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GUJERAT MEDIUM IRRIGATION PROJECT LOAN 

Part I. Project Summary and Recommendations 

A. Recommendations 

A loan is requested to finance the local costs of the 

Gujarat Medium Irrigation Project as described below. 

1. Borrower: The Government 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: Repayme~t of principal and payment of in-

terest within 40 years, including a 10-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 millionjLC $100 million 

equivalent. Total = $215 million. 

B. Summary Description 

1. Project Duration & Rationale. 

The Gujarat Medium Irrigation Project (MIP) 
r- • 

is alfive 
l--

yea~ (FY78-FY83) irrigation sector support project 

that will attempt to remove a prime constraint to in-

creased food production in Gujarat--t~e availability 
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of a reliable source of water supply. The Gujarat 

climate is ~haracterized 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 irri~ated 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 of famine. 

The Government of Gujarat (GOG) official statistics 

show ~hat only 15% of cultivated i~~d in Gujarat is 

irr:;at:e: ~roundwater resources have been developed 
----~·---------------~· ,< '> 

- ~r;", pctF>nt1' ?--1 , to a~~9s .. ~-. ~ - - hiqher than any o~her 

Indian State. However, ~roundwater development alone 

cannot meet food production needs estimated to be at 

5.5 million tor.s a year. Production in a normal year 

is estimated at 4.5 million tons. To make up for this 

short--fall, the GOG has planned a long-term surface 

irrigation program to develop the potential of avail-

able water res0urces. 

2. Project Strategy. 

The pace of surface water development for all of India 

remained relatively constant during the last decade or 

1 ! 

about .5 million hectares a year.~' Indian states 

li 1 hectare approximately equals 2.5 acres. 
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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 reliab~ 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. 

3. Project Components. 

The project consists of (a) the constructioL )f new and 

the execution of on-going MJPs; (b) the modernization 

or rehabilitation of existing MIPs-to-bring these to 

standards established for new MIPs; (c) 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 moJernization will improve existing 

irrigation systems covering 69,000 hectares, 

Iadividual 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 MlPs 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 Sa~rashtra, 

western Gujarat, where rainfall is the lowest and 

. . d 1 . 1 . l/ 
irrigation eve opment potentia is not as great.-

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 

be established state-wide and will improve the hyjro-

~ 1 in~ Pu~u~Q ~~d~um ;~~1~ation lo.gical data base .:.or P ann -.: 6 .., - ,... ···- - · -- - -· 

projects. This will be partially financed by IDA. 

The monitorir.g and evaluation studies will track 

project performance anu study present on-farm watsr 

management practices _and their improvement. 

Base-line agro-eccnomic surveys will also be conducted 

for each MIP to provide a r~tiona} basis :or project 

planning as well as feedback on pro~ect progress. 

An important feature of ":his project is thA agreed-

upon techr.ical and economic criteria that each proposed 

MIP mus~ meet prior to approval. The major ~hrust of 

the criteria is to provide a more rigorous basis for, 

and comprehensive approach to MIP design and construe-

ti on than has been the case dl 1 now, with the main ob-

jective of maximizing water potential in a technically 

and econom~cally feasible manner for delivery to farmers 

on an equitable and sustained basis. 

Project Financin9.· 

Total p~oject cost is estimated at US 215 million of 

which AID will contribute $30 million (14% of total 

project costs), IDA $85 million (40%), and the GOI 

$100 million (46%). Both AID and IDA will reimburse 

the GO~ in amounts proportional ~o their respective 

contributions, for the local. cost for construction. IDA 
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will finance the Fx costs of some of the riv~r gaug­

ing equipment to be imported. It is anticipated that 

AID will finance, with the GOI/GOG, a part of the 

studies dealir;'.J with on-farm water management. Funds 

for this purpose have not been allocated, as details 

for study design have yet tc be worked out with the 

GOG. The GOI's contribution of $100 million will fi-

nance a portion of construction costs, salaries, 

river guaging equipment and various project-related 

studies. Its contribution more than satisfies FAA 

secticn llO(a) requirements. 

