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*FXPROJECT SUMMAKY DESCRIPTION®A
Grant and Ioan are provided to the Govermment of India to
increase crop production in southeast Rajasthap by increasing
and iwmproving mediun irrigation projects (MIP's). The project
will be implemented, under USAIL managementi, by the Government
of Rajasthan's (GUk) Department of Irrigation and Agriculture
(Ih) as part of 1its five-year NMIP plan.
4 total of 15-20 MIF subprojects will be finunced, wcluding
construction ol new HIP's aud upgrading of those already
underway or planned. Construction vill incilude dams aund
control works; canals: aistributaries; roads necded for
project operation; land drainhage WOIKS; physical improvements
needed to make the %1P systew of water S5torage and conveyance
efficient and e¢ifective; and civil works for resettlesent o
GOR will timance suxiliury services such as compenrsation for
laad acguiscition, ocu-farm lanc development, and ofi-farm
facilities.
For all gualiiyine mIb suoprojects, the foiioding wiild De
developed: (1) improveu cuantitative dudget procedures; (2)
improved canhail designs in telus of adequate control and saicty
structures tc prevest deamage LY CLOeS drainage wnd to empty
canals completely for meintenauce surposes (3) improved
watercourscos with davision Loxes where StITealls arc divided,
With cated ocuticts and check strucitres at eacl turnout poiLt,
an’  ith lining in selected reasches; (4) dialnagye Works to
eliminate standing water durinoe ralidaii ané to relicve
water~logged areas; and (5) 1cconnassance-level oL, in
threatencd arcvas, scmi-detalied 011 SHUCVeySae  1nh audition, 1A
personnel will we tlaanhed i 1RPLOVea techniqaes of subproject
appraisal.
Loan funds widl sihance 8l:r sulplfojoeCtse.  GLaiat funus will
finance 12 truining, us Weil uf SOCLGECONOWAC surveys to
coliect bareline Gata £0I LUDPIC eCle.
New ol 1mproves RIf?s wild pruvide reiiadle Water Suppiics tor
cultivation o: both suaser (klhaiil) and wabter-gutumn (raoui)
Crops anu will perwit crop cultivation uurinyg the ALy £edsol.
As a reculit oi the project, « total oi t>,00u hectares of lahd
in the projoct ares will ve iIrigated or wili hoeve their
irridativs modernpizoea, with o Lenefit to some 36,000 rtamilies.

*FFDLLCHIPIORS¥% %

CROP YIELL AnRdGATION Jrldu CAKALS 14RIG TAKH
WATER DELIV SYS inDIGEaUUS TiHNu wAirh STORAGL WATLR SUrPrLY
GECLOG SurViy SOCIV SCUN HES  WaAThr TECH THENG FPALHS

HOAL CONSTERUCIL LARINAGE Ay UbDUCT CUNSTK IWETIY BULLDIkG
PROJ ANLYS TKHG
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Problem: RELFL L T
grant of $500,000 from the FAA Section 103 Agriculture,

ment and Nuc?? ion appnopr1at10n to India for the Rajasthan Mediupm
grogeciwﬁillﬂﬁe incrementally funde

Discussion: ALE 14,1aST] Iporrnwest india 1S :
h1-hf-gsusce-t1b1e to drou-_hto Availability of water 1s d

monsoons, and this. in , 1imits the number and types of food crops
which can be produced in a year. Therefore an increased and more re-
Tiable supply of water, including 1mproved water maragement, is one of

the hwghg;t;pr1or1t1es of the Staté™

Ground water development in Rajasthan has been intensiye. Seventy-five
percent of the capacity is currently being exploited and this is the
maximum deswrab1e. Consequent1y, the State is now focusanww,mmalonﬁand
medium irrigat rojects that ma T

ments for the benefit of'f'ousan's of
not be able to take advantage of irrigation.

armens W”o“nau d othenwwsé

Medium irrigation projects (MIPs) collect monsoon runoff in surface
resenvo1rsf‘f‘ and convey it as needed through a canal system to
culturable command areas (CCA) of 2,000 to 10, 000 hectares. MIPs are

relatively simple to eng1neer and construct and ha COmpaFat7ve1y short
deve1opment per1ods, 2l waterp




production and jncome of the rural poor, (2) increase rur.l employment,
and (3) reduce the impact of uaht in the project area. Agproaimately
15,000 hectares of 1ag d will receive new or improved irrigatign, bene-
fitting 32,000 predominantly poor rural families.

The progect incTudes a loan to finance part of the construction COStSo
_€oS’ “Works efigible for finan-
cing will 1 1mprovement of dams, control works,
canals, distributaries, watercourses (including 11n1ng) roads necessary
for project operation, land drainage works, civil works for resettle-
ment, and other physical improvements necessary to make MIPs operate
efficiently and effectively.

ficTude ronS'ruc”iOﬁ“aﬁ

A1l subprojects for which AID funds will be used will be designed by

the Government of Rajasthan and approved by the Government of India and
USAID/India. Subprojects that are AlD=financed in any part will be
undertaken by the GOR in accordance with agreed upon engineering, bene-
ficiary, 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 criteria. An Appraisal Committee constituted in the Central
Water 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 as 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
small farmers. The GOR's social water allocation program will provide
additional assurance that AID*s target group will be the principal

beneficiary of the project.

The project provides a small grant-=financed component for t 1]
special studies. Short- Farm training will be provided for englneers
responsible Tor design, construct1on evaluation and/or operatizn 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 training 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
Agricultural Departments. (a) basem11ne socio-
economic surveys, (b) waterwmangm arizZatic

management studies, and (d) ,Maldatjgg¢ The content’anthiang of
Studies w1|i be mutually agreed by the GOR and USAID.




CDSS: The FY 1982 CDSS for India directs AID's efforts toward reducing
The constraints to growth in agricultural output and employment and
improving access of the rural poor to productive infrastructure. Irri=
gated agricultural development is key to the growth of agricultural
production and to increased acceptance of the new agricul tural tech-
nologies that increase and stabilize yields. It {s also a significant
generator of additional rural employment. The project is fully in
accord with the CDSS.

conditions: Mo conditions precedent or covenants are proposed other
than those contained in the standard Project Agreement.

Congressional Notification/Waivers: The loan portion of this project is

described on p. 52 ot the FY 80 LP, but_a_Congressional Notification
00,000 grant.  This (N will D€ Torvwarded

Tie grant funds will be obiigated under a
parate agreemen] an-financed component of che project 18

viable Dy itself if a problem were to develop with respect %o this

grant. There are no outstanding issues regarding GAD or AID audits.

No Waivers are requested.

Recommendation: That you sign the attached Project Authorization.

Attachments:

1. Project Authorization
2. Project Paper

Clearance:
GC:NHolmes (éé,ii,é Date 6[19/g0

e
ASIA/PD/SA:KFinan:fv/eb:6/19/80:X58450
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1. FOLLOWING § EXACT TEXT OF GOl LETTER REQUEST FCR ASBISTANCE
FOR RAJASTHAN MEDIUM IRRIGATION PRCJECT

" _ JUNE 23, 1380
CEAR MR. -GUNNING:

THE GOVERNMENT OF INDIA HEREBY RECQUESTS A LOAN FROM THE
GOVERNMENT OF THE UNITEDR STATES IN THE AMOUNT OF 0OOLS1S MILLION
TO ASSIST IN FINANCING THE RAJASTHAN MEDIUM IRR”IATION PROJECT
THESE FUNDOS ALONG WITH FURTHER US ASSISTANCE OF DCL329. 5 MILLION
EXPECTED IN THE FUTURE AS WELL AS THE INDIAN CONTRISUTION IN

THE AMOUNT OF DOLS22. 5 MILLION wILL FINANCE THE CONSTRUCTION QF
ODAMS, CANALS, CONTROL WORKS OISTRIBUTORIES, WATER COURSES ETC
FOR MEDIUM SIZED IRRIGATIN SYSTEMS IN THE STATE OF RAJASTHAN
TECHNTICAL ASSISTANCE IN WATER MANAGEMENT, TRAINING AND SPRECIAL
STUDIES WOULD ALSO BE PART OF THE OVERALL PRCJECT. L

WE wWOULD APPRECIATE YOUR ESARLIEST CONSIDERATION QF THIS
REQUEST FOR ASSISTAMNCE.

SINCERELY,

ISTGNED)

S. N. KAQ

DIRECTOR

DEPARTMENT OF ECONOMIC AFFAIRS
MINISTRY QF FINANCE



SUMMARY

INDIA: Rajasthan Medium Irrigation Project (386=0467)

e

The Rajasthan Medium Irrigation Project has been designed to increase
the reliable availabilicy of water zo farmers in the State of Rajasthan in
northwest India. Previously, Rajasthanians depended on groundwater, primarily
decived from tue coascon radn, for nrrigacisa.  losaver, it was TE2CERLZS
that to increase agricultural production significantly, water needs to be
provided during the dry months of the vear, and rthat the use of groundwater has
reached its natural limit. The Medium Irrigation Project (MIP) approach in
Ra jasthan provides a comparatively uncomplicated means of reaching the maximum
number of rural farmers. A MIP collects monsoon runcff in surface reservoirs,
stores it, and coveys it as needed through a canal system to cultural command
areas. MIPs are simple to comstruct and have comparativaely short developmental
periods.

The project will provide $35,000,000 in loan financing over a two-year
period to comstruct and improve dams and control works, canals, distributaries,
and watercourses in a time-slice of the Govermment 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 and
effectively. These improvements will be planned, approved, and managed in
the form of discrete sub-projects which treat command areas of 2,000 to
10,000 hectares. Each sub=project prepared by the GOR will be reviewed by .
both the Central Water Commission of the Govertment of India (GOI) and USAID.
Sub=projects will be approved for AID financing 1f they wmeet criteria set out
in the Loan Agreement concerning, inter alia, thelr econnmic return,
beneficiaries, and engineering and environmental standards.

There will be an additiomal $500,000 grant to finance special studies
and training. The studies will include base~line socio—economic surveys and
evaluations. Training will be provided for various personnel in the GOR's
Irrigation and Agriculture Departments responsible for engineering, comstruc=
tion, and economic aspects of the sub-projects particularly with respect to
improved techniques of sub—-project appraisal that have been agreed to among AID, GOR,
and GOIL.

The FY 1981 CDSS directs AID's efforts toward reducing the comstraincs
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 income
to the rural poor. It has been designed so that eighty percent of the
recipients of this service have land holdings of less than four hectares.
The total benefit will accrue to 32,00C 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 counstruction sides. Finally, the overall impacet
of drought will be reduced.
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RAJASTHAN MEDIUM IRRIGATION PROJECT

I. SUMMARY AND RECOMMENDATIONS

A. Recommendation

Approval of a loan to finance the comstruction of medium
irrigation projects in the State of Rajasthan; and a grant to
finance training and associated base-line socilo-economic sugveys,
vater management and organizational studies and evaluations.

e i GO
1. Borrower and Grantee: ’The President of India . ;} ;,

»')’

2. Implementing Agency: Gove“nment of Rajasthan, Departments
of Irrigation and Agriculture

3. [Financing:

a. AJD Contributiom: Loan of $35 milliom
Grant of $500,000

b. AID Loan Terms: Repayment of principal and payment
of interest within forty years, including a ten year
grace pzrlod of repayment of principal, with interest
of two percent (2%) per annum during the grace period
and three percent (37%) per annum thereafter.

c. Borrower Contribution-: $22.5 wmillion equivalent

d. Total Cost: 358 milliom

B. Summary Description

The Rajasthan Medium Irrigation Project is a five year irrigation
sector support project that will attempt to remove a prime constraint
to increasing food production and rural employment in Rajasthan: the
reliable availability of water. This project finances a time slice
of the medium irrigation program of the State of Rajasthan within the
overall irrigation program of India through loan financing of construc=—
tion and grant financing of training and studies. It will irrigate or
modernize the irrigation of approximately 65,000 ha of land, benefit-
ting 32,000 families. Medium irrigation project (MIP) comstruction
activities will be financed in discrete sub-projects, i.e. irrigation
schemes. These will be of the following types: (a) new projects,

(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 command area for typical sub=-projects ranges
from 2,000 to 10,000 ha. Fifteen to twenty sub-projects are expected
to be financed - half new and on going and half modernized.



The Project will finance the construction and improvement of
dams and control works, canals, distributaries and watercouises.
It will also finance roads necessary for project operation, land
dralnage works, other such physical improvements necessary to
make the MIP system of water storage and conveyance to farm level
operate efficlently and effectively, and civill works for resettle-
ment. Compensation for land acquistion, on~farm land development
such as contour shaping and land-leveling, and off-farm facilities
such as markets, warehousing and farm-tu-market roads will not be
eligible for reimbursement by AILD, Attention is given to all of
these ancillary sexvices in the preparation of MIP plans a1 GOR
will provide financing for them.

Training will be provided for engineers of the GOR/ID (Irrigation
Department) and GOI responsible foxr design, construction, operations
and water management to review and study practices in the United
States. GOR/DOA (Depavtment of Agriculture) and GOI staff special-
izing in economic analysils willl be provided training in-country,
with selected staff receiving project feasibllity analysis training
in the United States.

Studies to be fipamced include (a) base-=line socio-economic
surveys, (b) water management studies at chak (ca. 40 ha) level,
with expert assistance as needed, (¢) local-level crganizaticn and
management studies, and (d) evaluations. Content and timing of
studies will be determined through comsultation between the GOR
and USAID.

Sub~project proposals will be approved for AID financing if
criteria embodied in the Project Agreement are met (See Amnex L).
Primary among these are: (a) rural poor are the target population
(i.e. 50 percent of the farms in the CCA are less than four ha in
size); (b) sub-projects have a direct rate of return of nine per-
cent or greater; (c) soils and other physical conditions are
appropriate to medlum irrigation as planned; (d) improved canals
and watercourses are provided to approximately the elght hectare
level and selected reaches of watercourses are lined as necessary;
(e) appropriate water budgets are prepared; (f) adequate provision
is made for system dralnage; (g) all works meet recognized engi-
neering design standards; (h) qualif’ed personnel will be availlable
to undertake all assoclated activites; and (i) adequate agricultural
support services are availlable, and (j) construction of individual
MIPs will be completed within five years of initiation. Economic
analyses will use procedures developed during the course of this
Project's design.

|~

Each sub-project will be appraised by the Central Water Commission's
(CWC) Appraisal Committee (AC), ot by a GOR Appraisal Commitee for
sub-projects under 2,000 ha in area, on the basis of the GOR's design
report and criteria agreed among the GOI/CWC, GOR and USAID. USAID



will participate in selected appraisals. Sub=-projects approved
by the CWC/AC or GOR/AC will be eligible for financing under the
AID loan. CWC/AC or GOR/AC will prepare a summary report for
each sub-project

C. Project Issues

The principal issues raised in the PID review are expressed in
the AID Approval Cable reproduced as Annex F. Below 1s a brief
sumary of how the Project respcnds to these concerns.

Watercourse [ining: Watercourses will be designed, constructed,
and meintained to the eight ha level by GOR/ID, ternative methods
and extent of watercourse lining have been thoroughlr analyzed
from technical and economic perspectives. Based on these analyses,
principles have been developed to determine the appropriate extent
of watercourse lining for any sub-project. Generally, lining will
be provided in selected veaches 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~quarter to one-
third of the watercourses.

Water Rates: A standard procedure involving a high level State
Committee to review water rates regularly is establicshed. Over the
past twenty-two vears, charges have doubled, with a 27.5 percent
increase occuring last year. Nonetheless. surface irrigation is
still subsidized. This benefits the predominantly small farmer
eroup within the Project area and supports the policy of increasing
incomes within this group. Every practical effort is being made by
the GOR to increase cost recovery while not doing damage to the
principal of helping the rural poor to increase production and
income. Farm budget analyses indicate that following 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 GOI and GOR, the pace
of MIP construrtion deces not now meet urgent needs. The GOR, with
GOI support, has made strong representations for two-thirds financing
of this project by AID. This would accelerate MIP construction by
making more resources available quicker, reduce USAID monitoring
load, and assure timely disburcement of the loan. In addition, the
application of agreed criteria will result in higher unit costs of
construction. Therefore, USAID proposes to finance 67 percent of
the costs of civil works by loan and to finance fully the necessavy
training and studies by grant. The cost of land acquisition borne
by the GOR will bring the overall cost sharing ratio to an estinated
60/40 for USAID/GOR.

Water Management: The operating philosophy of the GOR's Irri-
gation Department is that local water use decisions shou’d be handled
by the cultivators through Water Users Committees. This was examined




at the loral level and found to be working wi:hi. the limited
physical rapabilities of the systems. Better watercourses will
improve the functioning of these systems. TFurther studies by the
GOR will suggest improvements in water management.

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

Beneficlaries: As noted, AID will finance only sub-projects
where small farmers predominate (50 percent or more with farms
four ha or less). Under GOR policy, first prilority is given to
ensuring full irrigation supply to farms umnder one hectare.
Improved watercourses will make equitable distribution physically
possible.

IT. BACKGROUND AND DETAILED DESCRIPTION

A. Background

1. Agriculture in Rajasthan - General: Agriculture in Rajas-
than 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, permits
kharif crops and permits rabi crops hased on residual moisture and
limited winter rains. Irrigation from groundwater or surface
sources mav be used to supplement kharif, but 1s 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 croppling raises the cropped area to about
18 million hectares or about 10 percent of India's total of 171
million hectares. Irrigation 1is provia.d to only about 2.7 million
hectares, or about 17 percent of cultlvzblia land, compared to the
all India average of 25 percent irrigated. Principal cereal crops
are gram, wheat, sorghum, maize and millet. Groundnut is a common
oilseed crop, but a wide variety of oilseeds 1s grown. Crops grown
by area and percentage of area and yleld comparisons are provided
in Annex A, Tatle 2. Livestock and grazing are sigunificant in
Rajasthani agriculture. In 1972, Rajasthan reported 39 million
livestock or 11 percent of India's total. Rajasthan has 21 percent
of the country's sheep and 18 percent of 1its goats.

Rajasthan's use of fertilizer falls far below the national
average. The State consumed only 112,900 tons or 2.6 percent of
the national total in 1977-78. Average applications to crops
was 7 kg/ha in 1977-78 compared to an all-India average of 26 kg/ha
and high values of 77 and 64 kg/ha in Punjab and Tamil Nadu. Only
three states had lower fertilizer use rates. Fertilizer use in the
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economic analysis is at recommended levels consistent with yleld
assumptions. The State 1s relatively better off in terms of mar-
kets. Currently there are 118 regulated markets and 174 sub-
markets. The State also has over 200 wholesale assembling markets,
five percent of the country's total.

2. Rationmale 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 grown 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 rewmained extremely low.

Irrigation from MIls 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 irvigation schemes are appropriate
to existing landforms, climate, and the availability of productively
irrigable land as complemented by limited groundwater. In Rajasthan,
irrigation is provided to only 17 percent c¢f cultivable land. ITrri-
gated land can return up to 10-fold more due to greater reliability
of water supply and multiple cropping. It is, therefore, a key to
increased production. Roughly 60 to 75 percent of groundwater 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 between 30
and 60 percent of potential. These are the major problems the Pro-
ject will address.

MIPs are relatively simple to engineer and comstruct 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 southeast Rajasthan; however, yield increases have been
low and development has been slow. Difficulties stem from (a) min-
imal investments in canals and distribution channels leading to
inadequate performance and waste of water; (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 extension, credit,
technical inputs, markets and roads. India and the GOR have recog-
nized these shortcomings and are taking steps to rectify most of
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them. The application of criteria for qualification of sub-projects
under this loan will reinforce these efforts quite satisfactorily.

3. Agriculture in Medium Trrigation Projects

Cropping Patterns and Intensities: Numerous crops are grown in
medium irrigation project areas. Cereals include wheat, sorghum,
millet, barley, maize and rice. Pulses, inclvding gram and moong;
oilseeds, mostly mustard and groundnut; fodder, sugarcane, cottom,
chillies and condiments, and fruits and vegetables complete the
list. The general cropplng system is complex, involving, besides
crops, a matrix of three growing seasons and irrigated and non-
irrigated dimensions in each season.

Intensity of cropping or of irrigation 1s expressed as the per-
centage of the Culturable Command Area (CCA) under a crop or under
irrigation (or rainfed) during any season. Annual intensity is the
sum -0of the seasonal intensitles and may exceed 100 percent. Exam-
ination of four MIPs, one for modermization, first conmstructed in
1958 (Morel), two proposed new projects (Gosunda and Chappi) and
one ongoing (Bhimsapar) shows very low cropping intensities prior
to the MIP completion, as follows:

Irrigated Kharif 0.8 - 4.3%
Unirrigated Kharif 23.0 - 63.8%
Irrigated Rabi 2.0 - 17.0%
Unirrigated Rabi 3.4 = 31.27%

MIP Overall 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 Gosunda, malze in the Morel. In Gosunda,
barley and mustard dominated rabi in contrast to wheat and gram in
Morel.

Under irrigation, cropping intensity shows a marked improvement.
Three candidate modermization MIPs, Morel, Jaisamand and Gudha
together showed the following present intensities:

Irrigated Kharif 3.4 - 15.3%
Unirrigated Kharif 50.0 = 64.0%
Irrigated Rabi 41.3 - 71.8%
Unirrigated Rabi 11.3 - 36.87%
Project Totals 147.7 = 154.8%

Even unirrigated intensities wer  substantially higher under
irrigation.

Kharif irrigation intensities are low, so large areas of land
are not lnvolved. 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 frults and vegetables important but relatively small in area.
Unirrigated rabi leans heavily toward pulses (38 - 72 percent)
with wheat and barley (24 - 48 percent) and oilseeds (4 percent)
f1lling out the pattern.

Yields: Yields for all crops are low in the Project Area.
Annex A, Table 6 shows yields reported for Sawai Madhopur Dis-
trict (includes Morel) for the period 1970-75. Yields zre
district-wide averages which include a mix of irrigated crops and
the higher district yields reflect the effect of irrigatiom.

Yield differences due to irrigation (col. 3 vs col. 2) are sig-
nificant but nevertheless are disappointing. A principal impact

of irrigation is increased areas of crops, both irrigated and
unirrigated. Since water is scarce relative to available land,
irrigating more land at less than full water requirement makes
sense generally. However, since only a fraction of the flow water
is actually delivered to the field, more optimal water applications
and potential for substantially increased yields can be achieved by
making conveyance systems more 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 with
necessary technology, inputs, and market incentives.

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, fertilizer, improved seeds,
plant protection, production credit, and reasomable 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 Agriculture is responsible for execution of all
agricultural programs in the State (see Organization Chart, Appen=
dix A). The Department of Agriculture is directly respomsible 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&V system has been operational since 1978
and is functioning effectively. It is described in Appendix A-l.

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 1s established replacing existing traditional markets. All
the required physiczl facilities for handling farm products, input
supplies, and convenience facilities for farmers, are established



by the Marketing Board. A one percent £ee supportg these facilities
and services (See Appendix A-2).

The Ministry of Agriculture 1s assisted by State level organ-=
izations dealing with seeds (State Seed Corporation and the Seed
Certification Agency), fertilizer (various commercial firms and
state organizations), credit (Commercial and Cooperative Banks) ,
plant protection (commercial and DOA), warehousing (Rajasthan
State Warehousing Corporation), roads (PWD) and the like. The
agricultural program planning process, which brings each of these
agencles services to irrilgated areas, 1s described in Appendix A-3.

USAID staff and the consultants involved in project preparaticmn
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 MIP proposal submicted for
CWC approval for AZD financing, the GOR/DOA will prepare for the
project report a statement of the specific agricultural support
services available, and to be made avallable, to serve the command
area of the MIP. Adequacy of the proposed support services will be
a factor for consideration in project approval.

B. Relation to AID Target Group

The USAID/India CDSS for FY 1981 focuses on the degree of
poverty in India and 1ts basic causes. It concludes that efforts
should be directed toward reducing the constraints to growth in
agricultural output and employment and improving access of the
rural poor to productive infrastructure. The CDSS and other analyses
show that irrigated agricultural developument can be a Wajor factor
in both growth of agricultural production and access to and accep-
tance of the new agricultural techmologies that increase and stablize
yields. It is also a significant generator of additional employment.

This project will impact om the target group directly in the case
of small and marginal farmers through increasing production and
incomes. Average farm size in existirg 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 MIPs, though their holdings are
larger, are even poorer because of low productivity without 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 intemsification. Rural artisans and laborers
will benefit indirectly as increased economlc activity stimulates
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increased rural demand for off-farm employment. Resultinz cons-
truction employment should approximate 50,000 person-years and

additional annual agricultural employment 26,000 person-years.

C. Logical Framework Narrative

The logical Framework is attached as Annex C. It hypothesizes
that the construction, completion or modernization of medium
irrigation schemes in Rajasthan (with the associated outputs of
increased acreage under irrigation, greater reliability of irriga-
tion and improved water use efficiencies) will support the achieve-
ment of project purposes: increases in agrilcultecral production by
small farmers and reduction of the impact of drought (which dispro-
portionately affacts 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
construction 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 SUPPORTING ANALYSES

A. Water Supplv and Water Use in MIPs

1. Water Supply: 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 water will help stimulate ground-
wvater development.
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2. Use of Water in MIP Systems: In normal years all but a
small percentage of stored reservolr water 1s used for winter
(rabl) crops. While supplementing monsoon rainfall with marginal
supplies at critical times during summer (kharif) 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 il be covered within required time periods. Reser-
voir water 1s frequently made avallable to help mature a kharif
crop following cessation of the momsoon, but total volumes of
water are small. In drought years, proportionately more water may
be allocated te kharif. Because of high requirements reservoir
water is not ordinarily used for hot dry season (zaild) crops which
normally depend on well water but there are exceptions. Optimization
of water supplies can be improved by more sophisticated reservoir
operation studies, taking into account weekly rainfall and potent:al
evapotranspiration based on weather records. These are not recom-
mended at this time but should be considered for the future.

