mexican 'V)'heillt r!'H!tHH;tively~ but 
in the y~ar 1979=80 the 9ame were increased es per de~nd to 875, 
17"SO, 52.S0 and 5000 quintah of bajra~ jO'Vnlr, maize a.nd mexican 
wheat respectively (table 3.1). 

3 0 1. 2 Similarly the target for fertilizer consUlL.ptioTI in teTIll,~ of 
NPK in the year 1978-79 was 600,60,25 Hotons respectively but the 
same has been rev:tsed in the year 1979=80 as p,el.' deumnd to 900 (N) 9 

200 (F) and 30(K) metric tons o (Table 3.2)0 

302 The ~-70 examples vlill be se!.f e:ihplanatOl:Yo If any irrigation pro~ 
ject v7ill start in the district~ the officm~s concerned ~,yill collect 
the demand for the additional area to be brought under irrigatioTIo 
This ~.,.ill be sent to H. Q. for the allotm~nt of the s~meo 



T~ble 3,,1 

Hy.Bajrtl 35~OOO 33 9 000 8250010 875000 
JOV1ar 2.50 160 170,,0 11020 
~laize 350 230 52050 3~'o50 
'Hexica1l Wheat 42~OOO S2 J GOO 5,000 0 00 4,200000 

""=- =::::=-<= == 

20 Ferti1ize~Metbic tg~l .. __ = ______ . __ .J" 

N 
P 
K 

1978 79 1279=8Q 

60000 
60,,0 
2500 

,.,======= 

Co}:!PARATIVE PRODUCTION PROGll~1 FOR JAIPUR 
12ISE£1-' Y1Wt ~978=~ &~ 1979=JiQ, 

A. PLAN FOR 1978-79 

1" Area in 000 lu!.o Production 000 Tons 
Actuel,l 3 y-rs Tt.n~gets Actugl 3 yrs Ta:q:~i?t 

1976-71 ('I;verage 1978~79 1976=77 average 1978-79 
ending ",nding 

= 197§::;)I. 1976-77 
= "'~-~= c:J==-~ =;::;-"""~~ ==-"---=;::O=="'-= 

Kharif 
food grtiiins 396 363 355 223 136 182 

Kharif 
Oilseeds 51 53 60 25 29 28 

Sugar Cane 1 1 1 36 21 35 

Rabi 
food graiDs 336 354 371 L~38 408 l}76 

Oilseeds 4 5 5 2 2 " &, 

= 



1"RY6Ba.jra 
2 "Ry o Jf:n-Tar 
3eHy.~1aize 

40Paddy 
5. M~ican t'Thea t 

33~000 
100 
230 

[~29000 

825,,00 
11 0 00 
34·,,50 

3 6 ±wPt~ov~ultu:t'al~~~~ Rabi 197u8,,:79 .. ~~.n~_~_Jm2't'gve§, 
Ct'.ltural Practices. Prog~~ 

4" 

5. 

6" 

Bajra 
3m·my: 
~faize 
Paddy 
Wheat 
Barley 
Gram 

23~000 
3,,000 
19 000 

105)000 
20 11 000 
12~OOO 

QOl.IJ:R 0 s t D ~~..!,pl?<ill~n t Scheme -

No; of Gab a&' To"m Compo~i:': 

G~ Plants in ton~ 

75 20,000 

Soil Analysis Kharif Rabi 
27700 . 29 ico 

.feri:':ili~rs (Khsxif) =JL. P 
600 60 

Rural 
C(')j:upost 
in t('});t1ll 
==---=== 

5.5~OOO 

Total 
5, t;:oQ' 

K 
c-=~ 

25 

Seed Soil Polypest Intensive Rat 
Treatment ru~tID~E.'f £9nt&'01 ~~ Cont.rol; 

19 000 
2\)000 

900 

Heed 

G&'€H'ln 
mamx&'ing 
in hao 

1900 

g0.TI~~oj. Tot.al 



:t-iinildts 
Jawar Maize Paddy 

100 20 20 40 20 80 15 20 

-================.=.=. ================ ===~ _=== _. r-~=_ .. === 

1 .. Area in 000 he cl:Z'o~S!S?~~ __ i n _9_qlLlpt~L 
=~. ~........,.,..~~....:.:===--- - = 

Actu&!l 3 yr:fJo Targets Actual 3 yt'S, TBr:geta 

Jm/Jar: 
Bajra 
1>w.ize 
KoPulses 
Arhar 
Hheat 
Bar: ley 
Gr:am 
!tabi 

Pua!Je~ 

Gonut 
Ra.pe &Mu~ta.rd 

Bajra. 
JOvmJ: 
H.aiz:e 
MaJhovTheat 

1977=78 Average 
ending 
1?/7~'l8 

23 
174 

18 
108 

4 
139 

96 
147 

1 
38 

8 

35~OOO 
250 
350 

50,000 

.JL 
900 

25 
191 

20 
123 

4 
120 
113 
131 

1 
38 

5 

20,000 

79=80 

=~= 

25 
175 

25 
115 

.5 
120 
110 
130 

L,~o 

P 
200 

.5 

1977=78 AVG%'age 79=80 
ending 

=== 197]078 =_ 

1 
32 

1 
19 

2 
229 
139 
130 

1 
30 

3 

K 
30 

3 
86 

8 
3~, 

2 
191 
169 
13lJ 

1 
2!J.. 

2 

875 
17 0 50 
52050 

5,000 

7 
90 
10 
.0,0 

3 
190 
165 
115 

25 
2 

1,20,000 2~eOO 



15,000 (Kharif and Rabi both) 

6" pemonstra. t1.0115 

120 20 5 20 50 50 25 10 30 

Seed Soil Polypest IuceIwive Rt,t:: vleed 
Treatment Treatrn~; ££~rol l}:~H~~i;, C()~troL Cc;~f:rol 

Fertilizer 
Dem()~=~~ 

5 

There are three types of loans advanced to ,~ll the cultivatol'8 in 
the Stateo 

10 Short term 10ano 

20 Medium term lo~no 
3Q Long term 10ano 

401 Short term loan: This loan is also called ::!t'op loano So.J.ch lo~ms 
are provided fot' seeds s ferttlizer:'l, pest:/'Gides,in8ectiLides~etco 

Loanin~geneies: The loaning a.gencies are the (:I'.) C01TITIlerc -i_:,! 1 banks 
ru;-d( :i.:i.)C~operative banks 0 

These banks advance the loarw to the cllltivatcn;,"~ for pu.rchas ing seeds, 
fet'til:i.z;ers~ insecticides and the loan is a.dvanced fot' a short: pet'= 
il,do All types of cultivator1; cat! take the loauo All the district~, 
sub=district§ and Tehsil HoQ" have the branches of the above ~nt:ion= 
ed banks 0 'the cultivators arE~ not: to move too far fo£' loans f£'om 
the h.' vi llages o 

402 ~ediUlli Term Loans: This loan is given to the cultivato£'s for 
purchase of draft and milch ~H1i:l:!lals~ etc o 

Loa.nin~t 
(i) CCYillIDercial banks 
(ii)Cooperative baruts 



All the dist1"i~ts, sub=dist:!:'ict and Tehsil HoQo B£,(a having one 
or other branch of the abovEl said banltg/ol:' even bodlo 

4 .. 3 Lon&....I~~J!l 'rhis type of loan is gi'TEm fm: digging of 
well~, repab:ing of w~lls~ tube V1elb~ pump sets» t:r~ctors, ~plolnklers, 
level1er1ll 9 other impleU1~nts9. confiltbllction of field chti!nfiels» leve= 
l1ing of fields» etco 

Loanin~ency'.l 
(i) Co-unnet'cial banks 
(i1) Prj.mary ~nd Develop1llJ~;:t'i: Bank 

4.4 Subsidies: In addieicm eo abwe l08ns .Jlere a,:;;e number of sche= 
mes/i"genc"ie;=;" g" SFDA (Sill1J,Jll FaT.'111e:;;,j Development Ag(im,cy), llID (IntO;,. 
graced Rural Developrneut P'l'ogI:a'm), DPJl~(Drought Prone ArefA Pro~raID). 
These are fAll scheill.e bound ~n:,ogr~mso 'rhefile schemes provide !HJ.b~idies 
(small l:<t:r:mer 25% and mlt.rgiufAl fa;t:~ille:t' 33@33%) and the 'l'em!1l.ining 
amount is given on logn fr~~~ th~ coop~r~tive baru{s or cOillill@rcial 
banks to the cultivatc"r3" 

4~4"1,, The districts which are covered under various agencies 
are €l.S fo Ilm-1s: 

SFDA 
AjmeX'~ Ahlar, Bharat.pur" Sgl1adhopur, JaipuL'9 Kota, Teruk 9 

Bundi, Sirohi, ,Thala;tvar, Chittorg-I:trh, BhilV1aJ:a~ l1daipuro 

DPAl? 
3'odhpur-B€l.1.--ner~ Nagoul:', Churu~Bika.ner~ (Bhim,Deogarh, 
KheTIJat7 a=Udaipur) ,BeavJl;u;'(Ajmer) 9Pa119 Ja!.01"€9 DungaZ'p\n'~ 
B~nswara~ Jaisa Lruel:' 0 

4 6 5 Method of Loafi~: In all the areas the loan applications are 
prepared for cultivators '~]it:h th\1') help of villfAge edbtefi~icm. \-:ro&keh~, 
patwarie~ and othe'l' staff o:E different agend,es v]C)!;'king in different 
'villages and this applicati(m is got sanctioned from various bmlldng 
€l.genci€1'l Horking in the:f~r c:Lrcleo 





1. Introduction 

2. P~ys1c~l Condition~ 

3. Seasonal Allocation ~k Wat~r 

5. '£:jdrographic In~oTIllation 

8. Canals 

'10. Groundwater 

11. Waterlogging and Drainage 

12. Soil Surveys 

Tables 

ruuiex B ~ Value of Hater Sav~d by Lil.l:Lng 

2" Value of VJate:!: Saved by Lini:ng Hinors an.d 
Dist:dbuta:!:ies 

3. Economics of Ha.teL'cQurse Lining 
(1:krl'el Nodebfiizatiofi PL'oj ect) 



APPENDIX B 

l-lATER SUPPLY AND ENGINEERING 

1. Introduction 

Very iIDportant elements in the succ~ss of HIPs are r~liabl~ ~'7ate[~ 
s'l!pplj.es and properly designed and construG.ted dams 9 h~advJol'ks, 
cauals and watercourses vrhiC'.h deliver vlatel': in t,:l'.mely 2 X'eliable 
and ~quit3ble fashion to all. fam fi~lds. 