5. Project Purposes. 

(1) To increase food prc:ducticn 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) expansion of rural employment opportunities, and 

(3) increased avGilability of food to the rural and 

urban poor. 

6. End of Project Status. 

At the end of five years, the following conditions 

should have been achieved, indicating that the project 

ourposes have been acccmplished: 

a. Food ?reduction Increased. In a normal year, food 

production in Gujarat averages 4.5 million tons compared 

tc estimated requirements of 5.5 million tons. Food 



- 7 -

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 

of 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, ~nder irrigated conditions, far-

mers will take economic risks and will use imprcved 

agricultural methods. With the provision of a depend­

able water supply which also provides a hedge against 

a late monsoon, production can be both 

as well as increased. 

7. Project Beneficiaries. 

stabilized 

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 
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pr-:=mium and holdings more fragmented) than in the 

western or Saurashtra r·egion where historically low 

rainfall patterns have prevented the support of larger 

populations. Intensified crop production will increase 

the demand for rural laborers and also increase their 

incomes. Dam and irrigation works construction will 

generate labor demands thus expanding opportunities 

fer off-farm employment throughout the project life and 

into the future. 

8. Project Organization and Implementation. 

The direct responsibility for planning, impleme~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 GOG 

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

menL and h2s a capable staff of 1,000 engineers. Under 

a similar project in Orissa (~lso financed by IDA), the 

CWC has established an Ap~raisal Committee (AC) which 

is staffed with competent agriculturalists, economists, 

and engineers for its appraisal and monitori~g functions 



- 9 -

of irrigation projects. For proposed MIPs costir.g 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. 

C. Project Development & Sum~ary Findings. 

The project draws substantially on the World Bank 

feasibility studies and analyses begun in Summer, 1977. 

Afcer a resumption of U.S. aid to Indla, discussions 

wer·e 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, 

Messr~ T. Dobbs and D. Peterso~ of AID;W conducted 

further studies in January/February 1978 on fe0sibility 

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 economically sound. The CWC's Appraisal Committee 

has ~ained valuable experience with other such projects 

and has the technical and mar.agerial 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 proposed 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. 

D. Project Issues: 

1. Will Individual projects be self-sustaining? 

Discussion: Irrigaticn projects in Gujarat, not unlike 

those in the U.S., have been characterized by a low rate 

of financial return. Gross revenues from water charges 

have not teen 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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have access to greater and mere reliable amourts than 

those at the tail-end. This differenticl 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 

traditional ~o 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 production 

and correspcnding increases of land values will justify 

higher water charges., Increased production from :.ups 

will al30 provide incre2sed revenues to the public 

treasury through the agricultural sales tax. In this 

regard, the GOG's efforts have been good with revenues 

increasing at about 10% per year. 

2. Will the orcject benefit small farmers both in terms 

cf absolute numbers and in terms of relative impac~ on 
s 

social and economic status vis-a-vis larger farmers? 

Discussion: This issue to some extent has been dis-

cussed under tr..e "Beneficiary" section. on page 7. 

In terms of absolute numbers of small farmers to 

be benefitted, it is net possible to say 

exactly how many will benefit, in light of 

the procedures established for pro~ect 
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selection. As also discussed earlier, Gujarat's MIPs 

will generally benefit a larger pr~portion 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 

thr~~-Pou~tb~ of the MIPs will be constructed in the east, 

thus a greater proportion of small farmers there will 

benefit. 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 

far~s r.'.ore viable and thus avoid the type of mortgaged 

indettedness which can lead to loss of lands by small 

holders to large farmer- cum- moneylenders. 