B. Engineering

1. Staffing and Capability: Civil engineering, especially
hydraulic engineering, is very well developed in India. The pres-
tigious well-staffed Central Water Commission (1,000 graduate
engineers) sets design and construction standards and reviews
designs for all irrigation projects exceeding 2,000 hectezres in
area. The GOR Irrigatiom Department, which has a large and experi-
enced staff, including 4,000 graduate engineers, 1s responsible for
design, construction and operation of MIPs within CWC guldelines
and standards. The Department is well qualified to design and
operate dams and other hydraulic works. The GOR/ID is an experi-
enced znd well administered organization with a history of successful
construction and management of large, complex lrrigation projects
as well as medium and minor ones. The budget of the GOR/ID doubled
during the four vears from Rs 392 million in 1974/75 to Rs 809
million im 1978/79. Draft Sixth Five Year Plan projections call for
an irrigation expenditure of mere 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 suhdivided 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 Engilneer are three or more Executive Engineers, each respounsible
for a Rs eight million program. Under the Executive Engineer, each
project is staffed 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 who have
responsibilities for specific components of construction or inves=—
tigation. Mistries/foremen who also supervise mates (sub=foremen)
rerort to Junior Engineers om comstruction jobs. The Department
has increased its staff by 40 percent during the past few years
and no difficulties are foreseen in expanding the staff to manage
and implement an accelerated MIP program.

AID-financed sub-projects will be handled under the above
described organizatiomal structure. No specilal arrangements will
be required. An organization chart aund staffing pattern for the ID
are in Appendix B.

2. Sub=proiject Design

a. Water Budgets: Improved accuracy In water conveyance
budgeting and more accurate assessment of the impact of water supply
variability is needed in order to allocate water supplies properly
and to determine lining needs. A quantitative water budget based
on average annual reservolr water supplies and taking into account
evapotranspiration, field irrigation efficiency, all conveyance
losses and reservolr operationms studies will be included in feasi-
. .1ity reports 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 waterx.
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 -1l have adequate control and safety structures to
prevent damage by cross drainage and to completely smpty canals
for maintenance, now a serious operational problem because of rapid
weed growth. Designs will (1) ensure full supply to fields when
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 seepage losses adequate for canal and watercourse lining design
decisions will be compiled or collected by the GOR 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 will greatly increase the ability to convey
large quantities of water efficiently, thus significantly reducing
present inequitable distribution to outlets.

c. Watercourses: Ungated outlets deliver continuous
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streams of water to chak areas whenever canals are full., Chak
areas are nomlnally 40 hectares but range from less than four to
more than 100 hectares dcpending 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 farms. These are technical and administrative fun-
ctions which small farmers are 1ll-equipped to hamdles. The result
is that properly designed watercourses are not constructed. They
are usually tortuous, clogged by weeds and plagued with continuing
leaks at earthen farm turnouts and through poorly maintained banks,
thus much of the water from the canal outlet does not reach the
crop for which it is intended. Amount and rellability of water
supply tends to vary inversely with distance from the outlet;
smaller and weaker farmers may be disadvantaged further because of
competition from larger farmers. With low water-supply reliability,
farmers will make only limited investments in other agriculiural
technolegy. Distribution of water within a chak is the responsi-
bility of a water distvibution committee (Jal Vitaran) assisted

by the ID when conflicts cannot be resolved.

In sub=-projects under the loan, the Irrigation Department will
engineer, construct and maintain improved watercourses with division
boxes where streams are divided and with gated outlets and check
structures at each turnout point and lining in selected reaches
delivering water to areas of approximately eight hectares and will
monitor watercourse operation. If necessary, based on monitoring
results, the Irrigation Department will design and enforce a formal
schedule of timings (warabundi) providing equitable water allocation
to each farm. Responsibility for operation 1s under study by the ID
which has instituted intemnsive investigations of operations in 40
watercourses. The ID will recommend organizational arrangements
based on these studies to be completed by April 1981.

In watercourses, all or part of the irrigation stream is rotated
timewise rather than subdivided. This requires establishment of an
equitable time schedule based on areas and crops irrigated. Existing
comnunal management by farmers attempts this but with little apparent
success. Under rotation the full length of the watercourse is not
used continuously, but will be 100 percent of the time up to the
first branch and successively less with distance from the canal outlet.
Most seepage loss, bank and turnout leakage, weed growth, rapid deteri-
oration and structural damage to watercourses by animals and people
can be overcome by installing permanent lining of tile or concrete.
‘This also reduces the time required to move the stream from one field
to another. Extent of watercourse to be lined in project MIPs shall
be determined by the economic value of the water saved from seepage.

In view of the additional benmefits in reduction of operation and
maintenance cost, and increased operational efficiency, watercourses
will be lined, even if the economic benefits based on seepage alomne
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are 20 percent lower than alternatlyve sources of irrigation water
delivered to the field turnout. Studies of losses under various
watercougse conditlons carried .out by GOR will be used in such
evaluations.

Improved watercourses and canals will essentially eliminate
the inequitites suffered by smaller and disadvantaged farmers that
are inherent in the preseat physical system. This will be insured
by the ID responsibility for maintenance and monitoring and AID
review. The present watercourse management study initiated by
the ID and the studies proposed under the Project will be used to
evaluate results achieved.

d. Drainage: 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 works designed to eliminate standing water during
rain or from irrigation and to relieve waterlogged areas will be
installed in all Project MIPs.

e. So0il Suxveys: 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 1s the responsible agency for
the MIP construction program, and associated civil works 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 (PWD). USAID has reviewed 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=projecis and finds them reasonably firm. Cost
estimates are prepared by GOR/ID according to standards set by
CWC which has established a separate Directorate on Rate and Cost.
CWC reviews sub-project cost estimates and forwards them with their
recommendations to the GOI Planning Commission as part of the sub-
project approval process. Detalled quantities are taken from
engineering plans for major and non-replicated minor works and are
projected from sample studies for replicated minor works. Schedules
of prices and unit costs are upgraded continuously to reflect current
conditions.
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While all sub-projects have not been finally selected, a list
of projects likely to be included plus others which exceed the
availability of AID funding have been provided (See Annex A,
Table 1). Since there are a number of proposed sub-projects likely
to meet project criteria in excess of project funding, the USAID
is satisfied that funds will be drawn down 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 this PP. On
the basis of such analysis, plus a review of the institutions invol-
ved, their current staff and experience, the conclusions on the
adequacy of design and firmness of cost estimates have been drawn.
Conformance to project design and plannirg 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
Project meets thc requirements of 611(a).

C. Economics*

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 1s 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 analvsis, which represents an expansion of that currently used
by the Water Utilization Cell (WUC) 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 eccnomic rate of
return (ERR), 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
pattern. GOR/WUC benefit cost analysis procedures deal with benefits
and costs only at full project development, and farm family labor is
not included as a production cost. Annex G describes GOR/WUC pro-
cedures and those used in this analisis,

Direct and Economic Rate of Return: The DRR provides the basic

* This section 1s abstracted from the full economic analvsis
bound separately and on file in ASIA/PD and USAID/India.
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 famm
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 costs of Rs three per man day compared to

Rs five per man day. Se:isitivity 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 applied to these data to obtain the results summarized
below, and discussed for each sub-~project in the following sections.

) Investment Alternatives: A number of investment alternatives
were ansl;zed for each project. The more interesting ones are
discussed below. The DRR for the base case and each of the alter-
natives analyzed are presented in Tables A, B, and C of Annex A in
the Economic Analysis Report. The economwic 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, and F, Annex A of
the Economic Analysis Report.

Economic Feasibility ndicators

1. DRR
Gudha Morel Gosunda
A, Base case 9.761 7.869 5.059
B. Full modernization 10.822 8.260 8.481
C. Advanced <onstruction 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 Returnm)

A. Adjusted DRR + ARR 16.320 13.241 12.231
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Gudha

The Gudha Project is fully modernized except for watercourse
lining and the GOR/ID proposed project yields a DRR of 9.761 which
is a fully justified project. Lining ome-third of the watercourse,
which would increase 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, reducing 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 farm labor costs are comparable
for the two projects, the difference results from the delayed
occurrence (nine years vs one year) of costs and benefits 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 Gosumnda.

Morel

The Morel Project is partly modernized. 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 i1eport lags investment in roads - two years, market
development - five years, on-farm works - three years, and fisheries
three vears from project initiation. Assuming that these investments
were advanced 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 shortenad construction period.
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Gosunda

Gosunda is a new project. As proposed in the GOR/ID raport 1t
is not an ecomomically viable project. The DRR is 5.059. However,
when modernized according to the criteria agreed upon be.ween GOR
and USAID, the Gosunda project is economically feasible at the lower
standard accepted for projects in tribal and backward areas wiii 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 distribu-
taries, and construction of modernized watercourses. This would more
than double the investment in land developrent. The resulting more
assured water supply is expected to increase yields by 20 percent and
water savings from lining permits the expansion of 1,590 ha of irri-
gated area in rabi and kharif. This increased the DRR by 1.817. 1In
addition, with modernization, rainfed kharif is expected to increase
from 2,365 ha to 4,730 ha, an adjustment similar to that experiemced on
the Morel project. This increased the JRR by 1.605.

A major problem in the economic feasibility of the Gosunda pro=
ject is the long construction period. With a construction period of
eight years and land development, yield, and cropping pattern transi-
tions assumed for the analysis, the full benefit stream ic not achieved
until the nineteenth year after starting comstructior. By reducing
the number of new starts and concentrating available resources and
staff on fewer projects, the GOR/ID could accelerate the comnstruction
program for all projects undertaken, albeit a smal. number. For
purposes of illustration it was assumed that the construction period
for Gosunda could be reduced from eight to five vears, bringing the
benefit stream forward threr. years. This results in aan increase of
1.134 in the base case DRR. Combining all three adjustments - modern-
ization, increased rainfall kharif, and rescheduling construction -
results in a DRR of 9.700, a fully justified project. The combinad
ERR is 12.91&8. Whether the adjustments in construction schedu.es
and the implied shifts in resource allocation are feashile is a
matter for the GCR to 1nvestigate.

Typically, MIPs are designed for extensive use of available
water - canal systems are longer and serve a larger area. dgher
rates of return can be achileved by reducing the distribution system
and the area served but increasing available water per ha, cropping
intensity, and yields. The Gosunda sub=project was experimentally
redesigned in this fashion. (See Annex A, Table C in the Econowmic
Analysis Report for details). The resulting DRR is 17.279, more
than three times the base case DRR. The ERR is 22.615. However,
the number of beneficiaries was reduced by about 30 percent.
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Economic Feasibility Crilteria: The standard feasibilicy
criterion applied by international donors is usually an ERR on
the order of 12 percent. There are a number of reasons why this
standard is not proposed for application in this Project. Im the
first place, the GOR/GOI do not find an internal need for the ERR
but deal with what approximates the DRR. Therefore, a DRR criterion
was selected.

Secondly, the design of MIPs by the GOR/ID provides for exten-—
sive use of avallable water - canal systems are longer and serve a
larger area than if the design were to provide an economically
optimun 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, substantially increased rates of return but
benefited 30 percent fewer farmers.

Therefore, USAID 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
additional benefits generated by the sub-project through direct
linkages to the economy of the sub-project area. (Detalls are in
the Ecomomic Analysis Report.) The ARR is additive to the DRR to
provide an estimate of the total economilc 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 benefits.
Such costs have been included in the three cases analyzed.

Economic Analysis Procedures: In summary, the GOR will assess
the economic viability of sub=projects according to the following
procedures.

1. Use fully discounted cash flow analysis.

2 Provide for tramsitions in yields, land development and
cropplng patterns.

3. Provide separate analyses for major elements of a sub-
project, e.g. conjunctive ground and surface water areas

*Morel, for example, has capital costs for market development,
farm to market rocads, as well as fisheries development.
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should be evaluated separately from surface only areas.

4, Standardize on the costs to be included in a sub~project
and estimate benefits accordingly. For example, if only
direct 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 CCA. 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

The total program of the Department of Irrigation has doubled
cver 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, wmedium 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/ID, will be of sufficient volume to include this
$58 million Project. Generally speaking, application of the criteria
jointly agreed by GOI/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,
approximately equal to operation and maintenance (0&M) costs. They
are assessed agsinst each farmer on the basis of areas of irrigated
crop and are different for each crop. Water rate schedules are
reviewed by a 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 attempting to increase rates and the Legis-
lature has responded in seven different years 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 analvses show that the high
financial returns to farmers from irrigation, for all but the very
smallest farms, would support higher water charges. For example,
a two ha farm in the Gudha project currently yields a net farm
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revenue of Rs 2,400 which leaves a family of six below .he pouverty
line of Rs 3,600. At full development, which takes place after the
fifth year, net farm revenue would be Rs 5,800 of which 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 maintenance 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 specific 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 the level of water rates.

Rajasthan is strengthening its tax effort. 1In 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 share 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 ESTIMATE AND FINANCIAL PLAN

{$ Millions)

AID GOI/GOR

Grant Loan Civil Works Le.:d Aquis. Total Others Total

Fx_ 1 ¥  IC  Fx ic_ ¥ L6 FX I F IC
MIP CONSTRUCTION . 27.00 13.60 4.25 17.25 44.25

STUDIES & OTHER
TECHNICAL .27 .18 G.45
ASSISTANCE
25% INFLATION .03 .02 6.75 3.25 1.05 4.30 11.10
57 CONTINGENCIES 1.25 0.75 0.20 0.93 2,20
"~ TOTAL T30 .20 35.00 17.00 5.50 22.50 58.00
PROJECTION OF EXPENDITURES BY FISCAL YEAR
($ Thousands)
AID GOI/GOR
Grant Lean Civil Works Land Aquis. Tetal
¥X IC_ _FKX LC _FX LC FX 1C FX LC Total

1981 50 50 4,000 2,000 900 2,900 7,000

1982 150 50 6,000 3,000 1,800 4,800 11,000

1983 50 50 9,000 4,500 1,400 5,000 15,000

1984 50 SG 9,000 4,500 1,400 5,900 15,000

1985  --  ——— 7,000 3,000 — 3,000 10,000

Total 300 200 35,000 17,000 5,300 22,500 58,000
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E. Socilal 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 fewer than 500 people. Children under 14 constiltute
44 percent of the population; those over 60 make up only 6 per-
cent. Population growth averages 2.8 percent 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 im 1974 was Rs 819 ($103).
Scheduled castes constitute 10 percent and scheduled tribes 12
percent of the population.

Social Organization: In southeastern Rajasthan, people
typically live in small villages and farm lands surrounding the
villages. Self-sufficiency and maintenance oi a subsistence
"floor" are household goals. Holdings must be able to support a
labor unit - a family of two to fifteen members - without excessive
dependence on outside resources and within the 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 fairly stable and mostly owner-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 i1s available to satisfy
a share of ongoing needs.

Labor for most farm operations is provided by the house-
hold members. Heavy work 1s done by men and boys, but women
participate in virtually all other operations. Farmers collab
orate with neighbors and kinsemen for necessary labor, especially
at peak seasons such as harvest. In addition, larger farmers
hire laborers at a fixed daily cash wage. During the slack periods
family members, both men and women, work either as agricultural
labor or on public works projects such as road or canal comnstruc-
tion. Generally a reservoilir of labor in India is found among the
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scheduled caste and the schecduled trihe populations.

Key social elements of the farming system are: (a) the
joint family household, (b) the set of patrilineally-linked kins-
men in a community, (c¢) the wider caste group linked by cowmmon
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 joila their
husbands' households at marriage with inheritance through the male
line. FEach household is tied in a web of marriage allilances with
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 &
village population, but usually one or two castes of cultivators
counstitute a majority, with dependent groups of artisans and lab=
orers attached to the community as well,

. 2. Demography 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 Jalore 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 was 3,215,00C.
Population of scheduled tribes was 39 percent ia five southeastern
districts in the project area. Rural population (by census defini-
tion) in 21 ddistricts comprising the project area totalled 16,673,000
or 90.8 percent. Annual population growth in the ten years following
1961 in a sample 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, show a narrow
range of population density, all of it tural, with an average 1.93
per hectare (193/sq kilometer or 500/sq. mile). Sex ratios (male/
female) are 1.1 to 1 in both cases. Of the total labor force in
the two project areas, about 75 percent are cultivators and the
remainder are landless (See Annex A, Table 10).

3. Farm Size Distribution and Tenancy Rights: Average farm
size in Rajasthan is 5.45 hectares. Farms are smaller in the
districts where this project is concentrated (the 'mormal zome')
and larger in the semi-arid and arid zones of the northwest,
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averaging about 3.0 ha in the project area and rising to 18.63 ha
in the four arid zone districts. (See Annex A, Table 4).

Using Tehsil level census data (1971) farm size distribution
estimates were made for the three MIPs (See Table 11, Annex A).
Average sizes are: Jaisamand 2.29 ha; Morxel 2.74 ha; Gudha
2.10 ha. Population growth of about 25 percent simce 1971 will
have reduced these average sizes. Persons per rural household
range from five to seven. Average number of tracts per famm
were 2.5 in the Morel project.

Two case studies of farm size distribution (see Table 11,
Annex A) lead to the conclusion that two-thirds of the farms in
an MIP will be average size or less and 90 percent less than
twlce the average size. In the three projects studied between &80
and 88 percent of the farms are less thanm 4 hectares.

Table 12, Annex A, shows an abbreviated farm budget based
on the economic analysis of the Gosunda project. Considering
yields, cropping patterns and farm production costs under existing
pre-project rainfed conditions, net farm revenue is estimated at
Rs 500/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 revenue was
estimated under present, future without project and future with the
project conditions. The hypothetilcal 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 will increase at full development
to Rs 5,800. The average farm in Gudha is about two ha. Such an
average farmer would add Rs 2,600 per year to net farn 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 would be
required (see Table 13, Amnex 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 owmerhsip of land legally resides in the State, tenants
normally exercise all rights of ownership including transfer by sale,
subletting, inheritauce and mortgage. Under the Rajasthan Tenancy
Act, in order to protect their rights as a class, members of
scheduled tribes and castes may not transfer their temancy interests
to persons who are not members 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 ome
crop and 7.2 ha for land with assured irrigation capable of growing
two crops. These are sufficiently high that they are generally
inoperative in MIPs except for a few holders in new projects.

4, Resexrvoir Area Displacement and Land Acquisition: Proce-
dures for land acquisiton for public works are prescribed by the
Rajasthan Land Acquistion Act of 1954 and are based on the constit-
utional principle that no one can ba deprived of property without
due compensation. Courts have ruled that rights of use arec equiv=
alent to property. These prccedures apply to land and other
property required for reservoirs, camnals, 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 where 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
regservolr recedes. Rates of compensation are set at market value
by the appropriate Revenue Department authorities. Government-held
land, if available in the irrigated area, may be exchanged for
reservolr lands and displaced persons are given first opportunity
to purchase such lands but not at special concessional prices,
although such government lands are priced well below market value.

These procedures appear fair and equitable, though, typi-
cally, strong objections often are ralsed by affected land owners.
The CWC/AC will report on the implementation of these procedures.
Baseline studies to be condcducted in new 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 1s designed to
ensure that the smallest farmers receive full water 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 azvaiiable water in any year. The
approved minutes of the Jawai Project Water Users Committee meeting
for 1977-78, for example, provide for allocation of full water
supply to all holdings of less than two acres, full water supply
for two acres for holdings ranging from two to eight acres in size,
and full supply for 25 percent of all holdings greater than eight

acres.

6. Targeted Rural Development Programs: Several different
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agencles were created by GOI over the past decade to implement
programs aimed at specific grouns - 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 are 25 percent for small farmers (less than two 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 finsnced by the farmers themselves.

7. Social Soundness: Project benefits will tend to accrue in
proportion to irrigated land holdings. That AIDs target group will
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 watercouarses under the
Project will make it physically possible to distribute water equita-
bly.

8. The Role of Women: Women in the project area investigated
play an active role in virtually all aspects of rural life. They
are, in ritual and in theory, subordinate to men; in fact, wcmen
and especially mature women, plav an important part in village eco-
nomic and political life. In poorer families aad among smaller
farmers, women and girls may earn substantial income 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 workers. Women will also take
part in constructing and maintaining the watercourses for family
land.

Women and girls will benefit from project iInputs primarily
thrcugh 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 considered "socially" wasteful,
such as marriages, not only provide recreation, but also associate
the families of castes in a socio=-economic web which has important
"social insurance'" implications, especially for poorer farmers
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who must call on relatives in time of need. Another important
.enhancement of the quality of life 1n participating project
areas is the increased opportunity for women's participation in
religious pillgrimages and festiwvals brought about by higher
income from the farm.

F. Environmental Impact

The PID review for this project called for am Environmental
Assessment (EA) during project design. The EA of this project
represents the culmination of a series of events as follows:

(1) U.S. envirommental consultant assistance to USAID/India 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 sclicitation 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 iIn 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 officlals and employed a
number of Indian consultants in engineering, zoology, botany and
geography.

The 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 envirommental 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) 1lnterviews with farmers
in project areas, and (3) field observations. The scope of the
study was confined to filve projects potentially eligible for
AID finsncing 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.
Potentlally adverse secondary impacts such as deforestation and
soll erosion in project catchment areas have been identified by
both Irrigation and Forestry Department oificilals 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 lining 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 toward solving the
problem in existing projects.

Potentially negative social counsequences resultlng from the
dislocation of villagers in submerged areas are recognized, and
guidelines, including the placement of villagers on land in project
command areas, have been incorporated into a resettlment program.
Other potentilally negative impacts on the human population such
as the Increased incidence of malaria are expected to be minimal.
In areas where malaria has increased (but not significantly) along
with the introduction of surface irrigation systems, further study
13 needed to determine the degree of correlation between the two
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 would also be made possible
in reservoir areas. Flood control, in addition, is a positive
environmental outcome of irrigacion projects.

IV. IMPLEMENTATION PLAN

A. GOI/GOR Administrative Arrangements

1. Project Preparation, Appraisal 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 reviewed by the Planning and Financial Depart-
ments of the GOR and a final MIP program submitted to the GOI
Planning Commission and Ministry of Finance (MOF) for approval.
After -approval of an overall program, including the identification
of srecific projects, by the Planning Commission and MOF the GOR/ID
proceeds with detailed project development.

The Central Water Commission (CWC) is respomsible for tech-
nical 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 im the Project Paper and the Loan Agreement. The
CWC will be responsible for appraising candidate MIP designs and
certifying their compliance with these criteria. These appraisals
are done collaboratively with the GOR. USAID would participate

emmndanl Aaf maTlaaiad mcadonfia omos mcm e e ATV L8t
in the cz.yyx.qi:c;.&, of selected yLUJt:L.tb p&.upuacu for £HLY L.Lnd.u(,.Lng

Sub=-projects with CCA less than 2,000 ha will be approved by a GOR
Committee (represented by Rajasthan Irrigation, Planning, Finance
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and Agricultural Departments) applying the same criteria as
does CWC/AC.

The CWC is under the purview of the Department of Irrigation,
GOI Ministry 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 Water
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 and evaluation and the use of ceomputer techniques
if required.

Sub-project Summary Reports prepared by the CWC/AC and the
GOR Appraisal Committee will be submitted to USAID. Upon acknowl-
edgement by USAID, payments on the sub-project are eligible for
reimbursement.

2. Supporting Agricultural Services: Complementary to the
construction program, but not financed under this project, are
necessary agricultural iaputs and services including fertilizers,
pesticides, credit, markets and market access, and agricultural
extension. The Ministry of Agriculture is responsible for supplyving
or coordinating the supply of these services. The GOR will provide
a statement on agricultural support services for each sub-project
when submitted to the CWC/AC or GOR/AC for approval for AID financing
(see Section II A 3).

Command Area Development (CAD) features of MIPs are the respon-
sibility of GOR/ID for planning and design. Other affected depart-
ments of GOR then arrange through their own budgets for conduct
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 finarncing
agencies (e.g. commercial banks or the cooperative land development
banks) for on-farm development costs that must be borme by farmers
in CAD programs.

o. Water Allocation and Management: Decisions on water distri-
bution for each medium irrigation project are made each year
by its Water 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-
cha. The Executive Engineer in chage of the MIP is Chairman and
reports om avallable water that can be supplied. The numher of
irrigations and general cropping program is determined by the
Commitee. TFinal decisions are ratified by the Executive Engineer
after considering the desires of the farmers and the advice of the
irrigation specilalists.

Each chak has a Jal Vitaran (Water Distributlon 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 which are
not settled among the farmers themselves are referred to the
Executive Engineer who 1s empowered to make an official decision.
But this 1s 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 actioms 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 Patwaris 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 gvown by each cultivator, and for imposing
penalties for misuse or waste of water. Cultilvators who misappro-
priate water to their own use are assessed 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, training programs.will. be-set up and training .modules.. .. .

prepared by the GOR's Irrigation and Agriculture Departments for
training of departmental, community level and water-user organlza-
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 extemsion and water user organization personnel.
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B. AID Tmplementation/Monitoring

1. AID Administrative Arrangements: USAID/New Delhi has
designated a Project Manager who will be responsible for coordi-
nating Project analyses and formulation and will handle all facets
of Prcject implementation. A USAID Project Committee has been
formed to assist the Project Manager. USAID's Controller will
make all project disbursements in accordance with standard AID
procedures regarding direct reimbursement.