This section descX'ibes the physical setting for the Rajast.han 
Medium Irrigation Project: and the relatiollI3h:i.p of :t-UP¥s to th:ts 
setting. 

It also discusses several questions relatin.g to HateX' supply and 
engineering arising frOID the Appr~isal T~a!fi's st:udy~ the PID 
revie-;;.y and subsequent discusisions among GOl/GOR officials and 
the Design team. These include the adequacy of water supply and 
engineering information gen€lrally ~ the rat:lonale for the siZG of 
the reservoir and cOlID.'iU'l.nd a:eea and the area to be irriga ~ ,1. j 

engineering and economic considerations relating to canh)~ a.!d 
\-late:::course modernization and lining g HateJdogging and drainage 
requirements 9 potentia.l for conjunctive US(~ of .ground,·rater 9 and 
need for soil surveys. 

2. Physical Conditions 

Average annual rainfall in Rajasthan variet;; from. less than 100 ill!'!l 

(4 inches) in the extreme NClrt.hvu~st to over 990 lilll1 (39 inches) in 
a small area of Sout.hern Rajasthan. All but the vrlnter season 
twebre t.o thil·teen percent uccurs during the Southwest monsoon 
period between June and Sept:~ber. The ncn:t.h'vrest otle=half of the 
state is essentially detH~rt 9 but t.he southliH!St half 'Hhere the 
project is located receives about 24 incheB of rain during the 
st.milller monsoon period. H0V1l!:lVer 9 rainfall aod l:l!r!Off in the project. 
area ar.e extremely variable and not ahmys reliable. Droughts 
are prolonged and intensive. Strearnflm'J~ fall belo'{'J 25 = 30 
percent of aveJ::'age in about one year out of five orcLx. Often 
two or more years of severe drought occur I:onsecutively greatly 
ag~;r~:vating drought. impact. In a. Typical Case (Table 1) \·rater 
supply fell belo\v 30 percent in three out of the four years 
1965=68. Under these conditions runoff captured in sm:face 
reservoirs in MIP's grea.tly reduced the adverse effects of 
drought and substantia.lly multiples crop production potential in 
the Proj ect Area. Limited ground'Hater is also available either 
a:3 a separate source of irrigation Hater5upply or in conjunction 
with surface 'tvater from MD?' S 0 



3. Seasonal Allocation of Water 

Since the purpose of MIP's is to impro~, crop production through 
irrigation, a discussion of the seasona~ relationships of cropping 
practices to water supply is a useful prelude to engineering and 
~]ater supply considerations. Flm'l irrigation way be provIded 
during either kharif or rabi and sometime:3 du:i:ing the hot dry 
period of zaid as HelL In some cases, ~mte~e may be provided fvr 
a pre=kharif irrigationo In theory, use <>f irrigation to supple= 
ment rain during ~larif ~hould be attractive~ because a small 
amount of water at the Kight t~fte~ if rains are short~ can drama= 
tically· increase yields. Dra:t·;ring do~m the r@seb--v'oir for short=te:trn 
drought relief during the monsoon costs noth:ing in tebUlE of Hater 
for rabi if the reservoir subsequently rel:ills. The ~tent to 
v..lhich relief of intra.=1ll0nsoon. drought actually is practiced in 
Rajasthan is unclea't'9 but it is minimal e:?~cept possibly dur::Lng 
persistent drought. 

A critical perio(l. occurs at the end of the monSOOTI 9 v7hen additional 
~·7a.ter may be needed to mature crops ~ especially '(omen the. monsoon 
ends early. Since expectations of reservoir refills are 10VJ 9 use 
of reservoir Hater at this time Hill reduce the amount available 
for rabi. Both farmers and the Ibbigatior:< Depab~nt Hill tend 
to postpone a decision to iITigate as lO'ng as possible in the 
hope or additional rain. Once the decision :ls made, timJ2 is 
critical, but canal l!apacities are not lar'ge enough to cover the 
ent.ire comm.and area in a period of less than three or fom: ueeks 9 

so only 1'a1.'t of the crops can be sel"Ved. ResebVoir '(-Yater oX'dinaL'ily 
is not allocated to hot=dry season or flzaid" crops like sugarcane~ 
~'lhich aX'e usually iITigated by Hells if grovJTI. at all, but there 
are notable exceptions, dep'~nding on local needs (see Table 2). 
Rabi faTI!1ing has the advantage that ~veather :f.s reliable. Hith 
reliable irrigation~ farmer:s can e:i1:ercis€ the rnaximtIill amount of 
control over the crop syst~n. Thus nearly all rese~\7oir supplies 
in most Rajasthan 11IP's nm'l are allocated to rabL 

The civil engineering profession in India has many years of 
successful experience in t.:ht~ design and construction of hydraulic 
works such as d~lns and X'€servoirs. E~change of t~chnology in this 
field is freely international and Iudia has contributed its share 
as \'lell as adopted advances of others. Proven design and couStl.ltc= 
tion procedures and standards an~ follovled. Design s tandarcls are 
set by the Central Hater Coxtlillission (C~vC). the highest tec.hnical 
water resources authority ill India. Ct-lC also reviews designs of 
all irrigation projects exc.~eding 29000 hectares. GOR Irrigation 
Department, which is respon!3ible for the design of HIP v sunder 



this project has a staff of 4~OOO graduate engineers and is tully 
competent to design and construct major hydraulic structures. 

5. Hydrographic Informa tion, 

One of the reasons frequently given for poor utilization of 
iITigation '{.Jork.s is that streamflo1;·J recorda. are i~!adequate for 
proper sizing of the reservoir and predicti,on of i1:rigated areas. 
Direct information on runoff is obtained using stream gaug"I.'lg 
stations and by measuring the ca"'.al and sp:l.llmlY discharges and 
changes in storage in e~isting tanks and l'€!SI',u,=Voirs. A basic 
net't>JOrk of forty=eight stream gauging stat:!,om~ is nOvl open:ational 
in Raj as than , but most records cn:e short:. Peak flood and annual 
discharges are available and silt load measurements are taken. 
during the monsoon. Accurate stream gauging of monsoon runoff 
is difficult because of the extreme siz~ and short duration of 
the floods \vhich follovl the rains. Ellltimates of total and flood 
runoff are most common.ly made using ~pirical correlations with 
l'ainf.'1l1 which has been \"idely recorded for TIlany years ~ but.: these 
est:l.mates are not as reliable as direct :neasurements. Hydrographic 
information. is judged as minimally adequate and st~eam gauging 
activities should be strengthened. GOR should take up stream 
gauging for at least a few prospective MIP sites. Using gran.t 
funds AID inll provide technical or othet' assr~stance in improving 
the stream gauging system 'if desiroo by GOR and as ag:eeed upon by 
discussion with USAID officials. 

6. Reservoir SizinK 

Ordinarily, reservoir size i.n semi-arid India is chosen such that 
reservoirs "Till be filled in. 75 pE'':"'cent of the yeari'<. In extremely 
dry areas, because of the greater value of "later. this criterion 
is changed so that reservoirs can be expe;;;ted t, fill in only 50 
percent of the years. For a given \>latel"sh~~d 9 the larger the re8el"~ 
voir, the less frequently (lom~E' reliability) it ~·jllJ fill and the 
more it mIl cost. On. the other hand 9 if 1:eSel"110irs are made too 
small (higher reliability) opportunities to utilize large 8..1!10unts 
of ~;ateE' available for agric.ulture in the ,vet years are losto The 
advantages and disadvantages. of shifting to a higher or 10Her 
reliability criterion seem to abou.t offset each other. Present 
procedm:es for sizing of reservoirs tilerefore seem appropriate. 

An analysis of the c(:Jnsequences of redt.cing risk Has made using 
the Hindlot project as an e:ll:arnple, The CUl:.'Ve, Figure 1, ShOHS 

the amount of water (v'2rtic<1.l axis) e:Jq>ected for any given percent 
af the eIDe (horizontal axis). The area under the CUl.\7e above 
the reservoir capacity line represents the volum.e of ~vater lost 
a-rel:' the spilhlay. The area belovl is that stored. The deficiency 
in s~pply is represen.ted by the area above the curve belo't'l the 
reservoir line on the right. Decreas:.i.ng the reservoir size so tha.t 



it vr.Lll fill 74 percent of the time (dashed line) instead of 51-. 
percent (solid line) substautially reduces the de.f.id,ency y but 
also greF.tly increases the ",later ~ra9ted by spillage~ reducing ',:h~ 
irrigad.on area by 40 percent and the total cumulative produc-c°wn 
over the period analy~ed by 32 percent • 

.,. ~ter Balance.!!ld Operat:12.~s Studies 

All of the '{-later stored in a. reservoir does not 1:'El8.ch the crop root 
zoneo Dead sto~age is provi,ded belov7 the ouclee s:Ul to t:t'ap silt 
(usually for 100 years). Other los~H~s il1c:i.udf!: evaporation from 
the rese:t:41oir surface~ seep,g.ge losses frOID canals and \·yatercourses 
and operational losses such as leet~ge fro~~ turnouts and losses 
incurred in filling and ~pt:.ying canals and ditches. Syst@illatic 
measurements of ~·:rat.:er loss~§, ar~ relatively rare in India and 
estimates are tumally optimistic ,(oJith the l::"esult that irrigable 
areas ar~ over estimated frequently by rul~a=of~thUillb such as ten 
acres per million cubic feet: of storage. 'rhis obscures the value 
of improving v7ater delivery ~ff:tciency. System 't-ral:@i' budgets are 
made 7 but incompletely. For econom~c and technical analysis of 
Proj ect MIP' S I vJater I.equire:rnents and irrigated area. vril1 be based 
on standard evapotranspiration (Modified Penman or Blaney= 
Criddle) applied to cropping patterns 9 considering available. rain= 
fall. A quantitative lvater budget taking :tnto account field 
irrigation efficiency g seepage and operational losses in vmter~ 
courses, and canals and reservoir evaporat:lons losses for both 
average year and full reservoir conditions (Almex A) Hill be 
required. Conveyance loss proj ections vrill be based on seepage 
ID.easurem.~nts and V7~tted per:t.IDeteI: and/or on flow TI1ea§urelj)J~nt;s 
over canal reaches 0 These budgets Hill def;:ermine the irrigated 
cOl'1l1!U!.nd ar~a for MIPs under the loan. l't·mnty year &eser~roir and 
agricultural operations studies based on the design hydro graph 
and VIa ter requirements as ca.lculated above '{<rill b@ made. Thes~ 

should include both kharif .:l.nd retbi r~leetse§. Hon~ sophisticated 
reservoir op~rations studi~s could lead to mOI:@ optiill~l use of 
vrater and system design. HE!ekly values of rainfall and evapo<~ 
transpiration based on histclric vTeather reeords ~'70uld need to b~ 
computed. Such a computeri2.:ed program. has been devised by ~'Jorld 
Bank. GOR officials should consider the m;efulnes8 of adopting 
this level of operations study at an early date and to overcoming 
the inherent obstacles to kharif allocatioml mentioned in :3ection 
3 above. 

