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MEMORANDUM FOR THE BILATERAL ASSISTANCE SUBCOMMITTEE

SUBJECT: India - Gujarat Medium Irrigation

Attached for your review are recommendations for authorization
of a loan to the Government of India (the "Cuoperating Country")
in an amount not to exceed Thirty Million United States Dollars
($30,000,000) to help in financing certain foreign exchange

and local currency costs of goods and services required for the
project.

This loan is scheduled for consideration by the Working Group
on Bilateral Assistance on Tuesday, June 20, 1978, at 2:30 p.m.,
Room 5951 New State.
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Office of Policy Development and Program
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Part I.

GUJERAT MEDIUM IRRIGATION PROJECT LOAN

Project Summary and Recommendations

Recommendations

A loan is requested to finance the local costs of the
Gujarat Medium Irrigation Project as described below.
1. Borrower: The Goverrment of India (GOI).
2. Implementing Agency: The Irrigation Wing of the
State of Gujerat's Public Works Department (PWD).
3. Financing:
a. AID Contribution: Loan $30 million.
Terms: Repayment of principal and payment of in-
terest within 40 years, including a 1lO-year grace
period of repayment of principal, with interest at
two percent (2%) per annum during the grace period
and three percent (3%) thereafter.
b. Other Donor Contribution:
World Bank (IDA): $85 million.
c. Borrower's Contribution: Rupees 860 million
or $100 million equivalent @ Rs. 8.6 = $1.00.
d. Total Cost: Fx $115 million;LC $100 million
equivalent. Total = $215 million.

Summary Description

1. Project Duration & Rationale.

The Gujarat Medium Irrigation Project (MIP) 1is ayfive
yeaﬁ)(FY78—FY83) irrigation sector support project
that will attempt to remove a prime constraint to in-

creased food production in Gujarat--the availability
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of a reliable source of water supply. The Gujarat
climate is characterized by low and uncertain rain-
fall which combined with limited irrigation facilities,
makes this State extremely susceptible to drought and
famines. The last drought years were in 1972/1973 and
1974/1975 when food production fell 50% below normal
levels. By increasing the number of irrigated acres
through the construction and modernization of surface
irrigation sub-projects, the project will also attempt
to alleviate the risk of drought and reduce the inci-
dence cf famine.

The Government cof Gujarat (GOG) official statistics
show =hat only 15% of cultivated lc~d in Gujarat is

ipr uroundwater rescurces have been developed
. < A

M

ct

4a

ro almos= ~C% pctential, higher than anv other

e}

Indian State. However, ¢roundwater development alonc
cannot meet fcod prcduction needs estimated to be at
5.5 million tons a year. Procduction in a normal year
is estimated at 4.5 million tons. To make up for this
short-fall, the GOG has planrned a long-term surface
irrigation program to develop the potential of avail-
able water resources.

Project Strategy.

The pace of surface water development for all of India

remained relatively constant during the last decade or

. 1/
about .5 millicn hectares a year.-— Indian states

1/ 1 hectare approximately equais 2.5 acres.




under great pressure to start a large number of pro-
jects were faced with limited financial resources to
carry out an effective irrigation program with the re-
sult that there were long construction periods and con-
comitant delays in benefits. However, in recent years,
budgetary allocations have grown rapidly, and Indian
states have increased their efforts to complete on-
going projects. AID and the World Bank (IDA) have pro-
posed loan financing in support of Gujarat's long-term
irrigation program.. As such, AID's and IDA's contri-
butions will be in essence buying a five-year time
slice of the GOG's over-all program in attempts to
accelerate the pace of irrigation development during
the next five years.

One of the main features of the project is the de-
livery of a reliable water supply to or near farm gates
by the construction of lined canals to 8 hectare blocks.
This feature represents a substantial improvement over
the traditional practice of supplying water in 40
hectare blocks to public outlets.

Project Components.

The project consists of (a) the construction >f new and
the execution of on-going MIPs; (b) the modernization

or rehabilitation of existing MIPs to bring these to
standards established for new MIPs; (¢) the establish=-

ment of a network of automatic discharging

measuring stations (for river gauging)
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and, (d) monitoring and evaluation studies.

For this project's purposes, medium irrigation sub-
projects are defined as encompassing an area of 2,000
to 30,000 hectares. Major projects are defined as en-
compassing areas larger than 30,000 hectares. Minor
irrigation refers primarily to tube wells and pump sets.

Construction of new MIPs will bring an estimated
80,000 hectares under irrigation during the project
period while modernization will improve existing
irrigation systems covering 69,000 hectares,

Individual MIPs will encompass culti-

vatable command areas of 2,000 to 30,000 hectares. In
equivalent terms, approximately 13 new MIPs will be
constructed, and 20 MIPs will be modernized during the
project period. MITs will be located throughout Gujarat
with the greatest concentration being in east Gujarat
where rainfall is the highest and surface water develop-
ment opportunities are the greatest. Approximately
one~fourth of the projects will be located in Saurashtra,
western Gujarat, where rainfall is the lowest and

irrigation development potential is not as great.—

e e e e et i s ———— o — —— ——— S—IAE W S — 2 i S

1/ These are approximations, since sub-project sites

are not fixed in advance. Individual sub-projects will
be put forward by the GOG and will be approved by the
Appraisal Committee of the GOI's Central Water Commission
over the course of the 5~year program.
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The network of river flow measuring stations will

pe established state-wilde and will improve the hyiro-
laogical data tase for planning future madiym irrication

projects. This will be partially financed by IDA.

" The monitorirng and evaluation studies will track
proiect performance anca study present on-farm watsr
management practices and their improvement.

Base-line agro-eccnomic surveys will also be conducted
fcr each MIP to provide a rational basis for project
planning as well as feedback on prciect progress.

An important feature of “his project is the agreed-
upon techrical and economic criteria that each proposed
MIP must meet prior to approval. The major thrust of
the criteria is to provide a more rigorous basis for,
and comprehensive approach to MIP design and construc-
tion than has been the case dll now, with the main cb-
jective of maximizing water potential in a technically
and economically feasible manner for delivery to farmers
on an equitable and sustained basis.

Project Financing.

Total project cost is estimated at US 215 million of
which AID will contribute $30 millicn (14% of total
project costs), IDA $85 million (40%), and the GOI
$100 million (486%). Both AID and IDA will reimburse
the GOI, in amounts proportional to their respective

contributions, for the local cost for construction. IDA



will finance the Fx costs of some of the river gaug-
ing equipment to be imported. It is anticipated that
AID will finance, with the GOI/GOG, a part of the
studies dealiray with on-farm water management. Funds
for this purpose have not been allocated, as details
for study design have yet tc be worked cut with the
GOG. The GOI's contribution of $10C million will fi-
nance a portion of construction costs, salaries,
river guaging equipment and various project-related
studies. 1Its contribution more than satisfies FAA
secticn 110(a) requirements.

Project Purposes.

(1) To increase food procducticn in Gujarat and, (2)

to reduce the impact of droughts. Accomplishment of
these purposes will contribute to the goals of (1)

an increased level and security of small farmer income,
(2) esxpansion of rural employment opportunities, and
(3) increased aveilability of food to the rural and
urban poor.

End of Project Status.

At the end of five years, the following conditions
shculd have been achieved, indicating that the project
purposes have been acccmplished:

a. Food Production Increased. In a normal year, food

production in Gujarat averages 4.5 million tons compared

tc estimated requirements of 5.5 million tons. Food



production in areas impacted during the five-year project
period is expected to increase state-wide production by
about 4%. Expressed in tonnage, a total of approxi-
mately 175,000 tons of increased food grain and oil
seed (groundnut) will have been realized at the end

cf five years. Production levels will increase sub-
stantially over the long run once the GOG irrigation
program is completed.

b. Reduced Variability of Production. Crop production

for most of Gujarat is heavily dependent on the annual
monsoon rains which are unpredictable in most years.
Annual food production thus varies with each year's
rairfall. Under these conditions, farmers tend to be
risk averters utilizing traditional agricultural
practices. However, under irrigated conditions, far-
mers will take economic risks and will use imprcved
agricuitural methods. With the provision of a depend-
able water supply which also provides a hedge against
a late monsoon, production can be both stabilized
as well as increased.

Project Beneficiaries.

Irrigation sub-projects will benefit small, medium
and moderately large farmers in proportion to the size
of their holdings. MIPs will benefit a larger portion
of small farmers in east or mainland Gujarat (where

most of the population is concentrated, space is at a




pr2mium and holdings more fragmented) than in the
western or Saurashtra region where historically low
rainfall patterns have prevented the support of larger
populaticns. Intensified crop production will increase
the demand for rural laborers and also increase their
incomes. Dam and irrigation werks construction will
generate labor demands thus expanding opportunities

fcr off-farm employment throughout the project life and
into the future.

Project Organization and Implementation.

The direct responsibility for planning, implemer.tation,
operation, and maintenance rests with the Irrigation
Wing of the GOG's Department of Public Works (PWD).
It will prepare for each sub-project a proposal which
will include (1) designs of dams and canals; (2) cost
estimates; (3) an agricultural plan incorporating agro-
economic survey data, and (4) a tentative implementation
plan for each sub-project. Each proposal, after GCG
clearance, will be submitted to the GOI's Central Water
Commission {(CWC) for final approval. The CWC is India's
highest technical authority for water resources develop-
ment and hes a capable staff of 1,000 engineers. Under
a similar project in Orissa (also financed by IDA), the
CWC has established an Aprraisal Committee (AC) which

is staffed with competent agriculturalists, economists,

and engineers for its appraisal and monitoring functions

IR SN



of irrigation projects. For proposed MIPs costing less
than $8 million or encompassing an area less than 12,000
hectares, the AC will have full respcnsibility for ap-
praisal and monitoring. For projects exceeding these
limits, IDA will at least initially retain review/
appraisal authority. To date, the AC's performance

has been very satisfactory.

Project Development & Summary Findings.

The project draws substantially on the World Bank
feasikbility studies arid analyses begun in Summer, 1977.
Afcer a resumption of U.S. aid to India, discussions
were held with appropriate GOI officials to determine
a focus of AID involvement. A similar project for
Rajasthan was proposed for U.S. financing. However,
since time constraints precluded adequate project devel-
opment for FY 78 funding, the GOG/GOI recommended AID
involvement in Gujarat. Accordingly a PID was prepared
and reviewed in November 1977. Subsequent to the review,
Messrsg:T T. Dobbs and D. Petersorn of AID;W conducted
further studies in January/February 1978 on feasibility
issues (discussed below) arising out of the PID review.
(see Annex A for the PID cable to USAID/Delhi).

As a whole, the World Bank and the Dobbs/Peterson
report indicate that the project is technically, socially,
and eccnomically sound. The CWC's Appraisal Committee

has Tained valuable experience with other such projects

and has the technical and maragerial ability for carrying
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out its appraisal functions. The GOG's own irrigation
services have acquired adequate experience for under-
taking the number of projects envisioned. The criteria
established for proposec MIPs will further improve
performance. Local ccntractor capability is also satis-
factory and will be able to meet design specifications
and standards.

The project satisifies all statutory criteria. The
Mission has endorsed the proposed loan and has certified
(Annex B) that the host country is capable of maintain-
ing and effectively using the project.

Project Issues:

1. Will Individual projects be self-sustaining?

Discussion: Irrigaticn projects in Gujarat, not unlike

those in the U.S., have been chiaracterized by a low rate
of financial return. Gross revenues from water charges
have not kteen sufficient to cover project working expenses
over time. '"Betterment levies'" have been established
for lands affected by irrigation projects in Gujarat in
attempts to recoup part of projects' capital costs.
However, the levies have seldom been collected from
farmers. These problems have been further compounded

by the application of a uniform water rate (based upor:
crop season) which only crudely approximates volumes

of water used. Depending on location, farmers at the

head reaches of the localized water supply (water courses)
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be benefitted, it is nct pcessible to say

.
“
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have access to greater and mcre reliable amourts than
those at the tail-end. This differentizl effect is in
part related to excessive water losses along canal
ccurses as a result of poorly, farmer-constructed water
courses. Under this project, lined canals will be
brought to a 8 hectare public outlet as opposed to the
traditicnal 40 hectare policy. This approach will sub-
stantially reduce water losses and ensure a more reli-
able water supply to farmers. The resultant income
gains to be made from increased irrigation producticn
and correspchding increases of land values will justify
higher'water charges., Increésed pféduot_on from ¥IPs
w111 alszo provide incressed revenues to the public
treasury through the agricultural sales tax. In this
regard, the G0G's efforts have been good with revenues

increasing at about 10% per year.

will the prciject benefit small farmers both in terms

cf absolute numbers and in_terms of relative impact on

social and economic status vis-a-vis larger_farmers?

Discussion: This issue to some extent has been dis-

cussed under the "Beneficiary'" section. on page .

In terms of absolute numbers of small farmers to

exactly now many will benefit, in light of
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selection. As also discussed earlier, Gujarat's MIPs
will generally benefit a larger proportion of small
farmers in the east compared to small farmers in the
west or Saurashtra. Holdings in the east average 2 to
3 hectares (5-8 acres) in size in contrast to the west-
ern average of 6-8 hectares (15-20 acres). Approximately

three-fourths ©f the MIPs will be constructed in the east,
thus a greater proportion of small farmers there will
berefit. However, if land ceilings on existing as well
as newly irrigated lands are enforced relatively large
land holders in the west will be prevented from captur-
ing a majority of the benefits.

Or the whole, Gujarat's MIPs will not increase the
concentration of holdings. Irrigation will make small
farms more viable and thus avoid the type of mortgaged
indettedness which can lead to loss of lands by small

holders to large farmer- cum - moneylenders.

Z. AID'S INVOLVEMENT

The project was originally conceived for a
total cost of $179D million, an amcunt sharsd equally

result of AID's contribu-
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tion ($320 miilion) in collabeoration witnh IDA, the
GOI has increased its original contribucion by

215 million. This additional $45 million has made
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PART IT. DETAILED PROJECT DESCRIPTTION

A, Querview of Gujarat

Gujarat State covers an area of about 19.6 million hectares and has
a population of 30.7 million (1977) that 1s increasing at the rate of
2.6% per year, one of the highest in India. About a third of the total
population live in towns and cities and next to Maharastre and Tamil
Nadu, Gujarat is the third most urbanized state.

Approximately 25% of the population belong to Gujarat's traditionally
disadvantaged groups: tribes (18%) and castes (7%). In income terms, the
rural areas of Gujarat are characterized by a relatively equal distribution
of income, though there are regional variations. Some 40% of the rural
pooulation have incomes below the poverty line of U.S. $70 as defined by
India. The eastern and southern parts of the State have about two-thirds
of the population below this level, while the proportion in the western
areas are about a third. Since the more arid, lower rainfall western
parts have historically been unable to support larger populations, land
holdings in these areas tend to be higher than the State average.

The average farm size in Gujarat is 4,1 hectares or 10 acres, but
vary from district to district(See Annex C) with distribution largely
determined by agro-climatic conditions. Mainland or east Gujarat has an
average farm size of 3.1 hectares compared to 6.8 hectares in the Sau-
rashtra on western region. Tenancy legislation has been strictly enforced
in Gujarat, and according to the 1970 Agricultural Census, 97% of all hold-
ings were fully owned. With regard. to existing irrigated lands, and lands
to come under irrigation, land ceilings are in force and are applied
according to soil type and reliability of irrigation water; ceilings range
from 4.1 hectares to 10.9 hectares for irrigated lands and 8.1 hectares to
21.9 hectares per family for lands unirrigated.

Agriculture has a dominant influence on the State's economy contri-
buting about 40% of State income and employing about 65% of the labor
force. The labor force is made up of 31% of the population or about 9.5
million people. Agricultural conditions and cropping patterns vary wide-
ly among Gujarat's three main geographic regions: mainland Gujarat, the
Saurashtra peninsula and Kutch (see Map annex D). Generally, the more
fertile scils are found within the Gujarat mainland characterized by deep
black soils and some sandy loam. In the western and coastal areas, soils
are less fertile. Most of the rainfall occurs in the June-September mon-
soon period, is uncertain, and varies in amounts and intensity from
region to region. Most of the rains fall in mainland or east Gujarat
(80") and considerably less in the west (12"). Because of the low, and
also uncertain rainfall, cropping intensity is one of the lowest in India
(107%). There are three cropping seasons: Kharif (June-October) ;

Rabi (November-February); and hot weather (March-May). Most of the crop-
ping is done during the monsoon-fed kharif season. The main crops are
pearl millet (the most important foodgrain); sorghum (for fodder use);
wheat; irrigated paddy; maize and groundnufs.
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Agricultural Extension 1s the responsibility of the Department of
pgriculture. However, the Village Level Worker (VLW), the prime contact
with farmers is employed by the Department of Community Development and
has more than just agricultural duties. Because of this dual command
structure and the lack of an agricultural focus on the part of the VIW,
the extension service has largely been rendered ineffective. The GOG is
aware of these shortcomings and will attempt to remedy them through
structural reorganization and the training and visitation approach to
extension. The GOG proposes to make these changes through the assistance
of the World Bank which is financing similar projects in other Indian
States. For such assistance, a covenant will be included in the loan
agreement.

B. Project Rationale

Approximately 15% of Gujarat's cultivable lands are irrigated, less
than two-thirds of the national average. However, much of the ground-
water resources (77% of potential) have been developed, and further de~
velopment is limited in scope. For these reasons, the GOG has placed a
high priority on surface irrigation development. Greater emphasis over
the next five years will be given to medium-scale rather than major pro-
jects mainly because surface water resources limit the numbers of major
projects. Only two (Narmada and Tapi) of Gujarat's rivers provide year-
round flow. About 90% of the total flow for all other rivers, occur dur-
ing the monsoon when the need for irrigation is the lowest. Moreover,
the topography (especially in Saurashtra and Kutch) is not conducive to
large dams, and large damsites are costly to construct.

Technical analyses show that the developr=nt of irrigation schemes
have a direct impact on increased production which in turn can lead to
higher income levels. With the introduction of irrigation, farmers will
take ‘the economic risks inherent in production increasing agricultural
technologies rather than continuing traditional cultivation practices.
Intensive cultivation made possible by irrigation will increase the demands
for agricultural labor and for longer periocds of time thereby providing
higher incomes and sustained employment. For non-farm employment, ex-
panded opportunities will be generated from the construction of dams
and canals.

Together with the emphasis on medium projects will be vigorous
attempts to maximize the impact of MIPs. Projects constructed in the past
in Gujarat have not had a satisfactory record. Their economic returns
generally have been lower than the Indian average and are attributable to
the following shortcomings: (1) insufficient hydrological data base which
has led to either over-design or under-design of dams for actual water
jvailable; (2) low estimates of water losses in the canal system result-

in less-than-planned-for irrigated areas; (3) water conveyance systems
bullt to a 1limit of large 40 hectare public outlets conducive to excesslve
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water losses and inefficiencies. (Farmers lacking the technical ex-
pertise to construct their own canals (to a 4.1 hectare average farm)
have built their own systems that promote rather than reduce water
losses); and (U4) farmers poorly trained in irrigated crop management
leading to wasteful water use.

An essential feature of the proposed project's design will be to
correct past deficiencies by applying strict criteria to project de~
velopment and approval. These criteria (discussed in the Technical
Section Part III) have been agreed to by the GOG and 1s included as
a covenant under this loan. The criteria are intended to assure that
each new MIP has a dam capacity correlated to actual water flows and
canals that are lined to the 8 hectare level.

C. The Logical Framework (for Logframe Matrix, See Annex G)

1. Program or Sector Goal

The goals of the proposed loan are to: (1) increase the level
and security of small farmer income; (2) expand rural employ-
ment opportunities; and (3) increase the availability of food
to the rural and urban poor. This project aims to contribute to
goal attainment by focusing on increased food production through
the expansion of irrigated agriculture. This will also provide
a measure of relief against the risks of drought, primarily be-
cause of the enhanced ability to provide more focd.

Indicators of goal achievement are demonstrated increases in in-
comes of about five to six times over current levels; increased
farm and non-farm employment opportunities (estimated at 13,000
and 15,000 jobs respectively); and increased foodgrains and oil
seed use in Gujarat and other Indian States. Farm and rural area
baseline and follow-on surveys done as part of the evaluation
plan will verify goal achievement. Baseline or agro-economic
surveys for each MIP will serve as reference points for measuring
progress towards goals. Government statistics (indirect measures)
for food consunption and prices and for employment will also be
available.

a. Assumptions Governing Goal Attainment:

(i) The GOG/GOI continue to maintain agricultural price policies
that are favorable to small farmers. There is support for
this assumption in that the host goverrment has on the whole
promulgated policies that are favorable to input/output price
relationships. A notable exception was in 1975/1976 when fer-
tilizer prices were raised substantially. Prices since then
have remained at stable levels.
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(1i) Changed producticn practices are labor demanding rather
than labor displacing. In the short run, intensified crop
preduction made possible by MIPs will increase incomes.

For example, unirrigated cotton requires only about 40 per-
son days of labor per acre in contrast to 140 days of labor
per irrigated acre. Hcwever, in the long run, labor gains
may be partially mltigated by some farmer invéstments in
mechanized agriculture to avoid labor management problems
or by shifts to fruit crops which demand relatively less
labor.

111) Construction activities of MIPs do not shift significantly
to capital intensive methods. In Indla construction activ-
ities traditionally have been high demanders of labor that

is available in abundant supply. Damsites and canal con-
struction for a majority of the projects will continue to
utilize labor intensive inputs. However, a possible conse-
quence of an accelerated program over the next Iive years will
be scme contractor shift to capital intensive methods in crder
to complete MIPs on schedule. Mgjor shifts are not expected
since labor costs relative to capital are still very favcrable.

iv) Present land ceilings. are maintained. There is support
for this assumption in that the GOG has legislated limits cf
land ownership per family. As mentioned earlier, ceilings
range from 4.1 to 10.9 hectares for irrigated lands depend-
ing on soil conditions and also family size. There is no in-
dication that these ceilings will be lifted causing in the
process a squeezing out of small holders through land scecu-
lation. Present ownership vatterns have largely teen sta-
valized through 30 years of land reform in Gujarat and this
rroject is not likely to affect significantly these patterns.

(v) New processing facilities to handle increased uvroduction
are located in rural areas. There is support for this
asswption as evidenced by strong GOG efforts to lccate agro-
industries (sugar cane processing as a prime exarple) in pre-
dominantly rural areas.

(VI)Market and storage network remains adequate for
increased production. Gujarat's marketing and
storage netwcrk is well developed with markets
serving areas within & 6 mile radius. Over time,
the marketing and storage services have responded
quickly to increased output of both food grains and
cash crops.

Project Purpcses: (1) To increase focd producticn
in Guiarat ard (2) decrease the risk cf drought.
Largely due to favorable weather, agricultural pro-
duction in Gujarat peaked in 1870/1¢71 and has not
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been equalled since. Poor rainfall was a major con-

tributing factor to a decline in production. The

intrcduction of irrigaticn alone will not only meas-

urably increase agricultural production but will

also carry some irrigation water over f~r pre-planting
-

irrigation in the kharif season. Yearly reservcir

supply will still depend on rain fall.

End of Project Status (EOFs). At the end of the
five year period. it is expected that food and
0il seed production in areas impacted by the prc-
ject will increase ty about 175,000 tons or
roughly U400 percent ever current levels of
“production . Gujarat crop statistics and farm
surveys done as a part of the evaluation process
will be used to verify EOPs.

Linkage of Purpose to Goals. The linkage between
purpose achievement and goal attainment are depen-
dent on several assumptions discussed below:

(i) Credit available at reasonable rates. Most in-
stitutional credit is available to all farmers at
varving interest rates ranging from 11% to 13%.

(ii) Technological inputs remain accessible and at

reasonable rates. Gujarat has a well developed
system for distribution and sales of seeds, fer-
filizers, and pesticides. Generally, inputs are

easily available and at reascnable prices.

(1354) Agricultural extensicn system strengthened

“~ZThrough a separate world Bark loan. The World Bank
completed its final appraisal of this loan in March
1978 and expects GOG agreement to be concluded
shortly after the signirg of the Gujarat MIP loan.
Through prcposed organizational changes in the ex-
tension service, and better training for village
level workers (VLWs), the present performance of the
exterision service should significantly improve.

fi7¥ Aagriculture and Irrigation Departments coordi-
nate activities well. Extension personriel with
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specialized training are located at district and sub-
district levels and will be available to supplement
and support the activities of the VLWs.

(v) Reservoir releases maneged to minimize the kharif
planting risks. Under the project, controls will be
applied to limit water use during the pre-kharif hot
season. In addition, the World Bank is developing a
computerized technique for water scheduling. This will
minimize the delays between farmer application for
water and its actual release during the planting season.

(vi) Government food price and storage policies cause in-
creased production to reduce drought related famine risks.
There is support for this issumption, as most cf Gujarat's
markets are regulated under the control of marketing com-
mittees. Licensed traders operating within these markets
pay the same farm-gate prices of the regulated market.
Prices are favorable to farmers.

(vi1i) Price relationships encourage farmers to plant
additional acreage for food procution. With the pro-
vision of irrigation combired with the use of high
yielding varieties of food grains (pearl millet and
wheat), farmers will be induced to plant additional
ecreage for food production. Fertilizer prices have
stabilized since 1975/1976 and remain favorable for far-
mer use. Cotton, grown state-wide as an irrigated and
rainfed crop in favorable soil conditions, accocunts for
about orie-sixth of the crcpped area. Though there will
be some project impact on increased productior, the price
of cotton relative to food grains will not cause major
shifts away from food production.

(1)Increased acreage under irrigation in the State of Gujarat.
The irrigation prcgram for MIPs consists of the constru-
cticn of new MIPs and the mcdernization or rehatilitation
of existing MIPs. New MIPs will be composed of (i) an
earthfill storage dam with a gated spillway; (ii) a fully
lined canal network which would deliver water through
outlets serving 8 hectare blocks; and (iii) a drainage
network connected to major natural drains. The cost per

hectare is estimated at Rs. 15,000 or $l,740.£/ Modern-
ization of MIPs would be composed of (i) canal extension

1/ U31l=Rs. 8.60 representing the projected exchange

rate over the disbursement pericd. Estimated per unit cost under
new construction strategy in Gujarat regardless of source or timing

of funding.
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to outlets serving 8 hectare blocks; (ii) lining of the entire
canal system; (iii) additional control structures to enable a
better regulation of water delivery; and (iv) local drainage
works. The cost for the improvements is estimated at Rs. 4,000
per hectare or $465.

During the five year period, it is estimated that approximately
13 new MIPs covering 80,000 hectares (200,000 acres) will be
constructed, and 20 MIPs will be modernized, covering approxi-
mately 69,000 hectares (173,000 acres).

(2) Network of Automatic discharging measuring stationms.
Establishment of this network will improve the hydrologi-
cal data base for planning future medium irrigation
projects. GOI and World Bank finarced stream gauging
and river flow equipment will be piocure< for this pur-
pose. Additionally, World Bank financed short-term
outside consultant service will assist the GOG irrigation
technicians.

(3) Intermediate Outputs. An integral component of MIP
planning and development will be development of an Agri-
cultural Plan along with each proposal for new and modern-
ized MIPs. The Plans will consist primarily of baseline,
agro-economic studies which will assist in sub-project
planning and collectively will provide reference points
for monitoring and evaluating overall project progress.
Surveys will be conducted by the Sardar Patel University
in Gujarat and will include data on such factors as:

(i) employment (farm and non-farm) and income; (ii) land
use, ownership, and farm size distribution (iii) existing
cropping patterns under rainfed and irrigated conditions;
(iv) demographic and social characteristics; (v) agricul-
tural production and marketable surplus; (vi) marketing
channels and prices; (vii) use of agricultural inputs

and (viii) agricultural supporting services (extension,
research, storage facilities, etcC.).