2. Project Monitoring: USAID staff will participate in
selected sub-project 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 selective basis. Periodic trips to
monitor comnstruction activities, including contracting procedures,
will be made as approyriate. In addition, monitoring activities
will cover other aspects of the Project such as baseline studies
progress, coordination by the Mintistry of Agriculture and use of
training and technical assistance. Trip reports covering substan-
tive issu2s will be prepared and shared with the GOR and CWC.
Project reports by the Appraisal Commitee of CWC 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 USAID staff in the summer of 1980, as well
as the agriculturists and loan officers currently part of the
Project Committee. :

3. Progress Reporting: CWC/AC will prepare and submit the .
tollowing progress reports: (a) Project Implementation Reports ~
will be prepared annually after a review with GOR officials. It
will include status of sub-projects under planning, implementation
and operation and projections for the ensuing year and the remaining
life of the project, giving particular ittention to management and
financial considerations, (b) Reports will be submitted following
visits to Divisional Cffices and/or field sites for each-sub-project
on the following schedule: (1) Preparation Report-every sixz wmonthe;
(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 amount 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 will 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 r-etain all contracts, vouchers, etc.

for AID monitoring and audit purposes. Once sub-projects have
been approved, payments for sub-projects made subsequent to
signing of the Loan Agreemert 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:

June 1980 - sign Project Agreement, obligate first tranche
of $15 milliom.

Novewber/December - Initial sub-project Summary Reports
snbmitted 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 final evaluation.

C. Evaluation Plan

1. Regular Evaluation: The GOR/USAID will conduct regular
evaluations at approprilate intervals following commencement of
the Project. These evaluations will cover progress cn physical
construction, funds disbursed, status of special studies required
under the project and area actually brought under irrigation. The
GOR will provide USAID with an annual sumiary report including the
above, and other mutually agreed data.

2. Special Evaluation. The GOR and USAID have agreed to
conduct a speclal evaluation of project performance at the mid-
point of project implementation, probably about thirty months.
after initiation. This evaluation will include, in addition
to review and analysis of ltems covered in regular evaluation,
information on cultivators benefitted, employment generated,
yileld changes, changes im output and income for benefitted farmers,
increases in available water, operational/implementation problems
requiring action and training, an in-depth analysis of the perfor=
mance of selected improved watercourses, appropriateness of design
criteria, agricultural performance, organizational arrangements
for the allocation and management of irrigation water, special
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attention to beneficlary and environmental impact, and d:tailled
analysis of implementation problems with recommendation: for
resolution. USAID will provide grant financing for the services
of an irrigation engineer. hydrologist, agronomist, and agri-
cultural economist to assist in the evaluation. The CWC will
also participate. The scope of work for the evaluation team
will be prepared by the GOR in comsultation with CWC and USAID.

3. Baseline Surveys: Detailed socio-economic baseline surveys
for selected sub=projects (notiomally, eight or tem) will be con~-
ducted by the GOR, elther 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 town or towns serving the
command areas of sub-projects. This will include an assessment of
the off-site employment generating effects 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
specifically 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
fields 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 watercourses,
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/GOI and USAID.

D. Conditions Precedent, Covenants and Understandings

No special Conditions Precedent (CPs) or Covenants to this loan
will be required.
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TABLE 1

TENTATIVE LIST OF PROJECTS PROPOSED FOR USAID ASSISTANCE

2 Proiects
New Projects
1 Khotari
2 Gosunda
3 Basgsi
[ Hindlot
5 Chhapi
6 Bilas
7 Gagrin
Ongoin
9 Meja Feeder
10 Harischander
Sagar
11 Bhimsagax
12 Panchana
Moderndzation
13 Meja
14 @ombhixri
15 Morel
16 Parwan Weir
17 Gudha
18 Jawvai
19 Alndia
20 Parwati
21 Galwa
22 Jaswant
Sagar
23 Mashi
24 Jalsamand
25 Rajsamand
26 Jagger Bund
27 Chhaparwada
28 Kalakhsagar
29 Parbatd

District

Bhilwara

Chietogurh
Chittogurh
Kota
Jhalawar
Rota
Jhalawar

Bhilwara

Jhalawar
Jhalawar
Sawaimahoupaur

Bhalwara
Chittogarh
Swamaimashoupaur
Kota

Burdil

Pali

Kota

Kota

Tonit

Jodhpur

Tonle

Udaipur
Udailpur
Sawaimodhopur

Jaipur
Jaipuz
Bharatpur

Irrigated

Envirommental
Regilon Area (Ha)
North Mewar 3,077
Upland
Mewar Plateau 9,569
N. Mewar Upland 2,892
Hadotd Plateau 2,965
Hadotd Platean 7,000
Hadoti Plateau 2,480
Hadolt Plateau 7,676
35,659
N. Mewar Upland 4,000
Hadoti Plateau 8,000
Hadotci Plateau 7,000
Eastern Plains 3,600
(24,600)
N. Mewar Upland 2,680
Mewar Plateau 2,960
Jaipur Uplands 4,100
Hadcel Plateau 1,600
Hadotil PMlateau 1,940
Luni Basin 3,600
Hadoti Plateau 1,616
Hadotl Plateau 3,160
Hadotl Plateau 1,120
Luni Basin 2,005
Jaipur Jplands 2,020
Mewar Plateau 5,500
Mewar Plateau 2,800
Fastern Plains 3,698
Jaipur Uplands 2,575
Jaipur Uplands 1,313

Eastern Plains

2,906



TABLE 2 AREAS AND YIELDS - PRINCIPAL CROPS 1977=78

Czop
Rice

Jowar
Bajra
Maize
Wheat
Barley
Total Cereals
Pulses

Major Oilseeds

Area 000 ha
India Rajasthan
40,002 183.5
16,273 722.7
11,035 4,074.2

5,700 749.2
21,203 1,831.3
1,992 470.5
103,597 8,089.9
23,536 4,019.9
15,506 1,116.0

Yields kg/ha

4 India Raiasthan
4.6 1,317 1,296
A 726 396

36.9 4627 197
13.1 1,043 6588
8.6 1,477 1,424
23.6 1,159 1,403
7.8 1,099 —
17.1 501 504
7.2 576 ==

Source: Indian Agriculture ilan Brief

17¢th Editiom



TABLE 3 AREAS IRRIGATED AND CROPPED IN RAJASTHAN

Area % Percent Irrigated
000 Ha Area Rajasthan All India
Rice (155) (0.9) 37.4 38.2
Jowar (713) (4.2) 0.1 5.0
Wheat (1762) (10.3) 64.9 61.9
Total -- Cereals and
Millets 7912 46.1 22.3 30.9
Gram (1953) (11.4) 17.3 16.7
Total Pulses 4479 26.1 8.1 8.0
Total Foodgrains 12391 72.2 17.2 26.5
Sugarcane 40 0.2 95.0 78.3
Condiments & Spices 177 1.0
Fruits 10 0.0
Total Vegetables 31 0.2
Groundnut (280) (1.6) 0.4 7.0
Total Oilseeds 1116 6.5 8.3 7.8
Cotton 309 1.8 74.8 22.8
Unreported 3087 18.0
17,164

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 irvigated, but very lictle (less
than 1 percent) of jowar, bajra and maize is.

As showm by Table 2 yields for wheat, rice and pulses, crops which are

irrigated, are very hear to the national average but Jowar vields are only
about one-half. This table also shows that, compared to India, pulses are
emphasixed in the cropping pattern. Areas in cereals, particularly wheat,
fall short but approach the naticnal average.



LABLE &

Disirict-wise Position of averuge Size of Holding ard Percentage of Holdings
and Areuas to State rotul

Percentage to state total
District Average size
of holding Holdings Area

(hectares)

oty e . e [P ——

Nommosl Zone

(a) NTA
I Ajmer 2.95 4.42 2.39
2 Alwae 2.41 5.83 2.58
)} Bharatpur 2.25 7.4%5 3.25
4  Bhilwara 2.80 5.%7 181
§ Bundi 3.67 1.68 1.13
6 Ganganapgar §.96 4.20 6.99
7 Jaipur 3.93 6.382 <.96
8 Jhalawar 3.51 2.82 1.31
9 Ko 4,27 3.95 3.09
10 Pali 5.1¢ 4,15 3.91
11 Sawai Madhopur 2.30 5.17 2.66
12 Tonk : 4,36 3.05 2,499
Non-tribal area 3.75 55.50 318.07
(b) TA
13 PBanswara 2.53 3.56 1.19%
14 Chittorgarh 3.27 $.13 2.51
15 Dungarpur 2.13 213 0.84
16 Sirohi 3.2 .76 1.04
17 Udaipur 1.37 8.15 3.27
Tribal area .87 18.30 8.85
Arid Zone
18 Barmer 19.71 2.85 10.28
19 Bikaner 23.01 1.29 520
20 Chueu ' 14.72 2.7 7.37
21 Jaisalmer 25 14 0.56 2.53
Arid zonre 18.63 7.43 25.38
Semi-arid Zone
33 Jalore 8.93 2.56 4.18
23 _.aunjhunu 4,72 2.7 2.35
24 Jodhpur 12.82 3.67 2.63
15 WNagaur 8.53 4.78 7.42
26 Sikar 4.67 3.57 3.06
Semni-arid zone 8.11 17.26 25.64
27 Colonisation zrea 1.10 1.01 2.06
Stago 3.48 166. 00 106. 60




TABLE 5

Project
Chappl
Gosunda
Bhimsagar

Jailsamand

(with W.C.)

Gudha

Morel

SUMMARY OF COSTS AND AREAS FOR STUDY MIPs

Culturable
Cost Command

{(Lace Rs) Area ~ has
587 .45 9,336
702.50 10,000
664.70 9,990
625.00 26,200

(689.00)

2866.51 13,860
582.50 21,600
3,4353.66 87,936

Nor Add’ i Cost Rs/ha
Irrig. Normal Add'1l Normal
After Irrig. Irrigated
Project has Area -~ Rs
7,000 7,000 8,392
9,569 7,632 9,296
8,301 8,301 82,007
11,548 5,497 11,370
(8,01¢0) (8,602)
16,704 3,475 7,670
22,3557 7,028 8,280
69,477 38,933 8,824

Wotes

New Project

Maip camals cnly limed
New Project

Main canals only lined
Cn going projesct

Dam and unlined canals

Moderaization

Maln camals, distrib-
utaries and minocrs lined
W.C. est questionable

Modernization

Maln canals, distrib-
vtaries and minors lined
Modernization

Ralse dam. Line maim
canals, distributaries
and minors

%16,200 rabi



TABLE 6 __ YIELDS IN SAMPLE MIPs - Qtls/Ha.

) Irvipated

Unirrigated

' Sawai™
Crop Madhepusr
‘Wheat HVY :
Wheat l 11, 3
Mixed Rabi :
Jowar 4,2
Bajra 4,5
Barley 10. 7
Maize 4,73
Maize, Hybrid
Rice 1. 8
Puises, Kharif 2.7
Pulges, Rabi - 5.8
Gram 6.5
Musgtard 3.5
sroundnut 6.1
Oilseeds
Fodder, Rabi
Sugarcane ,
Cotton 8.0
Cotton, American
Til 1.9
Chillies
Moong

1/ 1970 - 75,

Projected

Bt
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30.0
20,0 - 25.0
18,0
20.0



TABLE 7 EXPENDITURE RY GOR IRRIGATION DEPARTMENT

1979-80 1980-81 78-75-82-83

SOURCE 1974-75 1975-76 1976-77 1977-78 1978-79 Estlmated Proposed VI Plam indicated

1. Govt. of Rajasthen. 4.16 4.89 G&.45 7.47 8.03 8.49 2.50 #
2. Central Crants

Major: 27.58% 34.82 47.38 52.64 48.86 77.21 44,03 298.97

Medium: 1.63 2.61 3.28 5.81 10.26 11.37 17.55% 106.03

Miner: 1.60 1.78 3.78 3.80 4,75 6.40 5.00 25.00
3. Centrelly Sponsered

schemes (LOAN) 3.98 2.72 6.10 4.67 ¢.02 28.17 9.00 %
TOTAL: 39.21 46,83 66.99 74.40 80.92 91.65 85 .08

* Mot yet known.



TABLE &

Name of Crops

WATER CHARGES APPLICABLE TO MEDIUM IRRIGATION PROJECTS Rs/Acre

19557 1958

Sugar Cane

Rice

Caotton

Garden

Maize

Jawar (Sorghum)
Bajra {millet)
Pulses

Sunhemp & grass
Gowar

hMaternuts

Indigo & other
dyes

Zeera

Luucern, Poppy,
Tobacco

Palewa

Wheat

Barley, Oata

Fodder

Bajar, Gochari

Melons, Al cother

&

)

abl cropo

€

22,00 22,00
g.50
5.00

§i2, 00 12,60

i2, 60 iz, 06

=]

D dx €D
] a

€2

[és]

B o
o s
e o
e 6
(€]
© ©
o e

Gram with | watering 7. G0

Gram with 2 waterings

All Other Crops

7. 80

7. 60

1967

27, 60
8. 50
13,00
I7.00
7.00
7. 06
7.00

17. 00

3. 00

§5. 80
4,600
10. 00
7. 00

12,00

1970

27,00
16. 00
13. 00
34, 00

1972

3G6. 60
14,00
20, G0

7. 00

12, 60

7. 00
12,00

1974 1976 1979
35.00 40. 00 46, 00
25,00 28. 00 32.00
25, 00 29.00
50. 00 58. 60
i2. 00 14,00
12, 00 14. 00
12. 00 14, 00
15, 00 17, 00
i2. @0 i4. 00
15. 060 i7. 00
20, 00 23. 00
16, 00 18. 00
16. 00 18, 00
25, G0 29.00
25,00 29, 00
25,00 29,00
25,80 29,60 -

6. 00 7. 00
15, OD 21.00 24,00
i1, 00 15, &0 17. €0
12, 00 k4, GO
16, 00 20. 0C 23,00
18, OO ZL 00
10. 00 14, 00 16. 0O
1%, OC 20,00 23.00



TABLE 9

Distrigi-wise Pogisior of rural crd wrban Papulasion asr rélsa }he Popuilation of
Sclesduled Tribas

(hougands
Diatrigt Population Populas
tion of
Rugal Urban  Total  Schadulzd
Tribs
Normal Zoae
(8 NTA
1 Ajmee 716 432 1148 15
2 Alwer 1264 127 1391 111
3 DBbaratpur 1285 203 1420 44
4 Bhilwara 939- 116 1055 98
3§ Bundi 387 98 485 87
6 Gonganagar 1164 230 1394 2
7 Jaipur 1736 746 2482 276
8 Jhalnwar 563 59 622 &4
9 Kota 869 275 1144 165
160 Fali 852 108 970 48
11 Sawai Madhopur 1051 142 1193 270
12 Touk 517 109 626 71
Sub-toial 11353 2647 14400 1250
®) TA
13 Bangwarm 621 34 855 477
14 Chittorgarh 847 98 945 185
15 Dungarpur 499 31 530 338
16 Sizohi 348 76 424 921
17 Udaipug 1582 222 1804 607
Sub-total 3897 461 4338 1696
Arid Zopsa )
18 Bormse 719 56 T3 45
19 Bikanez 336 237 573 4
20 Chusu 616 239 875 4
21 Jaigalmzy 143 24 167 7
Sub-total . 1814 576 23¢0 €9
Ssmi-exid Zona
22 Jalors 638 K} 668 53
23 Jhunjbuny 767 162 929 16 1
24 Jodhpur 785 368 1153 26 !
25 Nagaur 1167 155 1262 2
26 Sikar 865 178 1043 6
Sub-towml 4162 893 50635 121
Tezel 21280 4897 23808 3189

yeqeduled
£q87€S

- 196
2587
Fis
%1
8%
3daa
Log
102
2¢7
i &l
293
/23

2467

136
155
2z/
{33
7T

4oTb



TABLE 10 POPULATION AND LABOR FORCE IN
TWO SAMPLE MIPs

Morel Gudha Total
Ne. Percent"j No., Percent 2/ D, Percent 2/
Gross Command Area Has, 23,900 18,146 42,046
Culturable Command Area Has 21, 600 10, 860 32,460
Population 44,999 %/ 35, 97224 80, 971
Sex Ratio M/F 1. 1/1. 0 1, 1/1. ¢ 1,1/1.0
Literacy Total 5,524 12. 27 3,028 8. 42 8, 548 10. 56
Male 4,979 11.06 2,564 7,13 7, 543 9. 32
Female 545 1. 21 461 .28 1, 0405 1. 24
"Work Force 14, 014 31,14 12,574 34. 9% 26,588 32. 84
Male 12,094 26,88 10, 699 29, 74 22,793 28.15
Female i, 920 4,27 i, 875 5,21 3,795 4,69
Cultivators 10, 900 24,22 8,718 24, 24 19, 600 24.23
Male 9,128 20,28 7,769 21, 60 16, 879 20, 87
Female i, 772 3.94 949 2. 64 2, T21 3. 36
Agricultural Laborers i, 219 2.71 i, 524 4,24 2,923 3, 39
Male 939 2.09 851 2.37 i, 970 2.21
Female 280 0. 62 673@ ,  1.87 953 1. 18
Other Workers 2,245 4. 99 2,332~ 6.48 4,577 5,65
Male 2,07 4,61 2,079 5. 78 4,154 5.13
Female 170 0. 38 253 0. 70 423 0. 52
Number of Farm Famililes 5,170
Population/sq km GCE 188 198 193
Population/sq km CCA 196 331 247
Farm Families/Ha 0.48

a/ of totzl popnlation
b/ Entire population is rural
¢/ Mining, guarrying, livestock, poultry fishing, plantations, orchards, etc.



TABLE 11

Farm Size (ha) __“_Eggﬁg_%i
ok Cum

0-1 44,2 44,2
1-2 23.1 67.3
2-3 13.7 81.0
3-4 7.5 88.3
4-6 5.8 94.1
6-10 4.7 98.8
10 and over 1.2 106.0
CCA, ha 10,860
Households 5,175

Ave. Size, ha 2.10

Population 36,000
No. of Heoldings
Holdings/household

FARM SIZE DISTRIBUTION IN MIPs

__ Morel
P Cum
28 28
26 54
16 70
10 80
11 91
3 96
1 100
21,600
7,892
2.74
44,999
19,494
2.53

Jaisamand
%A Cum
32 32
29 61
15 76
10 86
8 94
5 99
L 100
26,200
11,452
2.29
57,076
88,345
7.71

C
_pars study ¥

4

~J
e 3R SC TRV S e AN

Cum

8.7
23.3
39.7
47.6
67.8
87.6

100.0

af om sub-project

report, except households from census

Br
b/ Synthesized from project report and 1971 census data using

pormalized distribution based on Gudha and Pali.
¢/ Studies on the Economics of Farm Management, Pali District

Rajasthan, Combired Report 1961-62 to 1964-65.

Directorate

of Econmomics and Statistics, Ministry of Agriculrture,

Gov't. of India.



TABLE 12 1/
ONE HECTARE RAINFED TFARM BUDGET -~ GOSUNDA=

Net Rev/ha % Land Use Net Farm Revenue
RABI
Wheat 571 e e
Barley 582 oo e
Oilseeds 853 == oo
Pulses 6851 .20 131
Condiments 1082 .05 54
Fallow s .75 ===
‘ Sub Total 1858
KHARIF
Maize 624 20 1258
Sorghum 762 .10 70
Oilseads 654 .10 65
Pulses 395 .05 ' 20
Fodder 699 .05 35
Fallow e .50 ==
Sub Total 315

1/ This table based om Gosunda exdsting rainfed croppimg pattern
and yields and net revenue from rainfed :reas uader without
project conditions.

TABLE 13 COMPOSITE FARM BUDGETS - GUDHAAJ
Future
Without With Added by
Present Project Project Project

0.5 ha 600 800 1,450 650
1.0 ha 1,200 1,600 2,300 1,300
2.0 ha 2,400 3,200 5,800 2,600
4.0 ha 4,800 6,400 11,600 5,200

i/ Based on Tables one through seven in the Economic Analysis
Repozt.



ANNEX B - MAPS

1. Poligtical Map of Rajasthan
2. Location of MIPs
3. Rainfall Map of Rajasthan

4L, Schematic of Medium Izrigatlon Systems
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AMDEE C

PROJECT DESICH SIRARY
LOGICAL FRAMMED
Project Tigle & Bushor: Rajsoghon Modium Irrigation - Indis 396-0467

Lifc of Project:
. Prom FY 80 co U¥ 83

Tozol U.5 Funding: $35.5 mililen
Dege Preperad: 4/10/80

Loans §$3% milidem

HARBBATIVE SIDMARY

MRANS OF VERIFICATEQH

OBIGCTIVELY VERITABLE UNDICATORS

Progrsm or Sector Goal: The
broader objective to uhich this

profect coatributes:

L. Imcroose lovel & cocurity of
sonll feresr incems.

2. DOupeed sural exployment oppor—
cunitiea.

3. Increcsed aveilability of feood
to rural and wrban poot.

1. Hot farm imcome Imcreased By

125 oillfen rupecofyr.

2. Added coployoenmt im comstructionm
of 30,020 pozoem yearo.

3. Added ommual ogricultural
cmploynent of 36,000 peroon years.

Batal

1. Boselimo studiec made under
tho projock. ’

2. Production statisctice from
Rovenue ond Agricultural Depes.
3. Government otatistice on
food consumptiom and prices.

4, DRvaluatiom studies.

Acounpticns for achioving goal ERERotot

1. GOI/GOR mainteino agriculturel price
policies which aze favorablo to cmall
farmera.

2. Comstruction ectivitics of MIPs
rontinue to wee lobor imtenmsive methoda.
3. DMarhet amd ctorage metwork rcmaims
adeguate for imcrecased production.

Project Purposess

1. Increase cmall farmer cutput.
2. Deocresse the icpect of drought.

Condicions thot will indicate
purpooe hao been ochieved. End
off profiect otatua.

1. Pood grofm prodwucticn to
increase by 65,080 MET.

2. 32,000 or more femilfes direetly
beasfitted; 508 oFr more with

farmme of & ho. o leao.

3. Increase modermized frrigoted
azca 38,030 ho end doprove mager
mapogezent om 27,000 additicmol ha.

1. Porm ourveyo dome &8 part

of MIP fencoibility studies amd
avaluction ctudicao.

2. BRejcathen crop otatlaties

by blocks.

3. Water mamegement otudliec.

&, C¥C, GOR/ID zeportc.

Agcumptions for achiecvimpg purposel

1. Credic avellgble at reasonable Tag0a.
2. Tochmological imputo zemaim accoosibBd
and ot zoasomable pricas.

3. 4g. cutcnolom syetem -o¢rcagthoned in
MIP areas. ’ .

4, Ag. 6 Irrigeotiom Dopts. coecvdinmate
activitics well.

5. BRoservoir relesces managed te °
pipfaize plaonting risks and opeimize
production.

Culputs:
2. Izcreased scrsege umder

frrigecicn in the project arca.
2. Improved relisbilicy a=d
improved distributics of water
to farmers.

3. Improved cfficiency of
water wad.

Mormicude of Cutputs

1. GOB doubles eczponditures em
MIPo during LOP.

2. Mew or modernized frrigetiea
om 65,000 hectares of odd'l lond.
3. Irrigotion imtemsity imcrossed
by 20 peorcemt.

4, Troiming of ten GOR/ID caglmecrs.

froieing of ciu GSR/DOA ccomnomiats.
5, Tem coclo-ccononiec bacelinme
seudico. Imiepsive water ogot.
oruedico im cech oub-project.

L. GOR/ID and AD records

ond GOR amd CHC Preoject reportls.
2. DRevenue amnd Agricultursl
Bept. cropping reperto.

3. Review of baselime socio—
cconomic and water mamnagement
ctudy TCportso. '

Aspumptions for achicving outpmesd

1. GOI/GOR budget oufficient reooUEeCs.
2. GOR cngincerinmg & comtraoct DgLo.
capacilicy adequate.

3. Adequatc nusber of fascible projecto
can be idencified,

4. GOR otoff ovelleblo for troinimg

Inputss

Pinancing 67% of comstruction
coots of NIPs by loam. Grent
financing of croiming end
studies. USAID porticipation
in evoluations.

Implementation Torget
{Typc & Quanticy)

Dlcburcenent ($ cilliom)
PR LC GOL/GOR Togod

1981 R 2.9 7.0
1982 .2 8 5.8 15.0
1983 110 6.4 16.5
1984 .18 4,9 12.0
1985 5 2.5 7.5
dogal .5 33 22.9 58.0

1. GORJCHC/AID monfitorimg. - -
2. C¥C/AC reportao

3. Sub-project sccounts

4, GOR/COI sudit reports

3. GOR/GOI vouchers.




ANNEX D

\ Section 611 (e) Certificatilon

RAJASTHAN MEDIUM IRRIGATION PROJECT (386-0467)

This project will filnance 67 percent of the comstructilon
costs and 100 percent of associated training and research
costs of a set of medium-irrigation sub-projects planned by
the Government of Rajasthan to increase food productlon and
rural employment for the wural poor of the southeastern zone
of the State of Rajasthan.

I, Priscilla M. Boughton, Principal Officer of the Agency for
International Development in India, do hereby certilfy that in my
judgment, the Govermment of India and the Government of Rajasthan
have both the financial capacilty and fhe human resources to carry
out, maintain and utilize this project effectively. This judgment
is based upon the analyses contained in the Project Paper, as
well as the successful maintenance and uitllization of projects in
India previously financed or assisted by the United States.