8. Canals 

Operation of canals ne~ds to be improved by providing better 
regula.tion, seepage control and protection frOID cr08s=drainage 
flooding. Inadequate design and maintenance of canals l~ads to 
inequitable distribution of ~v.ate~. Th~ long~r th~ canal~ the 



more the hazard that a full supply -vlill not be delivered. T'tgure 
2 ShO"t-1S measurements of i.rr:Lgation intens::i.ty by chaks plottf.d 
against distance from the IDl:lin canal gate on t'\o70 canals in ~laj,\sthan. 
To correct inequital,le distribution to chaks 9 !-tIPfs qualifying under 
the loan will be provided vrl.th canal regulating structures suc~ 
tha,t (a) full supply to fields can be delivered when canals are 
operating at 50 percent capc:Lcity; (b) f10';"1 measurelll~nt fad.lities 
exist so that flows can be .:!('.curately known in all c. n 11, distri= 
butary and minor reaches; and (c) cross dr,ainage and by=paas 
structures are adequate to pass all cross :E1oods 8-nd to fully empty 
canals for maintena:nce. All canals 9 branches ~ distribu caries and 
minors will be fully lined. 

An adequate numb~r of s~erage tests 9 using standardized procedures 
to b~ developed by CvlC/GOR g Hill be mad~ as a basis for decisions 
on lining canals and "lat~rcourses and for I:!seimation of ~vater 
sa.vings. Studies ~·rl11 be made to determi114~ possibl~ correlat;i.on 
with the Unified Soil Classtfication System, for Engineering.Ii 
If proven, this system may be used to redu(!e the number of seepage 
tests. Table 3 gives information on se~page loss t~sts. These 
measurements show feH cas~s 9 if any 9 in ~.;rh:lch lining \-lOuld l1('t b~ 
economical. For quality control and in order to collect information 
on continuing effectiveness of linings~ seepage tests shall be 
conducted on, sample lined canal and Hatercourse s~ctions follm·li:ug 
completion, and periodic.ally thereafter. 

Canals for MIP's traditionally are designed and operated such that 
extensive distribution of \-later over. the command a:rea is accomplished 
with minimal operator attention. Main and branch canals 9 m:Lnor 
canals and distributaries carbY water from the reservoir to a 
watercourse where the fa~rs take ti~~ ,-Jater and apply it to their 
fields. The system has no gates so when the canal system is 
operating there is water in all :tts various branches. Therefore. 
a canal so designed and maintained ,rill deliver a prescribed flov! 
of '(.-Jater to each ~,Jat€rcourse area Vb chak 9 doing so Hi thout an 
opera::or.'s attention. This ciesign is a source of ope:rational loss 
because "later oft(ID. may not be needed in some chaks in the amounts 
prescribed. The situation :1,5 further complicated becau3~ pipes 
come in discrete sizes: '" inch 9 6 inch 9 etc. Table 4 shOi-li; 
variation in amOtD.ts actually delivered to chaks compared vlith the 
intended design amount based on studies made of t\.TO canals in the 
Rajasthan Canal Project. Accordingly Adju~;table Proportion 
Hodules (APM) in \-1hich the £lOH can be adjusted to fit the area -vlill 
be installed at all outlets in qualifying MI~'s. 

9. vIa tercourses 

The watercourse area is the production end of the irrigation system. 

II Indian Standards Institution Publication: IS:1498=1970 



It is where the £anns B,1;'e aJad vJheI.'e the fatll1m:s becom~ involved vlith 
the irrigation pI.'ocesso Th<e l'lat(gr is del:;t,ve:eed froID the canal system 
to each farm through the V1aterccmrse sub=syst~ll. l'later :l.S tak~n 
from the canal through an outlet structure which pm:mits a specif:ted 
fixed quantity to flcr(-1 ~oj'henever there is ,\:'1atE~r in the cana~,. In 
Rajasthan the usual practice is to provide, a wateI.'course ontlet for 
each 40 hectares of lai.1do 'This is an averRg~~ valu.~i' however, and 
the \Yatercourse area (chait) sizes vary l'Tidely from as low as 4 to 
more than 100 hectares. 

For HIP v s in Raj asthan CUITI;gut I)'nxctice is for the II.'riga tion 
DepartJ.'oont to construct the canal ayst~ dmm to and including the 
outlet stI.'ucture Hhich prov:f.des water to the wa.t€'rcourse.. At; that 
point9 the farmers are 1:esponsible for constructiTIg~ ()'peI.'ating, 
and llw,inta.ining the waterCOl.lI.'~H~ sUb=system vrl.thin the chak. The 
usual practice is for an intrica.te~ ratheI.' eJ~ensive and often 
crude ditch system to be buJ.lt along fabill bounda:::ies Hith each 
farmer thfl.!l getting his 'Hat{:;r from the Haterc:ourse through his O"hl 

field ditc~ system. Considering that the basic field irrigation 
uuit on the farm i,:; usually no largeI.' than one=eighth acre 1t is 
appaI.'ent that: there is a very complicated, tortuous 9 and lengthy 
system of chan~els. 

On. Hedium Ir.rigation Proj ects. the d:Lvision of ~':rater a.mong ra1',"fllel"s 
in the chak is left entirely to the faTIlle:rso They TIlanage this in 
various 't-rays and usually divide the vla tel' among several Hatm;:course 
branches and pass the vJater alllong th~selve§ ou SOTIl~ prearranged 
basis. Since it is their ot,m responsibility there is no set patte.rn 
of distribution and use among farms and fields. although t.here i.s 
obviously a high probability that inequitabl€~ dis'cribution occurs. 
Considering that often more. than 100 farme.rs are. jnvolve.d volun= 
tarilys the communal pl"oble.TQS of constructing and maintaining a 
vmtercourse. are. dif.ficult. Iuspection by the. Appraisal Team of 
seve.ral HIP's 8hm-le.d tl:at vnlte.~courses t.Je.re. not adequat.ely designed 
or t-7ell operated and 1ilainta:lne.d, 

Because. of poorly construct{~d and operated Ha tercouIse.S. much of 
the ,-late.r provide.d does not reach the. fie.lds v.rhere and ~,fnen it is 
ne.eded. Se.e.page. occurs 9 no1: only dOvltn-1ard 9 but to a gre.ate.r atTIouut 
le.aks horizontally through banks and from poorly=controlle.d turnouts 
inundating adjacent areaa~ :In e.ffect 9 mUltiplying the \-letted 
perimateX' of the HateX'COUX'!lHL Often there is no defined dum,n~l. 
and "mtal' flo~lS BIO'tvly over Hide areas. Cha:nnels lilay be Hidened 
by animals. There are practically no per'DHment structures. At 
every junction farmers have to build earthen da~s and. over time. 
excavations for soil to build the dams causes large adjacent areas 
to be inundated most of the time. WateI.'course bifurcations prac= 
tically become 5&8.11 ponds where much loss occurs. Dams often 
leak and banks iilay be cut rE~adily or dis:1.ntegrate ~.fil:ll® ~Jeeds grO't-l 
rapidly and obstruct 'Hater flow t!:!lless ccm,tinu.ally remnved. Not 



only does inefficiency in Kater conveyance limit the wa.ter available 
to farmers, but it reduces the confidence of farmers in its r~li~ 
ability. Hithout confidence, farmers do not invest in costly inputs 
or in developing their land. 

Unlike tt:1e canal system, ~.,atercourses cannot be operated automati~ 
cally using ungated outlets. Streams serving less than about 40 
hectares are rotated, rather than subdivided., so controlled outlets 
and a system for controlling them are needed. A stream of about 1 
cusec will serve about 40 hectares on a continuous basis, and this 
is approximately the optitlal size of stream needed for field 
irrigation. 

There is merft in having farmers operate and manage their distri
bution systems below about 40 hectares. A ~vater distribution 
commi t-tee (Jal Vitaram) vlhich is mostly effective in settling 
disputes exists in each chak. However, problems of financing, 
organiza tion and training of f arrners to a lE!vel necessary to handle 
what is essentially a fairly comple:.;- technico.l syst::=.m vli thin a 
reasonable time period seem very difficult. TIle alternative is for 
the Irrigation Department ~o extend its responsibility for distri
bution down to an outle:.; serving a much loYver number of farmers. 

Given the large capital investments ar. i the necessity to accelerate 
and increase returns, and the history of poor Hatercourse perfor~ 
mance, the Irrigation Department, GOR, will assume responsibility 
for designing, constructing anJ maintainir.g improved Ylatercourses 
wi th permanent struc 1:ures (wi th division boxes lv-here streams are 
divided and with outlets and check structures) down to approximately 
8 hectares and for eith'er operating them or monitoring their oper~ 
ation at least weekly on MIP's financed under the loan. A suitably 
trained person will tour each watercourse, obsel~e its operation, 
note its condition and report any problems to higher authority, If 
it is determined that2~t is needed, the Irrigation Department 
shall establish waribandi- on all watercourses in an HIP. 