The PWD's (Irrigation Wing) records, reviews of base-
line agro-economic surveys and agricultural plans for
each MIP, and statistics for irrigated acreage by
distric will be available for verifying achievement
of outputs.



I~

- 20 -

a. Linkage of Outputs to Purpose:

Assumptions governing output achievement are:

(i) GOG engir.eering and contract management
capability adequate. Adequate capability
developed on previous irrigation sub-projects
exists and will be enhanced on future projects.

(ii) Adequate numbers of feasible projects can be
identified. World Bank discussions with GOG
officials reflect that a sufficient number of
feasible projects can be identified for

developmert.
(iii) Private contracting capability is adequate.
Private contracting capability exists in
Gujarat.
Inputs:
(See also Firancial Analysis, Part III C). The joint

GOI/GOG, Worlc Bank and A.I.D. contributions will on

a proportional basis finance the local costs of construc-
tion; equipment, vehicles and short-term consultant
services for establishing the river gauging netwcrk

(excluding A.I.D.); and the monitoring and evaluaticn
studies. On a proportional basis of contributions tc
total project costs -~ GOI/GOG (46%), World Bank/IDA
(40%), and A.I.D. (1l4%) - a summary breakdown of
allocation is:
($000)
AID GOI/GOG IDA TOT AL
1. Construction of new 24,000 81,000 67,CO00 172,000
MIPs
2. Modernization of 6,000 18,000 16,000 40,000
MIPs
3. River Gauging - 500 500 1,000
Network
4. Monitoring ancd 500 - 500
Evaluaticn Studies
5. Unallocated _ 1,500 1,500
Total 20,000 100,000 85,000 215,000

The above figures include contingency and inflaticn
estimated at 25%.
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Flexibility between line items will be allowed
including the allocation of funds for monitoring and
evaluation, if necessary.

Linkage of Inputs to Outputs. Funds provided by
this joint effcrt should be sufficient to achieve the
stated outputs.
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PROJECT ANALYSES

A. TECHNICAL ANALYSIS

1.

AGRICULTURAL SECTOR

Due to Gujarat's low rainfall and limited irrigation facilities,
crop ylelds are relatively.low but as a result of improved farming
practices, they have increased faster in Gujarat than in most other

parts of India.

The potential for further increases in agricultural production
is limited by a number of factors discissed below:

Climate;
Topography and soils;

Present land use and the possibility of expanding
the cropping area; and

Agricultural supporting services.

a. Climate

Gujarat has a tropical monsoon climate with
temperatures that are suitable for year-round
cropping. Daily minimum and maximum temperatures
range from 55° F - 80°F in January to 80°F -
106°F in May. Annual rainfall ranges from less
than 12" in the Northwest to over 80" in a small
area in the Southeast, with most parts of the State
receiving 20-32" (Map Annex D).

The low and uncertain rainfall, combined with limited
irrigation facilities and potential makes Gujarat
extremely susceptible to droughts and famines. The
latest drought years were in 1972/73 and 1974/75
when foodgrain production fell 50% below its normal
level. Especially hard hit were rice and groundnut
growers who, on the average, lost two-thirds and
three-quarters of their crop, respectively. In

large parts of the 3State, there was complete crop
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failure which led to widespread starvation in spite

of sizeable famine relief expenditures (about US $100 M
following each of the two droughts). Although these
droughts were more severe than any others during the last
two decades, famine in Gujarat is the rule rather

than the exception: since 1900 the State has experienced
famine not less than 25 times.

b. Topography and :Scils

The State divides naturally into three geographical
units: the Gujarat mainland, the Saurashtra peninsula,
and Kuteh. Mainland Gujarat comprises extensive alluvial
plains flanked by hilly terrain in the east. The main-
land is traversed by the State's four major rivers ("fapi,
Narmada, Mahi and Sabarmah) and numerous small streams.
Due to the low gradient, natural drainage is inadequate
causing water-logging and salinity. Deep black soils are
found in the southern and central parts of the mainland.
Soils of the northern mainland range from sandy alluvium
in the hilly areas along the Rajasthan border to sandy
loam at lower elevations.

The central part of the Saurashtra peninsula is
elevated, and the land slopes very gently towards the
coast and the plains of the Gujarat mainland. Most of
the rivers originate in this central table land and run
radially into the sea. The central portion of the
peninsula is characterized by low hills of coarse and
shallow residual soils, underlain by porous disintegrated
rock, alternatively with deeper clay loam or clay alluvial
pasins. Along the Gulf of Cambay and the Arabian Sea,
coastal alluvium predominates while the soils along the
qulf of Kutch are sandy alluvium. In the coastal areas,
the water table is shallow and some localized areas of
salinity and high boron content occur. In recent years,
over exploitation of groundwater along the coast has
resulted in an increasing problem of salt water intrusion
in this area.

The Kutch land mass is crescent shaped, sloping
towards the Great Rarn (desert) in the north and the
Little Rann and the Bay of Kutch to the south. The soils
are generally derived from sandstones and limestones and
are coarse in texture with satisfactory internal drainage.
large areas are affected by salinity and Great and the



1/ Land use is reported for an area of 18.8 M

~  estimate of the State's area is 19.6 M ha.
for a part of the difference between the two estimates, but the
difference is mainly due to incomplete coverage of the land use
surveys.

-2l -

[ittle Rann of Kutch are, without reclamation, unsuit-
able for agricultural production.

¢. land Use

About 9.8 M ha (52% of the reporting area 1/ in the
State) is under cultivation. The forest area is only
1.6 M ha (8%) and camnot be reduced further without
disturbing the ecological balance. About 3.8 M ha (20%)
are either barren, uncultivable or put to non-agricultural
uses. Officially, cultivable waste land accounts for
2.2 M ha (12%), but most of this land is located in Kutch
and has——without irrigation——extremely low production
potential. 2/ The remaining 1.4 M ha (8%) are either
fallow or used as permanent pastures and grazing land.
Thus, in practice, there is little scope for increasing
the net cultivated area except through reclamation of
desert, saline and ravine areas.

The cropping intensity (107%) is one of the lowest in
India; however, this figure gives a somewhat misleading
picture of the intensity of land use, since almost one
fifth of the area is cultivated with two seasonal or
perennial crops. Given the low rainfall, the intensity
of cultivation cannot be significantly increased without
irrigation. Further increases in agricultural income are
primarily dependent on continued yield increases in
rainfed areas, expansion of irrigation, and shifts in the
cropping pattern to higher value crops.

&. Crops and Cropping Patterns

There are three cropping seasons in Gujarat: kharif
(June - October), rabi (November - February), and hot
weather (March - May). Most of the cropping is done

ha while the official
Water bodies account

2/ Before 1970, about 1.4 M ha of cultivable waste land in Kutch was

classified as unicultivable.
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during kharif utilizing the monsoon rainfall. In rabi,
crops are grown on residual soil moisture or with irriga-
tion. Except in limited areas with perennial irrigation
no cultivation is done during the hot weather season.

Cereals--primarily pearl millet (1.7 M ha), sorghum
(1.1 M ha), wheat (0.7 M ha), (0.5 M ha) and maize (0.3
M ha) —and pulses (0.4 M ha) account for less than half
the cropped area. As a result, GuJarat is seriously
deficient in foodgrains; in a normal year production is
about 4.5 M tons compared to estimated requirements 1/ of
5.5 tons.

Pearl Millet is the most important focdgrain, accounting

for 30-35% of total production. It 1s grown as a rainfed
Kharif crop throughout the State, even though it is of
lesser importance in the southern part. Since Independence,
ylelds have increased at an annual rate of 5.4% as a re-
result of successful research. Hybrid varieties were
introduced in the mid-1960s and, at present, two-thirds of
the area is covered by these varieties. However, since only
9% of the crop is irrigated, the average yield remains
relatively low (0.8 tons/ha).

Sorghum is grown as a food and fodder crop throughout the
State. The kharif crop is, almost without exception, rain-
fed and the rabi crop is mostly grown on residual soil
moisture. Short season hybrid varieties are available,
but because of their relatively poor fodder value, they
are rarely used. Grain yilelds are extremely poor (0.4 tons

ha).

Wheat is the most popular rabi crop. High yielding
varieties were introduced in 1967 and production has
increased rapidly (8% p.a.). About two thirds of this
increase was due to improved yields and one-third due to
expansion of the wheat area.

Irrigated wheat, which is grown throughout the State,
yields about 2.2 tons/ha compared to 0.7 tons/ha for the
unirrigated crop.

1/ - Assuming: (1) a per capita requirement of 16 oz. (0.454 kg)
per day; and (i1) seed requirements and storage and transport
losses amounting to 10% of production.
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Irrigated paddy (accounting for one-third of the

area) 1s usually transplanted and gives an average yleld
of about 2.0 tons/ha. The rainfed paddy, with a yield
of about 1.2 tons/ha, is usually drilled. High yielding
varieties are primarily grown under irrigation. Wheat
and coarse grains are the staple food of the Gujarates.
Since paddy requires much more water than upland crops,
paddy cultivation is concentrated in the southern part of
the State, where solls and climate are favorable.

Maize is grown in the eastern hill areas where it forms
an important component of the tribal diet. Lixe other kharif
foodgrains, it is rarely irrigated. However, hybrid varieties
are gaining popularity and now account for one-fifth of
the area. The average rainfed yield (1.1 tons/ha) is
higher for maize than for any other foodgrains in the State.

Groundnuts are primarily grown in Saurashtra under
rainfed conditions. The yield is highly influenced by the
rainfall; in the drought year of 1972/73, the average
yield was only 0.20 tons/ha while it reached 1.24 tons/ha
three years later. The crop is also affected by a number
of diseases. This makes groundnuts an extremely risky
crop, and it has slowly lost ground since the early 1960s.

e. Agricultural Supporting Services

Agricultural Research. 3ince 1973, Gujarat Agricultural
University (GAU) has been responsible for agricultural
research. Its four campuses--Anand, Dabtiwasa, Junagdh and
Navsari-- are located in different agro-climate zones. The
University has seven main research stations, speciallzing
in different crops and about 50 regional stations. In
general, Gujarat's plant breeding programs have been highly
successful. In particular, the research station at Jamagar
has achieved impressive results in the development of
hybrid pearl millet. Largely due to this research, the all-
India yields of pearl millet have increased faster than
those of any other kharif crop. Significant contributions
have also been made in the development of long staple
hybrid cotton. Research on dry land farming technology
and water management has not achieved the same level of
success as the plant breeding programs.

Research on irrigated agriculture is carried out on 15
trial-cum~demonstration farms. The main focus of this
research has been to determine water requirements in
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relation to soil types, climate and critical stages

of crop growth. So far, relatiwvely little attention has
been given to irrigation practices and land development
for 1rrigation. Results are mixed, as farmers do not
readily accept demonstrations under such controlled
conditions which they regard as not adaptable to their
own farm. At the same time, many of these farms do not
have adequate staff and equipment to properly fulfill
thelr research function.

Agricultural Extension Services. Technically,
agricultural extension is the responsibility of the
Department of Agriculture (DA); however, the primary
contact with the farmers--the multipurpose Village Level
Worker (VIW)--belongs to the Department of Community
Development. He works under the administrative control
of the Taluka Development Officer and under the general
guldance of the Taluka Panchayat (an elected body). On
technical matters, there is a direct line of communication
over the Agricultural Extension Officer (at Taluka Level)
and the District Agricultural Officer to DA. This dual
line of command, in combination with the VILW's multi-
faceted tasks and low mobility, has rendered the general
extension system relatively ineffective. To overcome
these problems, DA has also organized a number of special
schemes for various crops.

In recent years, the awareness of the disadvantages of
the present set-up has increased and GOG now plans to
reorganize the extension service in accordance with the
"training and visit" system that has been successfully
implemented in other states under a number of IDA financed
projects. A proposal for such a reorganization has
recently been submitted to TDA and the scheme is scheduled
for final appraisal in March 1978, as part of a multi-
state project. The basic elements of the propcsal are to:

(i) Transfer the VIWs to DA;
(ii) Strengthen applied agricultural research and
establish a better link between research and

extension; and

(i11) Increase staff mobility at all levels.
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Under the scheme, the VIW would work only on extension,
covering 500 to 800 families, through a system of visiting
groups of 80-100 farmers on a regular basis every two weeks.

Agricultural Inputs. There is a well developed system
for distribution and sale of seeds, fertilizers and pesti-
cides throughout the State. Certified seeds are produced
both by the District Panchayats, under the guldance of the
DA, and by the State Cooperative Marketing Federation.

They are distributed primarily through the cooperative
marketing societies. Gujarat is more than self-sufficlent
in the oroduction of nitrogenous and phosphatic fertilizers.
GSFC ¥, a joint venture between the GOG and the private
sector is India's second largest manufacturer . Fertilizers
and pesticides are distributed through both cooperative
marketing societies and approved private retailers. There
are about 6,000 distributors, of which 5,000 are cooperatives,
and inputs are usually available within easy reach of the
farmers.

Farm Mechanization. There are now an estimated 12,000
tractors in Qujarat or 1.2 tractors per 1,000 ha, which
is below the national average. Most of the tractors are
owned by individual farmers but group ownership is not
uncormon. The Agro-Industries Corporation has recently
established a net-work of "Agro-Service Centers" which
provide repair facilities for tractors and implements and
customs hiring services (at a rate of Rs 30 per hour for
a 50 hp tractor). They also provide training facilities
for mechanics and drivers. The private sector, however,
handles most of the sales and repairs of tractors and
implements.

Marketing and Processing.

Gujarat has a well developed system for agricultural
marketing and processing. Most of the trade is through
regulated markets that serve a specified area, usually
within a 10 km (6 mile) radius. The 280 regulated markets
are under the control of Agriculutral Produce Marketing
Committees. Some 30 markets have not yet been regulated,
mainly due to the resistance from vested interests.
Iicensed traders are allowed to operate inside the service
areas of the regualted markets. Normally, these traders
pay the same price--at farm gate--as the farmers would get
at the regulated market. About three-quarters of the
storage and processing facilities are owned by the private

¥Gujarat State Fertilizer Corporation.
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sector with the remainder provided by the public and
cooperative sectors. In general, the present system
for marketing and processing, which is highly compet-
itive, has responded quickly to increased output of
toth foodgrains and cash crops.

Agricultural Credit. The organization for institu-
tional credit to farmers follows the normal pattern
in India. The cooperative banks, which provide short
(up to one year) and medium-term (one to five years)
credit at an interest rate of about 13% are organized on
a three tier basis with the Gujarat Svate Cooperative
Bank at the State level, 18 central cooperative banks
at the district level and 8,700 primary cooperative
credit societies at the village level. The cooperative
movement has-always been strong in Gujaratj;about 80%
of the farmers are members. The State Cooperative Land
Development Banks (SLDB) with about one million members,
has 182 branches. It provides long-term (up to 15 years)
loans at an interest rate of about 11%. Commercial Banks,
which provide all three types of credit, have, since 1969,
rapidly expanded their lending for agricultural purposes,
and they now account for about 15% of all loans to farmers.
Private money lenders play only a limited role.

f. Agricultural Production Trends

The early years after independence were characterized by
a rapid acreage expansion; between 1950/51, the cropped
area increased from 8.5 M ha to 9.5 M ha. In the period
up to the mid-1960s, the cropped area expanded much more
slowly (by 0.6 M ha). However, there were significant
changes in the cropping pattern. The groundnut area
more than doubled to somewhat over 2.0 M ha. This ex-
pansion took place largely at the expense of the area
under foodgrains (especially millets). Combined with
the expansior. of the cultivated area and the shift towards
high value cash crops was a general yleld increase. As a
result, between 1952/53 and 1964/65, agricultural pro-
duction grew faster in Gujarat than in any other State.

Two factors changed the agricultural scene in the mid-
1960s: (i) the potential for an expansion of the net
cultivated area had largely been exhausted; and (ii) high
yielding varieties for a number of foodgrains were
introduced on a large scale. Due to the competition
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between groundnuts and kharif foodgrains, the increased
yield potential of especially pearl millet meant that

the area under this crop expanded, largely at the expense
of groundnuts. However, most spectacular was the
doubling of wheat production between 1965/66 and 1975/76.
About two-thirds of this increase was due to yleld
increases and one-third due to expansion of the area
under wheat. However, much of the transformation that
was associated with the "green revolution" took place
between 1965/66 and 1970/71.

Largely because of favorable weather, agriculture
reached a peak in 1970/71 and this level has not been
achieved since. In recent years, many of the "progress
indicators" have been disturbing: fertilizer consumption
has remained relatively unchanged; the use of hybrid
varieties of several crops has declined or remained
constant, and the area irrigated from groundwater has
grown very slowly compared to the rapid expansion in the
1970s. There are a number of explanations for this mixed
performance: (1) the weather—-1972/73 and 1974/75 were
extreme drought years and 1973/74 had less than normal
rainfall; (ii) increased costs of fuel affected the
profitability of well irrigation; (1ii) fertilizer prices
were drastically raised in 1975/76; and (iv) rapid changes
in output prices —- foodgrain prices boomed during 1973
and 197" and fell during 1975 and 1976 while groundnut
prices also declined in 1975 but increased rapidly in 1976.
The combination of changing absolute prices and changing
relative prices made crop planning extremely difficult for
the farmers. The perceived risks of droughts and falling
prices reduced the incentive for private farm investments
as well as for use of fertilizers and high yielding varieties.

Even though the stagnation of recent years largely can be
explained by a combination of unfavorable exogenous factors,
there are reasons to assume that the easy benefits of the
"green revolution" have already been reaped. To regain the
momentum, GOG's present plans give emphasis to:

(i) Strengthening the agricultural supporting services;

(ii) Expansion of the canal irrigated area and inmorove-
ments to existing projects;
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(iii) Scientific assessment of the groundwater
resources and enforcement of legislation of
optimum use of the groundwater potential;

(iv) Strengthening of agricultural research with
special focus on drought and pest resistant
high yilelding varieties;

(v) Shifts in the cropping pattern to higher value
crops, for example, replacing groundnuts with
soybeans and hybrid castor; and

(vi) Development of improved dry farming techniques,
with special emphasis given to methads for soil
moisture retention, and expansion of the soil
conservation program.

Given the past success of agricultural research in the
State and the well educated and progresssive farmers, the
prospects for a sustained high growth rate of agricultural
production are favorable.

2. ENGINEERING AND WATER SUPPLY

Gujarat is located in the fringe of the southwest monsoon.
Rain occurs annually during June to September. There is pract—
ically no precipitation during the remainder of the year. During
the monsoon veriod the rainfall is very sporadic, and is often
extremely intense.

Irrigation provides water to (1) insure against short-term
droughts during the monsoon (kharif) season, (2) provide water for
crops during the winter dry season (rabi), (3) provide water for
carrying perennial crops (sugarcane) during the hot season (March-
May) and (4) store water for wetting the soll for tillage and
planting prior to the monsoon.

a. Hydrology and River Gauging Network

The State has a reasonably good network of rainfall
stations with records often extending back many years,
put stations for measuring run-off are few and have been
operated sporadically. Under the project's terms,
Gujarat will establish a stream gauging network. Velocity
and flow cross—-sectional area must be measured at run-of’f
stations. Velocity can be estimated by timing a float,
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but this is not very accurate. Current meters, which
directly measure the velocity, are better. India
preduces good current meters, but they are not satisfactory
for the high velocities encountered in Gujarat. $300,C00
has been set aside by the World Bank to provide for im-
ported equipment for stream gauging. Under the Bank
agreement, at least one year of stream gauging records
should be available and projects submitted for the second
and third years should have 2 and 3 year gauging records,
respectively. Stream gauging 1s not a new technology for
Indian hydrologists and hydraulic engineers, but it

is difficult and fairly expensive especlally during
monscon conditions.

Hydrological procedures were reviewed by AID's PP team
in consicderable detail for two projects, Machhundri in
Gujarat and Sunei in Orissa, and were discussed frcm time
to time with counterparts and in particular, with senior
professionals in the Gujarat Central Design Office. While
runcff data are scarce, procedures utilizing rainfall
information and rainfall runoff ccrrelations adegquately
meet professional standards.

By aprrcpriate welghting metheds, rainfall data from
nearby existing stations are used to synthesize a rainrall
record at the dam site. From this, total runoff pre-
dictions are made for each year. These may be made
using runoff ccefficients and checked using any available
correlations between measured runoff and rainfall. In the
case of the Machhundri creject, runoff has oeen measured
since 1660 at Heran Dam in an adjacent watershed. This
provided corroborative information regarding rainiall
and runoff relationships. Under the vreject_ ., stredn
M ows should be reconstituted for at least twenty years.

Prediction of maximum peak flcws which must be handled
by spillways to prevent overtopping of dams by flcod may
pbe aven less certain; crocedures used are sound, but
based on very limited data. As an example, the maxinmmmn
flood at Machhundri was estimated at 93,000 cusecs frem
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a watershed of 84 square miles. Such large floods
require unusually large expensive spillways.

Sediment transported into the reserveir is calculated
using estimates of sediment load. Examination of the
Machhundri design documents refer to measurements of
silt in the watershed discharge taken between 1972-1975.

These were translated into a coefficient expressing
silt "y'eld" per square mile of watershed area. This
is a typical procedure in the designs inspected. Extra
reservoir space (silt pocket) is provided for storing 105
years accumulation of sediment. Scme oral discussions of
the PP team with counterparts indicated that silt
depositions may be estimated too low, but the PP team
did not see definitive data. World Bank guldelines
provide for strengthening the sediment measurement
program including making measurements at each dam site
and/or making silt deposition measurements in nearby
existing reservoirs.

b. Past Performance of Major and Medium Irrigation
Projects .

Since Independence, the average cost for major and medium
irrigation projects in Gujarat has been about Rs 10,500 per
ha "irrigation potential created", which is about 50%
higher than the national average. The higher cost can, to
a large extent, be explained by a relative lack of good
dam sites. However, the actual utilization of the
irrigation potential is significantly lower in Gujarat
resulting in a cost of about Rs 15,000 per irrigated ha,
or almost twice the national average. Given the present
level of irrigated yields, direct economic returns from
past irrigation investments in Gujarat likely have been
both lower than the "national average" and lower than the
opportunity cost of capital. On the other hand, the
unquantifiable economic and social benefits of irrigation
in this drought prone state are considerable.

Outstanding among the reasons for underutilization of
existing major and medium projects are:

(1) The hydrological data base is typically poor which
results in over-or-under-design of the dam and the
irrigation network in relation to the water de facto
available.
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Many of the projects are run-of-the-river schemes
supplied from a diversion weir. Large variations
of the river flows make the water supply un-
reliable and usually the potential for rabi
irrigation is limited.

Water losses in the conveyance system and on
fields are grossly underestimated at the design
stage resulting in the area actually irrigated
being considerably smaller than the area commanded
by the distribution system.

The water conveyance systems, especially in medium
projects, are incomplete at the farm level. Water
is presently supplied through outlets serving 40 ha
blocks, and the farmers are expected to construct
watercourses and field channels within the blocks
and to level and prepare their fields for irriga-
tion. However, with few exceptions, there are no
effective organizations to help the farmers with
the design, implementation and financing of these
works. Consequently, the few channels that exist
have been poorly constructed resulting in both
excessive water losses and unreliable supply to
the individual farms.

The Command Area Development (CAD) approach based
on providing water in 40 ha outlets has had mixed
success, as 1t has been difficult for diverse
farmer groups to organize themselves to build
their own canals to the farm level.

Inadequate water allocation procedures. For the
highest yields, the farmers should plant most
irrigated kharif crops in June, but the approval
of their water applications comes only after the
reservoir has started to fill up in mid-July.
This usually results in too late a planting date,
especially if the application is rejected and the
crop has to be grown under rainfed conditions.
Being "risk minimizers", the farmers plant with
the first monsoon rains in the latter part of June
and go for a "low technology package" under the
assumption that they might not get any irrigation
water. Only in the case of drought during the
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later stages of the crop will they apply for water.
Thus, in normal years, the potentlal for kharif
lrrigation remains largely unutilized.

(7) The farmers are poorly trained in irrigated crop
management which along with inadequate land
development and preparation, leads to a wasteful
use of water on the field.

c¢. Technical Criteria for Medium Irrigation Projects:

Basic data requirements, specific criteria for plamning,
design and construction, and a minimum level of economic
viability have been established for MIPs eligible under
the project. An assurance would be obtained from GOI and
GOG that MIPs financed under the project weculd be
designed, constructed and completed in accordance with
these requirements and criteria which are detailed in the
Implementation Report (Annex E) and summarized below:

- Basic Datea Requirements: (i) a land classification map
based on a soil survey; (il) an agro-—economic survey to
provide a basis for future agricultural, social ard
econcmic development planning; (iii) rainfall records

in or near the project area for a minimum of 20 years;

(iv) a 20 year estimate of monthly runoffi based, to the
extent possible, on streamflow measurements with

current meters correlated with observed rainfall data;

and (v) sediment samples at or near each dam site for
determination of expected sediment levels in the reservoir.

- Design Criteria: (i) the canal system would be fully
lined; (ii) regulated outlets with a capacity of about 1
cusecs would serve irrigable areas no larger than 8 ha
on the average; (iii) canals would be designed

for rotational (warabundi) irrigation; (iv) the whole
canal system would be designed with the necessary
structures to permit full irrigation deliveries to ail
commanded areas when flows are less than 507 of

capacity; (v) structures for measurement of water flows
would be vrovided from the head of the main canal down
to end including each minor; and (vi) an emergency
spillway for the reservoir would be provided wherever
favorable topographical and geclogical conditions permit.
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d. Other Engineering Consideraticns

There is no question about capability to design and
construct physical structures, dams and canal systems
based on hydrological iriformation. Inspection of deslgn
reports and interviews with senilor officlals of the
Design Section for Gujarat's Irrigation Department, along
with India's century-old educational program in civil ‘
and hydraulic engineering confirm this. Techniques used
in engineering analysis and design are up to date and
based on adequate testing of materials: earth, concrete,
steel, etc. The State's Engineering Research Institufe
at Vadadora is well equipped with modern testing
apparatus. It provides engineering rerformance data
for all xinds of engineering materials: stone, concrete,
earth, steel, etc, and dces research to irmprove manu-
factured products, to find better materials, and tc
devise methods for more efficient use of naturally-
occurring materials. Investigation and testing of
foundation and fill materials for earth dams are
carried out satisfactorily. The Institute has &access
to up to date intermational literature and makes ccn-
tributions to it. The Institute has a program of
continued improvement of enginesring materials and
refinements of analysis and design.

Under the project, (i) canal embankments and the
invert, when the invert is in fill, will be mechanically
compacted; (ii) earthfill around structures will be

compacted; (iii) minors and sub-mincrs will
be thoroughty. ssturated before lining; (iv) construc-
tion of each project would be completed within five jyears;
anéd (v) constructicn of water courses and fi=2id charnels
ard land shaping would be tegun vefore the release cf
water.