\,p LA éd/ééﬁ, T 8 sy /\/QbL'E;Y‘J

Priscilla M. Boughton, Mlsslon Directorx
USAID/Iadia

WCIW‘\/ /17!/ /(/7&

Déke
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ANNEX B

S T e e Be(TY » COUNTRY CHECYLIST

Listed botow are, first, statutory criteria applicablie generally to FAA funds, and then criteria
applicable to {rdividual fund seurces: Development Asistance and Econcmic Support Fund.

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY

1. FAA Sec, 116. Can 1t bo demnstrated that
eontemplated assiseance will direetly benefit

the neady? 1I¥ net, has the Department of

State determined that this govermment has

engaged 1n a consistent pattern of gruss e
viglaticns of {nternationally recognizad

human rights?

@
(%]
-]

. FAA Sec. 481. Has it been determined that
the goverrmant of reeipient country has failed
to take adequata $teps to prevent narcotics
¢rugs and ather eontrolled substances {as
defined by the Comprehensive Drug Abuse
Pravention and Contral Aet of 1970) produced
or processed, in whgle oF 1/ part, In such
..country, or trangported through such country,
from being sold 111egally within the juris-
- dictton ¢f such eoumtry to U.S. Goverrment No
personnal oF thei{r dependents, or from . ¢
entering the United States ualawfully?

. FAA Sec. 620(b). If assistance 1s to
goverrmant, has the Secretary af 3tate

etermined that 1t i3 not contrulled by the

nternational Commmunist movement?

3
a8
d
i Yes.

4, FAA Sec. 620(c). If assistance 15 to
govermment, {s the government liable as

debtor or uncorditional guarantor on any

debt to a U.S. citizen for goods or sarvices
furnished or urdered where ?e) such citizen

has exhausted available legal remedies and Ne .
(b) debt {s not denied or contested bv such
governmant?

5. FAA Sec. 620(e)(1). If asgistance i3 to
"4 - & goveraent, has 1t ({ncluding governrent
-agenefes ar subdivigions) takem any action
whieh has the effect of nationalizing,
expropriating, or otherwise saelzing cuner-
sivip or control of property of U.S. citizens
or entities benefleially sumed-by them withe No
out taking steps to discharge {ts obligatioas °
tav:ard such ¢itizens ov entities?




6. FAA See. 620(a), 620(f); FY 79 Apo. Act

Sec, 108, 114 and 606, [s reciplent countr’f} )
““‘ﬁ"‘awm}ﬁn%zgmcg“unfmrf:m;1 as%‘ist&ﬂm ba pro- No. No assistanee will be pevidtied
vided to the Socialist Republic of vietnam, b aen o Head ac

Combodia, Laos, Cuba, Uganda, Mozambique, oF to these countries.
Angeia?

?. EAA Sec. 6204 3 I% r)’egipienﬁ country

n any vay nvolved {a (a) subversion of, or a8 awara A% 90V 2HE
mil{tary aggression against, the United States AID 1s ‘HD‘L avare 0F any such
oF any country receiving U.S. assistance, or {nvolvement,

(b) the planming of sueh subversion op

aggresgion?

8. FAA Sec, 620 (§). Has the country perwitied,

or failed to take adequate moasures to prevent,

the damage or destruction, by mob actien, of No.
U.S. property? '

9. FAA Sec. 620(1). If the country hag failed
to {nstituce tha Inveshrent quaranty program
for tho speeiflec risks of expropriation, incom-
vertibility or confiseation, hag tha AID
Acministrator within the past yeap considercd

denying assistanca %o such goverrment for this No.

reason?

10. .FAA Sec. 820(0); Flsherwan's Protective ) . )

fet T TOBT 5 SEnded. SeE- 51V Country No such actions have been taken against
has safzed, oF imposed any penalty oF 3&aRctich 1.5, fishing activities in {nternational
sgainst, any U.S. fishing activities in vaters.,

{nternational vaters:

a. has any deduction reguired by the _
Fisherman'es Protective fet bean made? Ma.

k. has complete denfal of assistance AL ;
been considered by AID Administrator? NJ. e

11., FAA Sec, 620 FY 79 Apn, Act.Sec. 603.

{a) Is the goverrment of the recipient country

in defaule for more than 6 moaths on Interast

or pringipal of any AlD loanto the country?

{b) 1s eountry In default exceeding ong year Ne.
on tnterest or principal on U.S. loan under

progrem for which App. Act appropriates

funds?

5. FAA See, 620(s). If contemplated Yes. Tndia spends a relatively small amot
asststance 18 dovg ammo 1o o nlatrat of 1ts foreign exchange on military equip
conzale Suoport Fund, has the Acministirator i i nys P s e 8 ) o
taken into account tho percentage of the et Efit’g‘»ﬂ’ ‘}\’é}ﬂ@bi@ f‘i gures are an est
country's budget whieh fs for milltary mated $300 wiilion military imports ov 47
expenditures, the ampunt of foreign exchange $7.5 bi1iion in tetal foreign exchange ir

spent on military equipment and the Y 80. India proposas to spend only 16%

its Central Goverrm ent budget on devense
U.S. FY 80-81. India's military purcnases
{nclude a variety of moadern weapon Systel
bought primardly from the U.K. and Franc

BEST AVATILABLE


jmenustik
Best Available


9 @

ne 12,

. emount spent for the purchase of sophisticated
wvaapons systeas? (An affivmative answer may
rafer to the record of the gnnual “Taking Into
Cousids, ationR” mamo: "Ves, as reportcd in

annual report on implercntation of Sec. 620(s).”

This report is prepared at time of approval by

the Administrator of the Operationral Year Oudget

and can be the basis for &n affirmative answer

during the fiscal year unless significant chonges

i circumstances occuyr. )

13, FAA Sec, 620{t). Has the country severed
diplomatic relatjons with the Unitad Statas?

If so, have they been resumad and have new
bilateral assistance agreements heen negotiated
and entered Into since such resumotion?

14. FAA Sec. 620(u). What {3 the payment staius
af the country's U.N. obligatiens? If the country

is fn arrears, were such arrearages taken into
account by che AID Adminfstrator in detarmninirg
the current AlD Operationnl Year Budget?

18, FAA Sec. 6208, ¥Y 79 App, Act, Sece. 607. Has
the country granted sanztuary from prosecution %o

any individual ar graup which has cemmitted an
act of intepnational terrovrism?

16. FAA Seg, 666. Docg the country object, on

* basis of race, religion, national origin or
sex, to the pressenes of any officer or caployee
of the U.S. there to carry Qut ggoncemic
development program under FAA?

17. FAA See. 669, 670. MHas the country, after
August J, 1977 delivered or received nuclear
enrichment or reprocessing equipmant, materials,
cr trchnology, without spucified arrangenents or
safequards? Has it detenated a rwclear devige
after August 3, 1977, although 79¢ & "nuclesar-
waapan Stats® under the nenproliferation treaty?

B, FUNDING CRITERIA FOR COURTRY ELIGIBILITY

i. Develooment Assistarce Ceuntry Criteria

a. FAA Sec. 102(b)(4). Have criterfa been
established and taken {nte-acesunt t0 823838
comi tiiznt progress of country i affectively
favolving the poor ia developmant, on such
{ndexes as: (1) fncreass in agricultural
productivity through emall-farm labor intensive
agriculture, (2) reducsd infant morality,

(3) contral af population growth, (4) equality
of {ncoma distribution, (Si reduction of
unaployment, and (6) increased Titeracy?

No.

India 1s not 1n arvears regarding
its U.N.obligations.

No .

Based on fnTormation received from
the State Department/Embassy the
answey to both of these quastions i
no .

Yes., These criteria are based on
Indla's Five Year Davelopment Plan
Ravised (1978-83) and are incorpora
in the Country Development Strategy
Statemant (CDSS). .

G



B.1.

b, PAA Sec, 108(d)(1). 17 appropriate, is
this ¢avalopront (including 5@h@1§ activity desigaed
to bufld motivatien for smalier families through
mndification of ceonwale and segial condltiong
supportive of the desire for large familles in
programs such as education in and out of schoel,
nutrition, disease control, mateywal and ¢hiid
health services, agricultural preduction, rural
develepment, and assistance 6 urban poor?

2. Econcmic Support Fund Country Criteris

a. FAA Sec. S02H. Has tha couatry engaged
in o consistent pattarn of gross violatioens of
intarnationally recognized hwaan, rights?

b. FAA Seo, 833(b). W1l agsistansa under

" the Southern Afries pregrem ba pravided to

Hozambique, Angola, Tenzanda, or Zembia? [f so,
hag Pregident determined (and reported t0 the
Congress) that sueh assistance will further U.S.
foretan paliey {ntersgts?

€. FAA Sec, 609. If cemmodities are to ba
sranted 56 that gale praceaeds will aecrue to the
recipient couptry, have Special Account (countore
part) arrangarents been made?

4. FY 79 App. Act,Seg. 113. W1l assistance
be provided for the purposc of aiding directly the
efforts of tha govermmiaat of sueh country to
repress the legitimate rights af - the population
of such eouatry contrary to tho Universal
Declaration of Human Rights?

e. 'Eggﬁgggtr 6208. Hi11 seeurity supporting
assistance b2 furnished te Argentina after
Septamber 30, 19787 .

NA

NA

NA

NA



ANNEX = 5C(2) - PROJECT CHECKLIST

Listed below are statutory criteria applicable generally to projects with
FaA funds and project criteria applicable to individual fund sources:
Development Assistance (with a sub-category for criteria applicable only
to loans); and Economic Support Fund.

CROSS REFERENCES: IS COUNTRY CLECKLIST UP-TO-DATE? Yes
HAS STANDARD ITEM CHECKLIST BEEN REVIEWED FOR THIS
PROJECT?  Yes

A. General Criteria for Project

1. FY 79 App. Act Unnumbered:
FAA Sec. 653 (b): Sec. H34A.

(a) Describe how Committees (a) Formal notification to

on Appropriations of Senate and Congressional Committees was

House have been or will be given in AID's FY 1981 Cougre-
notified concerning the project; ssional Presentation. To the

(b) is assistance within (Opera- extent additional funds or funding
tional Year Budget) country or categories shift. Proper congres-
international organization alle- sional notifications will be made.
cation reported to Congress (or (b) Yes.

not more than $1 million over
that figure)?

2. FAA Sec, 61l1(a)(1l). Prior
to obligation in excess of

$100,000, will there be (a) (a) Yes, see Saction TIiT
engineering, financial, and Project Paper.

other plans necessary to carry

out the assistance and (b) a (b) Yes. see Section III
reasonably firm estimate of Project Paper.

the cost to the U.S. ¢f the
assistance?

5. TFAA Sec. 611 (a)(2). 1f Not applicable,
further legislative action is

required within recipient country,

what is basis for reasonable

expectation that such action

will be completed in time to

permit orderly accomplishment

of purpose cf the assistance?

4, TAA Sec. 611(b); FY 79 App. Tes.
Act Sec. 101. If for water or
water-related land resource
construccion, has project met

the standards and criteria as

per the Principles and Standards




4., (comn't)
for Planning Water and Related

Land Resources dated October 25,
19737

5, TFAA Sec, 6llfe). If project
is capital asgsistance (e.g.,
construction), and all U.S.
assistance for it will enceed

81 wlllion, has Mission Director
certified and Reglonal Assistant
Administrator taken into counsid-
eration the country's capability

Yes, see Anney D of Project Papex.

effectively to maintain and utilize

the project?

6. FAA Sec. 209. 1Is project
susceptlible of executlon as
part of regiomal or multilateral
project? If so, why is project
not gso executed? Information

and conclusion whether assistance
will encourage regional develop-
ment programs.

7. TFAA Sec., 601l(a). Informa-
tion and conclusions whether
project willl encourage efforts
of the country to: (a) increase
the flow of international trade:
(b) foster private initiative and
competition; (¢) encourage
development and use of cooper-~
atlves;, credlt umions, and
savings and loans associations:
(d). discourage monopolistic
practices; (a) improve technical
efficiency of industry, agri-
culture and commerce: and (£) .
strengthen free labor umions.

8. FAA Sec. 601(b). Infor-
mation and conclusion on how
project wlll encourage U.S.

No, because multi-=lateral and
cther donors have similar projects
aand the GOI requested AID assis-
tance in this case. However, it
willl bemefit frum multllateral
suggasted projects in Rajasthan
in fields of irrigation and
agricultural development and in
surn should encourage more of
the same. Regional development
programg are Irrelevant In this
field in Rajasthan.

(a) Not applicable.

(k) Yes, In letting of certailn
construction and techmical
asslstance couzracts.

(c) Yes, especially rural crodit
insgtitutions and water—user
cooperative committees.

(d) ©Not applicable

(e) Yes, especially irrigation as
managed by the CGOR.

(£) Not applicable.

Not applicable, except for U.S.
technical assistamce, which will
be encouraged.



A.

8. (comn't)

private trade and investment
abroad and encourage private
U.S. participation in foreign
asgilstance programs (including
use of private trade channals
and the services of U.S.
private enterprise).

9. TAA Sec. 612(b): Sec.
636(h). Describe steps taken

to assure that, to the maximun
23tent possible, the country is
contributing local currenciea to
meei the cnst of contractual and
other services, and foreign
currencies owned by the U.S. are
utilized to meet the cost of
contractual and other services.

10. TAA Sec. 612(d). Does the

U.S. owvn excess forelgn currency
of the country and, 1f so, what

arrangements have been made forxr

its release?

11. FAA Sec. 601(e). Will the
project utilize competitive
selection procedures for the
awarding of contracts, except
vhere applicable procurement

AT T ave azlaa g
rules sllow otherwise?

12. FY 79 App. Act Sec 608/

If assistance 1f for the pro-
duction of any commodity for
export, 1s the commodity likely
to be in surplus on world
markets at the time the resulting
productive capacity becomes
operative, and 1s such
assistance likely to cause
substantial injury to U.S.
producers of the same, similar
or competing commodity.

The GOI will finance 33 percent
of comstruction costs and 1s
contributing sufficient amounts
of local currencies for con=
tractual and other services.
(See item 10 for U.S. owned
currencies.)

The U.S. owned Rupees are being
used for various U.S. government
agencies' program and adminis-
trative support and thesa
currencles are expected to be
liquidated, for current on going
activities over the next 10
vears.

Yes.

Not applicable. Agricultural
products produced willl be
consumed in India.



B. FUNDING CRITERIA FOR PROJECT

1. Development Assistance
Project Criteria

a. FAA Sec. 102(b); 113:
28la. Extent to which
activity will (a) effectively
involve the poor in develop=
meng, by extending access to
economy at local level, .-
increasing labor-intensive
production and the use of
appropriate technology,
spreading Investment out

from clties to small towms
and rural areas, and Insuring
wide participation of the
poor in the benefits of
developnent on a sustalned
basis, using the aprropriate
U.S. dnstitvtions; {b) help
develop cooperatives, espe-=

cially by technleal assistance,
to assist rural and urban poor

to help themselves toward
better life, and otherwise
encourage democratic private
and local govermmental Insti-
tutions;
help efforts of developing
countries; (d) promote the

J R S O Ty X
participation of women 1a the

national economies of developing

countries and the improvemenn
of women's status; and (e)

utilize and encourage regional

cooperation by developing
countries?

b. TFAA Sec. 103, 103A, 104,

105, 106, 107. 1Is assistance
being made available:
only applicable paragraph -

which corresponds t.0 source of

funds used. If more than one

fund source is used for project,
include relevant paragranh for

each fund source.)

(1) [103] for agriculture,

rural development or nutrition;

(¢) support the self-

(include

(a) These represent the entire
intent of the yroject. See
Sections II and IIT of the Project
Paper

() See 7(c¢), above.

(¢) This project entirely supports
fndian self-help in agricultural
development.

(d) See Social Soundness Amalysis
in the Project Paper.

(e) Wot applicable.

The project is spescifically designed
to increase productiviiy of the rural

if so, extent to which activity poor, especially small farmers. See



B.l.b.

c. [107] 1is appropriate
effort placed opn use of
appropriate technology?

d. TFAA Sec, 110(a). Will the
reclpelnt country provide at
least 257 of the costs of the
program, project, or activity
with respect to which the
agsigtance is to be furnished
(or has the latter cost=
sharing requirement been
waived for a "relatively
least-developed" country)?

e, FAA Sec. 110(b). Will
grant capital assistance be
disbursed for project over
more than 3 years? If so,

has justification satisfactory
to the Congress been made, and
efforts for other fimancing,
or is the recipient countty
""relatively least developed"?

f. FAA Sec. 281(b). Desczibe
extent to which program recog-
nizes the particular needs,
desires; and capacities of

the people of the country;
utilizes the country's
intellectual vesources to
encourage institutional
development; and supports
c¢lvil education and training
in skills required for
effective participation in
governmental and political
processes essentlal to self-
govermment.

g. FAA Sec. 122(b). Does

the activity give reasonable
promise of contributing to the
development of economic
resources, or to the increase
or productive capacities and
self-sustaining economic
growth?

Social Soundness Analysis in
the Project Paper.

c. Yes, especlally regavding
agricultural inputs and improved
water management.

Yes, 38.8%Z.

Not applicable

The project addresses the need for
increased foed production and will
also minimize the risks of drought
through the develovment of irrigationm
gystems. Instiltutional development
will be fostered inm so far as the
hogt country'’'s implementing agencies
will acquire a strengthemed capacity
to design, execute and maintain an
effective lrrigation system. Coop-
erative water management activities
will be stremgthened, encouraging
local, self-governmment efforts.

g. Yes, especlally land made more
productive by lrrigation.




Development Asgssistance Proiect

Criteria (Loans Only)

a. TFAA Sec. 122(b). Infor-
wation and comclusion on
capaclty of the country to
repay the loan, imcluding
reagonableness of repayment

India's foreign exchange reserves

are currently 57.0 billion. This

835 million loan represents .005%

of India's average yearly value of
exports in an expanding economy.

prospects.

b. Not applicable.
b. FAA Sec. 620(d). If
asglistance 1s for any pro-
ductive enterprise which will
compete in the U.S. with U.S.
enterprise, 1is there an agreement
by the recipient country to
prevent export to the U.3. of
more than 20% of the enter-
prise’'s annual production during
the life of the loan?

Project Criteria Solely. forx

Economic Support Fund

a., FAA Sec. 531(a). Will this
assistance support promote
economic or political stability?
To the extent posgsible, does it .
reflect the policy directions of
section 102?

Yes, to both.

b. FAA Sec. 533. Will assistance No.
under this chapter be used for
military, or paramilitary

activities?



ANNEX F

FM, SECSTATE WASHDC

TO AMEMBASSY NEW DELHI 2046
BT

UNCLAS STATE 186530

AIDAC

E.0. 11652:N/A

TAGS:

SUBJECT: INDIA RAJASTHAN MEDIUA IRRIGATION PID 386-0467

1. APAC REVIEWED SUBJECT PID JULY 17, 1978. MISSION AUTHORIZED
TO PROCEED WITH PROJECT PREPARATION SUBJECT TO PROVISOS DISCUSSED
BELOW.

2. WHILE THE OBJECTIVE OF GETTING WATER TO WITHIN EIGAT HECTARES

OF INDIVIDUAL FARMERS AND THUS REDUCING USER ORGANIZATION PROBLEMS

AND INCREASING SMALL FARMER ACCESS IS APPLAUDED, APAC REMAINS CONCERNED,
AS WITH GUJARAT, THAT LINING CANAILS 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. AT TERNATIVES WOULD INCLUDE DIFFERENT TYPES
(E.G., USER VS. GOVERNMENT) JAINTENANCE ORGANIZATIONS AND POSSIBLY
CHFAPER LINING METHODS. EXAMINATION OF ALTERNATIVES SHOULD COMPARE
DISCOUNTED INITIAL CONSTRUCTION AND RECURRING O & M COSTS OF EACH

AS WELL AS TECHNICAL AND SOCTAL ADVANTAGES AND DISADVANTAGES. THIS

IS5 NOT TO SAY APAC BELIEVES THERE IS A BETTER WAY, BUT ONLY THAT THE
HIGH COST OF CONCERETE LINING MAKES RIGOROUS EXAMINATION CF ALL
ALTERNATIVES A NECESSITY.

3. APAC ACKNOWLEDGES SENSITIVITY TO GOI OF WATER RATES, AWD RECOGNIZES
THAT LITTLE IF ANY LEVERAGE EXISTS TC EMCOURAGE REFORM. NEVERTHELESS,
WATER SUBSIDY WAS RAISED AS MAJOR PROJLCT ISSUE IN GUJARAT BAS (NEE
DLSC) MEETING, AND WE EXPECT IT TO BE RAISEC AGAIN WITH RAJASTHAN.
ACCORDINGLY, PP SHOULD DISCUSS THE RATE ISSUE IN DETAIL AND PERHAPS
EXPLORE ALTERNATIVE WAYS TO COVER COSTS, E.B., THROUGH LAND TAXES,
LMPROVEMENT CHARGES, ETC. WE WOULD HOPE PROGRESS ACHIEVED IN GUJARAT
AGREEMFNT WOULD APPLY EQUALLY TO RAJASTHAN.

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

5. APAC CONCURS PID RECOMMENDATION THAT EFA BE DONE. ASIA/TR EXPECTS
TO PROVIDE ASSISTANCE/GUIDANCE? WILL ADVISE.

6. THE PROPOSED ORGANIZATION FOR MANAGEMENT OF THE IRRIGATION SYSTEM
AT THE USER LEVEL SHOULD BE DESCRIBED I THE PP, TOGETHER WITH AN



EVALUATION OF THE EXPECTED EFFECTIVENESS THEREOTF AND IF RELEVANT A
PLAN FOR MAKING IT AS EFFECTIVE AS PRACTICABLE.

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

8. MECHANISM FOR ENSURING THAT WITHIN THE PROJECT AREA BENEFITS
WILL GO TO THE POORKEST RATHER THAN SELECTIVELY TO THE MORE AFFLUENT
SHOULD BE DESCRIBED IN PP.

9. APAC NOTED MENTION IN PID (P.2) OF STUDY TO BE UNDERTAKEN OF
AGRO-TECHNICAL AND SOCIO-ECONOMIC FACTORS. WE ENDORSE THIS PROPOSAL
AS PART OF PP PREPARATION IF POSSIBLE, AND AS CONTINUING EFFORT
DURING IMPLEMENTATION. SUCH A STUDY WOULD ALSO HAVE BEEN VALUABLE
ON GUJARAT, IF TIME HAD PERMITTED.

VANCE
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ANNEX G - Economic Analvsls Procedures#

"2. Current Methodology used by GOR and GOI

The methodology currently used by GOR and GOI for evaluation of
Medium Irrigation Projects (and for Major and Minor IrrigaE;on Pro-
jects as well) is documented in the recent GOR Guidelines.=  The
methodology is used widely throughout India, and fully accepted by
the Govermment of India. Benefit cost ratlos are calculated, .
following standardized procedures for all projects. Average annual
net incomes at full project development are calculated for the
target farmers to be henefitted. The with project net incomes are-
reduced by the comparable net farm incomes under the existing agri-
culture in the project command area to estimate the annual net
project benefits.

The total capital outlay for project development is taken from
the Devartment of Irrigation engineer’'s estimates. Im wost cases,
these estimates include an annual acceleration factor for inflation
and/or interest during constructilon for outlays to be incurred in
those years after the base year. If relevant for the project in
question, they include at least rough estimates of assoclated
capital ocutlays needed to achieve the targeted benefits. Common
exanples of these "outside Project' associated capital outlays
include rural roads, on-farm development, marketing facilitiles,
accelerated agricultural extension and agricultural credit, and
improved 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 benefit-cost analysis is made.

The adjusted total capital outlays for each project is amnual-
ized by the Water Utilizatdion Cell for computing the benefit-cost
ration. The computation is done uniformly for all MIPs by the
following steps:

l. Multiplying the adjusted total capital outlay by 10 percent

4 The material included here is copied from a separate report
analyzing sub-project economic feasibility. See "Economic
Analysis - Rajasthan Medium Irrigation Project', USAID/New
Delhi, 1980, on file inm ASIA/PD and USAID/India.

1/ Dr. U. R. Mehta. Guidelines for Evaluation of Benefit Cost
Ratios of Irrigation Projects and Achievement up to December
1979. Govermment of Rajasthan, Department of Agriculture,

Water Utilization Cell. Report No. 7. Jai,ur, Rajasthan,
India




(capitalizing the outlay at 10 percent simple interest).

2. Dividing the adjusted outlay by the projected useful life
of the project to determine an annual strailght-line depreciation
charge.

3. Sum the results of steps 1 and 2.

4, Add an amnual charge for administration and maintenance,
calculated at a standard per hectare rate applied to the total hectarge
in the project command area at full development.

The final sum as determined by these four steps 1s used as the
denominator for the B/C caleculation.

The adjustment for a calculated water charge to the benefitted
cultivators 1s subtracted from the uumerator rather than added to the
denominator for the B/C determination. The calculated water charge 1s
established on a per hectare basis for each crop by the GOR and until
revised 1s applied uniformly for all candidate MIPs under evaluation.
Currently these calculated water charges range from Rs 30/ha for such
kharif crops as maize and sorghum to Rs 100/ha for the combined-season
CTOop; Sugarcane.

The benefits obtained for purposes of the B/C calculations are
affected by a number of factors, but the most cruclal include the
projected (1) pattern of transition to full development, (2) total
hectarage to be served, (3) cropping and irrigaticn intensities,

(4) per hectare crop yields, (5) farm prices, (6) production inputs
and coéts and (7) cropping patterns (crop mix). With the exception
of the first one, each of these is reviewed carefully by the Water
Utilization Cell in the process of evaluating each candidate project,
as explained below. Since cnly average full development benefits

are used ip the calculation, the transition to full development is
not reflected in the present GOR analysis (except for the inflation
and/or interest during construction applied to the capital cost
estimates, noted above).