The GOR Irrigation Department has initiated studies of 40 chaks in 
eight districts in order to obtain information on which to design 
guidelines and fix responsibilities for administration of water 

.~~--- .~~--~~~~----~'~~~ I/ Formal irrigation scheduling among farms arranged for by the 
Irrigation Department by the Executive Engineer under Authority 
of the Irrigation and Drainage Act, Rule 11/ L•• This syste~ 
schedules each farm with a specific time of use of the water/ 
~.Jater streara. The length of time per farm is depe,ndene on the 
size of the farm. The schedule is arranged so that all farms 
in a chak will receive vlater at precisely the same time and 
day of the week. 



management belm;q canal outlets and to obta.:l..n ;.nform.ation on seepage 
losses in order to assess needs for lining- Detailed records of 
deliver1 of ~mter to individual fal~ ~nll b~ collected g actions of 
t'iater user groups v.rlll be documented and operational difH,culti~M~ 
recorded. In situ seepage measur~ents ~rlll be made. Info~uw>tion 

on seepage losses and ~latcr delivery will need to b~ collected 
through the next rabi season and Hill be av'ailable in April 1981. 
At that ti.1oo GOR ~rlll prepare a policy stateID.~mt on the extent and 
degree of operation 9 1Jlanagement and monit(:n::Lng responsibili.ty to be 
tmdertaken by the Irrigation Deparment and by Vlater users statel'Hide, 
and a detailed plan setting forth specific respcm.sib11ities for 
allocating water, developing and monitoring; schedules~ operating 
gates and dividers, and maintenance. The report vlill '),1.\30 include 
an assessment of training needs and a plan £01: meeting thern.. 

Using appropriate tmgineering and coustl:'uction methods (particularly 
providing appropr'· b'" lines and grades aud compacting f:Uls at: 
optimal moisture) satisfactory vratercourses can be c(m~truct(lld in 
earth at 300=400 rupees per hectar00 Thes~l ~·rlll result in consid= 
erable savings of water over erad:!.t:ional installations but the:!:'e 
~vill still be significant seepage losses. Moreover continuous 9 

high=level maintenance is required. Ban~3 are subject to degradation 
by animals and can readily be cut to make unlaHful diversions. 
Without organized constant maintenance good e;;.l.rthen Hatercourses 
,,'ill deteriorate rapidly so that they Hill be lit tIe better. than 
present ones. 

The proqlems of rapid deterioration and exposure to ha2:ard inherent 
in small earthen ditches can be overcome by installing permanent 
linings of concrete or tile. Hhile expensive in teru.s of capital 
investment. the benefits of lining heavily us(~d secti,on:;;, including 
Hater saved from seepa.ge loss~§~ reduction in time needed to move 
the strerun from one field to the n@'}l:l:, lOH~!r cost and more effective 
maintenance, and increased reliability of m.'pply ~ ~rtl1 usually 
exceed the costs. On netf systeID.g 9 ~'lhere rarTIw:rs have not had 
previou".l irrigation e:?rperience. '"..ne tran;;~ ':i~11 times to :Ln:igation 
oper:~tions could be shoY"i.:ened sub8tant:!.allyo~ 

For qualifying HIP IS. extent of Ha6erCOUrs~! to be U:ned ~rill be 
deteTIllined by econolll.:f.c analysis based on the 'value of the uater 
savecl from seepage. I~ vie'\·, of th~ additioual benefits in 
rlJduction of operational aii.': :l'!..:!.:!.::;,l.:l"ilnallCe cost r operational 

1/ See "Lining of Small Irrigation Channels" ~ 'rechnical Set'i~w 
DC (H.H~A) 3/79 No.4. "VJa1.:er Hana-gemeni: Divtsion, Hinistry of 
Agricul tur~ and Irriga ti,on (Depa:rtment of Agriculture and 
Cooperation) Government of India for full discussion of 
seepage loss rates for various soil types of alternative lining 
technology. 



efficiency, etc., watercourses will be lined even ~'Jhen the economic 
benefits based on seepage losses alone are lesser by 20 percent than 
the costs of alternative sources of irrigation Hater. In any event, 
all ~13.tercourses 't.nll be lined from the outlet to tlH~ second bifur= 
cation. Studies of losses under various ~]atercourse conditions 
carried out by GOR will be used in such evaluations. 

Examples sho~rl.ng methodological approaches to economic analysis of 
'V7atercourses are contained in Annex 13. Unlike canals Hhere the 
entire lengtll is kept filled during the operation period, many 
sections of 3. ~latercourse may be used relatively infrequently. As 
the stream is rotated among the branches the r{;!ach immediately beloH 
the turnout -vrl.ll be used 100 percent of the till1e~ but each reach 
after the first branch will b,e used only a fraction of the time and 
so on for successive branches. Figure 3 shows intensity of use~~y 
percentage of ~latercourse length in sample chaks. Studies made1-
of watercourse use in Rajasthan shaH that the equivalent length 
(100 percent use) is only 31 percent of the total. 

The result is that most of the total Hatercourse loss can be saved 
by lining only the most frequently used reaches. Figure 4~ from 
studies made by ID/GOR of some typical MIP chaks show for example, 
that about 50 percent of the total loss can be saved by Ij~ing 25 
percent of the most used reaches. 

Water saved by lining c~n be used to increase irrigated area at 
approximately the cost of ney] or modernized systems if the lined 
sections are used much of the time. TI1e c~st of providing the 
water supply to a hectare of laud at the field turnout should be 
compared with the cost of other realistic alteLilatives, Appropriate 
10s8 factors must be applied to each alternative source in order to 
make this comparison. 

Annex B=l ShOT.-lS estimated cos~ pe:r: new irrigated hectare per ki10= 
meter of "latercom:se lined based on a 100=dalY season at 100 percent 
usage. These values must be adjusted ror d:l.fferent seasonal lengths 
and usage frel.{I_,encies. Annex B~3 is another approach. The Hater 
bud~,:et of an ~.xample HIP ,.,rich various lining alternatives and 
assot:iai·~.i hl:igated areas is examined to d€!tet~ine optim.al level 
of lining. Either analysis is suitable, hmvever~ the average cost. 
of providing ne't-] irrigated land in the overall Proj ect is recorn= 
mended as the standard Eor comparison. Studies made by USAID 
indicate that lining one~third of the Hatercourses increases the 
direct rate of return on investment 1.5 to 2.5 percent3ge points. 

Kapoor. A. S., V. K. Sharma and S. K. }1aglialli. 
DetaY'm:lne the OptiIDWl Length to be Lined in a 
e.A.D. Rajasthan Canal Project. Office of the 
R.C.P. Bikaner, July 1976. 

"A Study to 
't-Jatercourse" . 
Chief Engine""r~ 



APAC raised the question of suitability of less expensive lining 
materials. Alternative lining materi:lls other than concrete have 
been used but these are subject to puncture by animal hooves and 
roots. Besides impermeability, structural strength is important 
in order to hold the section in place. India has had many decades 
of experience with canal and ditch lining materials. Many designs 
have been tried and vast quantities h"lve been installed under 
different cost and enVirOnTIlental conditions. Choice of liniLg , 
materials of adequate structural strength and impermeabilil::y ~vill be 
left up to the GOR Irrigation Department, hcwever, the Department 
shall initiate studies designed to reduce the cost of lining without 
reducing effect~ven~~s. 

10. Groundvlater 

Groundwater exists on most, possibly all candidate HIPs. Of three 
new sub-project studies, 10 percent of the proposed culturable 
<.:ommand areas (CCA) is already irrigated by wells. Since the average 
area to be irrigated by flow irrigation in these MIPs is 65 perc~nt, 
well irrigation is very significant. Further utilization of g~ou~d
water is considered in MIP feasibility studies, however, potential 
is estimated to be 50 to 75 percent developed in Rajasthan. Utility 
of well water will be increased as MIPs are completed. In contrast· 
to flow irrigation, well water is av~ilable on demand and conveyance 
losses to fields are minimal because the wells are nearby. It can 
be used for perennial crops, which have to be carried through the hot 
dry season, and to mitigate drought impact in years of monsoon 
failure. 

Because of aquifer characteristics in the project area, large diam
eter open dug wells irrigating from one to several hectares commonly 
are used. Generally large tubeVJells are not possibl~. Conjunctive 
ground~"a ter use in MIPs is encoura~ed by GOr and GOR and i ts advan~ 
tages are apparent to many farmers. I t "Jill be encouraged by 
increased availability of electrification, development of markets 
for higher value crops and relatively higher surface "\-Tater charges 
compared to pumping costs. 

11. Waterlogging and Drainag~ 

Waterlogging and associated salinity and sodicity has caused serious 
problems on many MIPs and waterlogged areas continue to expand on 
most of these. Improved water management, canal and watercourse 
lining, and conjunctive use of groundwater should greatly reduce 
waterlogging. However, complete elbnination of operational and 
seepage losses is not possible. These and raj,nfall add to the load 
placed on the natural internal drainage capacity of agricultural 
soils. Thus effective surface drainage is important. 

Waterlogging impacts both rabi and kharif crops, but regardless of 



waterlogging; good drainage, vlhich costs ('uound 400 Rs. per hectare, 
can greatly encourage lcl1arif cropping by e11~rlnat:ing st~nding water 
during the monsoon. 

An adequate surface drainage system vnll be provided on approved 
MIPs such that irrigation vffiste water and rainfall does not 
accumulate in low or blocked areas. 

12. .§Ell Surv,!Ys 

Soil S1J,rv~ys ~re made by the GeR Agb'!;;ultural Department vlhich has 
ext;;elleut tl:!chnical capabilit.y but limited workforce. Detailed 
surveys have been published or completed on eight existing or 
potential HIP areas. They pt'ovide infonnat:lon on production capa= 
bi1ity, v7aterlogging hazB:,t'd, erosicJU 9 and nC2ed and potl'im.tial of 
land forming and they could ~mhance drainagl~ design and identify 
areas where special measures, e.g. lining, could reduc~ waterlog~~TIg 
hazard. GOR/ID has a great deal of ~pirical infollnation au produc= 
tivity and performance of 501.18 in HIPs whi(:!h is transferrable so 
that requiring detailed soil surveys on all MIPs under this loan 
is not justified; however, reconnaissance s1.u,'Veys Hill be made for 
all proj ects and sem:i.~detailed surveys Hill be provided in those 
areas nov] vlaterlogged or thr(i~atenedo 
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Fig. 1 SIZE VS a RElIABILITY OF RESERVOIRS 
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TABLE 1 ESTIMATED RUNOFF AND RESERVOIR STORAGE AT 
HINDLOT KIP SITE IN MILLIONS OF C]]}I£.FEET D'1CFl. 