A State govermment program under the Agriculture
Cepartment's Soil Conservation Service nandles lard
leveling of farmers' fields and construction of field
channels telow the government outlet. On new projects
channels to the farm fields will be constructed by
contractors under Soil Censervation Service surervisicn.
Farmers must revay the costs incurred at crevailing
interest rates. but are given seven v=ars to dc so
rayments are actually to the State Land Tevelcrmen
wnich manages the credit for tThese cn-rarm activities.

e Y
113
5
N

i

3 1 . - -, K - s . < vl
Bazed on the apove analysSes, one TIro eCt L3 Ilrszasred
- g

o be technically scund and meets the reguirements ol the
TA4 611(a) and (b).

(D U




3. ON-FARM WATER MANAGEMENT

Supplying and managing irrigation water, in addition to
providing adequate dams and canals, requires well-designed,
constructed and maintained ditches (watercourses) to convey
water from the service canals to the farmer's fields, proper
field channels and land preparation. As a rule, delivery
channels to fields either do not exist or are poorly designed
and maintained; fields are inadequately prepared for
applying irrigation water efficiently. Responsibllity for
dams and canals on the one hand, and for watercourses and
©ield management for irrigation on the other sharply divides
at. the turnout from the publie canal. Down to that point
the responsibility is the Irrigation Departments'. Beyond
that, it is the farmers'. Agricultural departments have the
responsibility to provide technical support to the farmer.
Dams and canals are furnished virtually .free, but the far-
mer must pay full costs for watercourse construction and
capital investment in land preparation.

¥eeping waterccurses ané farm ditches maintained, clean,
of uniform cross section, and without leaks, is an irpcr-
tant part of efficient irrigation practice. Watermasters
nave the authority to require farmers to maintain water-
courses and repair leaky ditches; and can withnold water
deliveries if this is not dene. While watercourse repalr
and cleaning are done routinely, most water courses are not
very well maintained. The irportance of this task usually
i3z rnot realized either by the farmers cr the watermaster,

Tnvestigative programs which would actually messure losses
“rem watercourses and attenpt to learn how best to desim
and maintain watercourse ané field charnels could highlight
this croblem and help irrigation and agricultural officials
decide nhow to solve 1t€.

Delivery schedules are directly important to gocd farm
water menagement. Cften these are not congruent with farm
water needs. In MIPs, the ability of canal systems to re-
spond has inherent limitations stemming from uncertain rain-
211 and inflexicility of the rhysical system. Friexibility
can be improved by canal lining, by use of hcelding ctends and
oy tetter scheduling. Traditicn and administrative conven-
ience are also major factors in present irrizaticn system
menagement. The Worid Eank is develcping a computerized

areroach to scheduling. This has some premise for a
lecating limited water resources mere efficie.tly and

for encouraging changss frem tradition.

v S
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B. ECONOMIC ANALYSIS - SUMMARY

The proposed project will! assist in expanding the
area under irrigation and increase the productivity of existing
irrigation projects. Through these means, it would increase
the production of foodgrains, oilseeds and long staple cotton
and provide additional year-round employment opportunities to
landless laborers and small farmers.

The overall impact of AID and IDA supported works can
be summarized as follows:

Construction Modernization Total
of MIPs of MIPs

Increase foodgraiﬁAproduction
(tons) 102,000 40,000 142,000

Increased oilseed production
(tons) 23,000 9,000 32,000

Increased cotton production
(tons) 24,000 10,000 34,000

a. Income Benefits

At present, some 70% of Gujarat's farmers have no
access to irrigation. Another 257 of the farm=rs have, on
the average, one-quarter of cheir land irrigated , usually from
privately owned wells. The lack of irrigation facilities is
the major constraint facing these farmers. Once this constraint
is removed, net farm incomes increase five or six-fold. Tlte
estimated income effects of the MIP component are:

Mainland Gujarat Saurashtra

Future Future Future Future
Farm without with without with
Size Present Project Project Present Project Project
1 ha. 119 145 658 (In Dollars) ... - . ...
2 ha.}/ 222 274 1,277 217 255 1,314
5 ha.z/ 519 648 3,142 525 = 617 3,252
10 ha. - - - 970 1,148 6,299

See the following farm budgets for 2.0 and 5.0 hectare farm.

1/ Approximately equal to the median farm size (1.9 ha.) for
mainland Gujarat.

2/ Approximately equal to median farm size (5.3 ha.) for
Suarashtra.
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Farm Budpet for 2.0 ha Farm

(Mainland Gujarat)

P
Cropped Area (ha)
Kharif
Pearl Millet 0.2
Sorghum 0.1
Groundnuts 0.1
Pulses 0.2
Maize 0.1
Paddy 0.3
Tobacco 0.1
Rabi
Wheat 0.2
satiicwer : 0.2
Bi-seasonal
Cotton 0.5
Total Cropped Area (ha) 2.0
Net Cultivated Area (ha) 2.0
Cropping Intensity (%) 100.0
Gross Production Value (Rs) 3,106.0
Farm Production Costs (Rs)
Hired Labor . 124.0
Animal 385.0
Other Inputs 687.0
Total 1,196.0

Net Farm Income (Rs) 1,910.0
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Farm Budget for 5.0 ha Farm
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INDTA

Cropped Area (ha)

Kharif

Pearl Millet
Sorghum
Groundnuts
Pulses

Rabi

Wheat
Safflower

Bi-seascnal

Cotton
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Percentage of Farm Households*

Future Future
without with
Net Per Capita Income Below Present Project Project
Poverty Line (U.S. $70) 69% 65% 13%
Average Per Capita Income
for India (U.S. $150) 947, 93% 35%
Twice the Average Per Capita
Income for India (U.S. $300) 99% 997, 66%

Most of the benefits of the modernization of MIPs would
go to farmers in the tail-end of existing systems. At present,
these farmers rarely receive any water and their incomes would
basically follow the same pattern as the incomes of farmers
benefitting from the construction of new MIPs. Farmers in the
head-reaches would benefit from reduced water logging and a more

reliable water supply. Their income gains would be relatively
modest.

b. Economic Criteria: (i) individual MIPs would have
a benefit-cost ratio exceeding 1.0 based on annval net benefits
and investment costs discounted at a 12% interest rate; (ii)
the benefit-cost ratio would be established by using techniques
set out in the "form for establishing the economic viability of
medium irrigation projects'" (Annex F); (iii) cost of land
acquisition would be excluded; and (iv) cost of land clearing
and shaping on presently uncultivated land would be included.

¢. Cost Estimates: (i) cost estimates would be based
on bid prices pravailing in the project area at the time of
appraisal; (ii) cost estimates would include: a physical con-
tingency factor of not less than 20% for feasibility grade
estimates and costs for administration, design and supervision
(normally about 15% of construction cost), land acquisition, and
resettlement of families displaced by the project. Inflation at
an annual rate of about 5% would also be factored in.

d. Economic Rates of Return (ERR)

According to the economic criteria established for new
MIPs, CWC would be authorized to approve projects with an ERR
exceeding 12% ** Based on an average investment cost of Rs. 15,000
‘($1,740) per ha. and on typical cropping patterns for Saurashtra
and mainland Gujarat, it is estimated that the average ERR of

*In areas impacted b roject. .
*%CWC acting thlI:)ough the %pgrai%al Committee (AC)
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MIPs would be around 19%. Based on an estimated investment
cost of Rs. 4,000 ($465) per ha. for modernization component
is estimated at 28%. The existing MIPs would be modernized
to the standards that have been adopted for new MIPs.
Consequently, the benefits per ha. of cultivable command
area for the modernization works also measure the benefits
accruing from the higher design standards introduced for
new MIPs. (See Annex J for a proposed MIP).

e. Project Risks

The risk associated with the construction of new
MIPs components would stem from: (i) the use of standardized
yield and input projections for the economic evaluation of
all sub-projects; and (ii) the procedures for approval and
progress review of sub-projects. The agro-economic conditions
in all sub-project areas would be reflected primarily in the
cropping patterns. The irrigated yields in different parts
of the State are broadly similar and the estimated ERR is not
sensitive to the prevailing differences in rainfed yields.
Consequently, the error introduced by the use of standardized
projections in the evaiuation of an individual sub-project
would be limited. Furthermore, the overestimation of actual
benefits for one MIP would be compensated for by the under-
estimation of benefits for another. Thus, the risk of the
MIPs taken as a group is minimal. Arrangements for approval
of the sub-projects and the reporting requirements that would permit
AID andIDA to identify problems early and to intervene directly,
if necessary, are designed to minimize the risk associated
with the proposed appraisal and progress review procedures.
Furthermore, the project would also include a monitoring and
evaluation component. In view of the benefits from institution
building, the risk is acceptable, and the risk associated with
the modernization works is small.

C. FINANCIAL ANALYSIS

1. COST RECOVERY

a. Water and Water Related Charges

The Irrization Act 1/ provides for collection of
a betterment levy from farmers benefiting from irrigation
works. According to the Act, the betterment levy should be
set at half the increase in land value due to an individual
project (defined on a before-and-after basis). The repayment
period and the interest to be charged on the outstanding
amount are set through an executive order, published in the
Official Gazette. However, as in most other States, the
betterment levy is, at present, not collected in Gujarat.

1/ The Bombay Irrigation Act of 1897, as subsequently modified.
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At present, the prime vehicle for recovery of
capital and O&M costs for irrigation works is the water
charge. The GOG has a policy of reviewing and revising the
water charge every two or three years. Charge rate schedules
are subject to legislative approval. Over the last decade,
the rates have increasedabout 2% annually in real terms,
reflecting the increased agricultural productivity. The
next review is scheduled for June 1978. The present rates,
together with the rates in Maharashtra, are the highest in
the country. For the projected cropping pattern of the MIPs,
the water rate would average about Rs. 104($§12) per ha. of
cultivable command area. A 20% local cess is levied on the
water rate, which would bring the total assessment to about
Rs. 125 ($14) per ha.

There are large variations in the benefits accruing
from different projects and also among different farmers in
the same project. In view of the difficulties of assessing
the benefits to each individual farmer, the general policy
in India is to charge a uniform water rate. 1In the older
projects, water supply to most tail-end farmers is highly
unreliable and their benefits from "irrigation" are fairly
low. Consequently, water rates have to be set at a low
level in order to give the tail-end farmers sufficient
incentive to use irrigation water even though the "average"
farmer would be able to pay substanrtially higher charges.
Until it is technically and administratively possible to
implement volumetric water charges that better reflect the
bnefits that accrue to each farmer, the water charges will
generally remain at an inherently low level.

The technical standards introduced under the credit
are specifically designed to ensure that all farmers in the
command area benefit from substantially increased water supply
which is more reliable than before. Thus, there would be a
clear justification for collecting higher charges from farmers
benefiting from the construction of new MIPs and from the
modernization of existing MIPs. An assurance would be obtained
from GOG that: (i) it would assess and collect a betterment
levy in MIPs constructed or modernized under the project;

(ii) repayment periods and interest rates would be established
after a review of the farmers' ability to pay, and (iii) the
proposed methodology for such a project by project review and
general guidelines for establishment of repayment periods and

interest rates would be submitted to IDA and AID by December 31,

1982.
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b. Agricultural Taxes.

Excise duties on increased agricultural produce
will provide returns to the public sector from MIPs. 1In
recent years, GOG's tax revenues have increased about 10%
per year in real terms, and is presently about Rs. 130 per
capita or roughly 50% above the national average. Since
incomes in the agricultural sector are much lower than in
the manufacturing and service sectors, the rate of agricul-
tural taxation-is relatively modest. The land revenue®and
associated cesses amount to about Rs. 15-20 per ha. More
important from a revenue point of view is the agricultural
sales tax which is levied -- at a rate of 47 -- on cotton
and oilseeds. It is estimated that GOG's revenues from the
agricultural sales tax would increase by Rs. 120 ($14) per
ha. brought under irrigation from an MIP.

2. SUMMARY COST ESTIMATE AND FINANCIAL PLAN

(U.S. $000)

Source AID GOI IDA

e LC(equiv) _LC_ _FX  _ TOTAL
1. New MIPs 19,000 64,000 54,000 137,000
2. Modern- 5,000 15,200 12,100 32,300
ized MIPs
3. River Gaug-
ing - 400 400 800
4. Monitoring/
Eval. Studies - 400 - 400
5. Unallocated - 1,500 1,500
6..Inflation
Contingency @25% 6,000 20,000 17,000 43,000

Total 30,000 100,000 84,600 400 215,000
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3. DISBURSEMENT SCHEDULE ($000)

FY 79 FY 80 FY 81 FY 82 FY 83 FY 84  TOTAL
AID 6,000 6,000 7,000 7,000 4,000 0 30,000

IDA 3,000 13,000 17,000 19,500 20,000 12,500 85,000
GOI* 4,000 15,000 20,000 23,000 24,000 14,000 100,000

Total 13,000 34,000 44,000 49,500 48,000 26,500 21-,000

4, Disbursement Procedures

ATD's contribution ($30 million), as much of IDA's
in this co-financing effort, will be used to reimburse the
G0I for the local costs of MIP construction. A small por-
tion ($500,000) of IDA's contribution will finance the
foreign exchange costs of some river gauging equipment and
short-term consultant servcies needed for establishing the
river gauging network.

Tn keeping with a unified administration of disbursements,
IDA (through its New Delhi office) has agreed to serve as
a conduit for disbursement requests and will provide to USAID/
Delni ccopies of all documentaticn submitted by the 330G through
the GCI. IDA would make a determination that the back-up
documentation is in order and so inform AID. In proportion to
ATD's contripution to the project, USAID/Delni would thern
directly reimburse the GOI for expendiltures incurred. To
“his end, the India Mission will be provided a Direct
Reimoursement Authority (DRA). This procedure is also
consistans with the procedures %o de followed by IDA.
Svecifically with regard to rayments or for civil works
(contruction) contracts in excess of $5,800, beth IDA and
ATID will make disbursements against full, supporting document -
ation e.g. invoices, vouchers, certificates of expenditures,
ate., TFor force account work (principally non-contractual

dam compaction to be undertaken by the GOG's Irrigation Wing)
and for payments of less than $5,800 equivalent under civil
works contracts, disbursements will be made against certifi-
cates of expenditures provided by the GOG on an itemized

Fal

sub-project basis. Certificates for force account work
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(not to exceed 10% of total project cost) will be submitted to

IDA which will make copiles avallable to ATD. For these works
undertaken on a pilece-work basis, full documentation would be

too numerous to permlt easy processing. However, such documents
would be retained by the GOI for seml-annual audit by the GOI's
Accountant General and for inspection by Joint donor review Missions.

Technical verification of MIP progress will be undertaken
for the most part by the Appraisal Committee (AC) of the CWC. The
AC during project implementation will visit each MIP site under
construction and review relevant records, plans, specifications,
procurement schedules and contract documents in order to ensure
that each MTP is constructed in accordance with the established
technical criteria and sound engineering practices. IDA's own
New Delhi-based irrigation engineers (two and possibly a third)
will surplement the efforts of the AC.

D. ENVIRONMENTAIL ANALYSLS

ATD's participation relative to IDA in this project
makes it a "minor donor" within the intent of Regulation 16
as in effect during project design; such definition tech-
nically exempts it from consideration for an Environmental
Assessment. In addition, IDA has found no problem with
the project under its environmental standards.

However, because of the significant absolute size of
the project, and because the Agency realizes a potential utility
in larger terms as a result of environmental attention to
Gujarat (since it will be a forerunner of other irrigation
projects), we are proposing the equivalent of an Environmental
Assessment. The GOI has not objected to AID's proposed
covenant, i.e., "The borrower understands that AID will
finance an environmental assessment of the project during
project implementation. The borrower covenants to consider
guidelines and recommendations identified by this environmental
assessment."

Therefore, it is our intent to develop a programmatic
Environmental Assessment, which the GOI would consider for
appropriate application in project implementation; such an
assessment would also have benefits for future irrigation
projects which may be undertaken by AID.
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E. SOCIAL ANALYSIS

1. SOCIO-ECONOMIC CONDITIONS .

a. Population

Gujarat has one of the highest birth rates in India
and its 30.7 million population is increasing by about 2.6%
per year. With about 297 of its population living in towns
and cities, it is, next to Maharashtra and Tamil Nadu, the
third most urbanized of the States.

About one-quarter of the population belong to
traditionally disadvantaged groups: tribes (187%) and
castes (7%). The tribal population is heavily
concentrated in the rural areas of the eastern hill region
while the population belonging to castes is widely
dispersed throughout the State (Annex I).

The labor force constitutes 31% of the total
population. Its participation rate among the tribal population
is significantly higher (over 40%) than for the population at
large. Cultivators and agricultural laborers account for
43% and 229 of the labor force, respectively.

b. Rural Incomes and Wealth

In a normal year, about 40% of the rural population
have incomes below the poverty line (U.S. $70). However, there
are large regional variations in the incidence of poverty.

In the eastern and southern parts of the State about two-thirds
of the population live below the poverty line, while the
proportion in Suarashtra is about one-third.

These income differences can be explained largely
by ecological factors and the historic evolution of agricul-
ture in the State. The southern and central parts of the
mainland, with high rainfall and relatively fertile soils
are densely populated with small farms and a large portion
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of landless households. Kutch and Saurashtra, with low and
unreliable rainfall and less fertile soils, have traditionally
not been able to support a large population, which is clearly
reflected in the farm size distribution for the State (Annex
C). With the advent of irrigation and modern farming
practices, some of the low rainfall areas natural disadvan-
tages have been removed and the average rural household in
Saurashtra is now twice as wealthyas in other parts of the
State.

2. FARM SIZE AND LAND TENURE

The average farm size in Gujarat is 4.1 ha., but
there are large variations from one district to another
(Annex C). The present farm size distribution is largely
determined by local agro-climatic conditions, and farms in
the low rainfall areas are larger than in high rainfall areas:

Avg. Farm

Size

Gujarat Mainland Gujarat Saurashtra and Kutch
% of % of % of % of % of % of
farms area farms area farms farms
23.8 3.0 30.6 5.0 5.6 0.5
19.1 6.8 22.0 10.4 11.3 2.5
30.1 23.9 29.5 30.5 31.5 15.9
17 .4 29.9 12.7 28.2 30.0 31.9
0 9.6 36.4 5.2 25.9 21.6 49.2
100.0 100.0 100.0 100.0 100.0 100.0
4.1 ha 3.1 ha 6.8 ha

Tenancy legislation, giving the tenants ownership
rights to the land they renced, has been strictly enforced
in Gujarat. Depending on the type of tenancy, the land has
been transfered to the tenants either with or without payment
to the former owners. The tenants either pay for the land
in installments or take loans from GOG or land development
banks. According to the 1970 Agricultural Census, 977 of
all holdings were fully owmed; 2% were partly ownec -—d
partly rented, and 17 wholly rented.
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The land ceiling in Gujarat for areas irrigated
from a Government source is 4.1 ha. to 10.9 ha., depending
on- soil type and reliability of irrigation water. In rain-
fed areas, the ceiling ranges from 8.1 ha. to 21.9 ha., per
family. For each member in excess of five, the ceiling 1is
increased by 20% up to a maximum of 100% when there are ten
or more members.

3. THE LANDLESS

Some 33% of Gujarat's rural workers are landless.
The landless will remain in a dependent status and continue
to face great uncertainties until off-farm employment
opportunities are expanded manifold.

Intensified crop production made possible by Gujarat
MIPs will increase the demand for rural laborers and hence
increase their real incomes. As an example, unirrigated
cotton requires only about 40 man days of labor per acre.
Cotton grown with irrigation and intensive use of other
inputs requires about 140 days of labor per acre. Sugar cane
requires approximately 180 days of labor per acre annually,
probably at least twice whatever rainfed cereal and pulse
crop it replaces in a 12-month period. Thus, an approximate
doubling of annual agricultural labor demands can be expected
in some medium irrigation command areas. In addition, off-
farm opportunities will be generated in related agricultural
processing industries (e.g., sugar cane factories).

Over the longer term, this increased labor demand is
likely to be dampened slightly. Some larger farmers will
invest increased agricultural incomes in tractors, to reduce
labor bottlenecks in certain seasons and to reduce problems
associated with managing agricultural labor. Also, some
farmers who can affort to wait a few years for returns to
materialize will invest in fruit crops. Some of these fruit
crops, such as mangoes, are both lucrative and low demanders
of labor.

Dam and irrigation works construction also generate
labor demands for a 3-5 year period on each project. The
Machundri Dam, observed under construction, is using about
1,200 laborers over a 2-1/2 year period. Laborers -- both
men and women -- on this project receive $1.00/day (equivalent)
plus on-site housing. However, the contractor noted that
this is only about one-half the labor he has used on projects
of similar scale in the past. With a rapidly expanding
number of dam construction projects in Gujarat and contractor
attempts to complete projects quickly, this and other contrac-
tors are investing in more heavy equipment. Thus, one price
of this rapid construction pace planned in Gujarat is use
of somewhat more capital intensive construction techniques.
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Minimum wages of Rs. 5.50/day ($0.69) have been
legally established in Gujarat. However, actual wages
are still below that in some areas during slack seasons.
On the other hand, wages go up to around Rs. 10/day in
irrigated areas during peak labor demand periods.

Construction laborers generally move in camps
from project to project, usually with families in tow.
A good deal of the agricultural labor also now moves from
District to District, with laborers frequently coming from
rainfed Districts where labor is greatly in excess. Thus,
though landless laborers already residing in a newly irrigated
area experience increased demands for their labor, they
face competition from these migrant groups. The breakdown
of traditional caste relationships in the villages is such
that the local laborers, like the migrants, now work on
a daily wage basis and are not guaranteed employment from
one season to the next. The landless therefore continue
to experience considerable uncertainty.

4. BENEFIT DISTRIBUTION

Gujarat MIPs will benefit a larger proportion of
small farmers in the eastern than in the western region.
A larger percentage of both holdings and farm area are in
small to medium size units in east Gujarat than in Saurashtra.

Although average holdings in Saurashtra are two
to three times the size of those in east Gujarat, Saurashtra
incomes are unlikely to be of the same multiple. The lower
rainfall of Saurashtra has historically prevented it from
supporting as many persons per acres as east Gujarat. Even
if it is assumed that 1972-73 per capita incomes in Saurashtra
were twice those of the sample households in Panchmahals, a
typical east Gujarat district, that would still enly put
incomes there at about $110/year. What these landholding
and income data portray is a picture of considerable poverty
in east Gujarat and somewhat better off but nevertheless
poor households in Saurashtra.
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Gujarat's surface irrigation projects should benefit
small, medium, and moderately large farmers in proportion
to the size of their holdings. This will be the approximate
case in practice. However, land ceilings, if strictly
enforced, will prevent extremely large holders in Saurashtra
from capturing the majority of project benefits. Generally,
irrigation will make small farms economically viable thus
avoiding the possibility of mortgage indebtedness of small
farmers to large land owners.

5. PARTCIPATION OF THE TARGET GROUPS IN PLANNING,
IMPLEMENTATION, AND EVALUATION OF MIPs

Medium irrigation as handled in India is a generally
top-down development program. Farmers themselves are involved
in only limited ways in the planning, implementation, or
evaluation of Gujarat's MIPs. Local water panchayats or
boards do provide advice to the Irrigation Department on
water allocations, and farmers have had something to say about
whether or not land consolidation and land leveling activities
take place in their command areas. These and other forms
of participation in surface irrigation have been largely in
the form of reactions or responses to actions proposed fvom
above, rather than active, initiating types of participation.

Local participation in public works in Gujarat takes
place within a fairly restricted realm. The Panchayat Raj

system of local government -- flowing from village to district
levels -- is involved some in public works construction in
Gujarat. The Panchayats are responsible in some cases for

village road projects, for example. However, the limited
fiscal authority and responsibility of the Panchayats appear
to restrict the areas in which they can be effective. As
presently structured, it is hard to envision how they could
effectively play more than an advisory role in medium
irrigation, and the special water panchayats already do

that to some extent.

The most likely form of effective local participa-
tion would be through water user cooperatives or associations
with clearly defined fiscal authority and maintenance respon-
sibilities. Plans are underway for pilot schemes along
these lines. If those schemes prove successful, the
prospects for bottom-up participation in Gujarat's irrigation
development will certainly be enhanced. Such pilot schemes have
been undertaken with some success in nearby Maharasthra State.
Based on limited results there, the GOG is initiating pilot -
cooperatives for Kadama, a major project area. These coopgraplves
will be structured around 40 hectare blocks serving approximately
200 farmers and will be managed and administered by a pro-. ..
fessional staff. The GOG is hopeful that their pilot Y
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efforts will be successful and is formulating plans
to encompass medium irrigation project areas. Until
the results of present pilot efforts are conclusive,
the GOG will in the interim seek to strengthen the
role of existing Canal Advisory Committees in the
overall planning and implementation of MIPs. The
Committees, made up of staff from the PWD and the
Department of Agriculture, do represent farmer
groups though to a lesser extent than is envisioned
under a cooperative system.

6. EFFECTS OF MEDIUM IRRIGATION PROJECTS ON
WOMEN

The most immediate and obvious effect of medium
irrigation projects on women expresses itself in the
increased demand for agricultural labor. Wemen are
heavily involved in many of Gujarat's agricultural labor
operations, and particularly in the weeding and harvesting
operations. In fact, Gujarat officials estimated that
50 - 60%Z of the agricultural labor used in producing rice,
cotton, wheat, and bajra is provided by females.

However, the increased demand for labor will have
a differential effect among households of small and medium
to large land holders. Females (both adults and children)
of the landless and small farmer households will find
greater local agricultural employment opportunities. They
will thus tend to work more days per year in the fields.
Some of the very poor will substitute the performance of
agricultural work locally for work away from the village, such
as on road construction. For the female members of these
landless and small farmer households, the increased demand for
labor induced by irrigation therefore means (1) additional
days of wage employment each year, (2) labor closer to the
home village, and (3) in some cases, labor that is less
demanding than alternatives available (e.g., construction
work) .
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Part IV. IMPLEMENTATION ARRANGEMENTS

A. GOI MANAGERIAL/ADMINISTRATIVE ARRANGEMENTS

1. THE IRRIGATION WING OF GUJARAT PUBLIC WORKS
DEPARIMENT (PWD)

The direct responsibility for planning, imple-
menting, operation, and maintenance of the MIPs would rest with
the Irrigation Wing of PWD. 1/ The Irrigation Wing is
organized into four branches, each headed by a Chief
Engineer who works under the guidance of the Secretary, PWD:

(a) the Irrigation Projects (IP) Branch is
responsible for the planning, design and
construction of all major and medium projects
in the State with the exception of Kadana and
Narmada projects.

(b) the Kadana Branch was set up for the design
and construction of the IDA financed Kadana
Irrigation Project (Credit No. 176-IN) and for
the Panam Project.

(¢) The Narmada Branch is responsible for the
planning and construction of the Narmada Project.

(d) the Irrigation (I) Branch operates all major
and medium irrigation projects. It also assists
the district Panchayats in the design and
construction of minor irrigation projects.

The IP Branch is organized along both functional
and geographical lines. The Water Resources Investigation Circle
(WRI), headed by a Superintending Engineer (SE), is responsible
for the hydrological, geological and soil surveys and the
preliminary design of all major and medium projects. In
order to provide basic data for irrigation planning purposes,
it maintains a network of rainfall and river discharge gauging
stations and carries out indepth studies of selected river
basins in the State. The Central Designs Organization (CDO)
with three SEs, prepares detailed designs of earth and
masonry dams and major canal structures. It prepares design
standards and provides typical designs for minor canals and

1/ The PWD has two other wings; one for the construction and
maintenance of Government buildings ancd major roads and one
for electrical installations in buildings.



canal structures to the construction circles. The CDO has

a special unit that also assists the construction circles

in computerized PERT planning for all projects. Model

studies for the design of irrigation projects are carried

out by GOG's Engineering Research Institute (ERI) in Baroda
and by GOI's Central Water and Power Research Station in
Poona, Maharashtra. 1In 1977, a Project Preparation and
Monitoring Cell (PPM), with a multidisciplinary staff was
established in order to better integrate agricultural develop-
ment aspects in the planning of irrigation projects.