Total hectarge to be served by a givem MIP is determined by the
topography of the area and the available water for irrigationm,
through the interdependency with irrigation intensity, cropping
intensity and cropping pattern. For most MIPg, the area of suiltable
soil that can be reached by gravity flow 1s not the limiting factor;
the available water supply 1s limiting. Nonetheless, those areas
within the calculated command of each project are reviewed as to
crop production capability, existing land use, existing cropping
patterns, existing yileld levels, existing well irrigation, existing
markets, etc. Where necessary, the proposed area to be benefitted
is adjusted in the benefit-cost evaluation.



Irrigation intensity, given the tot#l hectarage to be benefiltted
and the projected cropping pattern, is a direct function of the avail-
able water supply. The hydrological and engineering 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 purpose (see Section III C). Water requirement
tables by season and by crop are reviewed carefully by the Cell.

Where necessary, adjustments are made in proposed irrigation inten-—
sities to meet the agronmomic raquirements of the crops included in
tha cropping pattern.

Cropping intensity, given rhe projecred irrigation patterns, are
a function of agroclimatic factors and established farming practices.
Often fields irrigated during the rabi season are left fallow during
the kharif season, and vice versa, so that cropping intensities in
Rajasthan rarely reach 200 percent, even in areas where rainfed crops
are regularly grown. Rainfed cropping does increase as areas are
developed for irrigation, however, and thils fact is reflected in
the feasibility analysis. Using historical experience in adjoining
project areas, the Water Utilization Cell reviews proposed cropping
intensities for each project, and makes upward or downward adjust-
ments when they are indicated.

Crop yields projected for the project area also are reviewed for
each candidate MIP by the Water Utilization Cell, and adjusted as
needed. Comparisons are made with existing yields in the command
area and with those neighboring areas vwhere projects have been devel-
oped. , Separate estimates of projected yields are made for each MIP,
and within each MIP by rabi o kharif season and for irrigated,
unirrigated and bed cultivation. To date transitions in yields after
development have not been reflected, as noted above. Likewise, sepa-
rate projections have not been made for well irrigation, for level
of watercourse lining and on-farm development, etc.

Farm prices, are projected for each crop and farm input in real
terms. For the most part, standard sets of farm pirices are used for
all candidate MIPs in the same region of the State. Crop prices
used by the Water Utilizatiom Cell are based on actual prices receilved
by farmers and, if anything are conservative. Farm prices in Rajas-
than average about 30 percent below economic prices based on world
markets, introducing .dditional comservatism in the B/C ratios for
projects submitted for international donor support (see Table 5).

Production inputs and costs are computed directly by the Water
Utilization Cell, following standard guidelines and worksheets as
well as specified input levels of Zertilizer, 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 Water Utlilization Cell represent
minimal deviations from those already exiBting, particularly for
projects in tribal areas where customs change alowly. TFor example,
irrigated as well as rainfed fodder is retained to imnsure adequate
forage for the farmer's work and mlllk andmals. Relatively low-
yielding crops such as gram are retained becaugz of their ability
to produce something, even under adverse "faminz:'" conditilons.
High-risk crops, especially during the hot zaid season, and crops
high in water requirements (¢.g., paddy and sugarcane) are discour=
aged. The sequencing of crops in the cropping pattern is reviewed
carefully to insure that practical planting and harvest dates and
growing seasons have been projected. Acceptable close~by markets
are used as a prerequisite for such crops as vegetables, sugarcame
and groundnuts.

3. Recommended Modifications in Methodology

The major modifications 2/ in evaluation procedures recom-
mended for GOR involve moving toward fully discounted cash flow
analysis in order to measure the IRR and net present valie (NPV)
as well as the B/C for candidate MIPs. Once institutionalized, the
modifications will perwit more complete analysils and support more
effective project planning and implementation. In addition, they
will meet the standards for outside donor support. They can b2
applied to the whole range of major, medium and minor Irrigation
proiects fcr which GOR has responsibility.

The principal requirements for implementing the recommended
modification are (1) procedures for discounting outlay estimates and
projected benefits, (2) transition estimates for project development
and achievement of full production and (3) separate estimates by
major elements such as farms with hoth well and flow lrrigation and
those with lined watercourses and full on-farm development. Workable
discounting pnrocedures are needed for IRR znd HPV determination.

2/ Discussions with respounsible GOR officials indicate a genuine
interest in modifying the Eﬁdhh delogy of project evaluation to
introduce workable improvement within the constraints of rasources
and workload. Likewlsa, USAID officials have indicated interast
in techmical 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, primar-
ily for semsitivity analysis and project planning. Revised guide-
lines and worksheeis, together with in-country training and staff
analysists represent a major thrust of the countemplated assistanrce.
U.S. training in computerized techniques of feasibllity analysis
is proposed for two or three key GOR officials, and would be
structured around actual Rajasthan medium irrigation projects.
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Computer programs were used for doing this in the three prototype
cases, but worksheets can be developed for dolng 3o by hand
calculation and graphic determination. This has been done by GCR
analysists for some MIPs, including one of the prototype cases,
Gudha Commard Area Developmen: Project.

Estimates of year-by-year transition to full project development
and potential agricultural production are needed as input for the
cash flow analysis. Such estimates can be developed by MIP planners.
Substantial progress has been made in the davelopment of standard-
ized guldelines for this purpose, as reported in Section 4.

Separate estimates are need for addlitional dimemsion of certain
MIPs in order :o evaluate them effectively. ¥or those in which
groundwater and surface water need ¢c¢ be managed as complimentary
resources, farms with well plus surface jrrigation need to be
analyzed separacely. Tor those in which watercourse lining is to
be undertaken, the impacts on projec:ed crop vields and cropping
patterns need to be reflected. For chose in which additional command
area development activities are to bz undertaken, the incrementzal
response of farmers must be anticipated. Substantial progress, has
been made in the development of standardized guidelines for these
purposes also, as reported in Secxican 7.

Discounted Cash Flow Analysis can be used to determine (1)
the Incerunal or Direct Rate of Return, (2) the Impact or Associated
Rate of Returm, and (3) the Economic Rate of Return, together with
the corfesponding fully-discounted 3enefit Cost Ratios and Net
Present Values. The Kansas State Uaiversity computer programs now
operating in New Delhi have full capability for direct determination
of all tkree, and for simultaneous sensitivity analysis for a series
of altermatlves with each of them. The differences among the three
are in the requirement for data and the purpose for which the
results are used.

The Intermal or Direct Rate of Return requires essentially
the same set of input data as that now used bty the GOR for B/C
analysis. It 1is used for the same purpose -- to measure the net
benefits and appraise the project in terms of impacts upon the
farmers the MIP is designed tc serve. It will measurs the B/C
ratio at the 10 percen” discount rate (or any oth§§ specified
rate) simultaneously with the IRR or DRR solution.= Thus, starting
from the present analytical methodology used by GOR, it represents
a more precise and versatile method of accomplishing the same type

37/ The IRR and DRR ave identical exce.t for the output format. The
~  DRR represents more precise terminclogy for public projects such
as MIPs where the direct benefits do not accrue to the same

entity making the capital investment.
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of analysis now used.

The Associated Rate of Return is used for am additional
measure of project benefits - that ~f development Impacts upoun the
total economy of the project area. The use of this measure requires
estimation of the impact benefits such as those ariging from added
employment during project constructilecn, the resulting greater farm
production, from the marketing and processing of the additlonal
farm products, from the ecomomic activity stimulated by the addi-
tional demand for farm inputs, and from the increased capital value
of land and real property resulting from the stimulated economic
activity. The GOR has expressed interest in this kind of analysis,
out those responsible for MIP evaluation feel that resources are
not available presently for making such analysils on a routine basis.
Ag ‘an Interim step, 1t may b~ possible to present measures of a few
of the more important linkage benefits, such as that of added employ-
ment to be created by each MIP. The ARR analysis presented for the
three prototype MIPs provides basis for judgment regavding the
general magnitude of assoclated benefits that may be expected by
lmplementing MIPs characterized by these prototypes in Rajasthan.

The Economic Rate of Return 1s a somewhat different measure;
one that normally 1s employed by intermatiomal donor agencles which
must be concerned with alternative uses of development loan funds
in many countries around the world. Thils measure requires estima-
tion of "economic" prices for farm products and farm and product
inputs in order that MIFs in Rajasthau would be feasible if all
markets were based on free and unrestricted world trate. Precisely
applied, it also required pricing family labor and other 'non-
exchanged' inputs (and outputs) at their opportunity cost in a free
world exchange. For their own internal needs the GOR and GOL have
only marginal interest in the ERR. The Economic Rate of Return
analysis made for che three prototype Rajasthan MIPs provide an
adequate basils for determining am equivalent DRR level as a cutoff
for project feasibility.

Transition Estimates: Full and accurate application of the
DRR and other discounced cash flow analysis requires estimating
transltion through time of the capital outlays and net project
benefits for each MIP. At least four transltionm schedules are
involved.

l. Constructlon schedule, and year-by-year ldeniification
of capital expenditures, including associated expenditures which
are "outside'" the project for fimancial purposes.

2. Farm irrigation system and land development schedule.

3. Schedule of transition to full farm production poten-
tials, starting from the time each irrigated farm 1s completed.



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

The last two of these may be expected to undergo omne type of
transition without the project and amother with the project; there-
fore, appropriate MIP evaluation is made by comparing 'projectilcus
with Project" to "projections without project'" rather than 'projec=
tions with Project" to ''present'.

The first two types of transition usually are estimated by the
GOR 1in the course of MIP evaluation under current procedures. It
1s believed that the other two will not be difficult to incorporate
into the evaluation procedures on a regular basis. Preliminary
guldelines are now established for doing so.

Estimates for Added Dimensioms: 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. The tentative estimaces used
for (1) farms with wells plus surface irrigation and (2) farms with
surface irrigation omnly in the Gudha and Morel prototypes have been
developed jointly with GOR officials and appear to be reasonable.
Certainly they provide a means of more completely aand accurately
reflecting the full potential direct benefits of MIPs involving
complimentary use of susface and ground water resources.

The differential estimates and transitions developed with GOR
officials between the modernization prototype under Command Area
Development and that with lazss complete and coordinated development
of the project command area provide an example of what can be done
to reflect this dimension. Similar differential estimates and
transition patterns will be helpful in adequately reflecting the
full potential benefits of watercouvse lining, alternative degrees
of land shaping and leveling, land reclamation and other dimensicns
of MIPs.

It is recommended that differential estimates be developed and
incorporated in the standard COR project evaluation procedures for
those dimensions which prove to have definite merit In most MIPs.
Unique dimensions with special merit in only a few MIPs can ba
incorporated on a case-by-case basis. The present evaluation pro-=
ceduras of the Water Utilization Cell can accomuodate the unique
dimensions of individual projects, provided that those formulating
such projects furnish the accompanying differentlal estimates and
transition schedules.

4, Transition Estimates for Prototypa MIPs

The three Rajasthan prototype MIPs amalyzed represent three
distinct classes of candidate MIPs - modernization projects with



full command area develovment (Gudha), modernization projects with
partial development (Morel), and new projects (Gosunda). Each
prototype is distinct with respect to requirements for transition
estimates and kinds of sensititivty analysis of most value. It is
hoped that these three will serve not only as a representative base
for Rajasthan Medium Izrrigarion Project review, but as set of
wodels for other MIP candidaces within each prototype.—

Characteristics of the Prototypes: The Gudha project is
characterized by the full potential for improvement under CAD.
Lack of drainage, seepage from canals and watercourses and salinity
are majJor proklems in the upper reaches and lack of dependable
water supply 1s a major problem in lower reaches. TFarmers, agri-
cultural leaders and agribusinessmen in the command area who were
interviewed are wnanimous in thelr anxiety to see the project move
forward. The water table is relz¢ively shallow and irrigation wells
are common. There is need for the f£full dimensions cf project
modernization.

The Morel project is characterized by less critical multi-
dimensional problems. hut large unexploited potential. Groundwater
represents am important resource, and well irrigation to supplmeunt
surface supplies must be considered. There is 2 need for and poten-
tial payoff from serious attention to watercourses, cu-farm develop-
ment, rural roads, drainage, development of marketing and fisheries
development along with expanded agricultural extension and farm
credit programs. Some of the base data needed for projection of
transiticns are not yet available, and the preliminary estimates
used are subject to revision. They provide a reasonable bacis
for testing the prototype, however, and indicate that the project
is attractive.

The Gosunda project represents a different stage ip Rajasthan

irrigated agriculture = that wuch earlier step of turning sparsaly-
cropped rainfed areas into productive farming; that of exposing

many very poor farm families vo the first step om the track of
potential for irrigated agriculture. A dependabls supply of life-
glving water is the first step; perhaps a step even more spectacular
than the high payoff of the modernization projects.

Trangition in Agrieculgtural Froductdon: The standardized
gchedule of transition to full agricultural proluction potential

4/ Selection of the specific examples under each prototype is
arbitrary and implies nn preference among candidate MIPs. Each
of the GOR Irrigation Department Reports supplied to USAID
represent promising candidates, so do many others on the total
list.
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once water and land development haye reached the farm under each

of the three prototypes 1is shown in Table 1. It is expected that
the productilon potential will vary from MIP to MIP within each
prototype, but that the tramsition pactern is a function of the

type of MIP. New projects. represent the longest transitiom in

this regard because of time required for both the farmer and his
hand to make the early transitioun to irrigacved agriculture. The
tzansition under full modernization is a bit slower than that under
other molernization projects because of the additlonal modifications
w0 the existing sys that are involved.

Schedules of Land Area Development: The schedules of land area
development are uanlque to each project but veflect the character-
istics of the types into which it falls. The schedules for each
of the tliree prototypes are used as input to the evalvation analysis
are cshown in the corresponding Table 2. In the cases of Gudha and
Morel schedules are developed for without project as well as with
projects, and the areas to be added by pro)ect obtained by subtrac-
tion. In the case of the new project, Gosunda, this 1s not necessary
because without a source of surface water supply little or no change
will take place (the transition without project 1s zero).

Foer each project the projected land use pattern for the rabi and
kl:arif seasons at full development 1s summarized in the lower section
of Table 2. <Cudha 1s projected tou reach irrigation intansity of 9u.27%
in rabi and 29.4%7 1n kharif, with total cropping intensity of 158.2%.
Gosunda will achileve irrigation intensity of 73.9% in rabi and 22.9%
in klmri', with total cropping intensity of 1247. The corresponding
projectic s for Morel are f1.57 in rabi and 23.3% dn kharif, with
total cropping intensity of 158.57.

It will be noted that ralnfed hectarages for Gudha show a declining
pattern as more complete lrrigation 1s developed = a shift which is
nct offget by the additional 3,475 hectares brought under irvigation
by raising the dau.

The year=by-year development areas shown 1in the upper section of
Table 2 for Gosunda and in Section C of Table 2 for tane other two
projects represent those needed for the estimation of net project
benefits. The figures upon which they are based are taken from =zhe
GOR project reports.

Estimates of Farm Production Expense: TFollowing the existing
procedures and reference tables of the GOR Department of Agricultuze
Water Uiilization Cell, the basic data for computing farm produccion
expenses both with and without project are shown in Tables 3A and
3B. These figures are not unique by project type, but rather apply
uniformly to all MIPs, They include all projected production
expenses except farm labor, which is computed separately.




ey
a-

The varlable expenses shown in Table 3A represent a constant
percentage of. the gross revenue for each crop at varying yield
levels. An example of the corresponding Rs value is given for
wheat at the yleld level of 25 quintals per hectare and farm
price of Rs 124 per quintal. The percentage figures shown are
based directly upon the GOR tables with the exception of chemical
fertilizers._ These include upward adjustments based on World Bank

5/

projections.=

The fixed production egpense estimates shown in Table 3B are
taken as constant for each season-crop-type of cultivation combin~
ation, regardless o§ yleld levels. They include expenses for seed
plus land charges.=’ In the case of well itvigation they include
operating and maintendance expenses for supplemental irrigation
based omn crop water requirements and well costs. They represent
the anticipated pumping, required in amn average year; actual costs
in a given year will wary from the average, depending upon the
supply of surface water available.

Crop Yield Estimates: Crop yield estimates for each of the
three prototype MIPs are shown in the corresponding Table 4.
The projections with project and without project represent full
development. They are applied to the percentages in Table 1 to
obtain the yield estimates for transiticn years. Note that in
general, the projections are highest for Cudha and lowest forw
Gosunda, reflecting the type of MIP represented by ecach prototype.
The relative yilelds by crops vary somewhat from one prototype to
another, reflecting differences in soil and climate sultabdilicy.

The difference between projected vield levels with project and
without project 1g a key determinate affecta the magniltute of
net benefilts for any MIP. Note that on this re Gosunda ranks
very well, reflecting the relatively high Incre. atal production
when dry or partially well-irrigated lands are originally brought
under surface ilvrigatioun.

The bed cultivation category shown for Gosunda represents a new
type of cultivation brought in with developwment of the dam = rabi
cultivation of wheat and barley around the perimeter of the reservoir

5/ World Bank Report 2529a-IN, Vol. 1, Table 7021. Sept. 13, 1979
6/ Land charges to the GOR Revenue Dept. might be excluded as a
transfer payment, but because S0R holds title to the laud they
are treated herein, as in the nature of land rent rather than
tax, per se.



as water is drawn out for 1rrigationsz

Projected Farm Prices: The projected farm prices uzed in the
evaluation of the three prototype MIPs are shown in units of Rs
per quintal in Table 5. The prices represent projected 1990 levels,
indexed to curreant (1980) purchasing power. The figures in column
(1) simulate actual pvices r.ceived by farmers in Rajasthan. Those
for groups of pulses, vegetables and oillseed crops are weighted
averages for the prevailing kinds of these crops grovm in the State.
They are based on the list of prices currently used by the Water
Utilization Cell for evaluating MIPs. Note that prices are not
included for straw and other crop by products which are used
dominantly for cattle fewed on the farm where used. Such interme-
diate products are refl:cted 1in the factor for net bullock expense
included in Table 3A.

The column (1) prices are used in determining the projected added
net farm incomes attributed tn each protntype precject for the DRR
analysis and for the farm budgets.

In contrast, the economic prices in column (2) are World Bank
estimates of simulated free world market prices, 'backed" to the
farm gate. They were developed in the recent World Bank report om
Maharashtra II [rrigation Project of September 1979 so that they
may be considered applicable for Rajasthan. The only adjustment
made was to convert them frem U.S5. dollar values to rupee values
at Rs. 8.00 = 31.00. ©Note that the resulting economic prices are
higher than the corresponding actual priceg for all of che crops
(columa 3). This reflects the impact of Indian food and agricultural
policies designed to mailntain low cost food in the countrv. The
relationship imsures that all MIPs meeting feaslbility tests by
Direct Race of Return analysis will show ¢ - .nced feasibilitcy by
the Economic Rate of Returm analysis. The magnitude of the positive
differential will vary somewhat from ome MIP o annther depending
apon the relative weights of the ilndividual crops and the increased
yilelds achileved.

Corresponding prices for fertiliwers and hired farwm labor are
shown in the lower section of Table 5. In the case of chemical
fertilizers the relationship between actual farm prices and economic
prices 1s reversed. In this case the =5 percent differential
represents deduction of the State tax (a transfer payment) reflected

Zj Following usual procedure in India and elsewheve, the costs of
compensation and resettlement within the lake bed are included
in the capital cost estimate rather than as a negative benefit
from lost revenue.



in the actual farm price of fertilizer fiBterials.

Projected Farm Labor Regulrements: The projected farm labor
requirements for each of the three prototype MiPs are shown in
unlts of man day per hectare in the corresponding Table 6. The
format of these tables follows that of the crop yields (Table 4).
The labor requirements listed represent projectioms at full
development; the requivements for each transiticu year are
obtained by applying the transition patterms from Table 1 to those
shown in Table 6. As in the case of yields the relevant labor
requirements for project evaluations are those with project minuc
those without project. Those shown under the "exlsting' column
are included for reference oaly.

From the limited socilo-economic data avallable by project area
in Rajasthan, about 10 percent of the total labor requivements is
supplied by hired labor. The other 90 percent 1is supplied by the
cultivator and his family. Thus, only 10 percent of the crop labor
requirement represents a cash production expense to the cultlvator.
The economic cost of unpaid family labor depends upon the cpportunity
cost of such labor. Compared to the prevalling rate of Rs 5.00
per day for hired labor, the opportunity cost of family labor in
Rajsthan lles somewhere between Rs. 0.00 and Rs 5.00. Maintaining
the labor requirement in man days facilitiates sensitivity analyais
to determine the impact of alternative labor rates.

The labor requirements illustrated in Table 6 may be expected to
vary from one MIP to another. The figures shown for the three
prototypes reflect differences by class of projects, however. The
requirements for the most part are highest for Gudha (full modern-
ization; next highest for Morel (partial modernization) and lowest
for Gosunda (new project).

Transition in Cropping Patterms: The existing and projected
with and without cropping pattexrns for each prroject by type of
cultivation and cropping season are showa in units of hectares
per 1000 hectares cropped in Table 7 for each prototype MIP. The
figures are based directly upon the GOR project reports for the
three prototypes.

The projected shifts in cropping pattern are relativelv minor for
all three projects. For the most part they reflect GOR and GOI
efforts to encourage certain crops and dilscourage others. The
projections indicate relative decreases in rvice for all threa
crops and decreases in sugarcane in Morel and Gosunda. They indi-
cate small relative dncreases in garden vegetables in Morel and
Gudha, and in pulses and irrigated fodder im all three. All of
these reflect policies to decrease water requirements per unilt of
irrigated area, to improve the nutrition lntake of rural families,
to reduce the risk of crop loss in drought years aad to take care



of the cattle. None of them reflect attempts to maximize cultiva-
tors' net incomes and cash flows. Based on the projected yilelds,
prices and production costs used .o the apalysis hereln, several
of the projected shifts in cropplig pattern decrease rather than
increase the projectad incomes of cultivators. At least the
reviewer may be confildent that the feasibility of the three proto-
types 1s not overstated because of unrealistic balances of high
garning crops.

7. Suggesced Approach to Standardizing Procedures for MIP
Evaluation By GOR

The desire of the Department of Irrigaticn and Department of
Agriculture to standardize MIP evaluation procedures is well
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 timely procession of
each MIF candidate through the planming analytical steps. It can
help identify the more Important factors and relationships
affecting the technical and eccaomic soundness of each project.
It can help minimize gaps and interruptions in the total MIP plan-
ning, approval and implementation process. It canm add to the
effectiveness and efficilency of the Water 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 which they are presented (see Section 2). The organization of
tabular input material shown by Tables 1. through 7 represent a
solid step in this direction (See Section 4). Similar standard
input data formatting is needed for techmical and engineering
information regarding each MIP candidate.

Another early step that deserves attention and standardization
is the sequential phasing of the needed steps in MIP planning and
evaluation. Tor example, mcre effective planning (and more
productive MIPs) can be achieved if some of the sensitiviry analysis
can be done early In the total process. Attention needs to be
given to specific points in the process for most effective inter -
action between those of the differvent disciplines and resgponsibili-
ties involved. The more nearly the whole process can be reduced
o formal critical path planning, the more rewarding the end
result will ba.

Perhaps the next step will be to develoé a manual of procedures.
complete with eas~ to follow worksheets and specific guidelines
for each procedural step. Such a manual can be the vehicle for
finalizing and documenting previous steps, for structuring sequen-
tial flows through che process of project planning and evaluation,
and for design and conduct of training workshops on the procedures.



It will be helpful to focus on the cont®it aud detalls of the £inal
analysis and reports for MIPs, and then determine the most efflclent
way to get there. Computerized technlques should be considered to
the extent that they willl facilitate the process, but not beyond.
As with the entire process, further thought should be gilvin to what
should be computerized f£irst, and how it should be done. It seems
probable that final semsitivity analysis at the stage of DRR
evaluation is the wost loglcal starting poimt. If so, the logical
next step may be to use comparable computerized procedures as a
planning tool at a fairly early stage of project planning and
design. If the Intermediate steps prior to DRR sensitivicy
analysis are standardized effectively end reduced to Jorksheet
form, there may be little advantage in using computer analysis

at these steps and for the forseeable future.
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- - Annex 1T

DRAFT PROJECT AUTHORIZATION

Name of vountry/Entity: India Mame of Project: Raj asthan Medium
Irrigation

Number of Project: 386-0467
Number of Loan: 386-T-227

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961,
as amended, I hereby authorize the Rajasthan Medium Irrigation
Project for India involving planned obligations of not to exceed
$35,000,000 in loan funds and $500,000 in grant funds over a five
year period from date of authorization, subject to the availability
of funds in accordance with the A.I.D. 0YB/allotment process, to
help in financing foreign exchange and local currency costs for the
project.

2. The loan preject will finance the construction of ongoing and
new medium irrigation projects plus the modernization of existing
projects. Tre grant portion of the project will finance training in
irrigation design, constriction,operation and economic analyses,

and studies including water management, socio-economic surveys,
organijzation 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 yegulations and Delegations of Authority shall be subject to the
following essential terms and covenants and major conditions together
with such other terms and conditions as AID may deem appropriate.