Estilliated 
Year Tota:t, Yield Live .Stor~ % of Ca:paci!:y 

1954 454.27 374.27 52.0 
1955 855.96 720.00 100,0 
1956 1190.09 720.00 100.0 
1957 855.96 720.00 100.0 
1958 1190.09 720.00 100.0 
1959 1072.28 720.00 100.0 
1960 792.12 720.00 100.0 
1961 1190.09 no.oo 100.0 
1962 792.12 720.00 100.0 
1963 454.27 430.27 59.8 
1964 418.66 394.66 54.8 
1965 179.38 155.38 21. 6 
1966 229.96 205.96 28.6 
1967 963.42 720.00 100.0 
1968 229.96 205.96 28.6 
1969 662.27 638.27 87.3 
1970 753.85 720.00 100.0 
1971 1014.37 720. 00 100.0 
1972 . 113. L~5 89.65 13.7 
1973 1793.79 720, 00 10C.0 
1974 575.00 55L08 76.5 
1975 91C.20 "120.00 100,0 
1976 454.27 430.27 ~9.8 



TABLE 2 

P-roject 
Morel 
Jaisamand 
Gosunda. 
Gudha. 
Chappi 
Bhimsagar 
Hindlot 
Sabi 
Namani 
Orai 

RAEI AND ~RIF WATER ALLOCATIONS 
. - IN s:rffi?j = s.~U OF }1IPS = 

CCA 
21,600 
22,600 
13,669 
10,860 

9,336 
9,990 

==~A~c.:,;;:~t::.:::lle1_ ~, 
Kharif Rabi 
1~96411 15,065 

557- 5,205 

Kharif 
=-=-=="= 
5,OL}Z 
2, OL~5" ' 
1~ 7L~OY 
1, t~66 1 
1, 394.;i 
29 297 

Rabi 
13,722 

9,35t?21 
6,291= 
9,23131 
5,65~ 
5,594 

~=--========================~==~==== ==-==-== 
:1 Zaid season. The crop is ffiOOUg. 

% sl!J2p1:z, 
non=rabi 

crCJ2L ",r 3.8 = 

12.2 1 
8.71 

23.2 
8.7 

4,71/ 
8. t~ .5 1 
7.8 4/ 
3,3 Ld 

2/ 1,071 hectares of maize are post~kharif ir~igation. Remainder 
are long season crops; cotton. ::nlgarCal:le and are also included 
in rabi. Total irrigation 7,362 ha. 

3/ Includes 319 hectares long'seasou cr6ps, 6730 ha total: -
4/ Estimaced by Appraisal Team of existing projects 
5/ .~From projec.t reports reviewed by appraisal team. 



TABLE 3 SELECTED SEEPAGE LOSS MEASUREMENTS 

Loss Rate 
CFS/M1?F 

1979 Morel Project Chandrilla Minor 23.7 = 6.7 

Recent preliminary IDeasur~~lts in Mahara~~~ 

Project/Canal 
Girna/Jambda LEC 
Mula/RBC 
Mula/RES 
Nira/RBS 
Purna/Basmath Br 
Mula Sanai Dr. 

Loss Rat.e 
CFS/MSF 

11 
25 
24 

6 
15 

9 
19 

SoillY~ 
Black 
Red Gravelly~ rock cut 
Black 
Unknovffi (Black?) 1/ 
Black 
Rocky 
Red grav~lly 

1./ Canal built in 1930. vIell silted and settled 

Measurements on N<!gajunasagar Project 

Left Main 
Left Main 
Mulkal Kalva Minor 
Right Main Canal 
Daida Major 
Gohimukka Minor 

C11ambal R}fC 

Chambal RMC 
Chambal LMC 
ChamJJal LMC 

30 
23 
32 
21 
19 
19 

6 
34 
13 
48 

Est.imates for unlined canals 

Red gravelly, rock cut 
Red gravelly 
Red gravelly 
Black 
Heavy Black 
Heavy Black 

Clayey, filling 
Sandy, filling 
Sandy, partial 
Sandy, partial 

cutting 
cutting 

Impervious Clay loam 

Etcheverry 
and HarciiIlR 

3~4 

PvID 
Gujarat 
~4.0 

Medium Clay loam 
Ordinary silty clay loam 
Gravelly or sandy clay loam 
Sandy loam 
Loose sandi soil 
Gravelly sandy soil 
Porous gravelly soils 
Yery gravelly soils 

4=6 
6=9 
9~12 

12~17 

17~20 

23=29 
20=35 
35=70 

6.5 
9.S 

17-.0 

35.0 

and fill!"g 



TABLE 4 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

AU1:rIORIZED AND AC'tlJALLY ~~SUru;D J)ISCRAR~ES 
THROUGH OUTLETS IN eFS 
-=-=------== -= 

Khetei;;~ali Distributa;:y Daswali Distr~bu;"~Il> 
Auth. Act. % Au.tho Act. % 
Disch. Disch. D:Lff Disch. D!S~l. Diff 

= = ~ 

0082 1.29 (+)57 1.20 1.68 (+)49 
1.56 2.09 (+)34 0.96 1.60 (+)67 
2.82 4.08 (+)45 1.20 1. 71 (+)43 
0.29 1.38 (+)376 0.74 1.50 (+)102 
3.28 3.83 (+)17 1.3l+ 1.62 (+)21 
2.66 2.32 (~» 11 1.28 1.54 (+)20 
2.46 2.26 (~. ) 8 0.81 1.34 (4')65 
2.12 2.48 (+) 17 1.35 1.31 (=) 3 
2.37 3.02 (+)27 L94 2.33 (+)20 
2048 2.41 (G, ) 3 L 72 1.36 (=)21 
1.75 2.26 (+)29 LL~9 2.19 (+)"}7 
2.1; 2.69 (+)24 1.85 2.06 (+)Ll 
3.23 3.75 (c.) 16 2.24 1. 93 (=)lL,\ 
l.50 1. 81 (+)21 1. 70 1.54 (=)9 
1.54 2.74 (+) 13 1.95 1.06 (=)45 
2.39 2.09 (a.) 12 . .5 LOa L19 (+)19 
2.71 2.33 (.~) 14 1.45 0.76 (=) L}8 

1. 67 1.11 (=) L~l 
1.30 1.37 (~) 9 
1.39 1.26 (=)21 

1. 09 
3.36 4.51 (+)34 
1. 96 0,38 (=)55 
1.44 1.03 (=)28 
1. 83 2.61 ~+)18 
1.08 1.09 
1,57 1.03 (=)34 
1.59 0.88 (=)45 
1.47 1,06 (=)28 
1.55 0.80 (=)48 

~ 2.16 1.26 (=)42 
"-



ANNEX A - WATER BALAl~CE CALCULATIONS 

Water losses in irrigation systems can be classified as (a) oper
ational losses, (b) reservoir evaporation and seepage, (c) seepage 
from canals and watercourses and Cd) losses on farmers fields. 
Operational losses include releases resulting in water deliveries 
either at times when farmers do not require Hater or in amounts 
greater than needed, in filling and emptying channels, and from 
poor farm irrigation practices. They are inherent in canal systems 
and cannot be eliminated fully, but they can be reduced by improving 
canals and water courses. After deducting reservoir losses, oper
ational losses may be calculated as a percentage of the net reservoir 
water supply even though they may occur throughout the distribution 
system. Information on operat:i.onal losses are variable from 
different sources. World Bank for Maharashtra II gave the following 
values: 

Unlined Systems, LfO ha outlets 25% 
Main Canals & Branches lined, 

40 ha outlets 24% 
Lined down to 40 ha outlets 22% 
Lined down to 8 ha au tlets 20% 

For Gujarat, these were .estimated at: 20% for completely unlined 
systems and 15% for systems fully lined to 8 has. 

For unlined canals and watercourses, :osses shoulc be calculatec 
by applying measured or estimated seepage rates t;) the wetted perim
eter; for lined canals and watercourses, the rate can be taken as 
2 CFS/~SF. Field requirements should be calculated by deducting 
residual soil moisture and/or effectiv~ rainfall from evapotrans
piration requirements and allovling for field losses, which can be 
taken as 20%. 

The example which follows assumes a 10,000 hec tare CCA proj ec t vlith 
live storage capacity of 2,000 MCF averaging 1,750 MCF annually. 
Operational losses are taken as 20 percent for a fully unlinad 
system, 16 percent for a system lined to 40 has, and lS/~ for a 
system with modernized watercourses, one-third of them lined. Esti
mate~ Vletted perimeter for canals and 5istributaries is taken at 
90 M fha, and for water courses 97. 5 ~1 /ha. Operating time is taken 
at 100 days. The full canal \v(~tted perimeter is c::ssurned subject to 
70 percent coverage under actual operations. Watercourse losses 
are calculated on the basis of 31 percent equivalent use time 
assuming that lining one-third of them Hill save 64 percent of the 
total watercourse losses. Losses in unlined channels are taken at 
10 CFS/MSF; lined channels at 2 CFS/MSF. 

Crop requirements (evapotransp:Lration less rainfall) are calculated 
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as 10 acre inches p~r acre and f:Leld ~ffic:lency as 80 percent thus 
requiring (10) (43560)/(12 (.130) ." 45375 CF/A d.elivery at the field. 
Three cases are examined: I» no lining: ;!;I~ canals and roifl.oJ::' lined 
to 40 ha; III canals and minor lined to 40 ha and Clne~third of 
water c.ourses lined. This is meant as an example although values 
used are reasonable. Appropriate values based on field measurements 
or the. best available infonuall:ion from. similar MIPs should be used 
in actual analyses. 

I 
1. Average Reservoir 

Live Storage 1~750 HC~' 
~. KP-servoir Evaporation ~12L " 
3. Available at Canal Head 1,625 IV 

4. Operational Losses 325 
5. Canal and distribution 

system seepage losses 585 " 
6. Watercourse seepage 

losses 281 II 

7. Wat~r available at 7ield 434 n 

8. System Efficiency ~ 24.8 
9. Conveyance Efficie~cy £1 26.7 

10. Overall Irrigation 
- I 

Efficiency ~I 19.8 
11. Water requirement. per 

acre .0/+537 
12. Irriga'.;ed .4.rea. 
13. Irrigated Area, 

al (Line 7) (Line 1) 
hi (Line 7) (Line 2) 
ci (Line 8) (0.8) 

acres 9,565 
hac tares 3~872 

II III 
oe-::~~=--= .. 