;:!, • AID Is ::N70LVEMENT 

· ~he project was originally conceived for a 

tote..: cost of $17;J million, an amount shared equal:::..y 

by .~e GOI and IJA. As a result of AID's contribu-

tion ($30 million) in collaboration with IDA, the 

GOI has increased its original contribu~ion by 

"'15 . ~ ~ . ,,.,h. . d. .... . 1 $ 4 5 . 1 l' h 11 ~ m1~i1on. ~.~s aa i~iona~ mi~ ion as ma~e 

possible a larger overall project impact (by 

approximately 25%) than was originally envisioned. 

?'..lrsuant to the Development 8oordir.ating Committee's 

decision sn December 21, 1977 (see Annex~), AID'3 

~ontribu-t:i::m, like mu~h of IDA's,will ~~nance the 

local costs i~c~rred under ~he project. 
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P.L\irn' II . DErAILED PROJECT DESCRIPI'ION 

A. Overview of Gu.iarat 

Gujarat State covers an area of about 19.6 million hectares and has 
a population of 30.7 million (1977) that is 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. 

Approxirnately 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 
population 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
j_ngs were fully owned. With rega_r'rl:,_ 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 . 

. !\griculture has a do:m:inant 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. Agricultu:-'al 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 soils 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 groundnuts. 
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Agricultural Extension is the responsibility of the Department of 
Agriculture. However, the Village Level Worker (VLW), the prine contact 

with farmers is employed by the Department of Comnunity Development and 

has more than just agricultural duties. Because of this dual comrrand 
structure and the lack of an agricultural focus on the part of the VLW, 
the extension service has largely been rendered ineffective. The GCG 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 financjng similar projects in other Indian 

States. For such assistance, a covenant will be included in the loan 
agreement. 

B. Project Rationale 

ApproxirPately 15% of Gujarat's cultivable lands are irrigated, less 

than two-thirds of the national average. However, much of the ground­
water resources (7~% of potential) have been developed, and further de~ 
velopment is limited in scope. For these reasons, the GCG 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 largedamsites are costly to construct. 

Technical analyses show that the developK~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, farrrers 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 periods of time thereby providing 

higher incomes aYJ.d 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 LYJ. 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 darns for actual water 
ivailatle; (2) low estimates of water losses in the canal system result­

ing in less-than-planned-for irrigated areas; (3) water conveyance systems 
built to a liillit of large 40 hectare public outlets conducive to excessive 
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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 (4) fa.rrrers poorly trained in irrigated crop management 
leading to wasteful water use. 

An essential feature of the proposed project 1 s design will be to 
corTect 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 GOO and is included as 
a covenant under this loan. The criteria are intended to assure that 
each new MIP has a dam capacity corTelated to actual water flows and 
canals tb.at are lined to the 8 hectare level. 

C. The I.Dg::tcal Framework (for I.Dgframe 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
rrent 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 food. 

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 (estiIP.ated 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 consumption and prices and for employment will also be 
available. 

a. Assumptions Governing Goal Attainment: 

(i) The GCXJ/GOI continue to maintain agricultural price policies 
that are favorable to small farmers. There is support for 
this assumption in that the host government 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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<ii) Qlanged production practices a.re labor demanding rather 
than labor disolacing. In the short run, intensified crop 
prcduction 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. However, in the long run, labor gains 
may be partially mitigated by some farmer investments in 
mecharJ.zed agriculV..l.I'e to avoid labor management problems 
or by shi~s to fruit crops which demand relatively less 
labor. 

(iii) Construction activities of )IIPs do net shi~ significantly 
to capital inter.sive methods. In India 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 conti.~ue to 
utilize labor :intensive inputs. However, a possible conse­
quence of an accelerate<i program over the next five years will 
be some contractor shif't to capital intensive rrEthods in order 
to complete MIPs on schedule. Maj or shifts are not expected 
si.~ce labor costs relative to capital are still very favorable. 