The Irrigation Wing's construction organiza-
tion is flexible and adjusted to the implementation program.
With the exception of Narmada, Kadana and Panam, the
responsibility for construction of medium and major projects
rests with the four Irrigation Project Circles that report
to the Chief Engineer (IP). Each circle is headed by a
SE and handles a work program of U.S. $5-10 M annually.

All designs of canals and minor canal structures for the
circle consists of 4-6 divisions, headed by Executive
Engineers (EEs), and about 25 sub-divisions. For a typical
10,000 ha. project, three sub-divisicns are created; one
for dam construction, one for construction of the canal

and drainage networks and one for planning and quality
control. Testing of construction materials is carried out
by ERI. The sub-divisions are headed by Deputy Engineers.

The I-Branch of PWD has four irrigation circles
that are responsible for the O&M of irrigation projects
within specific geographical areas. As in the case of the
IP circles, the irrigation circles are headed by a SE and
consist of 4-6 divisions and about 25 sub-divisions. The
I-Branch also has one circle for the construction of field
channels, one circle for assistance to the district panchayats
in design and construction of minor irrigation projects.

2. PROJECT DEVELOPMENT AND APPRAISAL

The Central Water Commission (CWC) of GOI is
the highest technical authority for water resources develop-
ment in India. The Commission consists of a Chairman and
four members. It has a staff of more than 1,000 engineers.
A large part of tlL= staff is on rotation from the States.
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The CWC prepares guidelines for the design
and construction of irrigation projects and is responsible
for technical review of all major and medium projects
before they are submitted for approval by the Planning
Commission of GOI. In the case of medium irrigation
projects, the review is onlyprofomawhile major irrigation
projects are analyzed in detail. The CWC usually is
actively involved in the planning of large projects of
high national importance. Recently, CWC established a
Central Monitoring Directorate, which continuously follows
the implementation of selected major projects. The CWC is
also sometimes directly responsible for the planning and
implementation of federally sponsored schemes.

The CWC would be responsible for appraising
and reviewing the progress of MIPs financed from the loan
In connection with the Orissa Irrigation Project, CWC
established an Appraisal Committee (AC) for thiz purpose..

The committe's staft presently consists of a director,

. four engineers, two agriculturalists and one
economist. The AC has completed appraisal of three MIPs in
Orissa and has recently submitted the Project Summaries to
IDA for approval. 1/ The progress of CWC's appraisal and
review work has been satisfactory. '

3. PROCEDURES FOR MEDIUM IRRIGATION PROJECTS

There would be a continuous interaction.between
AC and GOG during the implementation of MIPs. The main
activities in the "project cycle" would follow procedures
described below.

a. Project Identification

Potential MIPs are identified in the prospec-
tive Plan of Gujarat 1974-1984. The initial investigations
are carried out by WRI which prepares a Preliminary Investi-

1/ Under the Orissa Irrigation Project, CWC is authorized to
approve MIPs costing less than Rs. 70 M (the same "free limit"
would also apply to the proposed credit) However, in order

to establish quality standards for CWC's appraisal work,

the first three sub-projects were submitted to IDA for approval.
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gation report. This purely engineering report, which gives
an indication of the technical feasibility of the project
and outlines the requirements for detailed investigations,
provides the basis for a decision about a full scale
investigation program. The investigation and preparation
prioritias of MIPs zre establishad by the CE (IP) after

consultation with concerned C05 Tepartments.

b. Project Preparation

Detailed hydrologicai, geological and soil
investigations are carried out by WRI and contour survey
by the Survey of India at the request of GOG. The WRI
prepares a Project Report which includes preliminary designs,
cost estimates and a tentative implementation plan. An
assurance would be obtained from GOG that a Project Prepara-
tion Committee would be established for each MIP to be
financed under the credit. This Committee would be headed
by the District Panchayat President and have the District
Development Officsr as convener and the EE responsible for
project preparation, the Agronomist -- Irrigated Agriculture
and district 1272l officers from the Agriculture, Cooperative,
Revenue and Forazastxy Zepartments as members.

Subsequent to clearance by GOG technical
and administrative departments, the Project Report is
approved by CE (IP). Designs for earth and masonary dams
and major canal structures are prepared by CDO. Designs
for canals and minor structures are prepared by the designs
office under the SE responsible for implementation of
the project. The progress of project preparation work
would be reviewed every six months by’ the AC to ensure
the implementation of established criteria for planning
and preparation.

c¢. Submission of Project to CWC

After approval by CE (IP), the MIPs would be
included in GOG's annual development plan to be reviewed
by the Planning Commission of GOI. Subsequent to GOI
approval of the plan, the selected MIPs would be submitted
for CWC for appraisal.
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d. Project Appraisal

The AC would visit the sub-project area to review
the proposed sub-project in detail and ascertain that the
proposed MIP meets the criteria agreed with IDA- The
AC would also ensure that: the designs are technically
sound, with special emphasis given to the safety of the
dam; and that the proposed cropping pattern is suitable
for the command area; agricultural supporting services
are adequate; and the implementation schedule is realistic.
The AC would confirm and adjust the cost estimates as
necessary and preg?re a Prcject Summary, which would be
submitted to IDA, 2 . Field appraisal for projects with
a command area larger than 12,000 ha. would be carried
out with full participation of IDA, but responsibility for
preparation of Project Summaries would remain with AC:/

e. Project Approval

The AC would be authorized to approve sub-
projects that meet the technical criteria and cost less than
Rs. 70 M (U.S. $8.1 M) excluding price contingencies if
the benefit/cost ratio is higher than 1.0. In all other
cases, sub-projects would be reviewed by IDA which would
base its decision on an analysis of Project Reports and
Summaries supplemented by field visits, if necessary.

4. PROJECT IMPLEMENTATION

The IP-Branch of PWD would be responsible for
the implementation of all irrigation works. Each MIP would
be implemented by two or three sub-divisions that would be
technically and administratively controlled by the divisional
EE. Assurance would be obtained from GOG that: (i)
simultaneously with the construction or modernization of
an MIP, GOG would strengthen, if necessary, the credit,
input supply and marketing facilities in the area to meet
the need of irrigated farming; (ii) staffing of agricultural
extension services in each MIP area would conform with state-
wide standards set under the forthcoming statewide agricul-
tural extension project; (iii) the DA would establish
irrigated demonstration plots in each MIP area and (iv)
the DA would prepare a layout for each 8 ha. block served
by an irrigation outlet, showing the design of water courses;

1/ Information copies of these summaries would be made available
to AID.
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field channels and laad shaping, and it would assist the
farmers in implementingy  *hese works. The PPM would
continuously monitor the progress of project implementation
to ensure that all necessary actions are taken by concerned
departments. Progress of project implementation would be
reviewed by AC three times during each construction season.

a. Operaticn and Maintenance

As at present, responsibility for day-to-day
operation of each project would rest with the sub-divisional
Deputy Engineer. Under him, three to five Section Officers
would each be responsible for a section of the canal system.
(commanding about 5,000 ha.) down to the farm turnouts.
Within this area, about four Canal Inspectors would assess
the water delivery requirements and each would supervise
two gate keepers, who would operate sluices and outlets and
do routine maintenance within a command area of about 500 ha.
each. Water would be delivered, on a rotational basis,
through outlets serving about 8 ha. Before the beginning
of each irrigation season, the farmers would submit applications
for irrigation water through the Canal Inspector for the
divisional EE. Water allocation would subsequently be
determined by the Canal Advisory Committee, which includes
staff from PWD and Department of Agriculture and farmers'
representatives. An assurance would be obtained from GOG
that this committee would be strengthened so that it
would coordinate all other activities pertaining to irrigated
agriculture such as cropping patterns, input distribution
and credit facilities.

Most system maintenance would take place during
the non-irrigation season (March to May) with the use of
temporarily hired labor or small unit price contractors.
The gate keepers are responsible for routine maintenance
during the irrigation season. Since the present investi-
gation and design practices for storage and diversion dams
are consistent with IDA standards, no criteria has been
specified for these structures. An assurance would be
obtained from GOG that biennial safety inspections would
be undertaken for all dams and timely repairs would be
made as needed.



- 59 -

5. PROGRESS REVIEW AND REPORTING

Progress review and reporting requirements, which
have been agreed with CWC, are designed to: (i) ensure that
the projects are designed, appraised and implemented in
accordance with the agreed criteria; (ii) ensure that work
for which disbursements are requested actually has been
carried out; (iii) provide information (''feedback'") to
allow better project preparation and apprisal in the
future (iv) provide guidance for the AC staff in its
reivew of project progress; (v) develop channels for mutual
exchange of experience between IDA, CWC and GOG staff;
and (vi) provide early warning signals to IDA if problems
are developing in implementation of the MIPs.

In cooperation with PPM, the AC would closely
monitor progress of project preparation, implementation
and operation. The following reports l/would be prepared
by AC and submitted to IDA for review:

(a) An "Annual Implementation Program'' would
be prepared after a review, with the GOG
officials of projects under preparation and
implementation. Special attention would be
given to budgetary allocation for each sub-
project in order to ensure that adequate
funds would be provided in accordance with
agreed implementation schedules.

(b) A "Progress Summary: Preparation' would
be prepared after each visit to the Divisional
Office where a sub-project is being prepared
and preferably to the project site. Progress
of sub-project preparation would be reviewed
every six months.

(¢) A "Progress Summary: Implementation' would
be prepared and updated three times during

each construction season, after visits to

the MIP site.

1/ The format and content of these reports are given in
the Implementation Report. See Annex E for a sample copy.
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(d) A "Progress Summaryt Operation"
would be prepared once a year after a
visit to the completed project to asses3s
irrigation benefits and to review the
quality and effectiveness of O&M.

The main thrust of IDA review would be to:
(i) assess the quality of AC's appraisal and review work;
(ii) spot check whether agreed criteria have been followed;
(iii) review procurement procedures; (iv) check the financial
records kept by GOI and GOG: (v) assess the appropriateness
of established criteria; and (vi) examine the contents and
timing of reports submitted by CWC.

B. AID ADMINISTRATIVE ARRANGEMENTS

Major responsibility for minotiring and
reviewing project implementation rests with the World Bank as
major donor. AID will however, participate along with
IDA technicians in IDA's periodic review missions.

At present, it is anticipated that the
Mission's administrative responsibilicies will not require
additional staff commitments; a loan officer will be
permanently assigned to monitoring and will be assisted
by the staff of the Mission Controller's Office. The
World Bank has on assignment in New Delhi several capatle
irrigation engineers who will conduct on-site inspections
of project performance as needed. Two of the IDA staff
are expatriates, and a third is a former high-ranking GOI
official knowledgeable of and respected in the irrigation
and water management field in India. Furthermore, consistent
with IDA centrali ed style of operation, IDA/Washington staff
in the areas of inter alia finance, agronomy, irrigation
engineering and economics will closely and continuously

monitor the project. Some or all of the central staff will
periodically join with the New Delhi IDA staff in conducting
on~site review of the project. In consideration of the

leading design and implementation role of IDA, the Project
Committee considers that AID's interests as competent project
administration are more than adequately served by IDA review
and administration capabilities.

Funds for the local costs of the project are
expected to be disbursed on the basis of advice from the
GOI that it has incurred expenditures for completed work
on irrigation projects. AID will reimburse approximately
147 (our contribution to the total project cost) of costs
incurred but excluding those costs for consultant services,
vehicles and equipment for the river gauging network.

World Bank and AID audit requirements and procedures will
verify GOI expenditures.
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CONDITIONS AND COVENANTS

The Project Agreement will contailn conditions or
covenants to the effect that, except as A.I.D. may
otherwise agree in writing:

(1)

(2)

(3)

Prior to the initial disbursewent of A.I.D.
funds under the Project, the Borrower shall
furnish ir. form and substance satisfactory to
A.I.D. evidence of the effectiveness of the IDA
Development Credit and Project Agreement.

The Borrower will consider guidelines and
recommendations identified by an environmental
assessment of the Project financed by A.I.D. during
Project implementation, if appropriate.

IDA will assume the principal administration and
monitoring responsibility for this multidonor
Project. In view of that fact, the IDA agreement
will contain appropriate self-help covenants and
conditions on the part of the Cooperating Country
and the State of Gujarat. However, any violation
of such covenants and conditions constituting an
event of default under the IDA agreement, as
determined by IDA, will also constitute an event

of default under the A.I.D. Loan Agrz2ement, thereby
providing a linkage between the two donor's
agreements with respect to such covenants and
conditions. These covenants and conditions include:

(a) Gujarat shall undertake: (i) that each
Medium Irrigation Project (MI?) to be
financed under the Project shall be
prerared, designed and constructed in
accordance with technical and economic
criteria agreed with IDA: and (ii) that
provision shall be made for funds sufficient
to complete the MIPs started under the
Project in accordance with said criteria.

(b) Gujarat shall prepare a layout for each
eight-hectare block served by an irrigation
outlet, showing the design of water courses,
field channels and land shaplng, and shall
assist the farmers in construction of water
courses, field channels and drains and land
shaping.



-62=

(c) Gujarat shall maintain staffing of its
agricultural extension services in each
MIP area in conformity with the statewide

standards to be agreed upon batween IDA
and Gujarat.

(d) In order to meet the increased ..ceds

or irrigated farming for the MIPs constructed
under the Project, Gujarat shall, if necessary,
strengthen the credit, inout supply, storage

and marketing facilities available to farmers
in MIP areas.

Other IDA Conditions and Covenants

Other IDA conditions and covenants, also linked to the
AID Loan through the default mechanism described above, are:
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(5) . Gujarat shall,under arrangements satils-
factory to IDA, cause the dams and related
structures constructed under the Project to

be pericdically inspected in accordance with
sound engineering practice 1in order to
determine whether there are any deficiencies

in the condition of such structures, or in

the juality and adsqguacy cof maintenance or
nme-hods of cperations of the same, which may
endarger their safzsty. To thnis end, Gujarat
snall cropes2 to IDA approgriate arrangements

fopr IDA's review ro later than Cececmber 31, 1373.

2

(6) With the objective of ensuring recovery

of annual operation and maintenance costs, and,
to the extent possible, costs of infrastructure
investments, having a regard, inter alia,to
incensives for, and payment capacity of, farmers,
Gujarat undertakes to (a) review the water and
water-related charges in Gujarat by not later

than December 31, 1982, and (b) implement an
apcropriate system of water and water-related
charcges, based on recommendations arising from
the said review after paying due regard to IDA's
comments, if any, on such recommendations.
TMPLEMENTATICN ARRANGEHMZNTS As the major donor of
projece, LDA nas elizscted to retain primary leader-
in the overall monitoring and implementation of
sct activities, except where AID's requirements
sgitate juint involvement. Adherence to project
itions and covenants with the exception of that
ing with envircrnmental assessment, will be carried
unilaterazally, wiitncut referring decisions ¢ .
“izrce S non-ccmoiiance te AID.  For example, MIP's
%2ess o2 3201 o i ;112 te aporoved by the &C
D, wzwher than the AC zlon2 and will noT e
2945270 meviawed oy AZD.  YWith pegard to IDA':
5iic monitoring and crozress review miscions, fIC
joinzly participate with IDA. This mesans thaz
= will nct be stecizl AID evaluzticns in the
et gnse.




With regard to procurement, contracts for civil
works willl be awarded on a local competitive basis.
For the construction of new and the completion of on-
gecing MIPs, contracts awarded on a unit price basis
(principally small, "labor"-type contracts) will not
exceed 30% of the total amount allocated for such
construction. This 1limit will not be applied to
modernization works for which unit price contracts
are a desirable means of undertaking construction.
Where dam safety or quality are overriding consider-
ations, or the use of machinery (difficult to provide
by some contractors) is required, force account rather
than contractor services will be the preferred method
of undertaking construction if qualified constructors
are rnot available. Such force account work (not to
exceed 10% of total project costs) would be carried
out by the GOG's Irrigation Wing.

With respect to all contracts yootlng more than
$750,000 equivalent, IDA will review prior to the
invitation of bids Uhe specifications and bidding
documents along with a description of advertising

ocedures to be.follcwed. Modifications to these
blddlng dccuments will require IDA's concurrence.
Prior to the award of a contract, the GOG will notify
*“A the name of the prospective conuractor and will
D“OVluQ a report on the evaluation procedures
reaching a final award decision. For contracts
less than the above amount, the GOG will
IDA two conformed copies of executed contracts
ith an analysis of the bids and the recommenda-
made for the contract award.
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E. MONITORING AND EVALUATION

The World Bank credit will call for several monitoring
and evaluation studies. Those consist of:

1. Public Works Department (PWD) monitoring of
canal ccnveyance efficiencies in selected projects,
comparing conveyance losses in lined and unlined canal
systems,;

2. Department of Agriculture (DAR), with assistance
from Gujarat Agriculture University (GAU), assessment of
benefits resulting from the reduction of cutlet blocks
from 40 hectares to 8 hectares; and

7, An independent evaluation by an economic research
institute ' . of medium irrigation projects (MIPs)
financed under the credit. This evaluation would build
on benci mark agro-economic surveys to be conducted for
each MIP comrand area by the Econcmics Department of
Sadar Patel University, as well as on reports from studies
dcne under (1) and (2).

For these studies to have maximum usefulness to
on-going irrigation planning in Gujarat, they must closely
mesh and be adequately staffed and funded. Part of AID's
loan funds should be available to help fund such studies,
if necessary. Technical personnel from USAID/India,
and from AID/W if requested, should participate in a
collaborative style with the GOI, the GOG, ard the World
Bark in design of the studies. 1If requested by the GOG
and the GOI, outside technical assistance shculd be made
available to Gujarat institutions feor particular aspects
of the studies. Such assistance should also be eligible
for financing under the loan or with PDS funds.

It is particularly important that these studies
provide an in-depth understanding of problems of on-
farm water use -- i.e., of translating irrigation
deliveries into agricultural producticon -- and identify
alternative solutions to the constraints on efficient
and equitable use of irrigation water on the farm. This
might best be accomplished if one institution has lead
responsibility from the outset in conceptualizing and
coordinating the various studies. The IIM is perhaps
in the best position to provide this kind of leadership.
The lead institution wculd assure that a common sampling
frame is used for all of the studies, that the individual
studies complement and reinforce each other in terms of
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information generated, and that an appropriate mix of
disciplines and methods of inquiry are used in the over-
all set of studies.

In assuring a coordinated and focused set of studies,
especially detailed attention might be given to a
sample of watercourses in four to six MIP command areas.
Baseline and on-going monitoring/evaluation analyses
should be made of agro-technical and socio-economic
factors on these watercourses. Agro-technical analyses
would include measurements with and without channel
lining of:

1. seepage losses in government channels;

2. actual and scheduled deliveries to government
turnouts;

3. seepage losses in field channels beyond the

government turnout;

4. field efficiency of water use (consumptive
use/water applied); and

5. cropping patterns and yields.

Socio-economic analyses on the same watercourses
should include quantitative and qualitative examination
of:

1. farm budgets (income and expenses for
agricultural operations);

2. farms sizes and tenancy patterns;
3. extent of holdings fragmentation;
4. institutional arrangements (formal and informal)

for water distribution and wetercourse
maintenar.ce; and

5. actual access of farmers to extension services,
credit, land leveling services, fertilizer,
seeds, pesticides, and other inputs and
services which must acccmpary irrigation.
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It is important that on-going field investigations
of this sort -- combining techriical and sccio-economic
analyses -- be conducted on a combined, coordinated
basis on the same set of watercourses.

Gujarat's irrigation and agriculture departments
should be deeply involved in the studies. A joint
steering committee or board consisting of personnel
from the Department of Agriculture, the Department of
Irrigation and the respective research institution(s)
could provide overall direction to the studies. A.I.D.
and World Bank technical personnel should also be rep-
resented on this steering committee. In addition to
its advisory role on study design, the committee could
pass recommendations regarding funding for studies out
of loan credits to GOG, GOI, AID, and World Bank MIP
project management. Although specific amounts of
A.I.D. loan funds need not be earmarked in advance
for these studies, the loan agreement should indicate

that loan funds will be used as necessary to accomplish
these studies.

The above studies will constitute an on-going
monitoring and evaluation process, with continuous
feedback to project management to facilitate modifica-

tions in approach to the project as necessary over _its
life.



— UNCLASSIFIED OUTGO TR
7 Department of State > TELEGRAH

PAGE 3L X 31 ATATD 1964)S 9807 STATE 7965133
€GN 112-3Y - ——

VEVEL, SIGNIFICANTLY SHORIENING TAE D13TANCE FETVEEN Tui
INFY QCT-d1 SERX-13 SrAE-90 {E2-9d 1GA-02 716 R TERMINGS CF THE PuBLIC (RR:GATION SYSTEM AnD THE EMD DR

HOWEVER, WE NEID TQ £XPLORE SURTHER wALTHER SHORTEMING
IRAFICD 3y 23:4.F0/S) RUACNIRIE6,9,00€6L % 3ad THE D1STANCE, COMBINES ¥i™4 3THER 531 PROGA=HS 70 485+3T
APPROVED BY 3373510 LHSULL VAN FARMERS N THE IREA, wili 30L€ THE PROBLEMI AiSTCRIZALL
FLYN VRL BT el 1 PREVENTING EQUITABLE USE IF Pudl € 'RRIGATICH FAIL i TIES
NEAZINS SGRAMSME  PNOHE: WE AAVE NOTED FACT THAT 10A 2uTi2tPATgs AROVISING FinaND-
POC/OPRE- (L. LETat 28QnE ING QURING 1973 TQ FAUR .u3tan 3TATES (1UCLUDING GWinRai:
QG ASHA:PBLICH ZRAFTY FOR UPGRADIMG THE!R 4GRICULTLIAL EXTENSIQN CAPuBILITIES.
ASTA/BLS:P30UGATIN  ORAF T THIS PROJECT 1S BASED N IEPCRTIOLY ~1VCRABLE EePEIENCE
ASIA/QP: 70" COMKCR SUBS) GF 501 AND !10A !N OTHER STATES i IMPRCVEIG TXTEHSION
ASIA/TRCMARTIN QRAFTY SYSTEH. WHETHER THES COHMPLEMENTARY SFFORT ZJUPLED WITH
TAZAGR: CPETERSSN  QRAFTI FARMER ACCESS TO ARDC CREQITS PROVIQED UNBER AMOTHER
ASTA/BIS “OUYRE ZRAFT) COHPANION 10A OAN WILL SUFFICE 14 SHSURING EFFECTIVE ON-
ASTA/TR: EudlLL AHS CR&iT) FARN WATER ANO QVERALL KGRICULTURAL MANAGIMENT S 70 3E
$4/R0: "I064S 245 ") SONFIRMED 8Y AI0/V TEAN. PuT SBOTHER AAM, GUJARAT 3TATE

STRAGHOR:FYLESTION HAS SUCCEEDED N (RR:IGATI.G JuLY FIFTESH P=:c:ﬂr F T8
JESIRED JisTrRUT: 3N SULTIVABLE LAND 7O SATE, wHiL@ 3THER STATES 44AVE SCHEED
T ACTION 32392 2a4RCN . 3 & 7 3 iNFQ 20C 3§ 38 GOFLD ATIA SlASiA qUCH AIGAER LEUELS. Wil THIS 2RQJECT 1DCRESS "FE
ATA AGY EMGR Dt TAAg TA/ED AGREL TiA K 3SP IBSTACLES PREVENTING L 2RIGATISN IF MORE gAHD "M JUJARAT®
Seeessasesoman «e-=JT4593 1211330 v
TIN5 g Y i, APAC STATZY THAT T wOulD BE JES.3aBLE *¢Q% Ny guAL
M SELITATE VAZAIC TRRIGATION PRQJECTS UNCERTAADN UNSER THIS PRQUEST
TO AMENBASSY NEW SELA4! 10 BE SELF 3USTAINING: 1.E , JI7H VATER CHARGES A7
LEAST COVERING J&M fAPENSES.  THE L KELIHCOO 5F 3uCH SELT -
UNCLAS ITATE 19533% FINANCING WAS Z(PLGRED viid 04 REPS, MO "MDICATED THAT
A) THESE SYSTEMS 4RE EREQALLY TUBSIDIZED M THAT FULL
A1QAC CONSTRUCTICN ANO JPESATIONS £537% ARE sElicn Ilvweded 3
STATUTORY WATER GR .-4d BETTEIMENT CHARGES AND 3) SHATENER
€.0. 11652: N/ CHARGES 2RE COLLESTED RE WAL CCATED THRCUGA THE iCFMA
BUOGE TARY PRICISS. 11 fly SUEnT 29 SuQULD f-3UlAE +2W T2
1263: ASSURE SCETJATE FumQins FOR Do TIMNAESCIL anD TACULS
EAdinE 530 200 5Y IE3.R0103 JaTER RO Ma LoaELIGE,
SUBZECT: T4 T3 GUGARAT MES'ULM (RRUJATICK PQGLECZT: PED ST ‘HAleu CROM 3TANOPOINT IF TUAMER PLRTIC.PATION N
Wview AHD CoOMMITHENT 13 ThE CNBEITaA G NEIDS I 3E CCnTifE3RL
SUCH CQ7T T24RinG Mile? BE -4 TAE SOAM JF LABCR, aZ -ELL
REF. P1) PREPLILD N 4§ 4. NCYEMBER 37T A5 FINANCIAL CAPETAL
1. IN L4 ONQVEMBER LP! VB : LT NI Pt 3. APAC £SPREZIED SONMCERN THRT THE NATER IuwPoLr Y
$UBLEST PR32L77 JUSARAT HAy 40T 28 TUFFCIENT TO ‘uPF‘R. T |
S3UET WE7E A0 PR04E3T3 SOUTENPLATED.  THiZ :
ZEFORT 240 - L% REJIENED, FIRST «1TH LPERGPRY 4:{ 303 AND LCALD 9ANA
dIRATION IF 2P PEASONMEL, AND THEW 3y I¥ATRTS I L OCATIOH 7 LPPR037MATL
TAEZE NSCET LAl THIS QEVIEW JILL CICLUSE ZAAMIMATION OF IX.ITing IEIIARCH
AESIEVED A8 G174 AW SEA8LE 212 an ; L CrTERAATURE CONCIRNING SUJARMT.
TRt canlllt
Ai07d TEIANISAL FERTINNEL 5 APAC A SJ EXPREITED CITIRECIT 1N SENEF:T nCilENg
TYALZATE THE 2Ri%L02aL AND BEFCRE AUTACRIZING “ULL-ICALE 28CJECT JEWELIPMENT,
CF 1PaC AND 2T 2R%L JISHES GREATTIR A35URANCE THAT JUJARAT PROGRaM WiL. ZEHEFIT
TR Bt SHALL FARIERS BOTH M TERHS OF ASSCLUTE HMUMBERS ANQ !N

i
CANRDT PRICELD
ePTIoN F aclEn TEAMS OF RELATIVE 11P2CT 2N

F
SCC|AL N0 £LonCMIC STATUS
1|; A-VIS LARGER FARMERS.  AF2

¢ wCHLD PREFIR 4 13C:IS-

1. 33 SRESENTLY S2HCTIVED 431077 PR0JELT LCULD PARALLEL TOMCHMIT HALYSIT OF :r=q5:€?»a' s SUJARAT HEDIYM '

WGRLS BANK'3, B0 PRCLECT JEVELIP=ENT J0ull JRaw 4EAVRLT .aa....‘:n =no.;.. §OTP. 0L 4Q0uEVER, 2CES 10T SLiN THIT

9PCH «03L0 FanA'3 SPITAISAL FEFORT hd STAER JATA 2vailsdid TY9E AF Alial303 <h0 ISTEAD WILL UNOEITIKE 3.37R1CT-8Y-

WiTH <ORLY SANK. RELS OF PORTICULAR SJMCIRK "3 110 SUCH AISTAICT 2on .Rn:sr 36 IeCHG STHER THINGS, 3ENEFIT
VRCIDENCE.  2i0/9 TEAM wOULD HELP SETIRMINE IF THE PROPOSED

AS (RPACT OF PRIZEST UPON “ANDATE TRGET GA0UPS dn0  »PacT 10A METHCOOLGGY SATISFiES 212°S NETOS AND Wily, F NECES-

GPON TNVIRSUMENT, PO0JEST nOtiILATHG, TRACRING IF 13 SaRY, COHOYCT 17. T L MITED SHALYSIS OF THE fLongMIC,

FUNDS, TYALURTITH. ETC., NOT FULLf A3JAESSED i DALY BANY 30CIAL, AND FISANCIAL 1MPACT JF THE GUJARAT PROGAAM o

2EFGRTS ARE T7aMPLI3 «A€AE 30017 SHAL 674 will 3% RIIUIRIZ. SHALL FARMERS

soMCERN AL30 IEPSEISEI CHAT 270JEST IE 30T ACALILIELI N0

SYUSTAINAELE, TICTCAS IF PARTICULAR I¥PIRTANCE n CRRIIA- 7. Al THIS TIME, € 3RE 4GPEFYL GF SEZURING ZXPERT

TLON PRAGIAMI.  11D/9 <ILL ARFANGE FOR TEAN CT A1) <N0/0% SERVICES FICM TA ANO £MGR I.T., AGRICULTURALIST

SONSULTENT PE220NNEL 70 C2LLEST RESUIAED SATA WD WELP CEONGHIST WND AVIRCLIGICAL SHGINEER) FCR TRAVEL TC iNQIA

SRAFY ?P. IN JANUARY FOR 1-3 WEZXS. PROSECT WILL L3I0 REIKE &
suv;:ounfura; A$3EIINENT.  WliL ADYISE SEPARATELY I ALans

3. THE GUIARAT 220JECT 45 2R0POIED WOULS IRING wATER 7O FOR THIS ASSESIMENT. YCUR 3ENERAL CONCURRENCE And C3AMENTS

THE EIGHT HECTARE LEVEL RATHER THan 73 "HE 130 4207TAQE ARE REQUESTED.