1~ 750 t1CF 1~750 MCT! 
125 " 125 " 

.:=~~ 

1,625 Ii 1~625 " 
2.60 244 

117 Ii 117 It 

281 " 101 II 

967 Ii 19 163 " 
55.3 66.4 
59.5 71.6 

44.2 53,1 

.0453') .04537 
21.311 25 ~ 634 
8.628 10,378 



ANNEX B = VALUE OF WATER SAVED BY Ln,ING 

1. Y!b-te of Hater Saved by 'iva\tercoux'~e L1nf1~. 

The amount of "t'roter saved ~ aSfnlllling there aI'I; no leaks through banks 
or Wft.&-f$ and that the. ~1e.tted area is not enlarged by animals or by 
!6(fp~~lf into lovT places, depends on the vretted perimel:tlr of the 
standard cross section~ ,he seepage I."ate pel? uni t of vTe. t ted per:'met'er 
(WP) and the. time that the vlate:rcour s e reach is in s er vice each year. 
The follo~-1ing computations are based on 100 days of service. Results 
may be adjuste.d proportionately for longer ot' shorter periods. 

1 .. 038 for Earthen vlatercourse 

Asstlme cI'oss=sec tional ~.;e.tted periIJleteT in earth is 103 2eeers. 
Wetted area per kIn "" 1,300 square meters'" (1300) (3.28) "" 13,984 

say 14~000 sq fe/kID 

Loss for one CYS!MSF (cuse~ per mill i on sq. ftL 
(1.4 x 104) <lO~6) "" loll X 10-2 CFS/km 

~2 
Loss for 100 days: (1. 4 x 10 ) (100) ~- 1. 4 CFS days "" 

(1.4) (86,'+00) "" 120,960 CF/1crn 

Loss for Lined Watercourse 

Assume cros s section HP "" 1 m; s eepage loss is 2 CFS/MSF 

Loss for 100 days: 2 (120,900)/1.3 :;:! 186,092 C~~ /km 

TABLE 1 Savings f or Various Seepage Rates 

Loss Rate Loss unlined Less Savings 
Unlined CF/kitl. Loss Lined c f /km. 
2 CFS/MSF 241,920 186,092 55 ,828 
3 362,880 " 176~788 
4 483,84C " 297, 7 [,~8 
6 725,760 " 539 »662 
8 967,680 " 781 . 588 
10 1,209»600 II 1,023$508 
12 1~4S1,520 

(I 
1,265,t~28 



Estimated Value 

Assume that 16" or 1. 33 acre feet per acre :ls to be delivered at the 
field. Table 2 shOv1s cost of additional irrigation potential cres.t.ed 
based on 100 days operation of reach of Hatel~course. To find cost: for 
other periods multiply by D/IOO Hhere D is the actual operating time 
in days. 

Table 2 

Seepage 
Rate 
CFS/MSF 

2 
3 
4 
6 
8 

10 
12 

Exam:e le 

Value or ~-Jat:er Saved as COH t of New 
Irrigation Potential by Lining 1 kID of Watercourse 

Add'l Area Cost of Add'! Area Rs/ha 
Savings Irrig. Pot.. -Lining Cost Rs/SM 
CF/km ha 25 RfL 30 Rs 35 Rs 

55,828 0.39 64,102 76,923 
176,788 1. 24 20,161 24,193 
297,748 2.08 12,019 V~ , 423 16,827 
539,662 3.77 6,631 7,957 9,284 
781,588 5.46 t~ ,579 5,495 6,410 

1,J23,508 7.15 3,496 4,195 1.},895 
1,265,428 8.84 2 j 828 3,394 3,959 

A medium irrigation project has ful ly lined canals, minors and 
distributaries . Modernized 'VTatercourses in earth are provided to 
8 hectares. Project cost is 12,000 Rsiha. Watercourses are operated 
90 days, estimated seepage loss is 8 CPS/MCl!' . Cost of HaterCOUl'se 
lining is 30 Rs/SM. For 90 day use cost ( from Table 2) is 5495/0.9 '" 
6106 Rs/km. Loan criteria provide that Hatercourses shall be lined 
if beuefits equal-30 percent of alternative sources. Eighty pe rcent 
of 6106 15 4884 Rs/ha. Dividing 488 LJ./12000 ::.: 0.407. All ~vae e:r~' 
courses used 40.7 percent or more of the tilIle shou:cl be lined. From 
Figure 3, t his would be about 26 percemt of the total Hatercourse 
length . 

2. Value of Wat er Saved by tining Hinors and Distr:i.butaries 

Assump!:.ions 

]n.Uned: Q '" 10 CFS, A "" 5 SF, WP "" 7 ft. Tim(~ of operation ~ 100 
days 

Lined: A 2.5 SF WP = 5' 3eepage loss ~ 2 CFS/MSF 

Water De livery at field: 16 inches or 143, 500 CF/ha 

Cost of Lining: Rs 3/SF 
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Unlined Case for Seepage Loss ~ 1 CFS/MS~ 

(100) (1) (1000) (7) .. 0.7 CF5/1000 Ft. 

Lined Case 

(100) (2) (5) (1000) = 1 CFs/IOOO Ft. 

Cost g 3(5) (1000) g Rs 15,000/1000 Ft. 

Table 1 Cost of vJater Saved 

Seepage Loss Loss 
Rate Unlined Lined S~vj.ngs Cost: 
(CFS/MSF) (CFS~Days) (CFS=Days) (CFS-·Days) Rs/MCF~ ",-s/ha 

2 1.4 LO 0.4 4."4,000 52,2<50 
4 2.8 1.0 1.8 96,4.50 13,836 
6 4.2 1.0 3.2 54,253 7,782 
8 5.6 1.0 4.6 37,740 5, L+14 

10 7~0 1.0 6.0 28,935 4,150 
12 8.4 1.0 7, L} 23,460 3,365 

Since the average cost of additional irrigation potential it', this 
Project is Rs. 11,000 ~ Rs. 12,OOO/ha, and the above assUlllptions are 
conservative lining of all minot's and distributarties is economical. 

3. Economics of Vlatercourse Lining ~ Morel Modernization Pr0.tect' 

ESTJJ1ATED COSTS 

Item 

L Rais ing dam 
2. Lining canals 
3. Other canal modernization 
4. Drainage 
5. Construction of roads 
6. Compensation of lands 
7. Provision of special r & p 
8. Extension of Irrigation. to 

7000 a 
Sub Total 

9. Lil.'.ing all VlaterCOUY."seSI 

Estimated Cost 
- ==-

(Rs. Millions) 
16.200 
25.090 
1. 200 
LOOO 

.075 

.500 

.600 
5.250 

49.835 1/ 
43.000 
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Raising the dam vnll increase reservoir storage from an average of 
1,930 to 2,746 or add 816 l~{CF. Evaporation losses are estimated 
at 270 MCF for the l1eH average reservoir level, 237 MCF for the 
existing, thus reduc:Lng the average add:i.t:ional ~la ter at the reser= 
voir to 759 Me]'. Lining \·d.ll reduce canal losses from 862 to 112 
Me]', assuming full canals ~ll the time. About 70 percent of the 
\-Jetted perimeter is covered under operational conditions so the 
estima tes may be reduced t(l 603 and 78 Me:!!'. 

In this example, \·later.:ourSle loss estimatl;:s are based on the 
assumption that 33% of the length is ~Jet at one time. They are 
reduced by lining the entiy~e length from 333 Mel! to 27 

For comparison of alternat:l.ves, unit cost at the field must be 
used. Evaporation, operational 3,nd seepage losses must be deducted 
for each alternative. Studies 1/ show that lining the most used 
25 percent of the watercourse savings about 55 percent at the 
seepage; 50 percent saves 81 percent and 75 percent saves 94 per~ 
cent. Each alternative is consider@d inc:cementally, Op~ratiofial 

losses are taken at 20 percent for unlined canals, at 16 pe:ccent 
vlith. lined c.?nals and 15 percent ~,rl,th canals and 25 percent or more 
watercourses lined. 

Table 1 compares the \Vater delivered to the field under each alter
native. Present losses (Line 1) are estim.ated using the same convey~ 
ance efficiency as Alternative 2, 

Separating the proposed net" cost for darns and canals (49,8 million) 
rupees) betvJeen additional Hater saved and modernizing and e~ctending 
the canals is difficult because the additional Hater cannot be deliv'~ 
ered unless present canal capacities are increased. If lining VIere 
not done, canal size would have to be increased at an additional cost, 
For the present analysis, all of the neVI C:05t5 except lining are attri., 
buted arbitrarily to the cost of storage. Table 2 (coluTIIT15 3 and L~) 
shoHS cost of a.n additional MCF of vl.ater at: the field under the various 
alterna.tives; Col1.ffilnS 5 arId 6 shm·J equivalent per hectare costs 

1/ Draft Report on Morel Project, 1979 
2/ Total of these numbers sho~m in report (p. 75) is reported a$ 

582.5 lacs,::IteasOTI for the discrepancy is not rnoim. Possibly 
an allocation has been 8\dded for escalat:Lon. For this analysis 
the unescalated unit CO~lts will be used. 

1/ Kapoor, A. S., V. K. Sharma and S. K. Magliani. A Study to 
Determine the OptimllTIl Umgth to be L,i,ned in a Hatercourse. CAD 
Rajasthan Canal Project. OJ:fice of t11li~ Chief Engineer, Com:m.and 
Area Development, F .. C. P .• Bikaner. July. 1976. See also Figure 
4, this.Appendix. 
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assuming 11) inches is to be applied to the field. 

1-1'atercou"'.ses are to be line.d if benefits equal 80 percent of the cost 
of alternati.ve sources. By :lnterpolation, from Tahle 2, this criteria 
is satisfied when 27 percent of the watercourses are lined; however 
lining up to abou~ one=third of the watercourses has lit~le. effect on 
\·7ater costs at the field. Water costing 55, 000 Rs/MCF translates to 
a cost of 7,870 Rs/ha for new irrigation. 
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'JI.'ABLlF. 1 

. Alfl: erna. (c:l1. ve 

10 Present System 
2. Add StoJr8)g;e 
3. Add Canal Lining 
4. Add 25% we Lining 
.5. Add 35~~ we Lining 
6. Add 50% WC Lining 

87 AiteJr evapOr8J tion 

TABU~ 2 

Ad~ Storage p etc. 
Line Ca.na}ls 
Line 25% 1\.J1.C.l6i. 