(iv) ?resent land ceilif'..gs- are maintained. There is support 
for this assumption in that the GCG has legislated lirr~ts cf 
1211d ovmership per family. .8,s mentioned earlier, ceilings 
range from 4.1 to 10.9 hectares for irrigated lfu~ds depend­
ing on soil conditions and also family size . 'Ihere is r:o ir.­

dication that these ceil:!.ngs will be lifted causing L~ the 
process a squeezing out of small holders through land specu­
lation. Present ownership patterns r.ave largely been sta­
balized through 30 years of land reform in Gujarat and tr.is 
project is not lixely to affect significantly these patterns. 

( v) New orocessi..'1£: facilities to ha.'1dle L~creased product:.or. 
c.re located in rural areas. There is support .'.:,or :his 
assun~tion as evidenced by strong GOJ efforts to lccate agro­
industrie s (sugar cane pr~cessir.g as a pr:ir:'e example) ir. pre­
dorniY'.antly :.'"'Ural a..""'eas. 

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

2. Project Purposes: ( 1) To increase feed producticn 
in Gujarat ar.d (2) decrease t~e risk cf drought. 
Largely due to favorable Neather, agricultural pro­
duction in Gujarat peaked in 1970/1571 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 irrigation alone will not only rreas­

urably increase agricultural production but will 

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

irrigation in the kharif season. Yearly reservoir 

supply will still depend on rain fall. 

a. End of Project Status (EOFs). At the end of the 

five year period. it is expected that food and 

oil seed production in areas impacted by the prc­

jecc will increase ty abo~t 175,000 tons or 

roughly 400 percent over current levels of 

·croduction Gujarat crop statistics and farm 

surveys done as a part of the evaluation process 

will be used to verify EOPs. 

b. 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 

varying interest rates ranging from 11% tn 13%. 

(ii) Technological inputs remain acces~ible and at 

reasonable rates. Gujarat has a well developed 

system for distribution and sales of seeds, fer­

filizers, ar.d pesticides. Generally, inputs are 

easily available and at reasonable prices. 

(ii~ J Aaricultural extensicn system strengthened 

.--~hrouah a separate World Bank loan. The World Ba~k 

complete~ its final appraisal of this loan in March 

1978 and expects GOG agreement to be concluded 

shot·tly after the signir.g 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 

extension service should significantly improve. 

(i'Tf Aariculture and Irrigation Departments coordi­

nate activities well. Extension per·sonnel 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 managed to minimize the kharif 
planting risks. Under the project, controls will be 

applied co 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 1ssumption, as most cf Gujarat's 
markets are regulated under the control of marketing com­
mit tees. Licensed traders operating within these markets 
pay the same farm-gate prices of the regulated market. 
Prices are favorable to fa1mers. 

(vii) 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 
acreage for food production. Fertilizer prices have 
stabilized since 1975/1976 and remain favorable for far­
~er use. Cotton, 9rown state-wide as an irrigated and 
rainfed crop in favorable soil conditions, accounts for 
about one-sixth of the crcpped area. Though there will 
be some project impact on increased production, the price 
of cotton relative to food grains will not cause major 
shifts away from food production. 

3. Outputs: 

(l)Increasec acreage under irrigation in thE State of Gujarat. 

The irrigatio~ prcgraffi for MIPs consists of the constru­
ction of new MIPs and the modernization or rehatilitation 
of existing MIPs. New MIPs will be composed of (i) an 
earthfill storage daiTlwith a gated spillway; (ii) a fully 
lined canal network which would deliver water t~rough 
outlets serving 8 hEctare blocks; and (iii) a drainage 
network connected to major natural drains. Th~ cost per 

hectare is estimated at Rs. 15,000 or $1,740.!/ Modern­
ization of MIPs would be composed of (i) canal extension 

!/ U$1=Rs. 8.60 representing the projected exchange 
rate over the disbursement period. 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 MlPs 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) ~~~~~E~_£l_Auto!!!.2_ti.£_di~ha£&in.s._~~2~E!~~-2!~!!£~~· 
Establishment of this network will improve the hydrologi­

cal data base for planning future medium irrigation 

projects. GOI and World Bank finan.~ed scream gauging 

and river flow equipment will be ~~ocure<l for this pur­

pose. Additionally, World Bank financed 3hort-term 

outside consultant service will assist the GOG irrigation 

technicians. 