4, a. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to AID in U.S.
doltars within forty (40) years from the date of first disbursement
of the Loan, ineluding a grace period of not to exceed ten (10) years
The Cooperating Country shall pay to AID in U.S. Dollars interest
from the date of first dishursement of the Loan at the rate of (a) two
percent (2%) per annum during the first ten (10) years, and (b) three
percent (3%) per annum thereafter, on the outstanding disbursed balance
of the Laan and on any due and unpaid interest thereon.



b. Source and Origin of Goods and JServices

Goods and services financed by A.I.D. under loan shall have
their source and origin in the Cooperating Country or in countries
included in A.I.D. Geographic Code 9Ll, except as A.I.D. may otherwise
agree in writing. Goods and services financed by A.I.D. under grant
shall have their source and origin in the Cooperating Country or in
the United States, except as A.I.D. may otherwise agree in writing.
No ocean shinping will be financed by A.I.D. under the project.

Tyred Name Cffice Symbol Date Initials
Clearances:
A, John H. Sullivan AA/ASTA o
B. Norman Holmes GC
C. Alexander Shakow AA/PPC
Signature

Joseph Theeler

Typed Name oI Authorizing Officer

DA/AID

Office Symbol
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Environmental Assessment
Rajasthan Medium Irrigation

The environmental study conducted by Operations Research Group for
the Rajasthan Project has made the folluwing recommendations specific
to medium irrigation projects based on their study investigations:

1. Maintenence of forest ecology, studies on siltation, afforesta-
tion ¢r planting of adaptive plant species aiong the slopes to
check erosion, terracing and benching on the pediment slapes to
arrest soil erosion and reduce sediment load in the streams;

2. Horticulture and other dry farming practices should be introduced
on the terraces upon pediment slopes;

3. Construction of silt detention dam or check dams in the upstream
areas and the work maintenance of riverbeds;

4, Periodic capacity and phot@granecric surveys, and constant
vigilance on the reservoir is recommended because of gully and
sheet erosion and also large number of ravines upstreams and
changes in siltation rates;

5. Proper attention needs to be giVEﬁ to the needs and problems of
the resettied population. Specially selected enterprising village
.Tevel workers (Gramasevaks) may be appointed to provide the neces-
sary healing touch to uprooted people at Teast in the initial few
years after the construction of dam;

6. Relevant data should be collected on viveyr channels, both up-
stream and downstream of the reservoir, which should form an
integral part of the stream surveillance;

7. The plantation of trees along the reservoir wiil serve as wind
breaks, and thus help reducing the evaporation losses. This wouid
also help replenishing the forest resources that may go under sub-
mergence. The energy problems, especially for rural population,
will also be mitigated.

8. Maintenance of natural drainage with a view to avoid any inter-
fererice with infrastructure development

9. The conjuctive use, prefarably, in areas where scope for ground
water use holds good;



10.

11.

2.

13,

14,

15.

ol

ta

Proper vigilance on bed cultivation practices, especially in
reservoir fringe areas with a view to restrict use of fertilizers
which results in eutrophicetion;

Judicious use of insecticides and pesticides in areas where
crops need them especially in command areas;

Piscicuitural activities in reservoir areas should be encouraged
wherever feasibles

The development of bird sanctuaries and tourist spots may be
considered;

Proper investigation of probable dangers due to floods, seismic
shocks and major potential landslides in submergence areas and

Flood warning system should be developed in the entire command
areas so as to mitigate any accident.



= Annex K

Grant_ Funding

Grant funding 1s proposed for the following activitiles:

1.

Technical Assistance for stream gauging and
seepage mMeasurements.

Training of englneers in water management
in the Unilted States.

Water management studies
Socio-economic baseline studies
Economic analysis training
Training program in organizational

development and operation for water
management.

$ 10,000

110,000
110,00C
35,000

125,000

110,000

$500,000



ANNEX L

PROJECT DESCRIPIION

The objectives of th. Rajasthan Medium Irriga..on Project are to:
(1) increase agricultaral produéfion and income of the rural poor,
(2) increase rural employmeny, and (3) reduce the impact of
drought in the project arsa, These objectives will be accomplished
through the expansion and improved operation of irvigated areas

in Rajasthan, thus alleviating the prime constraint co greater
agricultural productivity « lack of a reliable water supply. The
Project will be financed by a loan to cover 67 percent of civil works
comstruction costs; and a grant contributing to the costs of engineer-
ing and economics training and undertaking special studies.

The Irrigation and Agriculture Departments of the Government of
Rajasthan (GOR) will design individual mediumm irrigation projects

(MIPs) and MIP sub-projects, An Appraisal Committee constituted in

the Central Water Commissicn will appraise and where APPT Oz e AAALT
priate approve those MIPs or MIP sub-projects having cpdfurable /Mabgff{)ﬁff’ﬁ
command areas (CCAs) of 2000 or more hectares (ha;)ﬂﬁ—‘: GOR Wa'fﬁ’;
Appraisal Comsnittee will appraise and where appropriate approve

thcse MIFs or MIP subprojects having CCAs of less than 2000 ha.

The criteria to be met for sub-project approval are: (1) 50 percent
or more of benefitted cultivators (Khatedars) operate four ha or
less of CCA; (2) the direct rate of return on investment for irriga-
tion works and associated watercourses, drainage and internal

roads isiif{ceni? or greater, or 7.5 percent or greater for
sub-proje in tribal or other disadvantaged areas; (3) soils and

other physical conditions are satisfactory as determined by re-
connaigssance level soil surveys, with semi-detailed surveys in
waterlogged-or threatened areas; (4) water supply is adequate for
the cropping pattern as shown by a water budget taking into account
crop evapotranspiration, and all losses, and a reservoir operations
study based on a twenty year water yield analysis; (5) main canals
are adequately designed and regulated to permit full delivery to

all commanded areas with flows at 50 percent capacity; all canals
are adequately protected by cross drainage structures and provided
with measuring facilities so the flow can be measured at all times
and with Adjustable Proportion Modules at all outlet peints;

(6) adequate watercourses provided with division boxes where
atreams a@e divided and gated outlets and check-structures at

each turnout point are constructed ai.d maintained down to an
average of 8 hectares; (7) all channels are fully lined to outlets
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serving chaks of approximately 40 hectares., For chaunels pet-
ween 40 and 8 ha, 50 percent of the cost of lining shall be pro- 4‘{
vided in the financial estimate, but lining will be on z selective (r
basis; (8) adequate provision for system drainage is made to -
relieve water logging and eliminate all standing water during rain

or from irrigation; (9) all works meet recrgnized engineering

design standards; (10) quelified personnel will be 2vailable when fi
needed to undertake all supervisory and technical activities;

(11) GOR desige repurts will include a statement o the specific
agricultural suppor’ services available, and to be made availa-

ble at implementation 0 adequately serve the command area;

and for new MIY¥'s, construction will be completed within

~five years of its initiation, '

The Project wi'l finance a five year time slice of Rajasthan's

program for construction of new and modernization of existing

medium irriga. cn sub-projects. Works eligible for financing

wil: include cong. .ccon and improvement of dams and control

worka  ~r Jistributaries, watercourses (including "aing),

roac mne-. - for project operation, land drainage works, other
physical improvements necessary to mak= the sub-project systern

of water storage and conveyance to farm level operate efficiently

and effectively, and civil works for resettlement, On-farm land
development such as cortour shaping arnd land leveling; and off-

farm facilities such as markets, warehousing and credit; and

land acquisition and other compensation ccsts will not b2 eligible

for reimbursement by AID. Oncea sub-p.2ject has been approved,
payments for such sub-projects made subsequent to the signing

of the Lioan Agreement will be eligible for reimbursernent.

Sub-projects that are AID financed in any part will be completed

by GOR according to agreed criteria.

The following will be carried out under the comsiementary grant:
I'd y §

(1) Short term training will be provided for engineers
responsible for design, conatruction, evaluation
and/or operations and for GOR/GOI officers res-
ponsgible for economic analysis, to review and study
practices and participate in special courses in the
United States., In-service training will be provided

BEST AVATILABLE
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for project design officers. Development of
training modules and special courses and
training activities in water management for use
by GOR Irrigation and Agricultural Departments
w1l be supported. |
(2} Studies will include: (a) base-line socio-economic
surveys, (b) water management sturies,
‘~) orgarization studies and {d) evaluation. The
content and timing of studies will be mutually
agreed upon hetween GOI/GOR and USAID,

Routine evaluations will cccur yearly during the life of the
project, with a frll evaluation undertaken after thirty months
of the Project's implementation and again when the Project is
completed,

ATD anticipates making $35.5 million available in increments to
support the $58 million five-year nroject: $35 million by loan for
civil works construction and $500, 000 by grant for training and
studies, Of this amount, $15.5 million is being provided for in
this Project Agreement and the remaining $20.5 million would be
made available in additional agreements this fiscal year and in
che U.S. Covernment fiscal year 1981 subject to the avelilability
~_of funds for tne above purposes and the mutual agreement of the

Parties at the time of a subsequent increment to proceed.
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APPENDIX A

AGRICULTURAL SUPPORT PROGRAMS

1, Agriculture Extension & Research Projeet in Rajasthan

The New Extension & Research Project was started im Oetobewr 1977
and came into full fledged operation from May, 1978, The wain
concept is a2 man to wan approach for transfer cof technology. The
farmers are trained to increase their yields by timely use of theilr
avallable resources and by giving more stress on lsbor incentive,
non-monetary inputs, ete, |

The "Training and Visit" system om which the whole methodology
is based works as under:

1,1 V.E,W.: Eaeh Village and Extension Worker (VEW) 1s assigned

on an average 720 families, varying between 600-900 farm famllies,
All farm families are divided in 8 eonvenient working chaks, Each
VEW 1is expected to visit every 2 weeks i.e, & chaks a week. The
vigits are always made on a fixed day and time, Eight to ten contact
farmers have been selected in each chak, messages are passed on and
demonstrated in their flelds, Through these contact farmers,remain-
ing farmers, called followers, also siart adopting many of Iimpact
points,

1,2 Training: Every fortnight(Friday or Saturday) a training
session is organized by the Subject Matter Specialist EMS) of his
ares (sub district wise), The tralning Is imparted for gpecific
jobs/crops which he is expected to extend duvring the next fort-
night, Any problems faced in any respect, e.,g. £ield, problem
suprly of input, ete, 1s also discussed at length, and in turm,
are passed omn to the coneerned agencies. If the problem is severe
the officers of concevning departments speclalists are requegted
to attend the meeting.

One Agricultural Extension Officer (AEQ) is provided to supervise
and gulde the work of 8 VEW's. AEO's also attend fortnightly train-
ing sessions. SMS's meet once in a month at distvict headquarters
and review the program. Speclalized training courses are also
arranged as and when needed,

The AEO's SM5 of the distriet reeceive training through discussiouns
with the master trainers (specialists) from University/Nepartment.

1.3 Dutleg of SMS Agronomy (Crops); Plant Proteciion and Training:

1, Organize fortnlghtly training for VEW's and AEO's,

Prepared by Dr.U.R.Mehta,Water Utilization Cell, 20 Feb 1980,



2. Respeagible for preparing fortmightly training lesgonsg,etc.
3, Develop his own techuical knovwledge by visiting verious
' regeareh stationg, Universities and attending seminaxs,ete.
4, SMS will also provide technical supervision to the AEO's awd
VEW's under theilr jurisdiction,

1.4 District Level:

Duties of Disgrict Agriculture Officex

1, Te prepare a program of agriculture development,

2, To assess the imput and credit requirements of the district.

3, To coordinate the working of varieus agemcies invol. . .
in eredit and input axrangements.

L, To see that supply arrangements of all the inputs required
is made on & timely basis.

5, To keep close contact with the officers of various agenciles
regponsible for supplying inputs,

6., To keep a comstant watch on the training and vesearch needs
of the district for the extension woxrkers.

7. To help in developing the program of adaptive triasls taking
into counsideration the needs of the district,

1.5 Dy.Director of Agriculture

1, Assureg that the monthly training program ig drawn out in
advance,

2. Assures that the lessons are prepared well in advance with
the congultation of the Regional Agronomilits end SMS.

3, Assures that the lesson is based on the need of the work
to be carried out in the field of that particular area during
the coming fortomight. He will also keep close contact with
the University Staff and research stations to keep himself
up to date, with the latest technologleal lknew how for providing
necegsary guldance to the SMS and other stafi,

1.6 Headquarters: The work is being looked after by the Additional
Director of Agriculture (Extension) assisted by other senior offiecers
of different digeiplines,

1.7 Adaptive Regearch: Sometimes direet transwission of recnmmendation
from research centers to farmers flelds have had derogatory e¢ffects
causing setback to extension effects in intrvoducing new technology

for increasing crop yields, Effective transmission and subsequent
adoption of agrieultural kmow how could be accomplished quickly 1f

it 1s transferred after its orientation and testing under farmexrs
conditions in various agroclimatiec zones of the State. Reeping this




in view, a provision for laying out simnle adaptive trilals both in
ghe identified adaptive trial centres and farmers flelds has been
made in this project,

17,1, Tdentification of Adaptive Trial Centers: Although 39 diff-
erent agro-climatic zounes have been identifiled in the state due to
non-existence of sharp dissiwilaxities among some of the agro-
climatic zones it was decided te develop 12 adaptive trial centers,
out of which five will be main operational centers, one im each
division (App.I) and the vest as zonal gub-centers.

Main operational centers Sub=centers
1. Chhatazpura (Bundi) 1. Tounk

2., Khanpur (Jhalawax)
2, Sumerpur (Pali)
1. Ralyampura
2

3, Szi Raranpur (Ganganagay) . Yet to be ldentified

4, Chittorgarh (Udaipur) 1, Sewar (Bharatpux)
' 2. S8Saws Madhopuz
5. Tabiji (Ajmex) 3. Navganon -

1,7.2. Staff and Work: All of thege stations ere headed by senlor
officer Agronomists and ave gsupported by speclalists like plant patho-
logists, Entomologists, Chemisits, ete, The Station will carry out

the work oan the local problems of the cultivatows which are seut
through variocug dilstriet ageneieg to centers.

1.8 Specialisgt and field level wovkers traloing Centerg: There

are two training centewrs (1)Touk, (il)Durgapura(Jalpur), each
headed by a Jt.Directowr of Agrieulture (Prineipal) and supporied
by various speeialists, In both training centers the tralning omn
various erops, plant protection, management of fields, ete. is
given to subjeet watter speecialists, Agriculture Extension Offlcers
and village extension workerg., From time to time oxlentation
eourses are alsc organized, The course length varieg from one week
te six weeks., ALl aspects of erops managemeat are dealt with here,

1.9 Water Managewment Training: The Depavtment is alrveady giving
training through various training centers on the consumptive

uge of water, time of water applieation, ete, But if there is a
special need, the Department of Irrigation can prepare lassons
on Water Managemenf and the geme can be transmitted to both

the training centers, whieh will then be transmitted teo VEWS
through the training system,




Special training on water management can algo be given up o sub
digtriet level wheve irrvigation projects exist. The local lrviga-
tion engineer can impart training in cluster meetings of the arec
and they can also discuss the problems., The staff alrveady working
in the district and sub district level will take cave of the above
meneloned subject.

The Staffing Pattarn for the Project is showm on the Ministry of
Agriculture ovrganization chart in this appendixw.

2. Apsriculture Marketing in Raiastchan

Marketing comprises all ancillary services right from the producer's
level to the consumer's door. No plan of agrviculture production can
be successfully completed unless due regard has been pald to adequate
marketing facllities. A systematic commerelal view iz being taken
and cultivators way now look forward to adopting sophisticated
method not only in agricultural production but also in the disposal
of their produce by eliminating middlemen. Regulated marketing

is organized under the Rajastham Agviculture Produce Market Act

of 1961 and a wmarket Regulation Scheme hag been suggested for Rajas-
than. A body known as "Krishi Upaj Mapdi Samiti" or Marketing

Board was created to enforce the provigions of the Act and Regulat-
ion Scheme. A marketing couwmititee consisting of 15 members is
nominated, It includes 7 Agriculturises, 2 traders, 2 representa-
tives of cooperatives, 2 local authorities and 2 Govermment nowmle
neeg. The Market Committee establishes its prineipal market vard

at 1lts headquarier and sub yards in the marlket area, The market

fee leviable under the present Act and Rules i3 Rs.l/- per Rs.100/-
worth of produce, This fee 1s the only charge levied on the producer
seller,

2,1 Market Proiects: Each market yard oy mandl consist of the
following: shops-cum-gowdovmsg, separate godowns, blg auvctlon plat-
forms, farmer's rest house, water huts, catitle sheds, water troughs,
veterinary dispensaxry, refreshment rocms, shops forv dally articles
used, fertilizer cumepasticides shops 1f needed, post office,

banks, ware-houses, grain drievs, a grading laborvatory and informa-
tion center,

2,2 Policy for New Mavkets: GOR has directed that the new regulatad
markets will be opened only at the places where the minimumm income
from fees will be Rs.3.0 lakhs annually or the equivalent of Bg.3.0
crores market volume,

2.3 Subsidary Development Plans(Roads): To enable smooth and quick
flow of farm produce from the market to the nearest wandi, proper




1ink roads are necessary. The Marketing Board is contewmplating
plaas to commect all villages in the state with the necarest market
town in the next few years,

2.4 Conclusion: Wherever che production of agriculture will increase,
the GOR and the Board will provide regulated markets at an appropriate
place with necessaxry connecting roads for tramnsportation of agricul-
ture produce. There will be no problems of proper disposal of surplus
agriculture marketable produce for any avea brought under new irzvi-
gation projects. An ewxcellent example is the regulated wmarket deve-
lopment of Jawal Command Area at Sumerpur, After the intr¥oduction

of the irvrigation system, the mandi became the biggest one in Pali
distriet. (GOR preparing statement on ukt.development for Jawal).

3. Ap-icultural Production Program with Example of Jaipur District:

The district Officers prepare the Plan for the various {nputs and
other development activifiles to be undertaken for agricurrture

" gector well in advance, This plan is sent to the Dlrectorace and

a cousolidated plan 1s prepared for whole of the Agricultuve Depart-
ment for the state, The plan is approved by Planning/State. Again

the targets are comnunicated digtrilet wise to concerned officers.
This program 1s again approved by the Distriect Agricultuwe Produciilon
Committee,

As per discussion thevre was & question about how this iaput will

be managed after introduetion of irrigation. Here ar example ig given
for Jaipur district (Ann.3.1 and 3,2), The targei for year 1978-79
and 1979-80 will explain how the quantitcy of different inputs as

per local demand 1s sent and management for the game is done.

3.1 Seeds for High Yielding Varieties:

3.1.1, In the year 1978-79 the target fixed as per demand for various
high yielding varileties were 825,11,20, 34,50 and 4200.00 gquintals
for hybrid bajra, jowar, maize and mexican wheat regpectively, but

in the year 1979-80 the same were increased as per demand to 875,
17.50, 52.50 and 5000 quintals of bajra, jowar, malze and mexican
wvheat respectively (table 3.1).

3,1.,2 Similarly the target for feriillizer consumption in terms of
NPK im the year 1978-79 was 600,60,25 M,tous respectively but the
same has been revised in the year 1979-80 as per demand to 900 (W),
200 (P) and 30(K) metric tons, (Table 3.2),

3.2 The two examples will be seif explanatory., 1f any ilrrigatlon pro-
jeet will start in the district, the officers concerned will collect
the demand for the additional area to be brought under irrvigation.
This will be sent to H.Q, for the allotment of the sane.

1Y



Table 3.1
COMPARATIVIE PRODUCTION PROGRAM FOR JATPUR

1. Use of high vielding varieties:

JArea in Hectares — Seed in Quintals

1978-79 1979-8y 1978-79  1979-80

Hy.Bajra 35,000 33,000 825.00 875,00
Jovay 250 160 17,30 11,20
Maize 350 230 52030 34,50

Mexican Wheat 42,000 52,600 5,000,00 &,200,00

2, Fertilizers: (Metriec tons)

1978 79  1979-80

N 600,0 900,0
P 60.C 200.0
KR 25,0 30.0
ANNEX 3,1 COMPARATEVE PRUDUCTION PROGRAM FOR JATFUR

DISTRICT YREAR 1978-79 & 1979-80

A, PLAN FOR 1978-79

1. Azea in 000 ha, Production 000 Tons
Actual 3 yrs Targets Actual 3 yvs Target
1976-77 average 1978-79 1976-=77 average 1978-79
ending ending
1976-77 . 1976-77
Khazlf
food graing 396 363 355 223 136 182
Kharif
Oilseeds 51 53 60 25 29 28
Sugar Cane 1 1 1 36 21 33
Rabi
fond grains 336 354 371 438 408 &76
Oilseeds 4 5 5 2 2 N




2. Proposed Target for high yielding varletles

Axea in Pectares Seed distribution in Qtlsg,.’
1.Hy.Bajra 33,000 825,00
2 Hy.Jowar 100 11,00
3.Ay.Maize 230 34,50
& Paddy =s cocen
5.Mexican Wheat 42,000 4200,00

3, TImproved Cultural Program for Rabi 1978=79 under Improved
Crltural Practiceg Program

Avea in Hectares _Seed in Quintals

Bajra 23,000 cas
Jowar 3,000 cem
Mailze 1,000 cow
Paddy =  ~==co== ceo
Wheat 106,000 ' 1,000
Barley 20,000 2,000
Gram 12,000 900

4, Compost Development Scheme

_ _ Ruval Green
No, of Gobar Town Compost Compost manuring
Gas Plants in tons in tons in ha,
75 20,000 55,000 1000
5. Soil Analysis Kharif Rabi Total

2,700 2,700 5,400

6, Fertilizers(Rharif) N P K.
600 60 25

7. Plant Protection in laec, hectares:

Seed Soil Polypest: Inteusive Rat Weed
Treatment Treatmeni Control Treatment Control  Congrol Total

K R K R_K R K R _K__ R _K RK R
0.50 0.55 0,10 0.10 0,05 0,12 0,60 0,10 0,20 0,35 = 0,10 0,91 1,32




8, Demonstrationg

Mindikits

Bajra Jowar Maize Paddy

100

20 20 @

Two Fodder Minilits
Crop Zaid Rabi Wheat Barley

40 20 80 15 20

B, PILAN FOR 1979-8C

e=ma

1, Axes im 000 ha _Production in 000 Toung
Actual 3 yws. Targets Actual 3 yrs, Tarvgets
1977-78 Average 79-80 1977-78 Avewage 79-80
ending ending
1977-785 197778
Jowaxr 23 25 25 1 3 7
Bajra 174 191 175 32 86 90
Maize 18 20 25 1 8 10
RoPulses 108 123 115 19 3 40
Arhar b & 5 2 2 3
Wheat 139 120 120 229 191 190
Barley 96 113 110 139 169 165
Gram 147 131 130 130 i34 115
Rabi
Pudses 1 1 = 1 1 e
Gonut 38 38 40 30 24 25
Rape &Mustard 8 5 5 3 2 2
2, High Yielding Varieties
Area in Hectares Seed in quintsals
Bajra 35,000 875
Jowayr 250 17,50
Maize 350 52,50
Max.Wheat 506,000 5,000
3. Fergllizers N P K
900 200 30
L, Compost Development:

Town Compost in Tons

Rural Compost in Tons  Green manuring

20, 000

1,20,000 2,800

AN



5. Soill Samplesg 15,000 (Kharif and Rabi both)

6. Demongtrations

Minikits Two _Fodder
Bajra Jowar Mailze Crop Zaid Rabi Wheat Barley Multiple Pertilizer
Crop Deuo
120 20 5 20 50 50 25 10 30 5
7. Plant Proteetion (Lac hectares)
Seed Soil Polypest Incensive Rat Weed

Treatment Treatment contxol Treatment Comtrol  Coatwel  Total

kK R K R _ K R K R _ K R K R_ K __R
0,40 0,35 0,05 0,15 0,08 0,05 0,10 0.6 0.30 0,50 ==0,10 0,93 1.21

&4, Farm Credit System in Rafasthan

There are three types of loans advanced to all the cultivators in
the State.

1. Short term loan,
2, Medium term loan.
3. Long term loan,.

4,1 Short term loan: This loan is also called crop loan, Sach loans
are provided for seeds, fertillizers, pesticides,insecticides,etc,

Loaning agencies: The loaning agencies are the (1)Commercizl banks
and (ii1)Cooperative banks.

These banks advance the loang to the cultivators for purchasing seeds,
fertilizers, insecticides and the loan is advanced f£or a short pex-
iod. All types of cultivators can take the loam, All the districts,
sub-districts and Tehsil 1.Q, have the branches of the above <ention-
ed banks. The cultivators arve not to move too far for loans from
theiyr villages,

4,2 Medium Term Loans: This loan is given to the cultivators for
purchase of draft and milch animals, etc,

Loaning agency:
(1) Commercial banks
(14)Cooperative banks




All the districts, subedistrict and Tehsll H.Q. are having one
or other branch of the above said banks/ox even both.

4.3 Long Texm Loans: This type of losn is given for digging of

wells, repaleing of wells, tube wells, pump sets, tractors, gprinklers,
levellers, other implements, constructlon of £leld channels, leve~-

1ling of fields, ete.