4 yepartment of State ©  TELEGRAM

V. COPICS OF 21D P3UCRED.

S 1F (QU STE MO PROBLENM V1IN THIS APPROACH, “E 3UGCES!
YOU Q8TaiN GJ1 ZOMCURIENCE N PRINCIPLE 10 PROCEED Wifw
PROJECT DEVELOPMENT. CMRISTOPHESR

UNCLASSIFIED




UNCLASSIFIED mcummef\-@@i@sfi.T
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AIDAC

©E70. 116520 N/A
SUBJECT: GUJARAT MEDIUM IRRIGATION PROJECT-611 (E)
CERTIFICATION

FOLLOWING IS THE CERTIFICATION PURSUANT TO 611 (E) OF THE
FAA, AS AMENDED, FOR THE GUJARAT MEDIUM IRRIGATION PROJECT:

| ALFRED BISSET, PRINCIPAL OFFICER OF THE AGENCY FOR
{NTERNATIONAL DEVELOPMENT IN INDIA, HAVING TAKEN INTO
4ACCOUNT, AMONG OTHER THINGS, THE MAINTENANCE AND
UTILIZATION OF PROJECTS IN INDIA PREVIOUSLY FINANCED OR
4SSISTED BY THE UNITED STATES, DO HEREBY CERTIFY THAT
IN MY JUDGMENT INDIA HAS THE FINANCIAL AND HUMAN
RESOURCES CAPABILITY TO IMPLEMENT, MAINTAIN AND
UTILIZE EFFECTIVELY THE PROPOSED GUJARAT MEDIUM
I[RRIGATION PROJECT LOAN.

SIGNED: ALFRED BISSET, AID AFFAIRS OFFICER, INDIA

4/5/18
GOHEEN
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ANNEX - C

INDIA

GUJARAT MEDIUM IRRIGATION

Farm Characteristics - District-wise (1971)

Farm Size Irrigation

Persons per .
Cultivated ha Average Median Canals Groundwater Others Tote

( ha ) (=—=—=% of Net Cultivated Area————--

Kutch 0.94 6.5 4.4 0.7 5.6 0.3 6.%
Banashkantha 1.28 6.2 4.3 0.9 8.9 0.3 10.1
Zone 1 1.13 6.4 L4 0.8 7.5 0.3 8.¢
Jamnagar 1.18 7.3 5.2 0.6 7.4 0.1 8.1
Rajic 1.31 7.1 5.9 2.0 11.5 0.5 4.2
Surenéranagalr .87 B.4 6.7 1.2 4,9 0.2 6.2
Bhavmagar 1.30 6.7 5.2 1.8 6.9 0.0 8.7
Amreii 1.32 6.4 5.0 0.7 8.1 0.0 8.¢&
Junagach 1.89 5.5 4.5 0.4 7 16.6 0.3 17.%
Zone TI 1.24 G.3 5.5 1.2 y,2 0.2 10.¢

. Brecach 1.99 3.7 2.4 0.2 £.1 0.3 4,6
Surat 2.63 3.C 2.0 " 8.8 3.0 1.0 12.&
Bulsar 3.89 1.8 1.0 2.7 1.7 1.2 5.5
Dangs 1.67 5.0 4,0 0.0 0.2 o.¢ 0.2
Zone IZI 2.66 2.9 1.8 3.5 3.0 0.7 7.2
Kaira 3.72 1.8 1.1 8.0 7.8 C.7 1.3
Panchmehals 3.24 2.6 1.9 1.7 1.0 0.1 2. £
Baroda 2.51 3.0 2.0 0.9 9.8 1.1 11.&
Zocne IV 3.15 2.4 1.6 3.7 6.0 0.6 10.:
Sabzrkanthe 2.23 2.9 1.9 0.6 10.5 0.9 12.90
Manesana 2.3 2.9 1.9 0.5 19.6 1.3 21.4
Gandhinagar 3.32 2.4 1.6 0.0 16.6 0.1 16.7
Ahmedabed 1.53 5.0 3.0 4.0 6.1 1.4 11.3
Zone V 2.09 3.3 2.2 1.7 12.6 1.2 15.5
GUJARAT 1.89 4.1 2.5 1.8 8.3 0.6 10.7
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. STATE
TXXXXXXX  PROJECT

PROJECT SUMMARY

Date Approved by CWC:
Approving Officer:
Project Summary Prepared by:

ANNEX. E -




I. SALIENT FEATURES OF THE PROJECT

General

Discricc/s in wnich project 1is located:
Name of River

Size of Catchment Area: kmz
Size of Cultivable Command Area: ha
Hvdrology

Rainfall: Number of years of records inside project area
Number of years of records from statiom which is located
km from project area: .
Streamflow: Number of years of curcent meter measurements:
Number of years of other streamflow measurements:
Number of years of recomstituted streamflow for reservoir
operations study: 3
Reservoilr Capacicy: Total Storage: 0}
1’ 7e Storage: m- or Z of averge
annual runoff

Irrigation
Conveyance efficiency: Main canal operating full (80% to 10CZ of capacity):
z .
Main canal operating at less than 807 of capacity:
)4 . ’ .
Fileld irrigation efficiency: Paddy: 4
Upland Crops: A
Assumed Percolation Losses in Paddy Fields: mm/day
Irrigated Areas: Xharif, paddy: ha or : 2 of CCA
Kharif, upland: ha or Z of CCA
Rabi, paddy: ha or Z of CCA
Rabi, upland: ha or % of CCa
Sugarcane: ha or Z of CCA

Full kharif irrigation requirements would be provided years out of 100.

Costs and Benefits

Total Project Cost: Rs million
Benefit Cost Ratio:



(Subsequent Pages of the Project Summary woﬁld contain, at least, the
following headings)

LI. THE PROJECT AREA

Climate
(Most of the information would be in ANNEX 1, need not be summarized.)

Topograpnhy and Soils :
(Summarize the conclusions of the soil survey. Discuss the land classifica-
tion, Drainage problems. Need for land leveling/shaping.)

Povulation, Farm Sizes and Land Tenure .
{(Population within the gross comumand area. Land less population. Summarize
the results of the relevant parts of the agroeconomic survey.)

Agricultura

(Summarize the agricultural results of the agroeconomic survey. Yields,
cropping patterns, use of fertilizews and high yielding varieties.’

ITI. THE PROJECT

General .
(Brief summary of the proposed works, size of CCA, etc.)

Water Suvply, Demand and Quality
(Rainfall, hydrology and reservoir yields. Cacchment area. Water demand
and rule curves for water releases from the dam. Reservoir storage capacity

calculations. Results of reservelr operations. Study would be summarized
in ANNEX 2.

Dam
(Description of dam site geology and desiga parameters of the dam.)

Irrigation and Drainage Network
(Description, design parameters, control structures, communication system.)




VI. PROJECT IMPLEIMENTATIOV

Construction Orzanizatcion

(Deseribe in decail the proposed organization for project implementation.)

Equlpment Requirements
(List either ia cexe or iz am ANNEX.)

Iaplementation Schedule and Schedule of Lxpendituzes

(Bar chart would be attached in ANNEX 3. The schedule of expenditures shoumd

have taken the projected price increases into account. A simple charxt
skowing aecumuLazed expenditures would be im ANNEX 4.)

Regeectlement. (Comment om plars for fesenblemene of displaced persons)
VII. BENEFITS AND JUSTIFICATION

Agricultural Develovmesnt

(Discussed the proposed cropping pattern agaiust the background of the
soil survey amd land classification. Discuss any comstraints to the
agricultural development of the area.)

Benefit Matcrix

(Firse discuss ‘adjustments made to the fimapcial costs i order to achleve

the economic costs. Second, show the complete benefit matzrix.)

VIII. RECOMMENDATIONS

(Does the project conform with the established cziteria? Is 1s approved
by CWC or does it have to be submitted to IDA for approval?)

ANNEX 1: Climatdec Data
ANNEX 2: Sumnary of Resezvoilr Operatious Saudy
ANNEX 3: Implementagion Schedule (Chaxt)

ANNEX 4: Schedule of Expenditures (Chart)

MAP 1: Project Area (showing dam, irvig:tion and draimage network,
’ recomaended scale 1:10,000 with 0.5 in contour imtervals);
MAP Laad classification;

Large scale map of dam and typleal cross sectioms;

E
& e

and egcapes;

E

under <fach turaout.

Length sectilon of wainm camal showing off-takes, cwcssA”egu;aticn

Typical layout of distzibutary with turmouts and the area commanded



ANNUAL DMPLEMENTATION PROGRAM: 19

PART 1: GEUERAL INFORMATIOM

Stace:

Number of Projects under Prepar .lon:

Numbar of Projects under Implementation:

Number of Projects under Operatilon:

Total World Barlk Funds Available for Program: US$ mliliocn
Total Disbursements to Daiz: USS milliona

Report Prepared by: r

Dates When the Lmplementation Program was Discussed with Sts.e 0fficlals:

CWC Staff Participating in Discussioms:

PART 2: PROGRESS PREVIOUS YEAR

Proiect Preparation

19 19
Statug: l-Problem Free or Minor Problems; 2-Moderate
Problems; 3-Major Probleams; _
Tread: l-Improviang; 2-Statiomary; 3J-Deterlorating;
Types of Problems: (Enter Most critical faector first)
- F=Financilal/Budgetary; M-Manegerial; T-Technical;
0=0Other, Specify;
C-Non=Conformity with World Bank Criteria, specify;
Proiect Implementatiocn
19 19

Status: l-Problem Frre or Mino= Problems; 2-Moderate
Problems; 3-Major Problems;

Trend: l-Improving; 2-StatcicnaZzy; 3=Daeterlorating;

Types of Problems: (Enter Most critical factor firse)
F-Financlal/Budgetary; M-Mzmegeriszl; T-Technical;
0=Other, specify;

C-Non=Conformity with World Bamk Criteria, specify:

General Comments:

(One or two pages descriging overall progress in preparation and implementa-
tion of MMIPs, mentioning principal problem encountered, issues raised, and

highlights concerning project execution, costs aad budgetary allocacions and

implications for the implementation of next years program. )



PART 3: GENERAL COMMENTS REGARDING THE IMPLED ATTON PROGARAM FOR 19 __
(Including summary of projected quarterly expeaditures for e:ch project.)

PROGRAMS FOR INDIVITUAL 2ROJECTS

Exhibit 1 from the
Couments on the

"Supervision Summary' should be updated and attached.
feagibility of the proposed schedule.)

Project 2 etec.

.



PROGRESS REVIEW @ PREPARATION

EEsY

PART L: GENERAL INFORMATION

Project VNama:

Scate:
Probable Size of Command Area: ha
Pronable Project Cost: Rs million

Probable Moanth for Submissiom of Project Repctt £o CWC:
Supervision Report Prapared by:

‘

PART 2: MISSTOd SCHEDULE

Dates at Project Site Dates 1n State
Pregsent Mission Fr To Fe © To
Previous Missios Fe To Fe To

Staff Partcipating in Present Mlssion:

PAXT 3: OVERAL.L PROGRESS

Pregsent Previous
Misgdion Mission

Estimaced Month for Ccmpleﬁicﬁ of Project Preparation

Probable Project Cost (Rs million)

Statugs: l-Problem Free or Mimor Problems; 2-Moderate
Problems; 3-Major Problems:
Trend: l-Improving; 2-Statlonary; 3-Deteriorating;
Types ¢f Problems: (Enter Most critical factor f£irse)
T-Financial/Budgetazry; M-Manegerial; T-Technical

0=0ther, specify:
C-Non=Conformity with World Bank Criteria, specify:

General Couments:

(One page describing overall progress 1a project preparatlom, mentioning
prineipal problem encountered, lgsues ralsed, and highlights concernlag -
project preparation, costs and budgetary allocacions.)



PART 4: DETAILED PROGRESS
(This J&rt of the report shuuld at least include the following headings:

(1) Agroeconomic survevs;
(11) soil survyes;
(1i41) -topographical surveys;
(1v) geolczica. investigatiouns:
(v) preliminary desigus;
(vi) cogt estims.es and construveglon schedule;

(vii) plams for implementatis ' end operacion and waintenance; and
(viil) report preparatiocn. '

A chazt in t@e form of Exhibit ' should be attached to the report; it will
compare the actual progress with the oiigimal program. Other charts covering
specific project preparation activitcies may also be attached.)



Agro-economic surveys
Soll surveys
Flow measurement program

Topographlc suxrveys

5. Geolegleal investigations

6. Preliminary design

7. Cost estimates and
constructlon schedule

8. Proposals for orgamiza-
tton and management

9. Report preparation

Chart Key.

Suggested Mecthod of Prepavation

PROJECT PREPARATION

Reporting Date

_Prugress Report

Month ol

12

J

0 N

Scheduled work program s for each item in the schedule are shown on a line scale by a double line divided
into alternately hatch shaded sections [EZA B TZ71), each section representing 10X of the physlical

work to be performed. As work mneed not be scheduled for even distribution fm time, the length of
sections of a bar need nol be uniform even though each represents equal amoumts of work. Actual
progress is shown by a parallel double line similarly divided into alternately full shadowed sections
{ommmr — posmrm ], each also representing 10% of the work. The percentage completion at the reporting
date le glven at the right hand end of progress lines. Commissloning dates are Imdicated by the

symbol %P. In case scheduled programs should be revised, the first report belmyg prepared afcer such
revision goes Into effect should show both the bar program belng abandoned and the new one being adopt-
ed in its place. The reasons for such changes, and estimates of thelr effect on the overall completion
of the project should be stated In the text of the report.




_ _PROGRESS REVIEW : IMPLEMENTATTON

==

MEDIUGM IRRIGATION PROJECTS.

s T

PART l: GENERAL INFORMATION

Project Name:

State:
Size of Command Area: ha
Estimated Project Cost at Appralsal: Rs mlllion

Date Approved by CWC:
Supervision Report Prepared by:

PART 2: WMISSION SCHEDULE

Dates 2t Project Site Dates In State
Present Mission . Fr To Fr To
Previous Misgsion Fr To Fre To

Staff Participating in Pregent Mission:

PART 3: OVERALL PROGRESS

) Pregent Previous
Appraisal Mission Missicen

Estimated Month of Project Completion
Estimated Project Cost (Rs million)
Scatus: l=Problem Free or Minor Problems;
2-Moderate Problems; 3-Major Froblems;
Tread: l-Improving; 2-Statiomary; 3-Deteriorating;
Types of Problems: (Eater Most critical factor first) -
F-Financial/Budgetary; M-Mapegerial; T-Technical;
0-0ther, specify:
C-Non=Conforaitcy with World Bank Criteria, specify:

General Comments:

(One or twe pages deseribing overall progress ia project implememtationm,
mentioning principal problem encountered, issues raised, and highlights
concerning project execution, costs and budgetary allocations)




(Subsequent. ~ages of the "Supervision Summary: Implementation" should cover
the follow'ag:)

PART 4: CONFORMITY WITH WORLD 3ANK CRITERTA
Joes the comstruction confovas wvith the established ciiceria? £ not,
give reasons and actilons taken.)

PARY §5: DESIGNS, SURVEYS AND INVESTIGATIONS
‘Progress, bottlemecks, if any, and vemedies.)

PART 6: TEWDERING AND AWARDS OF CIVII, WORKS CONTRACTS
(Details on preparitiocn of tender documents, itgsue of tendersy, coutracts
avarded aad coumparison between contract cost, and engineering estlmates.)

PAR. 7: FORCE ACCOUNT WORZS
(Description of works carried out umnder force account, reagons why force
account works are exzecuted, performance.)

PART 8: PROCUREMENT OF MATERTALS AND EQUIPMENT
(Progress, hottlenecks, 1f amy, and remedies.)

PART 9: CONSTRUCTION PROGRESS

(A brief descriptien om the cosntruction progress during the reportiag

period. A chart in the form of Exhibit 1 should be actached to show scheduled
and actual progress for each principal project feature. A comparison of

the total accumulated amticlpated expenditures vis—a=vis the aetual expeaditures
should be provided 1n a form as shown ia Exhibit 2. Explanatiens of and
cOotEREBES 0B

(2) actual or cxpected material deviations from the origimal
(ot amended) construction schedule:

(b) actual or ezpected difficulitles or delays, any measures
taken ot planned to correct them, and the probable effects
on the comgtruction schedule;

(¢) expected changes In the completlon date of any major pazrt
of the preject o the project ag a whole:

(d) any actual or expected event or comdiltlon which may affece
the cogt of the project.)

BART 10: ©LABOR STTUATION
(Approximate total laborforce, description of problems, Lf any, and vemedies.)

=

PART 1l: PROJECT MANAGEMENT
(Pexformance of project management, changes in key personmnel, staff problems
and vacancles.) :



PART 12: DBUDGETARY SITUATION

(Details of changes in budger allocaclon for the project, adequacy of budget

allocacion for the completlom of the project in accordancs with the time
gcheduie.)



Land Aquisfitcion
Access Roads and Camps

Engineering and Desigp

Dam: Earchwerk
Structures
Diversion Welr

Main Canals

Branch Channels

Platributaries

Roads

etc.
°

LUNSTRUCTION SCHEDULE .

Sugpested Method of Presemtation

Propgress Reporg

Mongh of 19
vReporting Dace .
19 19 | 12 19
JF MA 0BJ JA SO ND F s WS JAJ SO ND UF MA HJ JA SO ND JF MA WHJ JA 50 i g
37 100
frzi B ] P2z ] EZ P BT R ity | §
oyt = R I 148

Revislon im Schedule of Program

L
2
3
4
c

hart Key.

Date

Schedule

each also representing 10% of thework.
right hand end of progreuss lines.

programs should be revised,
show both the bar program Lo

in the text of the repert.

work programs for each ftem im the
lnto alternately hatch shaded sectio
to be performed.

butlon im time, che
gh cach represents equal amounts of worlk.

in dtes place.
ct on the overall complation of ghe proj

Jil

schedule are shown on o line scale by a double line divided
ne [ELTCT o), each section representing 10% of che physical work
Az work need mot he scheduied for even distri
a bur need mot be umniform even thou
by a paraliel double line similarly divided inte altermagel

length of sections of
Actual progress I1s shown

vy full shaded sccrioms {mmmmmes— nEommerszal |

The percentage completion at the reporting date is given at the
Commissioning dares are {(ndicated by the sumble CD,
the flrst repert belfug prepsred afrer such revision goes into effect should
Ing abandoned and the new ome belng adopted
such changes, and esztimates of thedir effe

In case scheduled

The reasons for
ect should be siatved



Accumulated
anticipated and
actual expendi-
tures (in min
Rs)

SCHEDULE OF ACCUMULATED ANTICIPATED AND ACTUAL EXPENDITURES

Suggested Method of Presentation

v Reporting Date

19

19

19

1%

F_ MA

WY JA SO ND

JF MA H3 JA SO WD

JF iMA HJ JA S0 WD

JF MA WMJ JA SO ND

Anticipated

| —




PROGRESS REVIZW : OPERATICN

PART 1l: GENERAL INFORMATION

Project Name:

Staexs:
Siza of Command Area: ha
Actual Project Cost: Rs - mdllien

Dagca Approved by CWD:

Data of First Release of Watez:
Data of Completion:

Supervision Report Prepared by:

PART 2: MISSION SCIEDULE

Datas at Project Site Dates im Stats
Pregent Mlsgion Fe To Fr Ta
Previous Mission Fr To ¥z To

Sgaff Pareicipating ia Pregent Mission:

'PART 3: OPERATION STMMARY

‘ This Year Previoug Yeaxr
Aruva Izzigated in Kharif: Upland Crops ha "~ ha

(Months: Y Lowland Czops ha ha
Area Irrigated in Rabi: Upland Crops ha ~_ha
(Months: ) Lowland Crops ha ha
Area Irrigated in Hot Season: Upland Crops ha ha
(Months: ) Lowland Crops ha ha

Seatus: l-Problem. Free or Minor Problems;

2-Moderate Problems; 3-Major Problems;

Trend: l-Improviag; 2-Statlicaary; 3-Deterlowat-

ing;

Types of Problems: (Enter Most Critical factor
WeInadequate Inflow to Reservoir;
M=Managerial; T-Technical; O-QOther,

" gpeelfy: ’

C-Non=Conformlty with World Bank.Criterla,
specify:

(=1 o

General Comments:

(The overall irrigatiom supply situation. What is the supply situatlion in
gail-end areas? When the irrigation schedule and the water allocation plan
adequata? Complaints from garmers? Measured seepage losses in main cauals
and distributaries.)



PART ¢: RESEPVOIR OPERATIONS

Month 1 -

1
L
&~
L
[ex}
~3
[oe]
\\s]

10

Area Rainfall
Inflow to Reservoir
Ireigacion Releases
Spills

General Commuents:
(Where releases.)

PAKT 5+ MAINTENANCE

This Previous
Yeazr Year

Crapus:  l-=Froblem Free or Minor Problems; 2<-Moderate
Problems; 3=Major Problems

Tread: l-Improving; 2-Statlonary; 3-=Deteriovating;

Types of Problems: (Enter Most eritical “aceor £izst)
F-Ffinaneial/Budgetary; M-Manzgesial; T-Technical;
0=0Other, specify:

C-Non=Couformity with World Bank Cziterls, spacify:

s D P S =

General Comments: . .

(Are project wovks maintained properly? Where in the sygtem are the problems
most crltlcal? Maintenance works cartied out durlng the year. Equipment

for maintenance.)

PART 6: STAFFING

($:affing schedule of the project showing the various categories of sgalf
enployed and their n'mber. Performance of key staff. T3 the staff
availability adequate for proper operatiom and msiatenance?)

PART 7: OJ&M COST AND BUDGETARY SITUATION
(Breakdown of expeaditures fcr 0&°. Budget alloca=ion. Is the budget
adequcte for proper 06&M.)

PART 8: AGRICULTURAL DEVELOPMENT

(Project area ylelds. Comstraines to agricultural development .uch as
supply of credit aad cash {nputs, draft power, farm labor. Need for land
leveling/shaping. Water distribution below the guraouts.)
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VD 1030-20 11728

PROJ ECT DESIGN SUMMARY
LOGICAL FRAMEWORK

Gujerat Medium Irripation - India

Projoct Tiile & Homb

83

Lile of Pws ck:
o FY

From FY
Total U. S. Funding

4£;:?'?;gb :ITIlcni

Fal 312 1RO U

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANY ASSUMP TI0H3-

Program or Soctor Goal: The broader objective 1o
wl,h:h thin prajoct contributes:

1. Increase level & secdurity of Small

Farmer Income.

2. Expand rural employmenkt opportuni-

ties.
Increased availability of food te
rural & urban poor.

Mounures of Gool Achievement:

1. Income increased 5 tc 6 times over
present levels.
2. Increased emnloyment:
New MIPs Improved MIPs
a. Farm 9,000 jobs 4,000 jobs
b. Non-* 11,000 * 4,000 "

3. Food grain & oilseed use in
Gujarat & other Indian states.

1. Farms & rural arca baseline
and follow-on surveys done as
part of eval. plan.

2. Government statistics on
consumpt ion and prices.

Project Purpove:

1. Increase food produclion in Gujarat.

2.Dbecrease the risk of drought.

Conditions that will indicote purpose has been
ochieved: Cnd of project atatus. i
1. Food grain production increased
by approx.:
a. 102,000 tons - new MIPs
b. 40,000 tons - Improved MIPs

TOTAL: 142,000 tons

2. Increased oilseed production...

32,000 tons.
3. Reduced variability of food

production.

1. Farm surveys done as part of
eval. plan.

2. Gujarat crop statistics by
District.

food

’

Outputs:

1. tnereased acreage under irrigation

in the state of Gujerat.
2. a. New MIPs constructed.
b. Improvement modernization of
exisling MIPs.
Network of automatic discharging
measuring stations.
3. Agricultural plans fer each MIP
completed,

Miagnitude of Uutputs:
(Estimated) Acres)
1. (a+b) #Projects Irrigaced Ha.
- New MIPs: 13 80,000 (200,000)
~ Improved: 20 69,000 (173,000)

2. Measuring stations established.

3. Agricultural plans prepared for
2ach MLP.

1. Irrigation Dept. records.

2. Review of baseline agro-econ.

surveys and ag. plans for 2ach
MIP area.
3. Gujarat irrigated acreage

statistics by district.