(3) l~!~E~edia~_Q.!:!..!:.£~!2· 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, etc.). 

The PWD's (Irrigation Wing) records, reviews of base­

line agro~economic surveys and agricultural plans for 

each MIP, and statistiLS for irrigated acreage by 

distric will be available for verifying achievement 

of outputs. 
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a. Linkage of Outouts to Purpose: 

Ass~mptions governing output achievement are: 

(i) GOG engi~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 
developmer:t. 

(iii) Private contracting capability is adequate. 
Private contracting capability exists in 
Gujarat. 

4. Inputs: 

(See also Fir.ancial Analysis, Part III C). The joint 
GOI/GOG, Worl~ 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 network 
(excluding A.I.D. ); and the monitoring and evaluation 
studies. On a proportional basis of contributions tc 
total project costs - GOI/GOG (46%), World Bank/IDA 
(40%), and A.I.D. (14%) - a summary brcakdo~n of 
allocation is: 

($000) 

AID GO I/GOG IDA TOT~~ 

1. Construction of new 24,000 81,000 67.,COO 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 anc 500 500 
Evaluaticn Studies 

5. Unallocated 1,500 1,500 

Total 30,000 100,000 85,000 215,000 

The above figures include contingency and inflaticn 
estimated at 25%. 
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Flex1bility bet~een line items will be allowed 
including the allocation of funds for monitoring and 
evaluation, if necessary. 

Linka~f Inputs to Outputs. Funds provided by 
this joint effort should be sufficient to achieve the 
stated outputs. 
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1. AGRICULTURAL SECTOR 

Due t0 Gujarat's low rall1fall and limited L.""Tigation facilities, 
crop yields 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 discussed below: 

- Climate; 

- Topography and soils; 

- Present land use and the possibility of expandir.g 
the cropping area; and 

- Agricultural supporting services. 

a. Climate 

Gujarat has a tropical monsoon clirnate with 
temperatures that are suitable for year-round 
cropping. Daily minimum and rraximu:m temperatures 
range from 55° F - 80°F in January to 8o°F -
106~ in :vlay. Annual rainfall ranges from less 
than 12 11 in the Northwest to over 80" in a small 
area in the Southeast, with most parts of the State 
recei v'_,ng 20-32" (Map Annex D). 

The low and uncertain rall1fall, combined with lir.j_ ted 
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 no:rm9.l 
level. Especially hard hit were rice and groundnut 
gY'owers who, on the average, lost two-thirds and 
three-quarters of their crop, respectively. In 
large parts of the State, 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 Soils 

The State divides naturally into three geographical 
units: the Gujarat mainland, the Saurashtr•a peninsula, 
and Kutch. Ma.inland Gujarat com.prises extensive alluvial 
plains flanked by hilly terrain in the east . The main­

land is traversed by the State's four ~.ajor rivers ('i1api, 
Narmada, Mahl. and Sabarrna.h) 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 souchern and central parts of the ma.inland. 
Soils of the northern mainland range from sandy alluvium 
in the hilly areas along ·the. Raj as.than border to sandy 
loam at lower elevations. 

The central part of the Saurashtra peninsula is 
elevated, and the land slopes Ver"J gently towards the 
coast and the plains of the Gujarat ma.inland. 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 
basins. Along the Gulf of Cambay and the Arabian Sea, 
coastal alluvium predonrinates while the soils along the 
Gulf 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 exploi:cation of groundwater along the coast has 
resulted in an increasing problem of salt water intrusion 
in this area. 