Loaning agency?
(1) Commercial banls
(1) Primary Land Development Banl

4.4 Subsidies: In additlon to above loams .here ave number of sches
mes/agencies e.g. SFDA (Swall Farmers Development Agency), IRD (Inte
grated Rural Development Program), DPAP(Drought Prone Area Program).
Thege are all schewme bound programs, These schemes provide subsidies
(small farmer 25% and marginal farmer 33,33%) and the remalning
amount is given on losm from the cooperative banks or commercial
banks to the cultivators,

bob,l, The districts which are covered under various agencies
are as follows:

SFDA
Ajmer, Alwar, Bharatpur, S.Madhopur, Jalpur, Kota, Tounk,
Bundi, Sirohi, Jhalawar, Chittowxgarh, Bhilwara, Udaipuw,

DPAP

Jodhpur-Barner, Nagour, Churu-Bikzner, (Bhim,Deogarh,
Kherwara-Udaipur) ,Beawar(Ajmer),Pali, Jalore, Dungarpur,
Banswara, Jaisalmer,

4,5 Method of Loaming: In all the areas the loan applications axe
prepared for cultivators with the help of village exteasion workers,
patwaries and other staff of different agencies working in different
villages and this application 1s got sanctloned from various banking
ageneies working In theis clrcle,
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APPENDIX B

WATER SUPPLY AND ENGINEERING

1. Ipntroduction

Very {mportant elements in the success of MIPs are reliable water
supplies and properly designed and constructed dams, headworks,
canals and watercourses which deliver water in timely, reliable
and equitable fashion to all farm fields,

This sectlon describes the physical setting for the Rajasthan
Medium Irrigation Project and the relatioaship of MIP's to this
setting.

It also discusses several questions relating to water supply and
englneering arising from the Appraisal Team's study, the PID
review and subsequent discussions among GOL/GOR officials and
the Design team. These include the adequacy of water supply and
engineering lnformation generally, the ratiomale for the size of
the reservolr and command avrea and the area to be drriga:. i,
engineering and economlc conmsiderations relating to canel aud
watezcourse modernization amd lining, waterlogging and dralnage
requirements, potentlal for conjuﬂctive use of .groundwater, and
need for soill surveys.

2. Physical Conditions

Average annual rainfall In Rajasthan varies from less than 100 mm
(4 inches) in the extreme Northwest to over 990 mm (39 ipches) in
a small area of Southern Rajastham. All but the winter seascn
twelve to thirteen percent vccurs during the Souithwast monsoon
period between June and September. The northwest oue-half of the
state 1s essentlally desert, but the southeast half where the
project is located recelves about 24 inches of rain during the
summer monsoon period. However, rainfall and runoff in the project
area are exftremely variable and not alwayg relilable. Droughts
are prolonged and inmtensgive. Streamflowe f£all below 25 - 30
percent of average 1m about one year out of five or six. Often
two or more years of severse drought occur comsecutively greatly
aggravating drought impact. In a Typical Case (Table 1) water
supply £fell below 30 percent in three out of the four years
1965-68. Under these conditions runoff captured in surface
reservolrs in MIP's greatly reduced the adverse effects of
drought and substantially multiples crop production potential in
the Project Area. Limited groundwater is also awvailable either
a3 a separate source of ilrrigation water supply or im conjunctilon
with surface water from MIP's.



3. Seasonal Allocation of Water

Since the purpose of MIP's 1s to improv: crop production through
irrigation, a discussion of the seasona. relationships of cropping
practices to water supply is a useful prelude to engineering and
vater supply comnsideratioms. Flow irrigation may be provided
during either kharif or rabi and sometimes during the hot dry
period of zald as well. Ia some cases, water may be provided for
a pre~kharif irrigation. In theory, use of irrigatlon to supple=-
ment rain during kharilf should he attractive, because a small
amount of water at the vight time, 1f rains are short, can drama-
tically increase yields. Drawing down the reservolr for short-term
drought relief during the monsoon costs noching in terms of water
for rabi if the reservoilr subsequently refills. The extent to
which relief of intra-momsoon drought actually is practiced in
Rajasthan 1s unclear, but it is minimal except possibly during
persistent drought.

A critical perlod occurs at the end of the momsoon, when additional
water may be needed to mature crops, especially whem the monsoon
ends early. Since expectations of reservoir refills are low, use

of reservoir water at this time will reduce the amount available

for rabl. Both farmers and the Irrigation Department will tend

Lo postpone a decision to irrigate as long as possible in the

hope of additional rain. Once the decision 1s made, time is
critical, but camal capacities are not larse enough to cover the
entire command area in a period of less than three or four weeks,

so only part of the crops cam be served. Reservoir water ordinarily
is not allocated to hot-dry season or '"zald" crops like sugarcane,
which are usually irrigated by wells 1f grown at all, but there

are notable exceptions, depending on local needs (see Table 2).

Rabi farming has the advantage that weather is reliable. With
rellable drrigation, farmers can exercise the maxlmum amount of
control over the crop system. Thus nearly all reservoir supplies

in most Rajasthan MIP's now are allocated to rabi.

4. Engineering

The civil engineering profession in India has many years of
successful experience In the design and comstruction of hydraulic
works such as dams and veservoirs. Exchange of techaology in this
field is freely internatiomal and India has comtributed its share

as well as adopted advances of others. Proven design and construe-
tion procedures and standards are followed. Design standards are
set by the Central Water Cowmission (CWC), the highest techaical
water regources authority in Indla. CWC also reviews designs of

all irrigation projects exceeding 2,000 hectares. GOR Irrigation
Department, which is responsible for the design of MIP's under



this project has a staff of 4,000 graduate engineers and 1s rully
competent to design and comstruct major hydraulic structures.

5. Hydrographic Information

One of the reasons frequeantly given for poor utilization of
irrigation works is that streamflow records are inuadequate for
proper sizing of the reservoir and predicticn of irrigated areas.
Direct information on runoff is obtained using stream gaug.lag
stations and by measuring tbe canal and splllway discharges and
changes in storage in existing tanks and reservoirs. A basic
network of forty-elght stream gauging stations 1s now operatilomal
in Rajasthan, but most records are short. Peak flood and amnual
discharges are availlable and silt load measurements are taken
during the monsoon. Accurate stream gauging of monsoon runoff

is difficult because of the extreme size and short duration of
the floods which follow the rains. Estimates of total and f£lood
runoff are most commonly made using empirical correlations with
vainfall which has been widely recorded for many years, buf these
estimates are not as rellable as direct measurements. Hydrographic
information is judged as minimally adequate and stream gauging
activities should be strengthened. GOR should take up stream
gauging for at least a few prospective MIP gites. Using grant
funds AID will provide technical or other ass’stance in lmproving
the stream gauging system if desived by GOR and as agreed upon by
discussion with USAID officials.

6. Reservolr Sizing

Ordinaxzily, reservoir size in semi-arid India is chosen such that
reservoirs will be filled in 75 pevwcent of the years. In extremely
dry areas, because of the greater value of water, thils criterlon

is changed so that reservoirs can be expected tc £111l In only 30
percent of the years. For a given watershed, the larger the reser-
voir, the less frequently (lower rellabilicy) i will £411 and the
more 1t will cost. Om the cther hand, 1if reservoirs are made too
small (higher reliability) opportunities to utllize large amounts
of vater available for agriculture im the wet years arve lost. The
advantages and disadvantages of shifting to a higher or lower
reliability criterion seem to about ofifset each other. Present
procedures for sizing of reservoilrs therefore seem appropriate.

An analysis of the consequences of reducing risk was made using

the Hindlot project as an ewample. The curve, Figure 1, shows

the amount of water (vertical axls) expected for any givem percent
of the time (horizontal axis). The area under the curve above

the reservoir capacity line represents the volume of water lost
orer the spillway. The area below is that stored. The deficiency
in supply 1s represented by the area above the curve below the
reservoly lime on the righr. Decreasing the reservoir size so that



it will £111 74 pexrcent of the time (dashed line) Instead of 54
percent (solid line) substantilally reduces the defilclency, but
also grestly increases the water wasted by spilllage, reducing vhe
irrigation arvea by 40 percent and the total cumulative produccion
over the peried analyzed by 32 percent.

7. Water Balaunce and Operations Studdles

All of the water stored in a reservoir does not reach the crop root
zone. Dead storage i1s provided below the ouclet gill to trap silt
(usually for 100 years). Other losses include evaporation from
the reservolr surface, seepage losses from canals and watercourses
and operational losses such as leekage from turnouts and losses
incurred in filling and empiying canals and ditches. Systematlc
measurements of water losses are rvelatively rare in India and
estimates are usually optimistic with the result that irrigable
areas are over estimated frequently by rule-of-thumb such as ten
acres per million cubic feet of stovage. This obscures the value
of improving water delivery efficlency. System water budgets are
made, but incompletely. For economic and technical analysils of
Project MIP's.water requirements and irvigated area will be based
on standard evapotransplration (Modified Pemman or Blaney-
Criddle) applied to cropping patterns, considering availlable rain-
fall. A quantitative water budget taking into account field
irrigation efficiency, seepage and operational losses in water-
courses, and canals and reservoilr evaporatlions losses for both
average vear and full reservoir conditions (Annex A) will be
required. Conveyance loss projections will be based on seepage
measurements and wetted perimeter and/or on flow measurements

over canal reacnes. These budgets will determine the ilrrigated
command area for MIPs under the loan. Twenty vyear reservolr and
agricultural operatlons studies based on the design hydrograph

and water requlrements as calculated above will be made. These
should include both kharif and rabi releases. More sophisticated
regservolr operations studies could lead to more optimal use of
water and system design. Weekly values of rainfall and evapo-
transpiration based om historic weather records would need to be
computed. Such a computerized program has been devised by World
Bank. GOR officials should comsglder the usefulness of adopting
this level of operaticns study at an early date and to overcoming
the inherent obstacles to kharif allocations mentioned in Jection
3 above.

8. Canals

Operation of canals needs to be improved by providing better
regulation, seepage control and protectlon from cross—dralnage
flooding. Inadequate design and malntenance of canals leads to
inequitable distribution of water. The longer the camal, the



more the hazard that a full supply will not be delivered. Figure

2 shows measurements of ifrrigation intensity by chaks plotted
against distance from the main capnal gate on two canals in Rajasthan.
To correct Inequitahle distribution to chaks, MIP's qualifying under
the loan will be provided with camal regulating structures suck

that (a) full supply to fields can be delivered whem canals are
operating at 50 percent capacity; (b) flow measurement facilitles
exist so that flows cam be accurately kmown in all c. i, distri-
butary and minor reaches; and (c) cross dralnage and by-pass
structures are adequate to pass all cross floods and to fully empty
canals for maintenance. All canals, branches, distributaries and
minors will be fully lined.

An adequate number of seepage tests, using standardized procedures
to be developed by CWC/GOR, will be made as a basils for declsions
on lining canals and watercourses and for estimation of water
savings. Studles will be made to determine possible c@ffelat%on
with the Unified Soil Classification System for Engiﬂeeringeé
If proven, this system may be used to reduce the number of saepage
tests. Table 3 gives information on seepage loss tests. These
measurements show few cases, if any, in which lining would nci be
economical. For quality control and in order to collect information
on continulng effectiveness of linings,; seepage tests shall be
conducted on sample lined canal and watercourse sections followiag
completion; and periodically theveafter. '

Canals for MIP's traditionally are designed and operated such that
extensive distributlon of water over the command area is accomplished
with minimal operator attention. Main and braach canals, minor
canals and distributaries carry water from the reservoir to a
watercourse where the farmers take tuLe water and apply it to their
fields. The system has no gates so when the canal system is
operating there 1s water in all its various branches. Therefore,

a canal so designed and maintained will deliver a prescribed flow

of water to each watercourse area or chak, doing so without an
operazor's attention. This design is 2 source of operational loss
because water often may not be needed in some chaks in the amounts
prescribed. The situation 1s further complicated becausa pipes

come in discrete sizes: & inch, 6 inch, ete. Table 4 shows
variation in amounats actually delivered to chaks compared with the
Intended design amount based on studies made of two canals in the
Rajasthan Canal Project. Accordingly Adjustable Proportion

Modules (APM) in which the flow cam be adjusied to fit the area will
be instralled at all outlets in qualifying MIP's.

9. Watercourses

The watercourse area 1s the production end of the irrigation system.

1/ Indian Standards Inatitution Publicatiom: IS:1498-1970



It is where the farms are and where the farmers become Invelved with
the irrigatlion process. The water is deliverved from the canal system
to each farm through the watercourse sub-system. Water is taken

from the canal through an outlet structure which permits a specified
fized quantity to flow whenever there is water im the camnal. In
Rajasthan the usual practice is to provide a watercourse outlet for
each 40 hectares of land. This is gn average value, however, and

the wvatercourse area (chak) sizes vary widely from as low as 4 to
moxe than 100 hectares.

For MIP's in Rajasthan current practice is for the Irrigation
Department to comstruct the canal system down to and including the
outlet structure which provides water to the watercourse. At that
point, the farmers are responsible for constructing, operating,
and maintaining the watercourse sub-gystem wilthin the chak. The
usual practice 1s for an intricate, rather extemnsive and often
crude ditch system to be bullt along farm boundazies with each
farmer then getting his water from ithe watercourse through his own
field ditch system. Counsidering that the basic fileld irrigation
unit on the farm 13 usually no larger than ome-eighth acre it is
apparent that there 1s a very complicated, tortuous, and lengthy
system of channels.

On Medium Irrigatlon Projects, the division of water among farmers
in the chak i3 left entirely to the farmers. They manage this ia
various ways and usually divide the water among several watercourse
branches and pass the water among themselves on gsome prearrvanged
basis. Since 1t 1s thedir own responsibility there is no set pattern
of distributlon and use among farms and flelds, although there is
obviously a high probability that inequitable distwibutlon occurs.
Considering that often more than 100 farmers are involved volun-
tarily, the communal problems of comstructing and maintaining a
wvatercourse are difficult. Inspection by the Appralsal Team of
several MIP's showed that watevcourses were not adequately designed
ot well operated and maintaluned.

Because of poorly constructed and operated watercourses, much of
the water provided does not reach the flelds where aud when it is
needed. Seepage occurg, not only downwarvd, but to a greater amount
leaks horizontally through banks and from poorly-controlled turnouts
inundating adjacent areas, in effect, multiplying the wetted
perimater of the watercourse. Oftea there is no defined channel,
and water flows 8lowly over wide areas. Channels may be widened

by animals. There are practically no permanent strucfures. At
every junction farmers have to builld earthen dams and, over time,
excavations for soil to build the dams causes large adjacent areas
to be inundated most of the time. Watercourse bifurcations prac-
tlcally become small ponds where much loss oceurs., Dams often
leak and banks may be cut readily or disintegrate while weeds grow
rapldly and obstruct water flow unless continuvally removed. Not



only does inefficiency in water conveyance limit the water available
to farmers, but it reduces the confidence of farmers in its reli-
ability. Without confidence, farmers do not invest in costly inputs
or in developing their land.

Unlike the canal system, watercourses 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 om a continuous basis, and this
is approximately the optinal size of stream needed for field
irrigation.

There is merjit in having farmers operate and manage their distri-
bution systems below about 40 hectares. A water distribution
comnittee (Jal Vitaram) which is mostly effective in settling
disputes exists in each chak. However, problems of financing,
organization and training of farmers to a level necessary to handle
what is essentially a fairly complex technical svstem within a
reasonable time period seem very diffdicult. The alternative is for
the Irrigation Department to extend its responsibility for distri-
bution down to an outlel serving a much lower number of farmers.

Given the large capital investments ari the necessity to accelerate
and increase returns, and the history of poor watercourse perfor-—
mance, the Irrigation Department, GOR, will assume responsibility
for designing, constructing and maintaining improved watercourses
with permanent structures (with division boxes where streams are
divided and with outlets and check structures) down to approximately
8 hectares and for either 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, observe its operation,
note its condition and report any problems to higher authority. If
it is determined that_it is needed, the Irrigation Department
shall establish waribandi=' on all watercourses in an MIP.

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

2/ Formal irrigation scheduling among farms arranged for by the
Irrigation Department by the Executive Engineer under Authority
of the Irrigation and Drailnage Act, Rule 11/4. This system
schedules each farm with a specific time of use of the water/
water stream. The length of time per farm is dependent on the
size of the farm. The schedule is arranged so that all farms
in a chak will receive water at precisely the same time and
day of the week.



menagement below canal outlets and to obtain informatilon on seepage
losses in order to assess needs for lining. Detailed records of
delivery of water to individual farms will be collected, actions of
water user groups will be documented and operational difficuliies
recorded. In situ seepage measurements will be made. Information
on seepage losses and wator delivery will need to be collected
through the next rabi season and will be available in April 1981,

At that time GOR will prepare a policy statement on the extent aund
degree of operation, management snd monitoring responsibility to be
undertaken by the Irrigzation Depariment and by water users statewlde,
and a detailed plan setting forth specific responsibilicies for
allocating water, developing aund monitoring schedules, operating
gates and dividers, and maintenance. The report will 2lse include
an assessment of tralning needs and a plan for meeiing them.

Using appropriate eugineering and counstruction methods (particulazly
providing appropr’-.e lines and grades and compacting fills at
optimal moisture) satisfactory watercourses can be constructed in
earth at 300-400 rupees per hectare. These will result in consid-
erable savings of water over traditional installatlons but there
will still be significant seepage losses. Moreover coumtinuous,
high-level maintenance is required., Bauks are subject to degradation
by animals and can readlly be cut to make unlawful diversions.
Without organized constant maintenance good earthen watercourses
will detericrate fapidly so that they w111 be little better than
present ones.

The prohlems of rapid deterioration and exposure to hazard inheremt
in small earthen ditches can be overcome by installing permanent
linings of concrete or tile. While expensive in terms of capital
investment, the benefits of lining heavily used sections, including
water saved from seepage losses, reduction in tlme needed to move
the stream from one field to the next, lower cost and more effective
maintenance, and lmncreased relilability of svpply, willl usually
exceed the costs. On new systems, where farmers have not had
previous irrvigation experience, tuea trans *13? times to irrvigation
operations could be shortemed substantially.=

For qualifying MIP's, extent of watercourse to be linmed will be
determined by econoric analysils based on the value of the water
saved from seepage. In view of the additional bemefits in
reduction of operational and malnienance cost, opervatlonal

3/ See "Lining of Swall Irrigation Channels”, Technical Series

DC (WM=4)3/79 No. 4. Water Management Division. Hinistry of
Agriculture and Irrigation (Department of Agriculture and
Cooperaticn) Govermment of India for full discussion of
seepage loss rates for various soil types of alternative lining
technology. '



efficlency, etc., watercourses will be lined even when the economic
benefits based on seepage losses alone are lesser by 20 percent than
the costs of alternatrive sources of irrigatlon water. In any event,
all watercourses will be lined from the outlet to the second bifur-
cation. Studies of losses under various watercourse conditions
carried out by GOR will be used 1n such evaluations.

Fxemples showlng methodological approaches to economic analysis of
watercourses are contained in Annex B. Unlike canals where the
entire length is kept filled during the operation period, many
sections of a watercourse may be used relatively infrequently. As
the stream is rotated among the branches the reach lmmediately below
the turmout will be used 100 percent of the time, but each reach
after the first bramch will be used only a fraction of the time and
so on for successive branches. TFigure 3 shows intensity of usel?y
percentage of watercourse length in sample chaks. Studies made--
of watercourse use in Rajasthan show that the equivalent length
(100 percent use) is only 31 pexrcent of the total.

The result is that most of the total watercourse loss can be saved
by lining only the wost frequently used reaches. Figuve 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 lining 25
percent of the most used reaches.

Water saved by lining can be used to increase irrvigated area at
approximately the cost of new or modernized systems 1f the lined
sections are used much of the time. The cnst of providing the
water supply to a hectare of land at the field turnout should be
compared with the cost of other realistic altermatives. Appropriate
loss factors must be applied to each alternative source in order to
make this comparison.

Annex B=1 shows estimated cost per new irrigated hectare per kilo-
meter of watercourse lined based on a 100=day season at 100 percent
usage. These values must be adjusted for different seasonal lengths
and usage frequencies. Amnex B-3 1s another approach. The water
budpet of an cxample MIP with various lining alternatives and
assoclarcd irrigated areas 1s examined to determine optimal level
of lining. Either analysis is suiltable, however, the average cost
of providing new irrigated land in the overall Project is recom-
mended as the standard for comparisom. Studies made by USAID
indicate that lining one-third of the watercourses increases the
direct rate of rveturnm on investment 1.5 to 2.5 percentage points.

4 Rapoor, A.S., V.K. Sharma and S. K. Magliani. "A Study to
Determine the Optimum Length to be Lined in a Watercourse'.
C.A.D. Rajasthan Canal Project, O0ffice of the Chief Engineer,
R.C.P. Bikaner, July 1976.



APAC raised the question of suitability of less expensive linine
materials. Alternative lining materials other than concrete have
been used but these are subject to puncture by animal hooves and
roots. Besildes 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 have been installed under
different cost and environmgntal conditioms. Choice of lining
materials of adequate structural strength and impermeability will be
left up to the GOR Irrigation Department, hcwever, the Department
shall initiate studies designed to reduce the cost of lining without
reducing effectiveness.

10. Groundwater

Groundwater exists on most, possibly all candidate MIPs. Of three
new sub-project studies, 10 percent of the proposed culturable
command areas (CCA) is already irrigated by wells. Since the average
area to be irrigated by flow irrigation in these MIPs is 65 percant,
well irrigation is very significant. Further utilization of ground-
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 available 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 tubewells are not possible., Conjunctive
groundwater use in MIPs is encouraged by GOI and GOR and its advan-
tages are apparent to many farmers. It will be encouraged by
increased availability of electrification, development of markets
for higher value crops and relatively higher surface water charges
compared to pumping costs.

11. Waterlogging and Drainage

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, camal and watercourse
lining, and conjunctive use of groundwater should greatly reduce
waterlogging. However, complete elimination of operational and
seepage losses is not possible. These and rainfall 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 regérdless of



waterlogging; good drainage, which costs around 400 Rs. per hectare,
can greatly emcourage kharif cropping by elimilnating stunding vater
during the monsoon.

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

12, Soil Survevs

Soil Surveys are made by the GOR Agricultural Department which has
excellent technical capabilility but limited workforce. Detalled
surveys have been published cr completed on eight exlsting or
potential MIP areas. They provide informationm on productiom capa-
bility, waterlogging hazard, erosion, and need and potential of

land forming and they could enhance drainage design and didentify
areas where special measures, e.g. lining, could reduce waterloggiag
hazard. GOR/ID has a great deal of empirical information on produce
tivity and periformance of solls in MIPs which is transferrable so
that requiring detailed soil surveys on all MIPs under this loan

is not justified; however, reconnaissance surveys will be made for
all projects and semi-detailed surveys will be provided 1in those
areas now waterlogged or threatened.
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TABLE 1

ESTIMATED RUNQFF AND RESERVOIR STORAGE AT

HINDLOT MIP SITE IN MILLIONS OF CUBILC FEET (MCF)

Year

1954
1955
1956
1957
1958
1959
1960)
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

Total Tield

454,
855.
1190.
855.
1190.
1072,
792.
11.90.
792.
454,
418,
179.
229.
963.
229.
662.
753,
1014,
-113.
1793.
575.
91C.
454,

27
96
09
96
09
28
12
09
12
27
66
38
96
42
94
27
85
37
45
79
00
20
27

Estimated
Live Storage

374,27
720.00
720.00
720.00
720.00
720.00
720.00
720.00
720.00
430.27
394.66
155.38
205.96
720.00
205.96
638.27
720.00
720.00

89.65
720.00
55:1.08
720.00
430.27

Z of Capacity

32.0
100.0
100.0
100.0
100.0



TABLE 2 RABT AND KHARIF WATER ALLOCATTONS
IN STUDY SAMPLE OF MIPS

%4 _supply
Actual _@@@2}:
Project cca Kharif Rabi Kharif Rabi _CTOPg
Morel 21,600 1,964, , 15,065 5,042 13,722 3.8 &7
Jaisamand 22,600 557/ 5,205 2,045 9.354.  12.9
Gosunda 13,669 1,760% 6.291%/ 8.7 5/
Gudha 10, 860 1,466  9,231., 23.2
Chappi 9,336 1,3943/ 56553 37
Bhimsagar 9,990 2,297 5,594
Hindlot 4,7 3/
Sabi. 8.4 3/
Namani 7.8 4/
Orai 3.3 &/

i/ Z2aid season. The crop is moong.

2/ 1,071 hectares of maize are post-kharif irrigation. Remainder
are long seasonm crops; cotton, sugarcane and are also inecluded
in rabd. Total irrigaciomn 7,362 ha. o

3/ Includes 319 hectares long season crops, 6730 ha total.

4/ Estimaced by Appraisal Team of existing projects

5/ ‘From project reports reviewed by appraisal team.