A P 1

s for achioving gosl tory

1. GO1/60G maintains agricultural price policies
which are favorable to small Tarmers.

2. Changed production practices are labor de-
manding and not labor displacing.

3. Construction activities of MIPs continue to
use labor intensive mcthods.

4. Present land ceilings are maintained.

5. New ag processing facilities to handle in-
creased ag production are located in rural are.-

6. Markel & storage notwork remaling adequate fore
— increased praduction.
Assumplions tor 6chISVING PuIT-oBw:
1. Credit available at reasonsble rates.
2. Technological inputs remain accessible and
at reasonable prices.

3.Ag extension system strengthened thru
separate World Bank loan.
4, Ag & Irrigation Depts. coordinate activities
well.

5. Reservoir releases managed to minimize

the khayif planting risks.

6. Price relationships encourage farmers to
plant additional acreage for food production.

\ ons for achieving qutauts:

1. GOG engineering & contract mngts
capability adequate.

2. Adequate number of feasible projects can
be identified.

3. Private contracting capability is adequate.

Tn-;uu:

"Financing:AID & IDA reimburse GOI
for local currency costs (IDA for

‘certain FX cosls) ~ as below:

ALD GOJ il
1)Construction of MIPs X X X
‘2 Modernization of MIPs X X X
3)River Gauging Network X X

-Short-term Consullants{FX)
~Vehicles
~Equipment (FX)
“4)Monitoring & Evaluation Y.
UStudies.

M

Implomentation Target (Type and Quontity)
Disburscments
(Million US$)

Year AID  GOL  IDA _TOTAL
FY79 6 “ 3 13
FY80 6 1s 13 34
Fyst 7 20 17 Y3
FY82 7 23 19.5  49.5
FY83% 4 24 20 48
Fy84 0 14 .2.5 26.5
TOTAL: 30 100 #5.0 215.0

1) TDA/AID monitoring.

2) Sub-project accounts.
3) GOG/GOI audit reports.

4) GOG/GOL vouchers.

Assumplions for providing inputs:

GO1/G0G provide suffident
funds on timely bhasis.

D Y mNY




ANNEX H

Development of Benefit Matrix for Medium Irrigation Projects *

- General

The medium irrigation projects (MIPs) would be appraised and
approved by the AC of CWC within a free limit of Rs 70 M. In order to ensure
that assumption of yields, inputs and prices ar2 uniform and realistic and
that projects financed by the IDA credit are ecomomically viable, a benefit
matrix, developed by IDA would be applied to the economic evaluation of
projects submitted to the AC for approval.

Based on field visits and analygses of available climatic and agro-
economic data, the following conclusions have been drawn:

(1) the varilations in rainfall and soil types between
differeunt parts of the State are reflected in both
yields and cropping patterns under rainfed conditions;

(11) under irrigated conditions, the yields differ relatively _ __
little from one agro=-climatic zoné ‘to another; however,

there are relatively large variations inm the irrigated
cropping patterns of various zomes; and

(iii) for the purpose of evaluating MIPs, the State can broadly
be divided into five agro-climatic zomes.

. Consequently, the benefit matrix has been designed to accommodate
local variations in cropping patterns, both under "with project" and- "without
project" conditions. The "without project:" cropping pattern would be derived
from a survey of the present cropping pattern in the MIP area. The ' T
“with project” cropping pattern would be projected by the local agricultural
staff and reviewed by the Project Preparation Committee (see para 6.10).
Recommended ranges for the area under the major crops have been developed
by IDA to guide AC in its appraisal of individual MIPs. The ranges have
been specified for the five agro-climatic zones.

. The benefit factors for each irrigated and rainfed crop are based
on standardized yield and input assumptions that reflect the "average" situ-
ation in Gujarat. Differences in the yield levels between the agro=climatic
_ zones are taken into account through an adjustment of the total benefits

accruing from rainfed crops in the project area, both with and without the
MIP. .

Basic Assumptions

Yields and Crop lnput Requirements. The State-wide average irri-
gated and rainfed yields in a year with normal rainfall are shown in SAR,

*World Bank Source



ANNEX H

Annual, T-13. 1/ The same table also gives the prcjected future yield:. =ad
the input requirements and economic crop budgets.

Prices. Economic prices and conversion factors of agricultural
outputs, inputs and coustruction costs are discussad in Chapter IV,

Discounting Factor. A 122 interest has been chosen in the devel=-
opment of ba2nefit matrix as tris rate approximately represents the opportunity
cost of capital im India. The final year of the construction period is chosen
as the base year for discounting nurpose.

Build-up Rates. In order to take into account the time perspective
of yield development, build=-up rates have been estimated for each crop under
each situation (rainfed, irrigated). Full development of project benefits
1s projected to be reached six to seven jears after completion of the MIP.
Rainfed yields and yields of irrigated crops in the "without project' situ-
ation have similarly been assumed to grow =- at a comstant annual rate ==
for about six or seven years after.

A Congtruction Costs. The amnual rate of implementation of MIPs
has been assumed as follows:

Year o JImplementing Period
5 _Years 4 Years 3 Years

Percent of Construction Costs Incurfed Each vear (%)

-4 9 13 22
-3 21 31 46
-2 30 35 32
-1 25 21 -

0 15 - -

The discounted end value of the comstruction costs (Ko) can be

Q
K =k xCCFxCa= & Pi x C x CCF (1)
° 1m=4 (L+D)o

1/ The monsoon rainfall has a large influence on both rainfed amd irri-
gated yields. Because of the variability of the rainfall, the present
vields for the major crops have been estimated by fitting am expomential
trend line to the State=wide yields over the last decade. (However,
the extreme drought years of 1972/73 and 1974/75 severely distorts
the trend and they have, thus, been excluded from the regression
analysis.
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~ Where ko = a constant, the value of which depend on the construction period

CCF = construction conversion factor (CCF = 0.75; see Chapter 1IV;
c a 2otal construction cost at financial prices
i = years
P1 = percent of construction cost spent in year i
r = the interest rate (l12%)
Fecr a S-=year construction period: koS = 1,243
b-year construction periocd: koé s 1,173
3=year comstruction perilod: ko3 a 1.111
Benefit Factors
2. The crop specific benefit factors, expressed in rupees per hectare,

are based on the discounted net present value (NPV) of the future production
benefits from onme hectare under the crop. Certain adjustments have been made
to the discounted NPV in oider to simplify the application of the bemefit
matrix for proiect evaluation. These adjustments are discussed below.

. A project is economically viable if the discounted benefits are
higher than the discounted costs:

S0 e . 0 e O p, %%
5 (¢ x L i ) - £ (B x I D > T i TCCCF (2)
c ¢ 4l (@ 4D)° e 1=, (14p)° il (14E)

Production with project Productioa without project Comstruction cost

Discounted benefits derived from project

In acdition to variables defined in para 19, the following variables are
used in formula (2):

¢ = index for crops
_ A = area under crop ¢ with project
B~ = area under crop c vithout project

b

= 0 0

= net economic benefit in year 1 of ome hectare under crcp ¢
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Formula (2) can be cowbined with formula (l):

50 b s S
X CA ®* T mmm$ ) = b (3 % T amﬁémf.) > k 2 CCF % C
e GE=3EY c (1+2) o

e i=] c i=1

Divide both sides with (ko # CCF), which gives:

50 bi 50 bz
Z L &3 - R
(AC fal (u}?)L)/(k CF)) Z(B k(igl (l+f2 L)/&O*CCF)) > C (.3)
Dafine
s 50 bi : :
R m & ey /G, con) )
22, The'Zc, as defined in formula (4) above, is equal to the discounted

value of all future production benefits; from one hectare under crop ¢, adjusted
to take the shadow pricing of comstruction cost and construction period into
account. However, as noted im para 9, the value of k depends on the imple~
mentation period. Most MIPs would be implemented ove? a five-year period,
which gives ko = 1.243.

The benefit factor for crop C is defiped as:

[
50 bi
F = (% ) y /(1,243 + 0.73) (%

i=1

Formula (3) can now be rewritten as:

Total production Total production Adjusted

benefits with benefits without project
project project cost

Net benefits due to project (B)
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The factor K’ represents an adjustment for implementation periocds shorter
than five years. For four and three year implementation periods, X° 1is 0.94
and 0.89, respectively.

The benefit/cost (B/C) ratio for an IMP is:

I A *"F _ L B % F
B/C = ratdo ¢ & © c © c
B % C T T T o

A summary of bemefit factors for future with and without project
conditions is presented in SAR, Annex 1, T-l19. The discounted value of future
agricultural production wculd be established by multiplying the "future with
project" and present (approximation for the "future without project") cropping
patterns with the relevant benmefit factors. The difference between "with'
and "without" production values would give the discounted net bemafit of the
project, which would be divided by the adjusted capital cost to obtain the
benefit/cost ratio. A B/C-ratio above 1.0 indicates that the MIP is ecomo-=
mically viable.

Ad{ustments to Benefit Factors

. There are significant variations in yields between the different
agro=climatic zomes. Ideally, benmefit factors should be developed for each
crop in each zone. However, the available agro—-econmomic data is not reliable
enough to allow accurate estimates of the crop specific economic net returus
for each zone. Instedad, a general adjustment factor, applied to the total
benefits derived from rainfed crops, has been estimated for each zomne.
Variations in irrigated yields are relatively minor, and, counsequently, they
have been disregarded.

. The following five agro-climatic zones have been defined for the
evaluation of MIPs. 1/ The zones are:

Zoue
I Banaskantha, Kutch
II . Amreli, Bhavagar, Janinagar
111 - Broach, Bulsar, Dangs, Surat
Iv Baroda, Raira, Panchmahals
v Ahmedabad, Gandhinagar, Mahesana, Sabarkantha

é/ Normally, GOG works with eight agro-climatic zomes, that represents
variations in both yields and cropping patterms. Since the local
cropping patterns are explicitly taken into account in the bemefit
matrix, the main purpose of the definitiom of agro=climatic zomnes
for the evaluation of MIPs is to take local yield variatioms into
account. For this purpose, five zomes give the require accuracy.
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A brief descripeion of the zones and the recommended ranges in cropping
patterns for MIPs in each zome are given in Appendix 1.

bagsed on an analysis of present rainfed ylelds, th2 following yield
indices have been developad for the major crops:

Crop Zome I Zome IT Zome ILI Zona IV  Zome V
Kharif
Pearl Millet 75 100 la 120 +03
Sorghum ’ " 60 80 180 150 80
Maize = © - 100 =
Paddy - - 100 95 -
Pigeon Peas 90 100 100 100 100
Pulses 90 - 120 Lao -
Groundnuts 80 90 110 110 90
Tobacco - = = 100 =
Rabi
Wheat = = = 100 100
Gram = - 100 100 -
Bi-geasonal : .
Cotton ' 80 100 85 120° 100
/3 Indicates that “-e crop is of minor importance.
23 Assuming an input elastiecity in the order of 0.5 as a result of

yield increase, econmomic crop bBudgets have been developed for each zone,
Subsequently, the average actual return per ha for the zoune has been esti-
mated, utilizing the prevailing rainfed cropping pattern. The corrassponding
net returns based on the standard yield and imput projections have been cal-
culated. By dividing the actual net return per ha by the weighted ‘standard"
net return per ha, an adjustment factor was estimated for each zome. This
adjustment factor corrects the error that 1s introduced when the standard
benefit factors are used for all zomes. The estimated adjustment factors
are:

Zone I IT ITI - Iv v
Adjustment Factor 67% 90% 1008 110z  100%
27, The yield estimates for pearl millet, sorghum, groundnuts and cotton

vere also tested through a regression amalysis based on district-wide and time
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series data on kharif rainfall and irrigated yields. 1/ The results of these
regressions, which are shown in Figure 1, are generally in line with the yield
assumptions in para 27. However, there is a significant difference for ground-
nuts. This cap largely be explained by the fact that the regression amalysis
disregards the distribution of rainfall and the soil types.

iVe Pxices for Economic Analyses

General

: The economic jrices of major tr'aded agricultural outputs and inputs
are derived from the IBRD projeated 1985 world market prices expressed in 1978
currency value with appropriate adjustments for freight, handling and process-
ing. The projected economic prices for non-traded foodgrains, cm the other
hand, are based on the historical ratios between these crops and that of wheat.
The financial prices of various crops are projected on the basis of their
historical price tremds (para 33). Present and projected financial and eco=
nomic prices are given Iin SAR, Anmex 1, T-13. The detailed assumptions behind
the estimates are described below.

Qfficial Exchange Rate (QER)

Until September 24, 1975, the Rupee was official valued at a fixed
Pound Sterling rate. Since then it has been fixed against a "basket'" of cur-
renciles. As these currencies are floating, the US Dollar/Rupee exchange

rate 1s subject to change. Conversicus of finamncial prices have been made
at USS$l to Rs 8.60. '

Standard Conversion Factor (SCF)

. The benefits of the MIPs are evaluated at world market prices, i.e.
they measure what India would have to pay for imports or receive for exports.
Most of the costs, however, are for items that are not traded om the world

2
1/ Regression equation: YR @a a, Rk + Rk

where YR = rainfed yields

Rk = Kharif rainfall

Other variables such as fertilizer consumption, cultivable area per agri-
cultural worker and average farm sizes were included iam the amalysis but
the regression coefficients were always insignificant at the 10% level
and virtually no improvements in the correlation coefficlent was achieved.
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market. Tariffs and trade restrictions imcroduce a distortion in the price
relacionship between traded goods == valued at world market prices --= and 1
non-traded gcods =~ valued at local prices. Thus, the costs are not directly
comparable with the bemefits. In order to malke them comparable, an SCF isg

applied to the price of nom=traded goods and consumption. In the absence

of trade restrictions, the SCF can be approximately calculated using the
formula: ‘

SCF o X+ M
. T+S +M+T 1/
p's m =

For the period since 1970, this calculatign gives an SCF of 0.86. Howevar,
sipnce this estimate does not take into consideration quantitative restric=
tions, it provides only an upper limit for the SCF. The Indian Planning
Commission recommends for the evaluation of industrial projects the uge of
couversion factors for foreign exchange and for umtiaded goods that implicite
1y give a SCF of about 0.75. Because of the approximate nature of this esti~
mate, a SCF of 0.8 has been used in the economic analysis.

Prices of Agricultural Outputs

.. The eccmomic prices for traded goods such as rice, wheat, maize,
sorghum, cottom, groundnuts and sugarcane are based on their border prices
at the OER. The domestcic cost components (i.e. local transport and market-
ing charges) are adjusted by the SCF of 0.80., The ecouncmic prices for non-
traded foodgrains such as pulses are derived by applying the historical price
ratios between these outputs and wheat to the ecomomic price of wheat.
Similarly, the ecomomic price of non=t .ded oil crops has been derived

from the ecomomlc price of groundar . The projected financial prices

for various crops are based om th. _scimated historical price trends 2/

in India, adjusted for local conditions in Gujarat. In general, there 1is

a close correspondence between the projected economic and financial prices.

Prices of Agricultural Inputs

.o Fertilizers have been valued at the projected world market price.

Pesticides and insecticides have been assumed to be traded. IE has further —
been assumed that no taxes, dutles or subsidies are levied on them and, thus,

the ecomomic price is approximately equal to the financlal price. The

financial price of bullocks and miscellaneous charges have been multiplied

1/ % = fob value of exports at the official exchange rate (CER); M = cif
value of imports at OER; Sx = export subsidies; Tm = import dutiles.

2/ See Draft on Economic and Financial Prices of Agricultural Projects
in India, by staff of South Asia Projects Department.

28
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by the SCF to express them in economic terms. Analyses of farm labor supply
and demand in various Indian irrigation projects typically give an e:.onomic
shadow wage rate for farm labor in the range of L1/2 to 2/3 of the average
financial wage rate. For the =nalysis of MIPs in Gujarat a shadow wage rate
of 67% of the market wage has teen assumed.

Construction Comversion Facto. (CCF)

1 &

y The MIPs would be coumstructed using a mixture of equipment, skilled
and unskilled labor. For the economic unalysis, the CCF is estimated as
follows:

(a) TIraded Componment. This component includes capital-intensive
works which require imported materials. Since it is traded,
the conversion factor is 1.00. It is estimated that about
15% of the comstruction costs fall under this category.

(b) Non-Traded Component. This component includes works that
require skilled labor and locally manufactured materials.
The SCF of 0.80 is used as the conversion factor for these
works. About 30Z of the cnmstruction costs are included in
these category.

(¢) Unskilled Labor. A minimum wage for unskilled comstruction
labor 18 in force in Gujarat. Since daily workers virtually
never are paic above the minimum wage, it is likely that this
wage 1s higher than the wage at which the workers would be
willing to work (i.e. theilr supply price). Civil works con-
gtruction i3 harder physical work than farming. and experience
from similar areas in India indicate that the laborers require
a premium of 25%<30% to shift from agriculture to comstruc-=
tion work. By comparilsons with agricultural wages in the
State, it is estimated that the comstruction laborers” supply
price is about 15% to 20% below the minimum wage. This gives
a shadow wage factor which 7s 10%Z-=20% below the SCF, or appro-=
ximztely equal to 0.67. It is estimated that umskilled lauur
constitutes about 55% of the comstruction cost.

Conversion Factor

Traded Items 1.00
Non=traded Items 0. 80
Unskilled Labor 0.6

Constzuction Costs 0.75

(weighted average)

Land Acgquisition

3w Land used for reservoir and canals 1s evaluated in terms of agri-
cultural production foregone.
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V. Evaluaeion of Desizn Standards for Medium Irrigation Projects

General
- In order to fully utilize Gujarat’s scarce surface vater resources,
two major design improvements would be introduced for mediuvm irrigation pro=
jects (MIPs) under the credict:
(a) The canal syster would be extended down to regulated outlets
serving 8 ha blocks, on the average, instead of the tradl-
tional 40 ha blocks; and :
(b) All canals would be fully lined.

This Chapter provides the ecomomic justification for these design standards.

Egcimates of Water Losses in Existing and Improved MIPs

o, Convevance Losses. For a 10,000 ha unliae% gysten with 40 ha
outlets, the wetted perimeter ‘. typically 400,000 @” (40 w"/ha of CCA). For
azcorresponding lined syste@; the wetted perimeter 1s estimated at 350,000
m“. The seepage losses are assumed to be 8 cusecs per M f£” in an unlined
system (silty clay loam, see para ....) and 2 cusecs per ! fe” in a lined 3
system. The annual field irrigation requirements are estimated at 6,000 n” /ha
of CCA for projects with a cropping infensity of about 120Z and a mix of up=
land crops.

The seepage %osses when the canal system is rumning full are
0.975 m°/s and 0.213 m" /s for unlined and lined systems, respectively. When
the releases are less than what corresponds to the fall capacity of the canal
system, the wetted perimeter is reduced. However, the reduction in wetted
perimeter is less than proportionate to the flow. If the canal deliveries
are rotated, the seepage losses are lower than if no rotation takes place.
It is estimated that cthe average seepage losses are 737 of the losses when
the system is ruamning full. For a Cengmonth irrigigion season, the total
seepage losses would be about 19.2 M m” and 4.2 M m for unlined and lined

systems, respectively.

%Uo Operational losses occur both omn farmers’ fields amd the canal
system. Some of the losses on the fields are due to poor farm irrigation
practices. However, wastages also occur when the releases from the canal
system are not properly controlled, which results in water deliveries either

___at timee when the farmer does not require water or in amounts that are larger

than what he requires to effectively *rrigate his crops. These types of
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wagstages are attributable to the canal system l/ and are included in che ope-
rational losses in the canals, which also include wastages at the tim~ of canal
closings, breaches, etc. Im general, the operational losses are higher in an
unlined 3ystem than in a lined system. Based on a review of irrigat.on releases
and field irrigation requirements in a number of MIPs, it 1s estimated that

the operational losses in umlined systems is about 20% of the diversiom. The
operational losses in lined systems are assumed to be lJjZ.

hs The total conveyance losses in lined and unlined (10,000 ha) sys-

tems with outlets serving 40 ha blocks are thus estimated as follows:

Unlined 3 Lined

. M

=1 M =
Total Releases 99.0 99,0
Seepage Losses =19.2 ebg 2
Operatir~nal Losses =19.8 - =i4.9
Used at the Field 60.0 779.9
Couveyance Losses 39.47 19.3%
Rounded 407 207
A7 The extension of the lined canal systea down the outlets serving

8 ha blocks is assumed to increase the conveyance losses from 20% to 25%.
The conveyance efficiencies corresponding to these losses are:

Unlined system with 40 ha blocks 60%
Lined system with 40 ha blocks 80%
Lined system with 8 ha blocks 75%

— Field Irrigation Efficiencies. Fer a 40 ha biock, the field ditch
(channel) efficiency is estimated at 70% and the field application efficiepcy
at 75%, giving a field efficiency of 52.5%Z. 1In a 40 ha block, the total
‘length of field chamnels is typically about 70 m/ha. In an 8 ha block, the
length of field channels 1s reduced by about two-thirds. Thus, it is assumed
that the field ditch efficiency within an 8 ha block is about 90% which gives
an overall field efficlency of 67.5%.

Bes s Overall Project Efficiencies. fﬁé'eégimateé‘discusséd above, and
the correspornding project efficiencies can be summarized as follows:

1/ Many other studies count this as operational farm losses. As a2 result
of this difference in definition, on-farm losses that have been observed
in most studies are higher than what i1s assumed in this study. However,
the overall system losses are of the same magnitude.
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Unlined 3ystem Lined System Lined System
40 ha Qutlets 40 ha Outlets 8 ha Qutlets

Conveyance Efficlency 0.60 0. 80 0.75
Flield Efficiency 0.53 023 0.68
(Field Ditch) (0.7 (0.70) (0.90)
(Field Application) (C./5) (0.7%) (0.75)
Project Efficiency 0,32 0.42 0.51

Factors Determining the Value of Water Savings

SR The economic value of water savings depend om a number of factors,
the most important of which are:

(a) the water supply gituation;
(b) the groundwater situation; and

(¢) the level of agricultural development and the efficiency
with which farmers use irrigatican water,

:, The Water Supply Situatiom. If the supply of water is plentciful
and the water allocation to the project under investigaiLion can be increased
without any reductiom im the supply to other projects, then the value 'of water
saved through design improvemeats is zero (i.e. the opportunity cost of water
is zero). In this case, modermization has to be justified through cost save
ings, raduced water logging and improved reliahility of the irrigation supply.
This might be the case in delta areas of large, perannial rivers or in a lew
river basins when the amount of cultivable land is limited. However, 1£ the
water supply 1s scarce, any water savings will result Iln inecreased agricul-
tural prodnctiom. This is virtually without exception the case 1a Gujarat
and in all the low rainfall areas of India. Consequently, the present analy-=
sis 13 based om the assumption that the amount of water avallable is less
than what can be productively used for irrigation in the command area.

4 The Croundwater Situatiom. It 18 possible tc identify four possible
groundwater situations, each of which require a separate type of economic
analysis:

(a) Surplus groundwater=—deep aquifer. Under these cilrcumstances,
it would be feasible for the Gavermment to imstall tubewells
either for direct irrigation or for augmentation of canal
supplies. Thus, the Government can provide additional water _
for irrigation either by puvmping groundwater OT by reduclng
losses in the canal system. Under these circumstances, canal
lining is justified omnly if the cost of serving water through
lining is lower tham the cost of pumping.
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(b) Surplus groundwater-=shallow aquifer. In this case public
groundwater development would not be feasible. Since there
is surplus groundwater, additiomal recharge of the aquifer

1s of no value. Water savings through better design of the
irrigation system will directly increase agricultural pro-
duction and if the production benefits are greater than the
cost of the improvements, then the improvements are justified.

(¢) Limited groundwater resources. If the groundwater in the
project area already is fully utilized or cam be expected to
be utilized in the near future, any reduction Iin the recharge
to the aquifer will reduce the water available for pumplng.
In this case, lining, for example, results in making more
water available at the canal turnmouts while at the same time
reducing == albeit to a lesser’'extent == groundwater irrigation.
Thus, an econmomic evaluation of design improvements has to take
the reduced groundwater recharge into account. This is the
prevalling situation in Gujarat.

(d) Non-useable groumdwater. If the aquifer is saline or cannot

be used for irrigation, any water going into the ground is

lost from productive use. The economic justifilcation of design

improvements will follow the same principle as im (b).
-2 The Central Groundwater Board of GOIL has estimated that between
one-third and half of the water lost through canal seepage gets abscrbed in
the top layers of the soils in areas close to the canal where it is lost
through evaporation or nom-produztive evapotramspiration. Of the remaining
quantity that reaches the groundwater table, ooly about 70% can be drawn
out locally. The rest regenmerates elsewhere where it may or may not be
useable. 1/ Thus, between 35% and 67% of the seepage losses can be reused.
For the purpose of this analysis, it is assumed thar 507 of the seepage
losses can be utilized through pumping of groundwater while the remaining
50% are inevitably lost.

.G The cost of pu@ping gfoundwager, which depends on the aquiferv,
ranges between Rs (.12/m” to Rs 0.23/m” for shallow wells (Table l) and
is about Rs 0.09/m” for augmentation tubewells.

. Value of Irrigation Water. The weighted 2/ econmomic refurns per
hectare for irrigated and rainfed crops are Rs 2,780 and Rs 670, respectively.
It 18 estimated that one hectare of irrigated crops replaces about two=thirds
of a hectare of -ainfed crops. Thus, the net benefits from ome hectare undevr
irrigation is about Rs 2,330,

1/ Interim Report of the National Commission on Agriculture on Modernizing
- Irrigation Systems and Integrated Development of Command Areas: New Delhi,
1973,

2/ The weights are based on the irrigated and cainfed cropping patteras
- in 1970 according to the agricultural census. 83
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i Based on projected future yields, input requirements and prices,
the average returns from rainfed land are estimated at Rs 850 per ha. For

irrigation projects designed at present standards, the expected future returns

are estimated at Rs 4,210 per ha and for projects designed at the proposed
standards with irrigation outlets serving 8 ha blocks, the estimated returns
are Rs 4,730 per ha. The projected future net benefits from irrigatiocn are
estimated at Rs 3,640 per ha for projects designed at present standards and
Rs 4,160 per ha for projects designed at improved standards.

R The gross utilization of irrigation water in 1973/74 was about
6,360 Mm~ from groundwater and 8,850 Mm~ from surface water. The losses
from the well to the plant can be assumed at 25%. Canal systems have not
been completed for full use of the 8,850 Mm~ of surface flows that so far
have been harnessed by dams and diversion weirs. It is estimated that about
1/3 of the diversions can not be utilized at present. In para 44 above,

the overall efficiency for a typical MIP has been estimated at 32%. Records
of diversioms and actual irrigation in several major projects indicate even
lower overall efficiencles for these projects. For all irrigation projects
in Gujarat, the overall efficiency can conservatively be set at 30%Z. Based
on these assumptiomrs, the to%al amount of water available "§t the plants"
can be estimated at 4,770 Ma~ from gfoundwage§ and 1,770 Mm~ from surface
sources, respectively, or a total of 6,540 Mm™,

oo According to land use statist.cs, the -irrigated area in 1973/74
was about 1.5 M ha, which would give an average water application at the
plant of 4,360 m~ per ha actually irrigated. However, it is likely that
the agricultural census provides more reliable data tham the land use stat-

istics. Based on a comparison of the data for 1970/71, it is estimited that

the land use statistics are over-estimated by about 303, which would give

an actually irrigated area of 1l.15 M ha im 1973/74. 1In t%is case, the aver-
age water application at the plant would be about 5,690 m~ per ha actually
irrigated.