Line 35% w.c.s. 
lL:lLll1\e 50% W.C.s. 

0. < ~ 
~ -

WATER DELIVERED TO FIELD UNDER VARIOUS ALTERNATIVES IN MCF 
MORlKL ]PROJECT 

Add!l 
0perBl- WBlter- Convey- Incl"e- Water 

Water a.t a / (tiolilip.l tanal cOll.JJrse To anee mente to 
Reservoir lLoEwes Losl:Seti Losses Field Efficiency Addled Field 

1~ 10 727 42.4 
2 p 416 495 603 333 1045 4204 318 31B 
2 p 416 396 18 333 1669 61.0 624 942 
2~1016 311 18 155 urn 15.6 203 1145 
2 p 416 311 78 119 1908 16.9 36 IHH 
2 p 416 371 18 86 19!41 I~L4 :n 1214 

l~IT COSTS OF WATER AT ~E FIELD 
_. - ~ ... 

N]ellop Water 
Cos t {lacs ~ Unit Costs IRs/MeF Egll.JJiwalent Cost Ee!" Hectare~ Rs. 

0) (2) en (4 ) (5) (6) 0) 
Inclre-· Incre- Incre- 80% of 
mental TOicadl. mental Tot@l mental Incremental Total 

248] 2£081 IB,990 18,990 U.~303 N.A. H. ~303 
250 498 40,070 52,870 5~734 1M.A. t p 5i66 
lOS 606 53,220 520400 7/,616 6 p 093 -; • .e,98 

43 649 l19~110 54,950 11,053 13,642 1,863 
64 113 193,940 58,130 27,153 22,202 8~404 

~/ Assll.JJming delivery of l60 0 at the field!. 

a/ 
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LIMITED SCOPE GRANT PROJECT AGRELMENT 

llelwcen tht.: United SUHCS of ;\ilicriC<l, acting {hn)ugh 

the Ag<"nt'r for hltr:nnti{)nill1)e\"t'lopm("n~ {AU)) 

AND 

.~--.~.--.~.--.... - .. ~ ._ .... - -_..-... ..... _. __ ....... _--------- -.--< ... -.---....... -.. ~ .. - .. -. 
(G !'ill1 tce) 

The: ,t!J/lve·naoH'd pm'tics hereby rnlltuaUy ~g1CC t(i carry out t.he Project described in this Agr<:i.'rfltflR in. accord
idle-.: wilh ()) the t<frM of this Agrt'e:m~nt. induding nny ;grdleX(~5 011 ta.ched hereto, ~md (2) any g.:ni;ml a.grie(::-
I Il(' tt! b ... '1 lVe'en the t"\\/O R0\'crn;nel1t~ regarding economic of tcchrliCa'! cooper-atif):! . 

. -. .. - ---... ------.--------.-----.. --».-.----- -- - .------.- r- ----. ---. --_ .. - -~~~~=-~-
'. ;\lllOUllt of AID Grant J4. Cr:.mt>.:eContribl.,tlO)"r tu t!;<: Pr[)j('c~ I rl, Project As~istaf\(,(: Completion Dace 

s .. 59.Q.L,OOCL.-1L :$ __ . ___ Y_____________ , JUM~ 30 9 1985 
____ .. ______ ~._ ___ .. __ .___ _ ___ ._._ • _____ .. _ .. .....l. _____ . _~ _____ ~-~~~ 

,. 'I ,Ii, Agrcl"ment consists of thi!> lille p,tgl~ PY-oject Agy~em@,'nt /i,rmex A Project Descdpti{}fl 
~nd Project Agre~m~mt PROAG Standoxd Pn)v1sions Annex 0 

:'.lj d,,~ (;Lllttec 
-l "p,'1l NiIlnc 

I , Yogesh Chand\"'a 

___ • ___________ ~_ .", __ . _ .• _._ J~-=--.~_---">'''''''''''r-·-

I g. FOj r:ic>\gcIH.y for Intcn"ltion;il Dc,dopmetH 

I T) iJcd :-.t:lll PriSc1 n a fl;, Bougl'lt:Clfi 
_. - -.~ .. -----.-.----------.--~-.~-.~--- ---- -- .--.-~--- .---.-- .. _·-t· .. -----.--.... - .... ----.- --.---

;...;. ~ ~.; i 1 ~ t \ I: e j SiglLt tu rc 

l' The tDtal cost of the ,oraject is estimated at $Se million .:J 
to D@ fund1ltl joint1y by l\ID and tfle Grantee. See PI''Oject 
Loan Agi"eement No. 386~ T =228 eX''lcuted betwt!t!f1 f\ID (jnti the 
Grante{;; showing the deta.ils of the fV:ld1ng ai"Y'aflgem~f'd;5, 

(CONFOR~1EC COPY) 
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T. 1 '-j (I \' ( 1 • 'j:~lc '---.-.--.- .- .--'- -'- ---.---.--I~:,· /\.11 )i}~:J~·( l ~\'U-l-:;1-hc;- --. _.-- -.. ~.---.~----.--.----

l\IUA.S1W-\J"\l Iv1EDI U;-'l IRRIG,A.TION PROJECT I 386-0467 
.'_ .J.. .'._ ............ _. __ .... _._ .... _ .. __ .. _ ... _ ...... _ ... _._ •• __ .. ______ ._ ... __ __ 

3, This Project consists of a g,,~ant for training and special studies as described belcM< 
This Project is complementary to rHO Loan No.386-T~228 which provides funds to assist 
in th~'financing of the construction of ilew? on-,going~ and modernizaHon of existing 
medium irrigation projects in the State of Rajasthan. 

(1) Short term training \lJill be provided for engineers responsible for design~ 
appraisal. construction, evaluation and/or operations and for GOR/GOr officers 
responsib1e foy' economic ana'lysis! to revie\1/ and study practices and partici·
pate in special courses in the United States. In-service training will be 
provided for project design officers. Developr:"H:,~nt of training modu'les and 
special courses and training activities in water management fo~ use by GOR 
Irrigation and Agricultural Departments will be supported, 

(2) Studies will include: (a) base-line socio-economic survey5~ (b) water ~3n~SE
(,'E.'nt studies) (c) organization stud'les ard (d) evaluation. The con-~ent and 
t1~Jing of studies will be mutually agreed upon between GOl/GOR and USAID. The 
Grant ~4/il1 provide technical ass1:~.tance. end special equipment, if necessar-·y; 
for these studies. 

(~) The Grant may provide for 6ddit i cnal training and studies as ~utua'ly agreed to 
by the Parties herein . 

.. 
. ', :1 I'· (I \ I iz'! 1 \ 
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]'1t0JgCT AGREhl"tENT 

PROAG STANDARD PROVISIONS ANNEX 

A. Rcf~rcncc to Gthis Agreement' means the origiml1 Project Agrt:cf'O(:nt as lI'lo(\ined by :lny rc\-isitms 
which howe entcred into effect. Reference to 'c.:uopcrating wtmtry' O1(_:a"" Ihe cOHlllr), or territury or 
the Gl'anLc('. 

B. (l) All) will m~ke av~i1ablc the amount spedfied in Block :1 or this Agreement. as nc~~c:;fiMy for 
th~ ~'mjcct, as may be further described in Anno.: A. 

(2) The Grantee wm make avnilabk· the amount specified in Hlock 4 of this A~fC{~mcnt, as nec!.':,;' 
sary for'the l)rojcct, as nmy further be de:;crihed in Annex A. Tilt· Grimt('e \,-ill also make, or arran~e 
to have made, addttionn! contrihutionlj of property, servic.es, facilities and funds required for carrying 
out till.' l'wjce! :at; l%pecified. in Annex. A. 

C. 'AID l.md the Gnmtce mtty obtain the assistance of other public and private agcncic!> in canying 
out their respective obligations \uHler this Agreement. Th<: two parties mily agree to accept COllI dbH' 
lions of I}Wpcrty, IH!1vice$, fR('i!itic<> .. tnd funds for pHrpo:>t's of this AI~H'(,l\ll'IH from titlh'r public :Ind 
private a~cncics; and may agree upon the p;~rticir<ltion of any sHch thinl party in rarryin~ .out ;tctivi· 
tics under ihis Agreement. 

D. Except as otherwise specified hertin or SUbSC(tHclitiy agf(~cd by the partit:s, all cont ributiolls of 
lhe partks pursUimt to this Agreement shaH he made on or bdc)rc the l'rojt~ct AssiltLulCC CUl'nplctiull 
Dale, or amellded datt;, A contcibHllon of goods or servic<!s shall he cl)11;{idcrcd to howe bl!Cn mark 
when thl' sl'I' ... kes have bee-I) performed alld the goods furnished ;'l~ ('OIltclllplateil in tbi~ Agreemcnt. 
Dis!nm;C/llCilt of funds may t;:,.kc- pL.lcr aCter finai.cont(ibuiions have b('~n made. but AID shaH But be 
required tll disburse funds hereunder after the expiration of nine months following tilt: tstill111ted I'ro· 
ject i\s~i3t~1I~ce Completion Dale (Block 5 of this Agreement) or any amended Project Assist.mel.: Com· 
ple-tilln DiLte specified. 

Eo. Tnlo procurement of commodttics and services to be financed in whole or in p;WI by AID may 
(where w required by AlD procedures) be undertaken only p\If!\u<tnt to Project IlIlpkmcntOition Or
ders (prOs) i$~ued by AU). 

F. Unless utherwise specified in the applicahlt" PIO or Project Illlph ntentali(JIl lA:ttcr (PH,), 1h(' p(O. 
curcmcnl of (;ummoditics imported specifically for the Project (11)(\ financed wilh the AlI) contrihu
tion rdl'r-;ed to in mock :1 of this Agramcnt shaH be suujcci to the provislons of AID Rtogltl,\tion 1. 

G. Unlc&$ othcl''Vvlsc agreed by the parties or otherwise specified ill ih{' applic.ddL' i'rO. title tu till 
properly procun:d through financing hy .AID pursuitnt to Block 3 of this AgrCCtnl'l1l sh;\li bt: ill lhl! 
Grant!.·c, or such public Of private agency 11!> it may authorize. 