TABLE 3 SELECTED SEEPAGE LOSS MEASUREMENTS

Loss Rate
'CFS/MSF
1979 Morel Project Chandrilla Minor 23.7 = 6.7

Recent preliminary measurements in Maharashtra

Loss Rate

Project/Canal CFS/MST Soil Type
Girna/Jambda LBC 11 Black
Mula/RBC 25 Red Gravelly, rock cut
Mula/RBS 24 Black
Nira/RBS 6 Unknown (Blaclk?) L/
Purna/Basmath Br 15 Black
Mula Sanai Dr. 9 Rocky
19 Red gravelly

1/ Canal built in 1930. Well silted and settled

Measurements on Nagajunasagar Projecg

Left Main 30 Red gravelly, rock cut
Left Main 23 Red gravelly

Mulkal Kalva Minor 32 Red gravelly

Right Main Canal 21 Black

Daida Majer 19 Heavy Black

Gohimukka Minor 19 Heavy Blacl

Canals In Madhya Pradesh

Chambal RMC 6 Clayey, f£illing
Chambal RMC 34 ~Sandy, filling
Chambal IMC 13 Sandy, partlal cutting
Chambal 1IMC 48 Sandy, partial cutting and fill’ng
Estimates for unlined canals

Etcheverty _PWD

and Harding Gujarat
Impervious Clay loam 3=4 4.0
Medium Clay loam b=6 6.5
Ordinary silty clay loam 6=-9 9.5
Gravelly or sandy clay loam 9-12 ————
Sandy loam 12-17 17.0
Loose sandy soil 17-20 R
Gravelly sandy soil 23-=29 e
Porous gravelly soils 20-35 35.0

Very gravelly soils 35=70 ——



TABLE 4 AUTHORIZED AND ACTUALLY MEASURED DISCHARGES
THROUGH OUTLETS IN CFS

__Khetewall Distributary Daswall Distzibutasy

Auth. Act. % Auth. Act. %

Disch. Disch. Diff Disch. Disch., DIif£f
1 0.82 1.29 (+) 57 1.20 1.68 (+) 49
2 1.36 2.09 (+)34 0.96 1.60 (=) 67
3 2.82 4.08 ()45 1.20 1.71 ()43
4 0.29 1.38 (+)378 0.74 1.50 (+)102
5 3.28 3.83 (+)17 1.34 1.62 (+)21
6 2,64 2,32 ()11 1.28 1.54 (+)20
7 2.46 2.26 (=) 8 0.81 1.34 (+)65
8 2,12 2.48 (+)17 1.35 1.31 (=)3
9 2.37 3.02 (+)27 1.94 2.33 ()20
10 2.48 2,41 (=) 3 1.72 1.36 (=)21
11 1.75 2.26 ()29 1.49 2.19 (+)47
12 2.17 2.69 (+) 24 1.85 2.06 (#)11
13 3.23 3.75 (-=)16 2.24 1.93 (=)14
14 1.50 1.81 (+)21 1.70 1.54 (=)9
15 1.54 2.74 ()13 1.95 1.06 (=) 45
16 2.39 2.09 (-)12.5 1.00 1.19 ()19
17 2.71 2.33 (=) 14 1.45 0.76 (=)48
18 1.67 1.11 (=)41
19 - 1.30 1.37 (=) 9
20 1.39 1.26 (=)21
21 m 1.09 ==
22 3.36 4,51 (=) 34
23 1.96 0.88 (=)55
24 l.44 1.03 (=)28
25 1.83 2.61 =) 18
26 1.08 1.09 =
27 1.57 1.03 (=)3¢
28 1.59 0.88 (=)45
29 1.47 1.06 (=)28
30 1.35 0.80 (=48
31 ~ 2.16 1.26 (=)42



ANNEX A - WATER BALANCE 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 (d) losses on farmers fields.
Operational losses include releases resulting in water deliveries
either at times when farmers do not require water 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 operational losses are variable from

different sources. World Bank for Maharashtra II gave the following
values:

Unlined Systems, 40 ha outlets 25%
Main Canals & Branches lined,

40 ha outlets 247
Lined down to 40 ha outlets 22%
Lined down to 8 ha outlets 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, losses shoulc be calculated

by applying measured or estimated seepage rates to the wetted perim-
eter; for lined canals and watercourses, the rate can be taken as

2 CFS/MSF. Field requirements should be calculated by deducting
residual soil moisture and/or effective rainfall from evapotrans-
piration requirements and allowing for field losses, which can be
taken as 20%Z.

The example which follows assumes a 10,000 hectare CCA project with
live storage capacity of 2,000 MCF averaging 1,750 MCF annually.
Operational losses are taken as 20 percent for a fully unlinead
system, 16 percent for a system lined to 40 has, and 15% for a
system with modernized watercourses, one-third of them lined. Esti-
mated wetted perimeter for canals and distributaries is taken at

90 M~ /ha, and for water courses 97.5 M /ha. Operating time is taken
at 100 days. The full canal wetted perimeter is zssumed subject to
70 percent coverage under actual operations. Watercourse lLosses

are calculated on the basis of 31 percent equivalent use time
assuming that lining one=third of them will 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 (evapotranspiration less rainfall) are calculated



as 10 acre inches per acre and fleld efficlency as 80 percent thus
requiring (10) (43560)/(12 (.80) = 45375 C¥/A delivery at the field.

Three cases ars examined:
£o0 40 ha; III canals
water courses lined.
uged are reasonable.

I, 0o lining: II, canals and mipor lined
and minor lined to 40 ha and one=third of

This 1s meant as an example although values
Appropriate values based on field measurements

or the best available information from similar MIPs should be used
in actual analvses.

L. I LI
1. Average Reservoir o )

Live Storage 1,750 MCF¥ 1,750 MCF 1,750 MCF
¢. keservoir Evaporation _ 125 " 125 " 125 "
3. Available at Canal Head 1,625 © 1,625 " 1,625 "
4., Operational Losses 325 260 244
5. Canal and distribution

system seepage losses 585 117 7 117 "
6. Watercourse seepage
losses 281 " 281 " 101 "
7. Water availlable at field 434 " 967 'f 1,163 "
8. System Efficiency & 24 .8 55.3 66.4
9. Conveyance Efflciency b/ 26,7 59.5 71.6
10. Overall Irrigation
Efficlency & 19.8 Lt 2 53.1
11. Water requirement, per
acre 04537 04537 .04537
12, Irrigaved Area, acres 9,565 21,311 25,634
13. Trrigated Area, hectares 3,872 §,628 10,378
a/ (Line 7) (Line 1)
b/ (Line 7) (Line 2)

e/

(Line 8) (0.8)



ANNEX B - VALUE OF WATER SAVED BY LINING

1. Value of Water Saved by Watercourze Linlng

The amount of water saved, assuming there are no leaks through banks
or ouTLE78 and that the wetted area is not enlarged by animals or by
sgspAaat Iinto low places, depends on the wetted perimecer of the
standard cross section, che seepage vate per unit of wetted per’meter
(WP) and the time that the watercourse reach 1s 1n service each year.
The following computatioas are based on 100 days of service. Results
may be adjusted proportiomately for longer or shorter periods.

1,088 for Rarthen Watercourse

Asgume cross—=sectional wetted perimeter in earth is 1.3 §atefsa
Wetted area per km = 1,300 square meters = (1300) (3.28)" = 13,984
say 14,000 sq ft/km

Loss for one CFS/MSF (cusec per willion sq. £&)

(1.6 x 105 10°% = 1.4 x 107? ¥S/km

' -2
Loss for 100 days: (L.4 x 10 ) (100) = 1.4 C¥S days =
(1.4) (86,400) = 120,960 C¥/km

Loss for Lined Watercourse

Assume cross section WP = 1 m; seepage logs i3 2 CFS/MSF

Loss for 100 days: 2 (120,900)/1.3 = 186,092 C¥/km

TABLE 1 Savings for Various Seepage Rates

Loss Rate Loss unlined Less Savings
Unlined CF /km Loss Lined _cf/lm
2 CFS/MSF 241,920 186,092 55,828
3 362,880 " 176,788
4 483,840 " 297,748
6 725,760 " 539,662
8 967,680 " 781,588
10 1,209,600 " 1,023,508

12 1,451,520 " 1,265,428



Estimated Value

Assume that 16" or 1.33 acre feet per acre 1s to be delivered at the
field. Table 2 shows cost of additional irrigation potential created
based on 100 days operation of reach of watercourse. To find cost for
other perilods multiply by D/100 where D is the actual operating time
in days.

Table 2 Value of Water Saved as Cost of New
Irrigatcion Potential by Lining 1l km of Watercourse

Seepage Add'1l Axea Cost of Add'l Area Rs/ha
Rate Savings Irrig. Pot. Lining Cost Rs/SM
CFS/MSF  CF/km _ha 25 Rs 30 Rs 35 Rs
2 55,828 0.39 64,102 76,923 e
3 176,788 1.24 20,161 24,193 ==
& 297,748 2.08 12,019 14,423 16,827
6 539,662 3.77 6,631 7,957 9,284
8 781,588 5.46 4,579 5,495 6,410
10 1,023,508 7.15 3,496 4,195 4,895
12 1,265,428 8.84 2,828 3,394 3,959
Example

A medium irrigation project has fully lined canals, minors and
distributaries. Modernized watercourses in earth are provided to

8 hectares. Project cost is 12,000 Rs/ha. Watercourses are operated
90 days, estimated seepage loss is 8 CFS/MCF. Cost of watercourse
lining is 30 Rs/SM. For 90 day use cost (from Table 2) is 5495/0.9 =
6106 Rs/km. Loan criteria provide that watercourses shall be lined
if benefits equal 80 percent of alternative sources. ELEighty parcent
of 6106 is 4884 Rs/ha. Dividing 4884/12000 = 0.407. All water-
courses used 40.7 percent or more of the time shoul’d be lined. TFrom
Figure 3, this would be about 26 percent of the total watercourse
length.

2. Value of Water Saved by Lining Minors and Distributaries

Assumpt Lons

Unlined: Q = 10 CFS, A = 5 SF, WP = 7 ft. Time of operation = 100
days
Lined: A = 2.5 SF WP = 5' J3eepage loss = 2 CFS/MST

Water Delivery at Field: 16 inches or 143,500 CF/ha

Cost of Lining: Rs 3/SF




Yo .

Unlined Case for Seepage Loss = 1 CFS/MSF

(100) (1) (1000) (7)

[

0.7 CFS/1000 Ft.
Lined Case

1 CF$/1000 TFt.

i

(100) (2) (5) (1000)

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

Table 1 Cost of Water Saved
Seepage Loss Loss
Rate Unlined Lined Savings Cost
(CFS/MSF) (CFS=Days) (CFS~Days) (CFS=-Days) Rs/MCF  as/ha
2 1.4 1.0 0.4 474,000 462,290
4 2.8 1.0 1.8 96,450 13,836
6 4,2 1.0 3.2 54,253 7,782
8 5.6 1.0 4.6 37,740 5,414
10 7.0 1.0 6.0 28,935 4,150
12 8.4 1.0 7.4 23,460 3,365

Since the average cost of additional irrigation potential ir this
Project is Rs. 11,000 - Rs. 12,000/ha, and the above assumptlons are
conservative lining of all minors and distributarties 1s economical.

3. Economics of Watercourse Lining = Morel Modernizatlon Project

ESTIMATED COSTS

Item Estimated Cost
(Rs. Millions)

1. Ralsing dam 16.200

2. Lining canals 25.000

3. Other canal modernization 1.200

4., Drainage 1.000

B. Comstructicn of roads L0758

6. Compensation of lands . 500

7. Provision of special T & P . 600

8. Extension of Irrigation to 5.250

7000 a
Sub Total 45,835 &/

9. Liring all watercourses 43.000



Ralsing the dam will increase reservoilr storage from an average of
1,930 to 2,746 or add 816 MCF. Evaporation losses are estimated
at 270 MCF for the new average reservoir level, 237 MCF for the
exlsting, thus reducing the average additlomal water at the reser=
volr to 759 MCF. Lining will reduce canal losses from 862 to 112
MCF, assuming full canals 21l the time. Abouf 70 percent of the
wetted perimeter 1s covered under operational conditions so the
estimates may be reduced to 603 and 78 MCF.

In this example, waterzourse loss estimates are based on the
assumption that 33% of the length 1s wet at ome time. They are
reduced by lining the entive length from 333 MCF to 27

For comparisom of alternatives, unit cost at the £ield must be
used. Evaporation, operational ?nd seepage losses must be deducted
for each alternative. Studies 2/ show that lining the most used

25 percent of the watercouxrse savings about 55 percent of the
seepage; 50 percent saves 8l percent and 75 percent saves 94 per-
cent. Each altermative is considerdd incrementally. Operational
losses are taken at 20 percent for unlined canals, at 16 percent
with lined canals and 15 percent with canals and 25 percent or more
watercourses lined.

Table 1 compares the water delivered to the fleld under each alter=
native. Present losses (Line 1) are estimated using the same convey-
ance efficiency as Alternative 2.

Separating the proposed new cost for dams and canals (49.8 million)
rupees) between additional water saved and modernizing and extending
the canals 1s difficult because the additiounal water cannot be deliv-
ered unless present canal capacities are increased. If lining were

not done, canal size would have to be increased at an additional cost.
For the present analysis, all of the new costs except lining are attzri-
buted arbitrarily to the cost of storage. Table 2 (columns 3 and &)
shows cost of an additional MCF of water at the field under the various
alternatives; Columns 5 and 6 show equivalent per hectare costs

1/ Draft Report om Morel Project, 1979

2/ Total of these mumbers shown in report (p. 75) is reported as
582.5 lacs. ‘Heasom for the discrepancy is not knowa. Posgibly
an allocatlon has been added for escalation. TFor this analysis
the unescalated unit costs will be used.

3/ Kapoor, A.S., V. K. Sharma and S. K. Magliani. A Study to
Determine the Optimum Length to be Lined in a Watercourse. CAD
Rajasthan Canal Project. Office of the Chief Engineer, Command
Area Development, R.C.P., Bikaner, July, 1976. See also Tigure
4, this Appendix.



assuming 19 inches is to be applied to the field.

Watercouvses are to be lined if benefits equal 80 percent of the cost
of alternative sources. By interpolation, from Table 2, this criteria
1s satisfied when 27 percent of the watercourses are lined; however
lining up to aboui one-third of the watercourses has little effect om
water costs at the field. Water costing 55,000 Rs/MCF translates to

a cost of 7,870 Rs/ha for new irrigatiom.



TABLE 1 WATER DELIVERED TO FIELD UNDER VARIOUS ALTERNATIVES IN MCF
MOREL PROJECT
Add'1
Opera~— Water- Convey- Inere~ Water
Water atéf tional Canal course To ance ment to
"Alternative Reservelr Losses  Losszes Losses  Fileld Efficilency Added Field
1. Present System 1,717 —_— —— — 727 42.4 — —_—
2. Add Storage 2,476 495 603 333 1045  42.4 318 318
3. Add Canal Lining 2,476 396 78 333 1669 67.0 624 942
4. Add 25% WC Lining 2,476 371 78 155 1872  75.6 203 1145
3. Add 35% WC Lining 2,476 371 78 119 . 1908  76.9 36 1181
6. Add 50% WC Lining 2,476 371 78 86 1941  78.4 33 1214
a/ After evaporation
TABLE 2 UNIT COSTS OF WATER AT THE FIELD
New Water a/
Cost (lacs) Unit Costs Rs/MCF Equivalent Cost per Hectare, Rs.
(1) (z) (3) {43 {5) (6) ' (7)
Incre- Incre- Incre— 80% of
mental Toral mengal Total mental Incremental Total
Add Storage, etc. 248 248 78,9920 78,990 11,303 N.A. 11,303
Line Canale 250 498 40,070 52,870 5,734 N.A. 7,566
Line 25% w.c.s. 108 606 53,220 52,400 7.616 6,093 7,498
Line 35% w.c.s. 43 649 119,170 34,950 17,053 13,642 7,863
Line 50% w.c.s. 64 713 193,940 58,730 27,753 22,202 8,404

a/ Assuming delivery of 16" at the fileld.
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LIMITED SCOPE GRANT PROJECT AGRUXMENT

Between the United States of / thivough
the Agency for International Development {(AblY)

Asperica, actng

AND

India

fhe Pr@sidﬁﬂ% ot
((:!.th()

356 -072 )

i, i‘h’:l -t Fatle

RﬂQASTHAN MEDIUM IRRIGATION PROJECT

i

2. ALl Pros Jul Number
3850467

The drhve: named partics hcrcby wmutuatly agice 1o carry out the i’mjcct descrived in this Agreement in accord-
ance with (1) the terms of this Agreement, including any annexes attached hereto, and (2) any goneral agree
ment betwveen the two geveraments regarding economic o1 technical C()(l})\.i’d“f‘lﬁ

L Amoint of AID Grant 14, Grantee Contribution |
$ 500,600 1/ § _h.-_,_.,l/

i Agreement consists of this title pagt, PYOTE:C:" f\gtﬂ,erfant Annex A Project

tu t.,c Pm cc'

- —
5. ijcm Assistance | ov“ipietrcm Bate

June 30, 1988
__L e e e e

D@bcrﬂptfaf

and Project Agreement PROAG Standard Provisions Annex.

Y ttn (namm

toped Name Yogesh Chandra

~/8d./-

i “i‘;ﬁt\hf

Tale Joint Secretary, Department of
_Economic Affalvs,

Fugust ZT 1080

A L i maae it ke — e n i s A ab—— -

The total
to b

ooy
N

Ministry of Finance

3L:] 4uné*d jotntly by AID and the Grantee.

sz i = 12

B Faiithe Aurc 4(} for Interrational De elopment

Byped 2ame pyigetita K. Boughton
Siemature T TTom T
= o /Q ¢, /-
AL : T
Director
T Oue T
‘ August 21, 1980
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cost of the Droject 15 estimated at $58 mililion

See Project

Loan Agreement No. 386-7-228 ex~cuted betwean AID and the

2

Grantee showing the detai

s of the

funding arrvangemsnts.

(CONFORMED COPY)
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PROJECT DESCRIPTION
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RAJASTHAN MEDIUM IRRIGATION PROJFCT ] 386 0467

- [ i e s amn e e e e

.xh1s Project consists of a gwdnn for trainiﬂu and ec1gl studiﬁs as described below.

This Project is complementary to AID Loan No.386-T u428 winich provides funds to &ssist
in the financing of the construction of new, on-going, and modernization of existing
medium irrigation projects in the State of Rajasthan.

()

'2)

.

Short term training will be provided for engineers responsible for design,

appraisal, construction, evaluation and/or operations and for GOR/GOI officers
responsible for economic anaivs is, to review and stuoy practices and paPiTSTW
pate in special courses in the United States. In-service training wiil be
provided for project design officers. Development of training moduies and
special courses and training activities in water management for use by GOR
Irrigation and Agricuitural Departments will be supported.

onomic surveys, (b} water marage-
evaluation. .nA content and
hetween GOI/GOR and USAID. The
secial equipment, if AELESSRYy,

Studies will include: (a) base-Tir
rent studies, {c) organization
timing of studies will be mutua
Grant will provide technical as
for these studies.

n ..a‘.

The Grant may provide for additicnal training and studies as mutually agreed to
by the Parties herein.

Y S
i i AR RS TR LR




PROJECT AGREEMUENT

PROAG STANDARD PROVISIONS ANNEX

A. Reference to ‘this Agrcement’ means the original Project Agreement as modificd by any revisions
which have enteved fnto effect. Refercnce to 'cooperating country’ means the country or territory of
the Grantee.

B, {1} ATD will muke available the amount specified in Block 3 of this Agreement, us neeessary for
the Project, as may be further described in Annex AL :

{2) The Grantee will wake available the amount specified in Block 4 of this Agreement, as neces-
sury for'the Project, as may further be deseribed in Annex A, The Griantee will .ds.) make, or arrange
to have made, additional contributivns of property, services, facititics and funds required for carrying
out the Project as specified in Anncx A,

~C. " AID und the Grantee may obhtain the assistance of other public and private agencies in carrying
out their respective obligations under this Agreement. The two partics may agree to accept contribue
tions of property, services, facilities and funds for purpuses of this Agreement fram other public and
private agencics, and may agree upon the pasticipation of any such third party In carrying out activi
tics under this Agreement.

D, Except ns otherwise specificd hercin or cubacqmnu, agreed by the parties, all contributions of
the parties pursuant to this Agreerment shall be imade on ar before the Project Assistance Cum*wlc_uun
Date, or amended date. A centeibution of goods or services shall he considered to have been made
when the services have been performed and the goods furnished as coutemplated tn thic Agreement,
Disbursenent of funds may take pluce after final contributions have been made, but AD shall not be
required to disburse funds hereunder after the expiration of ninc months following the citimated I're-

ject Assistance Completion Date (Block 5 of this Agreement) or any amended Project Assistance Com-
pletion Dite specified.

E. ‘The procurement of commoditics and services to be financed in whole or in part by AID may

(where so reguired by AlD procedures) be undertaken only pursuant to Project Implementation O
ders (IPLOs) issucd by AlD.

F.  Unless otherwise specified in the applicable PIO or Project Implementation Letter (PEHL), the peo-
curement of commodities imported specifically for the Project and financed with the ATD contribu-
tion referied to in Block § of this Agreement shall be subject to the provisions of AID Regulation 1

G. Unless otherwise agreed by the partics or otherwise specified in the applicable PIO, title to all
property procured through financing by AID pursuant to Block 3 of this Agreement shadl be in the
Grantee, or such public or private agency as it may authorize.

I, (1} Any properiy furnishied to cither party through financing by the other party pursuant to this
Agreement shall, unless otherwise agreed by the party which financed the procurement, be used ef-
fectively for the purposes of the Project in .scrmd.«mcc with this Agreement, and upan completion of
the Project, wili be used so as to further the objectives sought in carrying out the Project. Either party
shall offer tw return to the other, or to reimburse the other for, any property which'it obitains through



financing by the other party pursuant o this Agreement which is nat used in accordance with the pre-
ceding scntence.

(2) Any funds provided to cither party pursuant to this Agreement which are not used in accord.
ance with this Agreement, shall be refunded 1o the pariv providing the funds.

(8) Any interest or other eamnings on funds provided by AN 10 the Grantee under this Agree-
ment will be returned to AID by the Grantee.

Lo (1) If AID and any public or private organization furnishing commodities through AID financinsg
for operations hereunder in the cooperating country, is, under the laws, regulitions or administrative
proeccdures of the cooperating country, liable for customs, duties and import taxes un commoditics
impaorted into the c‘cmpem{ing country for purposes of carryving out this Agreement, the Grantee will
pry such dutics and taxes unless exemption is mhcx“nm provided by any applicable internatiopal
agrecoent

{2; U any personnel {other than citizens and residents of the couperating country), whether
United States Government employees, or emplovees of public or private organivitions under contract
with, or individuals under contract with AID, the Grantee ur any agency awhorized by the Grimtee,
who ave present in the cooperating country to provide services which AlD has agreed to furnish or fin-
ance under this Agreement, are under the laws, regulatinns or administrative procedures of the coaper-
ative country, Hable for income and social sccurity tanes with rt‘f.pcct 1o income which they are obliza:
ted to pay income or social security taxes to the Gosernment of the United Stves of Amerieq, for pro-
perty takes on personal property intended for their vwn use, or for the paviment of any tarif{ or dugy
upon personal or hauschold goods brought into the coopernting country fur the personal use of them-
selves aid members of their fumilics (not incuding sueh personal or bhouschold goods as may be sold
by any such personunel in the cooperating conntry) or if v firnn, notnarmally resident u the cooper-
atig country, s liable for fncoiae, receipts, or other tives on work finunced by AID heveunder, the
prantee will pay such taxes, wrifl, or duty wnless exemption is etherwise provided by any applicabie
intenuuional agreement.

Joo W funds provided by AL arc introdaced into the couperating country by Al ot any public or
private ageney for purposes of carrying out obligaticns uf ATD hercunder, the Gruntee will make such
arrangernents ag may be necessary so that such hunds shall be convertible into currency of the coopera-

ting country al the highest rate which, at the time the connversion is made, is not unbuvful in the coop-
crating couptry. :

K. A shall expend funds and curry on operations pursnant o this Agreement only in accordance
with the applicable nvs and regulations of the Unived States Government.

L. The two parties shall have the right at any time to observe operations carried out under this
Agreement. Kither party during the rerm of the Project and for three years after the completion of
the Project shall further have the right (1) to examine any property procored dirouzgh financing by
that party under this Agrecment, whetever snch propeviy is located, imd (2) to inspect and audit
any records and accounts thh respect 1o funds prosided by, orany proporties amd contiact sewviees
procured through financing , thist Pty under this Acreenent, wherever sach records may be to-
cated and maintained. Fach pnl)-‘ i arranging for any dxslmmtmn of any prrz'vcrty procured
through financing by the other party ander this Agrecment, shall assure that the rights of examina-
tion, inspection and audit described in the preceding sentence we resenved to the party whick did
the financing.



3

M AT and the Grintee shall cuch fumish the other with sne h information us tmay be needed 1o
detenming the nature and scope of npcr.umm under this Agreement and to evluare the cflective.
ness of sich operations.

No The presemt Agreemsent shall cuter into force when signed, Either party iayv terminate this
Agrecmicnt by giving the other party thirtv (30} davs written notice of intention to terminate it
Termination of this Agreement shall terminate any ohlizations of the two partics to rake contribu
rong pursuant to Blocks 8 and 4 of this Agreement, exeept for pruements which they are committed
to make pumsuant to noncancellable commitmems entered into with third pariies prior 1o the ter-
etnation of the Agrecment. It is expressly understood thue the obligations under purageaph 1 relut-
ing to the use of progerty or funds shall remain in force after such rermination. Tn addition, upo
such termination AID may, at Al expense, diveet that tite ta goods financed vader the Grant be
wansferred to AR if the goods are from a source outside the Grantee's conntry, are in 2 deliveralsie
state amd huve not been offlouded in ports of entey of the Gramter's eountry.

Q.+ To ussist in the implementation of the Mruject, AID from time 10 time, miay issue P10s that wiil
fumish additional {nformation about matiors stated 7 s LAgreement. The parties auay alke use
Jotndy sgreed-upon PlLs to eonfirm and record their matual waderstanding on aspects of the im-
pitieniation of this Agscement,
P. The Grantee agrees, upon reqliest, to exvcute an assignmient w Al of any cause of action
which may accrae to the Grantee n comivetion with o7 arising out of the contractual peefornumed
or breael of purfonnance by & party to a divect US. Dol co mact with AL financed in wiole oy
i purt vat of funds granted by AID onder this Agreement.

Q. This Agreemen;“ is prepared in both English and Hindl, In the event of ambiguity

or conflict between the two versionsg, the English language version will be used fov
final interpretation.

BEST AVATILABLE


jmenustik
Best Available