3 By comservatively assuming that the water applicatiom is 5,690 m3

per ha, the value of water is estimated at:

Value of Water (Rs/mB)

Present, surface projects 0.36
Present, groundwater Q.41
Future, zurface projects designed

at present standards 0.64

Future, surface projects designed
at improved standards and
groundwater 0.73

QL
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For the present analysis, Ehe average value between present and
future have been chosen as R3g 0.50/m” for surface projects designed at pre-
sent standards and Rs 0.57/m” for groundwater and surface projects desigmed
at lmproved standards. The higher value for the latter is due to a more
reliable water supply.

Evaluation of Design Improvements for MIPs

She The investment cost for the distribution network im an unlined
canal system with 40 ha outlets is estimated at Rs 1,600 per ha of CCA. For
a lined system the cost is estimated at Rs 3,080 per ha with 40 ha outlets
aud Rs 3,800 per ha with 8 ha outlets, nect of engineering overheads (15%) and
physical contiagencies (20%Z). For the economic analysis, these fimancial
costs are multiplied by the comstruction ‘conversion factor (0.73).

= For a typical 10,000 ha MIP with a gross water supply of 100 MmB,

tﬁe utilization by crops and the losses are (pa=a 44):

Unlined Canals Lined Canals Lined Canals
40 ha Qutlets 40 ha Qutlets 8 ha Qutlets
Used by the Plants 32 42 - 51
Operational Losses - Canals 20 15 15
Seepage Losses = Canals 20 -3 10
Seepage Losses = Flelds 28 38 24
Sub=total = To Grouandwater 48 43 34
Reused from Groundwatar
(50%) /a 24 21.5 - 17

/a Assuming limited availability of groundwater (para 47).

N The bhenefits and costs asscclated with these three situations are:
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Unlined Canals
40 ha OQuelets

Lined Canals
8 ha Qutlets

Lined Canals
40 ha Qutlets

el
R3

Canal water avatlable at plane 32.0 Mmg 42,0 Mmg 51,0 Mmg
Value of canal water 0.50/a 0.50/m 0.57/m

Total value (1) 16.00 M 21.00 1 29.07 M
Groundwater Pumping 24,0 Mmg 21.5 Hm3 17.0 ng
Cost of Pumping 0.12 m 0.12/m 0.12 m

Total Cost of Pumping (2) 2.88 M 2.58 M 2,06 M
Net groundwater at plant /a 18.0 Mmg l6.1 Mm g 12.8 Mmg
Value of groundwater 0.57/m 0.57/m 0.57/m

Total Value (3) 10.26 M 9.18 M 7.20 o
Net Bemefits: (1)+(3)+(2) 23.38 M 26,60 M 346,33 M
Financial canal investment cost 16.00 M 30.80 M 38.00 M
Engineering overhead and

physical contingencies 5.60 M 10.78 M 13.30 M
Total financial cost 21,60 M 41,58 M 51,30 M
Total ecomomic cost

(CCF = 0.75) 16.20 M 31.19 M 38.48 M
/a Assuming a 73%Z field efficiency.
- Thus, canal lining costs about Rs 14.99 M and results im annual

benefits of about Rs 4.22 M, which gives an economic rate of return of 18%. 1/
The extension of the lined canmal system down to 8 ha blocks cost about
Rs 7.29 M and results in annual benefits of Rs 6.73 M which gives an economic

rate of returm of 39%.
ments taken together is 26%.

In What Soils Should Lining Be Uadertaken?

The ecomomic rate of raturnm for all the design improve-

unl*ned channels and the cost of lining.

The justification of canmal lining depend om the seepage losses in
Utilizing the assumptions above,

1/ The following patterms are assumed for costs and benefits:
Tear 1 3 & 3 & 1 & 2 11-30
Costs (¥ of total) 10 30 40 20 = = = - -
Benefits (% of ultimate) 35 60 75 85 92 97 100
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canal lining is always justified (i.e. the ecomomic rate of return is above
123) when:

Cost of Lining (base cost

in f£inancial terms, exclud=- Seepage losses in unlined
ing engineering overhead channel at which lining 1is
and physical contingenciles) always justified
Surplus
groundwvater
Limited or noa-usable
groundwater _groundvater

(=

cusecs/M ft emcwes)

Rs ZO/mé 3.2 less than 3
Rs 30/m2 4,2 3.1
Rs 40/m 5.1 4,0
91t The following seepage rates have been estimated for unlined canals
in various soils:
Etcheverty PWD
Soil Type & Heading /a Guiarat /b
consaescUsecs /M £t omm==
Impervios clay loam 3=4 4,0
Medium clay loam 4=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 sand soil 17=20 -
Gravelly sandy soil - 23=29 -
Porous gravelly g-i’s 29=35 35.0
Very gravelly soils 35=70 -

/a Quoted from "A Guide for Estimating Irrigation Water Require-
ments', Ministry of Agriculture, New Delhi, July 1971.

/b Quoted from "Irrigatiom Agriculture in Gujarat: Problems

and Prospects", by V.N. Asopa and B.L. Tripathi, Indian
Institute of “anagement, Ahmedabad, 1975.

o Besides the bemefits that have been included in the amalysis above,
canal lining would:

(a) Reduce water logging near the camals;

(b) Reduce weed growth and the resulting deterioration of canal
capacity;
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{¢) Reduce O&M costs;

(d) Improve the reliability of water deliveries through reduction
of breacheg etc; and

(e) Reduce the costs for earthwork and s*ructures.

3" The cost of lining 1s typically between Rs ZO/m and Rs 30/@ o
Since the benefits from items (a) through (d) above are more important for
minor canals, it. can be comcluded that canals w#ith a capacity of less than
100 cusecs should be always lined no matter which soil type it passes through.
Canals with a capacity over 100 cusecs should routinely be lined in medium
clay loam and more pervicus soils. It 13 not clear cut whether major canals
should be lined in impervioas clay soils or not. However, in these areas
the aquifer is usually low yielding and groundwater development of minor
importance. The cost savings in terms of reduced earthwork and lower cost
for structures in lined systems are usually quite substantiai for larger
canals. 1/ Thus, a general rule, also major canals should be lined in
impervious clay loams.

1/ Usually in the order of 10=40Z% of the cost of warthwork amd gtructures.
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INDIA

.GUJARAT MEDICUM IRRIGATION

Characteristics of Rural Pooulation (1971)

Landless as

% of Agric. Literacy Scheduled Scheduled
Workers Rate Castes Tribes
Kutch 37.2 22.9 10.0 5.4
Banaskantha 20.3 13.0 10.1 6.h
Zone I 26.4 16.3 10.1 6.1
Jamnagar 20.9 23.0 6.9 0.3
Rajxot 24.9 28.5 7.5 0.0
Surandranagar 40.3 22.1 11.3 0.3
Bhavnagar 34,9 23.7 4.7 0.0
Amrel: 29.6 30.1 8.2 0.0
Junazad! 29.5 23.4 _ 8.6 0.6
Zone 1I 2S.7 25.1 7.7 0.3
Broach 60.2 31.9 4.8 50.5
Surat 55.1 30.9 3.1 5.0
Bulsar 42.5 32.8 2.8 50.1
Cangs 23.0 14.0 _ 0.4 G3.5
Zone 111 51.5 31.4 3.4 60,1
Kaira 33.0 38.4 6.3 1.1
Panchnarnals 3.9 18.8 3,6 £1.9
Barcda 49.4 31.5 5.3 33.0
Zcne IV 28.1 30.0 5.4 23.4%
Sabarkanthsza 22.4 29.0 3.9 16.3
Yaheszanz 34.9 36,0 9.2 0.3
Gandhinagzy 42.1 39.383 6.3 0.2
Ahmedatad 48.1 31.7 11.1 0.5
Zone V 35.2 33,2 <.5 4.8
GU.TARAT 34,3 28.13 6.9 18,3
(Urban - 54.8 6.6 3.0 )
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INDIA

GUJARAT MEDTUM IRRIGATION SECTOR CREDIT

Salient Features of Sukhi Irrigation Project

The Sukhi Irrigation project is one of the MIPs anticipated to
be included under the line of credit. Preliminary work on the project
started in 1977/78. The project was reviewed in detail by the IDA appraisal
mission.

The project is located in the Baroda District in central Gujarat.
It envisages the construction of a dam across the Sukhi River in the
Narmada Basin, along with a distribution and drainage network., The project
would benefit about 6,600 farm hcuseholds mostly of the subsistence cate-
gory which practice rainfed farming., Farm size distribution in the command
area is 5C% less than 2 ha, 357 betw 2 to 5 ha and about 157 abcve 5 ha.

€m

Averass po o-pitz farm inceme is ascut Rs 450 aud well below the poverty
level. about 305 of the populatiocn belones to trital groups and about 47%
of the agricultural lober force comes freon landlecs households. Salient

features cf this project are:

Hydrolooy

Catchment - 421.00 km%
Interceptad Catchnant - 66,00 hﬂz
Frece Catchmont - 346,00 km
Mean Arnval Rainfall - 1,09Z.00 um
- 145,82 =
Lo GO 145.82 =
Dead stovage level (DSL) - 133.¢60 o 3
Greoss sterzze at FRL - 170.C3 }33
czd storzge at DSL - 14, 2 Hml
Live stovuge - 155,50 r@”
Top level of dam - 149,10 m
Submerged areca of MLV - 2,510.00 ha

LY S o W
Vi llr weild
e e e et

Type: Rolled earth filled zone type with a central impervious section

Total leungth of dam - 4,736,000 m
Maxinmum height of dom from
decpest foundaticn lovel - 25.80 m
Spillwavy
—— e e

Type: Ogce type wich radial crest gates (10 nes. )

Size - 12,50 = 8.23 m
Longth of Spillway - 14,00 m
S[Jllvax capacity

(desion floed) - 0,677,000 w




Distribtuicn Sysiem

Lined canal system with outlets serving 8 ha bLlocks

Length of main canals

Gross command area

Cultivable command area

Irrigcble command area

Area irrigated during
kharif

Area irrigated

31.50 km
27,100.00 ha
19,100.00 ha
17,200.00 ha

i

16,100.0C ha

during rabi - 12,500.00 ha

Cost Estinate

'ANNEX

Tten Rs '000 Rs/ha of CCA 7% of Total
Land Acg.isition .
Dam (including resettlement) 14,480 - -
Canals 780 - -
Sub~tctal 15,260 800 4.9
Civil Works
Dam
Spillway 34,590 - -
Earth dan 87,870 - -
Head regulators 1,550 - -
MlSCCll&.k\,u\,u 20 lj.’\_)‘ - -
Sub-total 144,- G 7,560 46.6
21,3¢0 1,120 6.9
0TS 22,740 1,190 7.3
13,E0 72C L, 4
6,020 320 2.0
2,930 130 0.9
5,790 200 1.9
72,670 3,800 23.4
Communication Metwork 1,480 30 0.5
Encineering and Adminictraticn 2,57 1,700 10.5
Base Cost 260,440 13,940 85.9
vnvs:cal Contingencies 43,7720 2,290 14.1
Total Project Cest 1/ 310,160 16,230 100.0
of which
Dam 209,500 1C,<060 67.5
Distributien Network 100,660 2/ 5,270 2/ 32.5
1/ The direct and indirect foreign exchange compenent of these labor
intensive civil works is about 207, which gives a foreign exchange
component of zbout 177 for the project 25 a vhole.
2/ The cost for an unlinzd canal systom would be about Rs 45,17 M or

Re 2,300 per ha dncluding engineeving overhead

and paysical centingencies.

J
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GUJARAT MEDIUM IRRIGATION

COMBINED SCHEDULE OF EXPENDITURES ($ MILLIONS)*

GOG FISCAL YEAR

1978/79 1979/80 1981/82 1981/82 1982/83 TOTAL

Constructicn of MIPs 23.2 35.9 38.9 33.5 41.5 173.
Modernization of MIPs 3.2 8.4 9. 10.6 9.3 40.5
River Gauging Network .41 .22 .14 .13 .1 1.
Evaluation Studies .02 .05 .10 .13 .20 .5
TOTAL. .. $26.83 $44.57 3$48.14 $44.36 $51.1 $215.0

* Includes inflation and contingericy at 25%.
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5C(1)'} COUMTRY CHECKLIST

Listgd below are, first, statutory criteria_applicable generally to FAA funds, and then criteria
applicable to individual fund sources: Development Assistance and Security Supporting Assistance
funds.

A. GENERAL CRITERIA FOR COUNTRY

1. FAA Sec. 116, Can it be demonstrated Yes.
that contemplated assistance will directly
benefit the needy? If not, has the
Department of State determined that this
government has engaged in consistent
pattern of gross violations of inter-
nationally recognized human rights?

2. FAA Sec. 481. Has it b¢an determined that No
The government of recip- ant country nas )
failed to take adeauate steps to prevent
narcotics drugs and other controlled
substancas (as defined by the Compre-
hensive Drug Abuse Prevention and Control
Act of 1970) produced or processed, in
whole or in part, in such country, or
transported througn such country, from
being sold illegally within the juris-
diction of such country to U.S. Government
personnel or their dependents, or from
entering the U.S. unlawfully?

3. FAA Sec. 520{(a). Does recipient country No.
Turnish assistance to Cuba or fail to
take apprcpriate steps to prevent ships
or aircraft under its flag from carrying
cargoes to or from Cuba?

4. FAA Sec. 620(b). If assistance is to a Yes.
covernment, nas che Secretary of State
determined that it i& not controlled by
=he international Communist movement?

FAA Sec. 620(c). If assistance is to No.
government, 15 the government iiable as

debtor or unconditional guarantor on any

debt %0 a U.S. citizen for goods or

services furnished or ordered where (a)

such citizen has exhausted available

legal remedies and (b) debt is not denied

or contested by such government?

[8a]
.

6. FAA Sec. 620(e) (1). If assistance is to No.
a government, has it (including government
agencies or subdivisions) taken any action
which has the effect of nationalizing,
expropriating, or otherwise seizing
ownership or control of oroperty of U.S.
citizens or entities beneficially cwned
by them without taking steps to discharge
its obligations toward such citizens or
entities?




FAA Sec, 620(f); App. Sec. 108. Is
recipient country a Communist country?
A111 assistance be provided to the
Bemocratic Republic of Vietnam (North
Vietnam), South Vietnam, Cambodia or Laos?

FAA Sec, 620{i). Is recipient country in
any way involived in (a) subversion of, or
military aggression against, the United
States or any country receiving U.S.
assistance, or (b) the planning of such
subversion or aggression?

FAA Sec. 620(j). Has the country per-
mitted, or failed to take adequate
measures to prevent, the damage or
destruction, by mob action, of U.S.
preoperty?

FAA Sec. 820(1). If the country has
failed to institute the invesiment
guaranty program for the specific ri<ks
of exprooriation, inconvertibility ur
confiscation, has the AID Administrator
within the past year considered denying
assistarce to such government for this
reason?

FAA Sec. 620(0); Fishermen's Protective
Act, Sec. 5. If country nas seized, or
imposed any penalty or sanction against,
any J.S. fishing activities in inter-
national waters,

a. has any deduction reauired by Fisner-
men's Protaective Act been made?

b. has complete denial of assistance
been considered by AID Administrator?

TAA Sec. 620{a); App. Sec. 504, (a) Is
the government of the recipient country
in defauit on interest or principal of
any AID loan to the country? (b) Is
country in default exceedinag one year on
intarest or principal on U.S. ioan under
program for which App. Act aporopriates
funds, unless debt was earlier disputad,

or appropriate steps taken to cure default?

FAA Sec. 620(s). "If contempiated assis-

tance is development loan (including Alli-

ance loan) or security supporting assistance,” >
has the Administrator taken into account the military equipment.
percentage of the country's budget which is

for military expenditures, the amount of

foreign exchange spent on military equipment

and the amount spent for the purchase of
sophisticated weapons systems?" (An
affirmative answer may refer to the record
of the taking into account, e.g.:. "Yes as

reported in annual report on implementation

of Sec. 620(s)." This regort is prepared
at the time of approval hy the Adminisira-
tor of the Operational Year Budget.:k

* Revised

Annex L

No. No assistance will be provided
to these countries,

AID is not aware of any such involve-
ment,

No.

No.

No such actions have been taken against
U.S. fishing activities in internaticnal
waters,

No.

Yes. 1India spends a relatively small

amount of its foreign exchange on

Latest available

figures are $152 million for military

imports or 2% of $7.8 billion in total
foreign exchange in FY 1975. 1India will spend
only 167 of its centra’l government budget on
defense in FY 1978. 1India's military
purchases include a variety of modern weapons
systems, bought primarily from the U.K and
France.




14,

15.

16.

17.

18.

19.

Al3

Upw: rd changes in the Sec. 620(s)
factors occuring in the course of
the year, of sufficient significance
to lndicate that an affirmative
answer might need review should
still be reported, but the statutory
checklist will not normally be the
preferred vehicle to do so.)

FAA Sec. (620(t). Has the country
severed diplomatic relations with

the United States? If so, have they
been resumed and have new bilateral
assistance agreements been negotiated
and entered into since such resumption?

FAA Sec. 620(u). What is the payment
status of the country's U.N., obligations?
If the country is in arrears, were such
arrearages taken into account by the

AID Administrator in determining the
current AID Operational Year Budget?

FAA Sec. 620A. Has the country granted
sanctuary from prosecution to any
individual or group which has committed
an act of international terrorism?

FAA Sec. 666. Does the country object,
on basis of race, religion, national
origin or sex, to the presence of any
officer or employee of the U.S. there
to carry out economic development
program under FAA?

FAA Sec. 669, 670. Has the country,
after August 3, 1977 delivered or
received nuclear enrichment or
reprocessing equipment, materials,
or technology, without specified
arrangements or safeguards? Has

it detonated a nuclear device after
August 3, 1977 although not a
"nuclear-weapon State' under the
non-proliferation treaty?

FAA Sec. 901l. Has the country denied
its citizens the right or opportunity
to emigrate?

B. FUNDING CRITERIA FOR COUNTRY

1. Development Assistance Country Criteria

a. FAA Sec. 102(c), (d).
been established, and taken into
account, to assess commitment and

progress of country in effectively

Have criteria

*Annex L

No.

India is not in arrears regarding its
U.N. obligations.

No.

No.

Based on information received from the
State Department, the answer to both
of these questicns is no.

No.

Yes. These criteria are based on
India's Five Year Development Plan
(1978-83) and are being incorporated
into the proposed AID strategy to

be submitted by June 1, 1978,



involving the poor in development,
on such indexes as: (1) small-
farm labor intensive agriculture,
(2) reduced infant mortality,

(3) population growth, (4)
equality of income distribution,
and (5) unemployment.

FAA Sec. 201(b)(5),(7)&(8);

Sec. 208; 211(a)(4),(7).

Describe extent to which country
is:

(1) Making appropriate efforts to
increase food production and improve
means for food storage and distri-
bution.

(2) Creating a favorable climate
for foreign and domestic private
enterprise and investment.

(3) Increasing the public's role in
the developmental process

(4) (a) Allocating available budget-
ary resources to development.

(b) Diverting such resources
for unnecessary military
expenditure and intervention
in affairs of other free and
independent nations.

Annex L

AID strategy to be submitted by
June 1, 1978.

(1) The Government of India has placed
its highest development budget priority
on agriculture and rural development
with increased effo ts in irrigatiou,
dairy development, rural electrificatiom,
research on high yielding seed, cottage
industries, agricultural credit etc.
India has recently agreed with the
World Bank (IDA) on a grain storage
project to construct an additional

3.6 million tons of storage capacity
and is beginning to plau another 1.5
million tons of storage with future
assistance from other donors.

(2) India welcomes foreign private
investment in priority areas involving
needed technology or production for
export. Domestic private investment
in India's mixed economy is encouraged.

(3) The present Government emphasizes
decentralization of decision-making and
is promoting greater state ¢7d local
involvement in the developn ¢t process.

(4) (a)&(b). In recent years, Govern-
ment of India defense expenditures have
declined as a percentage of the total
central government tudget. Proportionall
more funds have been available for
development purposes. India is not
intervening in other free countries'
affairs.



(5) Making economic, social, and
political reforms such as tax
collection improvements and
changes in land tenure arrange-
ments, and making progress
toward respect for the rule of
law, freedome of expression

and of the press, and recog-
nizing the importance of
individual freedom, initiative,
and private enterprise.

(6) Ntherwise responding to the
vital economic, political, and
social concerns of its people,
and demonstrating a clear deter-
mination to take effective self-
help measures.

FAA Sec. 201(b), 211{(a}. 1Is the
country among the 20 countries
in which development assistance
loans may be made in this fiscal
year, or among the 40 in which
development assistance grants
(other than for self-help
projects) may be made?

FAA Sec., 115, Will country be
furnished, in same fiscal year
either security supporting
assistance, or Middle East
pes. e funds? 1I1If so, is
assistance for population
programs, humanitarian aid
through international organi-
zations, or regional programs?

2. Security Supporting Assistance

Cour:try Criteria

a.

FAA Sec. 502B. Has the country
engaged in a consistent pattern
of gross violations of inter-
nationally recognized human
rights? 1Is program in accordance
with policy of this Section?

FAA Sec. 531. 1Is the assistance

Annex L

(5) Democratic elections in March 1977
restored full political liberties, a
free press, an independent judiciary,
and respect for human rights.

(6) The present Government has a strong
commitment to improving the lives of
India's poor through a strategy of rural-
based employment opportunities and agri-
cultural development.

India is in both of these groups.

No.

Not applicable.

Not applicable,

to be furnished to a friendly country,

organization, or body eligible teo
receive assistance?
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5C(2) - PROJECT CHECKLIST

Listed below are, first, statutory criteria applicable generally to projects with FAA funds, and

tuen project criteria applicable to individual fund sources:

Development Assistance (with a sub-

category for criteria applicable only to Joans): and Security Supperting Assistance funds.

CROSS REFERENCES:

REVIEWED FOR THIS PROJECT?

A. GENERAL CRITERIA FOR PROJECT.

1.

s

App. Unnumbered; FAA Sec, 653(b)

(a) Describe how Committees on Aopropria-
tions of Senate and House have been or
will be notified concerning the project;
fb) is assistance within (Operational
Year Budget) country or internaticnal
graanization aliocation reported to
Congress (or not more than $1 million
over that figure plus 10%)?

FAA Sec. 51'(aj(1). Prior to obligation
in excess of 5100,000, will there be {a;
engineering, financial, and other pians
necessary %o carry out the assistance and
(5} a reasonably firm estimate of =he
cost o the ¥.S. of the assistance?

TAA Sec, £11(al(2). if further legis-
Tative action 15 required within recipient
country, what is basis for reasonatle
expectation that such action will Se
complated in *ime o cermit orderiy
accomplisnment of purogse of the assis-
tanca?

Sec. 81Y/b}: App. Sec. i0i. If ‘or
far or Adater-related iand resource
nstruction, nas projact met the sian-

+ne Fresident catad Seot. 5, 1973
‘replaces “Memorandum of May 15, 1962;
see fed. Register, Yol 38, Mo. 174, Fart
[11, Sept. 10, 1973)?

FAA Sec. 611(e). If project is capital
issistance (e.g., construction), and all
U.S. assistance for it will exceed

$1 miilion, has Mission Director certified
the country's capability effectively o
maintain and utilize the project?

IS COUNTRY CHECKLIST UP TO DATE?

IDENTIFY. HAS STANDARD ITEM CHECKLIST BEEN

(a) Formal notification will be
given to Congressional Committees.

(b) Yes, in country OYB.

Yes.

None needed.

Yes.




FAA Sec. 209, 619. 1Is project
susceptible of execution as
part of regional or multi-
lateral project? Is so, why
is project not so executed?
Information and conclusion
whether assistance will
encourage regional development
programs. If assistance is
for newly independent country
is it furnished through multi-
lateral organizations or plans
to the maximum extent appropriate?

FAA Sec. 601(a); (and Sec. 201(f)
for development loans). Information
and conclusions whether project

will encourage efforts of the
country to: (a) increase the

flow of international trade;

(b) foster private initiative

and competition; (c) encourage
development and use of coopera-
tives, credit unions, and savings
and loan associations; (d) discourage
monopolistic practices; (e) improve
technical efficiency of industry,
agriculture and commerce; and (f)
strengthen free labor unions.

FAA Sec. 601(b). Information and
conclusion on how project will
encourage U.S5. private trade and
investment abroad and encourage
private U.S. participation in
foreign assistance programs
(including use of private trade
channels and the services of U.S.
private enterprise).

FAA Sec. 612(b); Sec. 636(h).
Describe steps taken to assure
that, to the maximum extent
possible, the country is
contributing local currencies

to meet the cost of contractual
and other services, and foreign
currencies owned by the U.S.

are utilized to meet the cost

of contractual and other services.

Annex L

Project is co-financed by World Bank and
AID, with the World Bank undertaking the
major donor responsibilities for design
and monitoring.

Project is not directly applicable to
foreign trade. It will reinforce and
expand upon existing private initiative

and competition. Further development of
cooperative societies and credit institu-
tions will be fostered. Through surface
irrigation systems, agricuitural efficiency
will improve. The project is not directed
towards labor unions.

The project is not expected to directly
foster U.5. private trade and investment
abroad.

The country is contributing sufficient
amounts of local currencies for contractual
and other services. (See item 10 for

U.S. owned currencies.)




10.

FAA Sec. 612(d). Does the U.S.
own excess foreign currency and,
is so, what arrangements have
been made for its release?

B. FUNDING CRITERIA FOR PROJECT

1.

Development Assistance Project

Criteria

a. FAA Sec. 102(c): Sec. 111;
Sec, 281 a. Extent to wnich

activity will (a) effectively

involve the poor in development,

by extending access to economy at
local level, increasing labor-
intensive production, spreading
investment out from cities to small
towns and rural areas; and (b) help
develop cooperatives, especially

by technical assistance, to assist
rural and urban poor to help them-
selves toward better life, and
otherwise encourage democratic
private and local governmental
institutions?

Arnnex L

The U.S. owns Indian rupees that are
being used for various U.S. government
agencies' program and administrative
support and these currencies are expected
to be liquidated for current on-going
activities over the next 10 years.

A decision by the Development Coordina-
ting Committee (DCC) on December 21, 1977
determined that local costs of projects
in India will be iinanced by dollar
appropriation for FY 78 and FY 79, not

by U.S.-owned local currency.

Project irrigation construction activit-
ies are labor intensive and will

generate rural non~farm labor employment.
Project sites are located in rural areas
and will benefit large proportions of
small farmers. Small farmers will
participate in local water boards that
determine water allocation for irrigated
agriculture. The urban poor wilil benefit
from increased amounts of food m:zde
available from the expansion of irrigated
agriculture.
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b.
107

FAA Sec. 103, 103A, 104, 105, 106,
[s assistance being made available:

[Tnclude only applicable paragraph --
e.9.,a, b, etc. -- which corresponds to
source of funds used. If more than one
fund source is used for project, include
relevant paragraph for each fund source.]