II. (1) Any property furnished to ~ithcr part)' through fin:.ndng hy the other pnrty pl.irsuant to this 
AgfC.'cmclit !thull, unless Qthcm'ise agrt'cd by thE! party • ...,hich fill:mccd the pWCllfcmcnt, he \lS~ri ef· 
fectively for the purposes of the Projct:t in aC(I.miancc with this Agreement. «In(i ~\lpnn compktion of 
the Project, witi he used so <.1$ to (urther the ooj('cth'cs sought in carryin~ out the Project. Either l)(ttty 
shall Off'''f to return to the other, or to reimburse! the other fOf. nny pr0l'(~dy whidt"'it ohl.nir.s through 
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finandns by the other pnrty llunual\t to this Ajitrcemcnt which is not uscd in nccordilncc with the- pte-
ceding sentence. -

(2) An}' funds provided to cithC'r party pursuallt ti., this ;\~I"('l'llll'IIt whith arc nol used in .((x/lrd· 
ance with this -Agreement. ~hall be rcfundcoto the pany providinJ!. tht' fun.ds. 

(9) Anr interest or other earnings on funds f)f()\irkd hy AIO 1n ~be Gt;tmct' under thill AWet:
ment will be returned to All.> hy the Granttc. 

1. (1) If AID and any public or private t'U'gllIlil;tll(l11 furnishil'l6 commodities thrungh :\10 finallcing 
for operations hereunder in the cooperating country. is, under the l:t\\'~, n'!jubtir'>n5 or administrative 
proccdurl.'s of the cooperating country, Iiahle for ctWOllH, dlltil's [lnd import taxes rm commodities 
i!ni)l.)l'tcd into Ihe t'ooper<lting country for purposes of "HTyin~ ottt lhi~ A::;n.TllH'nt, the Grunter will 

pay ~\,u;h duties and taxes unless exemption is oihr.:r\',isc provided hy ;\IlY ilppiiciible international 
tlgrecmcnt . 

{2~ If any personnel (other than Cl.tl:t.cm ;mel residents of the c(JUpcratin~4 ('ollntry). whether 

Uni'tcd St.ates Government employees. or employeC') of puhlic or prh_ltc organi/:Hi{)t1s under contract 
\\ith, or indiddllals under contract with AID, the Gnnu!c ur allY agency .1111 hori/cd by the Gr;mke, 
who ,,1'(' [H'eSl'nt in the cooperating coulltry hi pro\idc ~Cf\'il'l'~ which '\lD has agreed to fumi!;h Of fin
ance \OHter Ihis Agreement, nfe uneler the li1w~, n:p;u/alil)n'> or admini<;tr;ltiq> pructdur('~ of the C{)0l't'f
ativ;' country, liable for income and sodal security lil,\{', \\-ith rcspe-:! 1.0 incollll' \,-hjeh the',.. arc ()bli'~'I~ 
~('d to l';lY incoIl'lc or social security taxes to the CO\ ('l"lIIIH nt of the l"lIited St;lk~ IIf ,\fllcrird, for [,ro
pert)' taxes on personal propCl't)' inttnrkd for their ('\nl ll'-(" or for tht' paytnC'nt or any tariff or duty 
upon pCl'sonnl or household goods btottght intI) the n1opcJ';dillg C(JllHtry fill \he personal usc of thl'!ll

~d\'("); ,tite! lIu:mbcts of their fatllilks (not inclllt!;n:! ~\tch jI<.:rsoaal Pt lhJII:ichold go.)ds :-.:; in;), be solJ 
by ;1I~y slIch pcrSOlluct in tht' coopcr''ltillg COiil11:y) nr if ;tllY firnl, llnfnnrlnaHy rt',>id.,'nt ill !h~ couper
ating I-()\lnt!')', is liable for income, n:,t'ipts, Of" O.th;'f u'\cs (In \\ork fin:l11n:d by AIl) Ilncunckr, thi
gl,.l[lke will pay sHch ia:.:cl', tariff, or duty \lnk~, C\.Cill;Hifl:1 i~ nthl't'\\ iSl~ prll\iiln! lJ:' :lny app!icddt: 
intcntationai agreement. 

J. 11" hUHls pruvidctl by AID arc intrpduuxl into the c0oper,tting COllt1tr~' uy .\1 D or iIlly pnhl,c or 
privOlte ;1:.;t'tH'Y for purposes of clInying mit oblig;lti(,ns of _\If) hereunder, t!_ll' (;r,lf1l('C wi\! 11\;J}..;C f;lIch 

arr:mgt.'1I1clH5 as may be necessary so that stich funds shaH be cunycnibk into currency of the COOjJt.'I<iJ.
tiHg coulltry at the highest rate which, at the time lht' {"ol\\t'rsiol1 is matle, is not unlawful in lhe coop' 
crating COHutry. 

K. All) shall cxp('nd fUlld~ and Cilrty on op('l'atj(Jli~ ~Ilil's\tant tn this .\:~rec:mL'llt \l!lly ill ::cc:ordance 
with lht' <lpplicahk :'j\~'1i .md fegnhltiol1Sof tilt., l.'nilnt 'Sta!l'S GO\'{'t"n!Hcnt. 

1.. 'rile two p:\rtics shall have the ri~ht al illlY lirlH' !I' ubsl'l\(' (lpcr,ltillth c.lrril'I\ out under lhis 

:\~1'L:<.'1l1l'11t. EillH~r party durin{; the t<:rm nf the Prl)jcl \ ..ithl for thrce \ ('ars :tfter thl..' I.ompktiot) of 
!M{' llrnject shall rurthcr h,\\'\': the r;~llt (1) 10 (,;\,\Ii1iDl- ;tl1y propt'rly pr(J(lIl cd tliro\1:~h f;nill'.('ill:~ hy 
that p:tl'l)' lIn(h~{' this AgrecmcfH t whCln-cr snr:h pr\lp\;rry is located, jqtd (~} tu ill_"i'l;ct ,'I)d ;\udil 
an)' n:corc!" anll an:otmts with r('sp~ct lo fUIl(ls prO\ iJn\ IJY. or any prnpl.ni('~ ;\11t! CPllTl;tct !;crvic'e<; 
pr~'Hrt'rl thl'tiil~h financing by. that lLut)' under thb _·\~p-"t:m{'nl. wh<:n.:\'t'f ... \Il.h rc~onl) may hI.! !U' 
rated t\lH\ maintained. Each party. in arr;,n::;in~; for Jny C\ispositit)1l of any prripcrty procnrcd 
through fillHadng h}' the otl->I~r party ulld<'f this .\:;rl'l':Ilt:nt, s!:all a"sur<; thdl the ri:~hts !If cx:~min;l
thm, inspection awl audit d(~scrib('d ill the p\'{:('cdin:~ ~\'lil('n'T ;l1'C rcsn\ cd to the !tl:trt)' whid'. did 

the financing. 



~t. An) rind th~ Grn,llt4!f: $hall c'lell rllmi~h the utbt:r \\'itl1 511<'1\ infomhlti<JIl as Il1a~ bl: tlecdc{ll~l 
dC{C'1nim~ the '''.st.ure knd §cope of opc;tatiuns limier lhi> A:4fl'cnH,'lH itml tlJ (!\'alww .. ' the crfective· 
lWftS of such 0t)crittions. 

1\.' '11,1: Iltcacm Agrff.tucnt allaH I.:utcr into font ",hr.'11 si:~n('iL Uth,'!' l"u'ty may tcrtnin~!tc thj~ 
.:\~recmcht by givirlg the other plttt~· thirt:, (SO) days written tlotk" nf itHClltiort tn tt'fmillat'~ iL 
'ft'rminatiuh of dIlt; Agreement shaH tCl1nju;1tc imy ,:~hli:~,ttiom nf Ill<' two IJartic~ t£. rt'Mkc (;outdbl.i' 

~lollsl'urs"(mt to Blocks S :md 4 or lhi!i A&'fecment,t',ccpt for p:tymcl1u whirh they <Ire cornnlittefi 
t~ m,\!ic l)us'tuant to noncancellable c(Jmmitml~ms t'ntered inw with third parties prior to tht: ter

~Ulal~un of the Agreement. It is exptcs$lr tlndtn:tooc! th:1C tht oblig,!tir:ms under paf"dgraph H rdut
illt to the USf uf lJrOPCyty or funds §hftl! rem,Lin ill f(JfCt~ aftE:'r ~uch trrminat~oJl. In :,ddltion, nt-oil 
surh t4:r~Hil'llAtiOH AID n~'lY. at AIU'!;. CXPCllSC i dit'~'4 Ih:!t title tej gooch fiJ\at\~~d lwtla (he Grant be 
tnth$(c.-HCd to All) if the goods arc frain iA /iClllrce O\il~ide ~be Gr.mttc·s f..otli\\ry, .m: in a dcli\'cralJk 
state alH\ howe not becu oftloadcd in P<)l'ts of entry of Ihe (;dmtn's cnUlitry. 

O. ' To "~$lst An the implementation of the r'rlljCf!, ,-\Il~ frtlffi time 10 time, nw)' i5,\IC l'!Ls that win 
iumh,h additional anfomll,!.tion abol!t tmtth'l'l l>ltI\Nl 1'1 thi:-; .\~n:emtnt. The p,lrtir.; tTl.l}' ;!lw me 
jOhld~' a~rccd.upon PIL§ to confitn'l and rcwrd [hdr nr.ltUaJ u~d('r$t;mrling 011 asper.ts (jf till; 1m-

I • ~. A p;cHlIit<fllaOOn of thiS greemet'lL 

/J '1'he GnuHce ngrc!lJ, upon rcqllc5t, to e:\t'culf ;t\; ;15signl1il~nt to .\[D of ;1n~ Lithe of actinn 
\"hidl mny ",cane to the Grantee in c0nii,,'ni{jIt with ot arising out of the contr:lctu,d performance 
L)f breach or pcrtonnatHT hy a party t(.; it diH'C! t.:5. 1)<,I1;ll cuntract \\:th .. \Ii) fillrtflCcd in \\'iH)I~~ u)' 

in p:ut \Jut or {und$ gr:.mted hy AiD under thi<; .\t;l"t(,n1(,rti, 

Q. This Agreement is prepared in both English and Hindi.. 1n the event of ambiguity 
or conflict between the two versi.ons, the English langu.age version will be tlsed f01~ 
final. interpretation. 

jmenustik
Best Available