(1)

(103] for agriculture, rural develop-
ment or nutrition; if so, extent to
which activity is specifically
designed to increase productivity

and income of rural poor; [103A]

if for agricultural research, is

full account taken of needs of small
farmers;

[104] for population planning or
health; if so, extent to which
activity extends low-cost, integrated
delivery systems to provide health
and family planning services,
especially *o rural areas and poor;

{105] for education, public admin-
istration, or human resources
development; if so, extent to which
activity strengthens nonformal
education, makes formal education
more relevant, especially for rural
families and urban poor, or
strengthens management capability

of institutions enabling the poor to
participate in development;

[106] for technical assistance,
snergy, research, reconstruction,
and selected development problems;
if so, extent activity is:

(a) technical cooperation and develop-
ment, especially with U.S. private

and voluntary, or regional and inter-
national development, organizations;

(b) to help alleviate energy problem;

(c) research into, and evaluation of,
economic development processes and
techniques;

{d) reconstruction after natural or
manmade disaster;

{e) for special development problem,
and to enable proper utilization of
earlier U.S. infrastructure, etc.,
assistance;

(f) for programs of urban development,
especially small labor-intensive
enterprises, marketing systems, and
fipnancial or other 1institutions tu
help urban poor participate in
economic and social development.

Annex L

Project is specifically designed to
increase agricultural production, and
incomes among the rural poor through the
provision of increased irrigated agricul-
ture.
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(5) (197) by grants for coordinated
private effort to develop and
disseminate intermediate techno-
logies aporopriate for developing
countries.

c. FAA Sec. 110(a); Sec. 208(e). The Government of India is contributing
Is the recipient country willing to approximately 467 of total project cost.

contribute funds to the project, and
in what manner has or will it provide
assurances that it will provide at
least 25% of the costs »f the program,
project, or activity with respect

to which the assistancz is to be
furnished (or has the l:itter cost-
sharing requirement been waived for

a ‘'relatively least-deveioped"
country)?

d. FAA Sec. 110(b). Will grant Not applicable.
capital assistance be disbursed foi

project over more than 3 years?

If so, has justification satis-

factory tc Congress been nade,

and efforts for other financing?

e. FAA Sec. 207; Sec. 113. Extent The project directly contributes to the
to which assistance reflects appro- country's self-help efforts to increase
priate emphasis on; (1) encouraging foodgrain production and meet its own
development of democratic, economic food needs. The project does not contri-
political, and social institutions; bute directly to areas under items (1),
(2) self-help in meeting the (3), (4) and (5), but insofar as incomes
country's food needs; (3) improv- will rise from increased production and
ing availability of trained worker- provide opportunities for a better

power in the country; (4) programs quality of 1life, there is likely to be
designed to meet the country's indirect effects on these areas. Women
health needs; (5) other important will be integrated into the national
areas of economic, political, and economy in that greater employment
social development, including opportunities will be provided to them.

industry; free labor unions,
cooperatives, and Voluntary Agencies;
transportation and communication;
planning and public administration;'
urban development, and modernization
of existing laws; or (6) integrating
women into the recipient country's
national economy.




world sources, including pri-
vate sources within U.S.

FAA Sec. 201(b)(2); 201(4).
Information and conclusion on

(1) capacity of the country to
repay the loan, including
reasonableness of repayment
prospects, and (2) reasonable-
ness and legality (under laws
of country and U.S.) of lending
and celending terms of the loan.

FAA Sec. 201(e). If loan is not
made pursuant to a multilateral
plan, and the amount of the loan
exceeds $100,000, has country
submitted to AID an application
for such funds together with
assurances to indicate that funds
will be used in an economically
and technically sound manner?

FAA Sec. 201(f). Does project
paper describe how project will
promote the country's economic
development taking into account
the country's human 2ad material
resources requirements and
relationship between ultimate
objectives of the project and
overall economic development?

Annex L

India's foreign exchange earnings
continues to grow. IDA's and AID!s
loam will create increased potential
for production the proceeds from which
will contribute to loan repayment.
Funds will be extended in compliance
with Indian and U.S. laws and under
AID's standard concessional rates.

The Government of India has presented to

World Bank and AID technical and economic
criteria (detailed in the project paper)

that will ensure uses in a technical and

sound manner.

Yes.




h.

FAA Sec. 281(b). Describe

and (8).

extent to which program recog-

nizes the particular needs, desires,

and capacities of the people of

the country; utilizes the country's
intellectuval resources to encourage
institutional development; and
supports civic education and
training in skills required for
effective participation in
governmental and political
processes essential to self-
government.

FAA Sec. 201(b)(2)-(4) and (8);
Sec. 201(e); Sec. 211(a)(1)-(3)
Does the activity give
reasonable promise of contribu-
ting to the development: of
economic resources, or to the
increase of productive capaci-
ties and self-sustaining economic
growth; or of educational or other
institutions directed toward
social progress? 1Is it related
to and consistent with other
development activities, and

will it contribute to realiz-
able long~range objectives?

And does project paper provide
information and conclusion on

an activity's economic and
technical soundness?

FAA Sec. 201(b)(6); Sec. 21i(a)

(5), (6).

Information and con-
clusion on possible effects of the
assistance on U.S. economy, with
special reference to areas of sub-
stantial labor surplus, and extent
to which U.S. commodities and
assistance are furnished in a
manner consistent with improving
or safeguarding the U.S. balance-
of-payments position.

Development Assistance Project

Criteria (Loans only)

a. FAA Sec. 201(b)(l). Infor
ation and conclusion on availabil-
ity of financing from other free-

Annex L

The project addresses the need for
increased food production and will

also minimize the risks of drought
periods through the development of
irrigation systems. Institutional
develcnment will be fostered insofar as
the host country's implementing agenc-
ies will acquire a strengthened capabil-
ity to design, execute, and maintain

an effective system of irrigation.

It is expected that cooperative
activities to effectively manage such
systems will develop thus encouraging
local, self-government efforts.

The project contributes directly to
increasing agricultural production by
developing surface water resources

for irrigation purposes. Irrigation
projects are designed according to
defined technical and economic criteria
and host government measures will be
taken to assure the financial viability
of projects. The project paper con-
cludes that the project is technically
and economically sound.

There will be no adverse effects on
the U.S. economy.

Sufficient funds will be made available

frcm AID and the World Bank/IDA for this
donor cofinanced project.
aware of interest in financing from
other free-world sources including

private sources in the U.S.

AID is not



Annex L

e, FAA Sec. 202(a). Total amount of Not applicable.
money unaer ioan wnich is going directly

t0 private enterprise, is going to

intermediate credit institutions or

other borrowers for use by private

enterorise, is being used to finance

imports from private sources, or is

otherwise being used to finance procure-

ments from private sources?

f. FAA Sec. 620(d). If assistance is Not applicable.

for any oroductive enterprise wnich will

compete in the U.S. with Y.S. enterprise,

is there an aareement by the recipient -~
country to prevent export to the U.S. of

more tihan 20% of the enterprise's annual

production during the life of the loan?

Project Criteria Solely for Security Not applicable.
Supoorting Assistance

FAA Sec. B831. How will this assistance
support promote 2conomic or political
stability?

Additicnal Criteria for Alliance for
Proareass Not applicable

[(Note: Alliance for Progress projects
should add the foilowing two items to a
project checklist.]

a. FAA Sec. 251/H)(1), -{(8). Does
assistance take into account principles
of the 2 - of 3o0gota and the Charter of
Punta dei £ste; and *o what extent will
the activity contribute to the economic
or political integraticn of Latin
America?

b. FAA Sec. 25i1{b)(8}; 281fh). Feor
loans, nas %Zhere been taken into account
the effort made by recipient nation to
renatriate capital invested in other
cour.tries by their own citizens? Is
loan consistent with the findings and
recommendations of the Inter-American
Comnittee for the Alliance for Progress
(now "CZPCIES," the Permanent Executive
Committee of the DAS) in its arnual
review of national development activities?

Not applicable.
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5C(3) - STANDARD ITEM CHECKLIST

Listed below are statutory items which normally will be covered routinely in those provisions of an
assistance agreement dealing with its implementation, or covered in the agreement by exclusion (as
where certain uses of funds are permitted, but cther uses not).

These items are arranged under the general headirgs of {A) Procurement, (B) Construction, and

(C) Other Restrictions.

A. Procurement

1. FAA Sec. 602. Are there arrangements to
permit U.S. small business to participate
aquitably in the furnishing of goods and
servicaes financed?

2. FAA Sec. 604(a). Will all commodity
“rocurement financed be from the U.S.
except as otherwise determined by the
President or under delegation from him?

3. FAA Sec. 604(d). If the cooperating
country discriminates against U.S.
marine insurance companies, will aaree-
ment require that marine insurance be
nlaced in the U.S. on commodities
financed?

1, FAA Sec. 804(e). If offsnore procure-
ment of agricultural commodity or
sroduct is to be financed, is there
srovision against such procurement when
“he domestic price of such commodity is
less than narity?

wm

FAA Sec. £08(a). Will U.S. Government
excess oersonal oroperty be utilized
wherever practicable in lieu of the
orocurement of new items?

§. MMA Sec. 20175). fa; Compliance with
recuirement -nat at least 30 per centum
of the gross %onnage of commodities
‘computed separateiy for dry oulk
carriers, dry cargo liners, and tankers)
financed shall be transported on privataly
owned U.S3.-flag commercial vessals to the
extent that such vessels are available
at fair and reascnabie rates.

7. FAA Sec. 821. If technical assistance
7s financed, will such assistance be fur-
nishad to the fullest extent practicable
as gocds and orofessional and other
services from private enterprise on a
contract basis? If the facilities of
other Faderal agencies will be utilized,

Not applicable.

Not applicable. AID financing will
not provide for commodity procurement.

Not applicable.

Not applicable.

Yes.

Not applicable

Yes.

Yes.
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b

are they particularly suitable, not
competitive with private enterorise,

ind made available without undue inter-
ference with domestic proarams?

3. Interrational Air Transport. Fair
Competitive Oractices Act, 19/4 Not applicable

[f air transportation of persans or
property is financed on grant basis, will
arovision be made that U.S.-flag carriers
will be utilized %o the extent such
service is available?

Construction
1. FAA Sec. 601{(d). If a capital (e.g., Construction contractors will be
construction) project, are engineering qualified, private Indian firms or

and professional services of U.S. firms
and their affiliates to be used to the
maximum extent consistent with the
national interest?

individuals.

~J
1

2. FAA Sec. 811{c). If contracts for

nstruction are to be financed, will Yes.
ey be let on a competitive basis to
naximum extent practicable?

v (D
> O

8

(e8]

<

TAA Sec. 620(k). If for construction

= i A Not applicable.
oroductive entarorise, will aggregate

alue of assistance to be furnished by
he U.S. not exceed $1C0 million?

ot < O

Other Restrictions

1. FAA Sec. 201(d). If development loan, Yes.
is interest rate at least 2% per annum
during grace period and at least 3% oer
annum thereafter?

2. FAA Sec. 301fa). If fund is established Yes.
solsily oy U.S. contributions and adminis-
tered by an intarnational organization,
doas Comptroller General have audit
riagnts?

3. FAA Sec. 520(h). Do arrangements Yes.
Jreclude premoting or assisting the
foraign ~id orojects or activities of
Communist-2loc countries, contrary to
the best interests of the U.5.?

4. FAA Se-. 836(i). Is financing not per-
mitted to be used, without waiver, for
purchase, long-term lease, or exchange
of motor vehicle manufactured outside
the U.S. or guaranty of such transaction?

Such is not permitted.
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4111 arrancements oreclude use of

financing:

a. FAA Sec,

1
'

14.

to nay for performance

9t sbaortions or to motivate Jr coerce
2ersons to Jractice acortions?

{

b. FAA Sec. 52003}, =
Jwners <or exorgor’
property?

¢. FAA Sec. 500.

oragrams?

L
T
ol
J>
(V)
@
(2]

“t (b

or

. Acp. fec.
nents’
1. +po. Se
sions of ~

{<ransfer t

for landing;.

- QgL O

501,

0

jote)

mpensate

T3vad nationalyzad

to finance dolice
training or other law enforcement
assistance, except for narcotics

ko)

e ——— .
*=ary gersonre!’?

Da

2a

v

activities?

gensions, etc.

¢ JoNL 3ssess-
¥y out arovi-

9
and 251n)?
a

\
7
roanization

9 ne usad ‘or
y sronacanda surcoses
«ithin J.S. not authorized by Cfongress?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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NOTE FOR DCC PRINCIPALS
SUBJECT: Minutes of December 21 DCC Meeting

I would like to provide you with a personal copy of the
minutes of the most recent meeting of the Development
Coordination Committee in order to apprise you of the
DCC's ongoing activities.

As Chairman of the DCC, I would be pleased to discuss
with you any issue or problem affecting the activities
of our various development assistance programs, and to
place on the agenda of an upcoming meeting any such
jssue you think it would be useful to discuss.

Enclosure:

Minutes
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ANNEX M

THE DEVELOPMENT COORILINATION COMMITTEE -

WASHINGTON, L C.

20523

December 22, 1977

Minutes of the Develapment Coord1nat1cn Committee Meeting
Wednesday, December 21,

Agenda
The DCC met to:

Governor
had been

1977

resolve an issue between AID and Treasury regarding AID
financing of local costs in excess currency countries,
which threatened to delay Presidential announcement of
the program during his upcoming trip.

reach agreement on the appointment of the IFAD Executive

Director.

reach agreement on a schedule and work plan for the NSC-
directed study of quantitative targets for development

assistance.

Gilligan, in his opening remarks, emphasized that the DCC
created by legislation and Executive Order to provide a

forum for the discussion of interagency development issues and to
serve as a mechanism for the resolution of differences on these
The DCC will therefore make decisions on major development

issues.

issues, referrin
(Under Secretary

1.

IFAD Executive Director (ED)

The majority of DCC meﬁbers agreed that:

those few which cannot be solved at the DCC
level to the PRC.

the IFAD ED should be personally responsive to and appointed
by the U.S. Governor of IFAD (Governor Gilligan),

the ED would provide more effective representation from
Washingion rather than Rome, and

the possibility of naming an Alternate ED should be further

-and favorably considered.
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Discussion

-= Governor Gilligan proposed to name the ED since he had been
named U.S. Governor by the President on the recommendation of
the Secretary of State.

-- State/10 supported appointment of a Minister-Counsellor of
Embassy Rome as ED, since the: position had been staffed to
provide coordinated U.S. representation before various inter-
national organizations in Rome.

-- State/EB argued strongly that the ED be responsive to and named
by the U.S. Governor and be staffed from Washington rather than
Rome, and suggested that an AID Assistant Administrator would be
appropriate while an Alternate could be assigned to FODAG (Rome).

-- QPIC supported I0's proposal, citing the need for "on the spot"
access.

-- USDA supported the Governor's appointment of the ED and requested
that a USDA representative be named Alternate.

-~ OMB supported the State/EB suggestion.

-~ NSC noted the President's decision and supported the prerogative
of Governor Gilligan to appoint the ED and urged pursuit of the
Alternate position.

-- Treasury supported Governor Gilligan's appointment of the ED and
Alternate and suqgested consideration of USDA's request to supply
the Alternate.

Decision: Governor Gilligan stated he wouid consider all comments in
reaching his decision, and that he would promptly inform DCC members.

2. AID Financing of Local Currency Costs in Excess Currency Countries

The issue was divided into two questions:

-- procedural: whether Section 612(b) review would be done
project by project, or count:, by country on an annual basis.

-- India: whether dollars appropriated for India should be used
to buy U.S.-owned excess currencies to meet the local currency
portions of the program.
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Discussion

On

the procedural question:

AID/PPC suggested that Section 612(b) considerations be part of
the annual program review to which Treasury is invited, and be
taken into account in the subsequent OMB process. The final
project review (DLSC) takes place only after. lengthy preparation,
including negotiations with recipients.

Treasury stated that it had excess currency responsibilities but
had been unable to make its views felt earlier than the DLSC
review. Its intent was not to block AID programs hut to get AID
to plan rationally fo~ excess currency use.

ATD/PPC stated it has a rational plan far use of excess currency
through the Mondale amendment for Pakistan and excess currency
appropriations for India. Treasury's views had been taken into
account, but had not prevailed.

OMB preferred project reviews, but suggested they be held at the
time of the annual budget submission.

Statz/E suggested the Congressional Presentation (CP) sp211 out
the local cost financing needs of projects.

AID agreed that the budget submission include examination of
projects requiring local cost financing and that such requirements
should be set forth fully in the CP.

NSC asked for a clear procedure for annual project by project
review.

Treasury agreed this could be acceptable.

Decision: AID will draft procedures for annual prOJ“Ct by project
review of country programs, 1nc1ud1ng plans for use of excess
currencies, for circulation to members. Action: AID/PPC

On the India question:

AID/PPC said the FY 1978 and FY 1979 programs were approved by
the President in full know]edqe of India's balance of payments
position.

OMB agreed, noting that, if India's aid was reduced in any way,
The President would have to be involved. OMB would not support
going back to the President and thinks it unlikely he would

revise his decision.
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-- AID/ASIA described the FY 1978 program, stating that neither
the Indian Government nor the IBRD, with whom it collaborates
on the local cost financing, would accept excess currency in
lieu of dollars.

-- State/NEA stated that India would reject excess currency if
offered for any part of the program, and that the program had
met no objections on the Hill.

-- NSC agreed that the Administration intended, and the Indian
Government expected, transfer of the appropriated $60 million.

-- Treasury stated it may wish to reserve an appeal on the India
question, noting that no case for purchasing U.S.-owned curren-
cies had merit if the India case did not.

Decision: In view of the President's early visit to India, the DCC
will inform Secretary Vance of its decision that local cost financing
procead, noting Treasury's reservation. Action: DCC

3. Quantitative Targets

Governor Gilligan noted the PRC directive for a DCC study of
quantitative foreign assistance targets, noting the deadline of
February 28, 1977, and emphasized that full cooperation was critical
given the short time-frame. A work plan was distributed, indicating
deadlines which must be met to ensure thorough analysis of the
technical issues and DCC review prior to submission to the PRC.

Discussion
-- Treasury pointed out areas of possible duplication.

-- NSC indicatea & need to consider recent international discussions
on the Third Development Decade.

-- State/EB suggested focus on policy rather than technical conclusions.
Action: Members will submit any additional comments on the outline and

assign representatives to the working group to promptly review drafts
circulated by the DCC by January 9.

‘é!“”"' st Jar . 4! 71
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SCHEDULE 2

Procedures for Appralsal and Progress
Monitoring of Medium Irrigation Projects (MIPs)

mhe Central Water Commission under the Ministry of Agriculture
and Irrigation of the Borrower shall maintain an Appraisal
Committee which shall be responsible for appraisal and
monitoring of the progress of individual MIPs. Except as

the Association shall otherwise agree, the procedures for
appraisal and monitoring shall be as follows:

1. Preparation

Gujarat shall be responsible for the orcoaratlon of
sach MIP. The Appraisal Committee shall monitor the
progress of the preparation of MIPs through field visits
and review of reports, plans, specifications, contract
documents, censtruction and procurement schedules.

Gujarat shall submit each MIP to the Appraisal.
Ccmmittee for appraisal. The Committee or 1ts re-
presentatlves shall (a) visit the MIP area, (b) review

sorts, clans, designs and specifications To ensure that
the MI? has been designed in accordance with (1) established

Fal

and marketing facilities availadle to Tfarmers in the

MIP area. The review of the design of the dam structure
with regard to safety would be made by CNC with special
empnasis on nydrolcgy, geology and struc tural engineering.

technical criteria, and (ii) sound =sngineering practices
¥ith special emthasis given £o the safsty of the dam struc-
ture and to the drainage plan, (c¢) revri=2w and, if
required, adjust cost estimates and screﬁules of
expenditures to proverly reflect the likely cost of tThe
Mi2, (d) review the crorping pattern to Vnaure that it is
realistic and suitable Tor the MI? area, (e) review
arrangements for resettlement cof families zifected by tThe
MIP? in accordance with Sujarat's policies, and () review
the adequacy of extension, credit, input supply, transo
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3. Approval

Any MIP that meets the established criteria, is
designed 1in accordance with sound engineering practices.
costs less than Rs. seventy million exé¢luding expected .
price increases, has a benefit cost ratio of not less than
1.0 as calculated in accordance with the establisned economic
criteria, and has a cropping pattern that is realistic and
sultable for the MIP area, may be approved by the Appraisal
Committee for financing from the proceeds of the Credit.
Any other MIP shall be submitted to the Associction for
approval.

4, Implementation

The Appraisal Commit*en or its representatives shalil
visit the site of each MIP under construction, and review
relevant records, plans, specifications and procurement
schedules in order to (a) ensure that the MIP is constructed
in accordance with the estabiished technical criteria anrd
sound engineering practices

~

(p) monitor the progress of the construction, and (c
assist Gujarat in solving any technical problems that
might arise.

5. Orveration and Maintenance.

The Aporaisal Committee shall review for each MIZ, Zor
a periocd not exceeding two years after completion of each
MIP, records maintained by Gujarat on (a) the area irrigated
in each irrigation season, (b) monthly iInflow and water
release data, (c) costs of and organization for operaticn 2ad
maintenance of the MIF, in crder to ensure that the YI? Is
crerated and maintained in accordance with scund econocmic
and engineering standards.

Gujarat shall make available %o the Appraisal Committee or
its representat'veo plans, svecifications, reports, contract
documents, construction and procurement schedules and other
records in resvect of MIPs to be financed under the Prcject,
as the Appraisal Committee might reasonably request.

The Appraisazl Ccmmittee shall prepare reforts on the
conclusions of its appraisal and menitoring, of such ©i
sccpe and detail, as have bteen agreed between the Zcrrow
and the Lssociation.
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Draft Project Description for Project Agreement

The purposes of the Gujarat Medium Irrigation Project
are (1) to increase food production in Gujarat and (2) to decrease
the impact of drougths. These purposes will be accomplished through
the expansion of irrigated areas in Gujurat by constructing medium-
scale irrigation projects. (MIPs).

Achievement of the purposes will contribute to attaining the
goals of (1) increased levels of and security of small farmer income,
(%) the expansion of rural employment opportunities, and (3) the
increased availability of food to the rural and urban pcor.

Gujarat's long-range program for bringing cultivable areas
under irrigation will be carried out over a span of several years.
A five-year (FY 78 to FY 83) portion of this program will
be co-financed by AID ($30 million) and IDA ($85 million) with a view
to accelerating the rate of expansion of irrigated areas in Gujarat.
Both AID's and IDA's contributions will finance the local costs of
constructing medium-scale irrigation systems. A minor portion of
IDA's contribution will finance the procurement of river-gauging
equipment from both local and foreign sources.

The Project, which aims to alleviate a prime constraint to
increased food production (the lack of a reliable water supply),
consists of the following elements: (1) the completion of on-going
and the execution of new MIPs in Gujarat, (2) the modernization of
existing MIPs to bring these to standards established for new MIPs,

(3) the establishment of automatic discharge measuring stations and the
acquisition of vehicles for their operation (with financial assistance
from IDA), and (4) the preparation of evaluation studies and monitor-
ing of the Project. The Project is expected to be completed by

June 30, 1983.

Individual MIPs will be designed and constructed according
to agreed-upon technical and economic criteria as follows:

1. Technical: (a) Canal systems for both new and modernized
MIPs will be lined and (b) public outlets will serve 8 hectare
(20 acres) blocks of command areas.

2. Economic. Individual MIPs eligible for financing will
have an economic rate of return of not less than 12% and a cost/benefit
ratio of not less than 1.0, unless otherwise agreed by IDA.

The Government of Gujarat (GOG) through its Irrigation Wing
of the Public Works Department (PWD) will be responsible for
individual MIP preparation, implementation, operation, and maintenance
with periodic review by the Appraisal Committee (AC) of the Government
of India's (GOI) Central Water Commission (CWC) under the liinistry
of Agriculture and Irrigation. The AC will also be respomsible for the
appraisal and monitoring of MIP progress and will approve MIPs
in accordance with the established technical and economic criteria
for those MIPs costing up to $8.1 million (RS. 70 million). IDA will

will retain its approval authority for MIYs costing above this limit
with information copies of its appraisal provided to AID.
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a linkage between the two donors' agreements
with respect to such covenants and conditions.
These covenants and conditions include:

(a) Gujarat shall r.ndertake: (i) that each
Medium Irrigation Project (MIP) to be
financed under the Project shall be
prepared, designed and constructed in
accordance with technical and economic
criteria agreed with IDA; and (ii) that
provision shall be made for funds sufficient
to complete the MIPs started under the
Project in accordance with said criteria.

(b) Gujarat shall prepare a layout for each
eight-hectare block served by an irrigation
outlet, showing the design of water courses,
field channels and land shaping, and shall
assist the farmers in construction of water
courses, field channels and drains and land
shaping.

(c) Gujarat shall maintain staffing of its
agricultural extension servicesg in each
MIP area in conformity with the statewide
standards to be agreed upon between IDA
and Gujarat.

(d) In order to meet the increased needs

or irrigated farming for the MIPs constructed
under the Project, Gujarat shall, if recessary,
strengthen the credit, input supply, storage
and marketing facilities available to farmers
in MIP areas.
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in United States Dollars interest from the date

of first disbursement 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 Loan and on any due and unpaid
interest accrued thereon.

b. Source of Origin of Goods and Services

Except for ocean shipping, goods and services
financed by A.I.D. under the Project shall have
their source and origin in the Cooperating Country
or in countries included in A.I.D. Geographic Code
941 except as A.I.D. may otherwise agree in writing.
Ocean shipping financed under the Loan shall be
procured in any eligible source country except the
Cooperating Country.

¢, Conrditions and Covenants

The Project Agreement shall contain conditions or
covenants to the effect that, except as A.I.D. may
otherwise agree in writing:

(1) Prior to the initial disbursement of A.I.D.
funds under the Project, the Cooperating
Country shall furnish in form and substance
satisfactory to A.I.D. evidence of the
effectiveness of the IDA Development Credit
and Project Agreements.

(2) IDA will assume the principal administration
and menitoring responsibility for this multi-
donor Project. In view of that fact, the IDA
agreement will contain appropriate self-help
covenants and conditions on the part of the
Cooperating Country and the State of Gujaract.
However, any violation of such covenants and
conditions constituting an event of default
under the IDA agreement, as determined by IDA,
will also constitute an event of default under
the A.I.D. Loan Agreement, thereby providing
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DRAFT PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
PART IT

INDIA Gujarat Medium Irrigation
AID Loan No.

Pursuant to Part I, Chapter 1, Section 103 of the Foreign
Assistance Act of 1961, as amended, I hereby authorize a
Loan to the Government of India (the "Cooperating Country")
of not to exceed thirty million United States dollars
($30,000,000), to help in financing certain foreign exchange
and local currency costs of goods and services required for
the project as described in the following paragraph.

The project, (hereinafter called the "Project™)
consists of assistance in a multi-donor financed irriga-
tion effort (AID and the International Development
Association (IDA)), which includes the construction of
new and the completion of on-going medium-scale irriga-
tion sub-projects, the modernization of existing irrigation
sub-projects (to bring these to the same technical standards
established for new and on-going sub-projects), the
establishment of automatic discharge measuring stations,
and the preparation of evaluation studies and monitoring
of the Project, in order to increase food production and
decrease the impact of drought in the Indian State of
Gujarat. The entire amount of A.I.D. financing herein
authorized for the Project will be obligated when the
Project Agreement is executed.

I hereby authorize the initiation of negotiation and
execution of the Project Agreement by the officer to whom
such authority has been delegated in accordance with A.I.D.
regulations and Delegations of Authority subject to the
following essential terms and covenants and major condi-
tions; together with such other terms and conditions as A.I.D.
may deem appropriate:

a. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to

A.I.D. in United States Dollars within forty (40)

years from the date of first disbursement of the

Loan including a grace period of not to exceed ten (10)
years. The Cooperating Country shall pay to A.I.D,