The Kutch land ma.ss is crescent shaped, sloping 
towards the Great Rann (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 satisfactor"J internal drainage. 
Large areas are affected by salinity and Great and the 



Little Rann of Kutch are, without reclamation, unsuit­
able for agricultural production. 

c. Land Use 

About 9. 8 M ha ( 52% of the reporting area 1/ in the 
State) is under cultivation. 'Ille forest area-is only 
1.6 M ha (8%) and cannot be reduced further without 
disturbing the ecological balance. About 3,8 M ha (20%) 
are either barren, uncultivable or put to non-agr>icultural 
uses. Officially, cultivable waste land accounts for 
2. 2 '.'II ha ( 12%) , but most of this land is located in Kutch 
and has--without irrigation--extrernely low production 
potential. 2/ 'Ille remaining 1. 4 M ha ( 8%) are either 
fallow or used as permanent pastures and gr>azing land. 
'Illus, in practice, there is little scope for increasing 
the net cultivated area except through reclamation of 
desert, saline and ravine areas. 

'Ille cropping intensity (107%) is one of the lowest in 
India; however, this ffgure gives a somewhat misleading 
picture of the intensity of land use, since almost one 
fifth of the area is cultivated vdth 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 
pri.Irarily dependent on continued yield increases in 
rainfed areas, expansion of irrigation, and shifts i..D the 
cropping pattern to higher value crops. 

d;. 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 

1/ Land use is reported for an area of 18.8 M ha while the official 
estimate of the State's area is 19.6 M ha. Water bodies account 
for a part of the difference between the two estimates, but the 
difference is mainly due to incomplete coverage of the land use 
surveys. 

2/ Before 1970, about 1.4 M ha of cultivable waste land in Kutch was 
classified as ur.cultivable. 
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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 rrdllet (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 foodgrain, accounting 
for 30-35% of total production. It is grown as a rainfed 
kharif crop throughout the State, even though it is of 
lesser importance in the southern part. Since Independence, 
yields 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 a~d 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 yields are extremely poor (0.4 tons 
ha). 

Wheat is the most popular rabi crop. High yielding 
varieties were introduced L~ 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. 

l/ Assuming: (i) a per capita requirement of 16 oz. (0.454 kg) 
· per day; and (ii) seed requirements and storage and transport 

losses amounting to 10% of production. 
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Irrigated paddy (accolU1ting for one-third of the 
area) is usually transplanted and gives an average yield 
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 lU1der irrigation. Wheat 
and coarse grains are the staple food of the Guj arates. 
Since paddy requires much more water than upland crops, 
paddy cultivation is concentrated in the southern part of 
the State, where soils and climate ar·e favorable. 

Maize is grown in the eastern hill areas where it forms 
an important component of the tribal diet . LL-ce 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 ffi'.3.ize than for any other foodgrains in the State. 

Groundnuts are primarily grown in Saurashtra under 
rair1fed 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 

icultural Research. Since 1973, Gujarat Agricultural 
University GAU has been responsible for agricultural 
research. Its four campuses--Anand, Dabtiwasa, Junagdh and 
Navsari-- a.re located in different agro-climate zones. The 
University has seven main research stations, specializing 
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 Jamnagar 
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, relat]sely little attention has 
been given to irrigation practices and land development 
for irrigation. i\.esults are mixed, as farrrers 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 
their research function. 

Agricultural Extension Services. Technically, 
agricultural extension is the responsibility of the 
Department of Agriculture (DA); however, the prirrE.ry 
contact with the farrners--the multipurpose Village Level 
Worker (VLW)--belongs to the Department of Community 
Development. He works under the administrative control 
of the Taluka Development Officer and under the general 
guidance of the Taluka Panchayat (an elected body) . On 
technical ma.tters, there is a direct line of communication 
over the ft.gricultural Extension Officer (at Taluka Level) 
and the District Agricultural Officer to DA. This dual 
line of command, in combination with the VLW's rnulti-:­
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 fi...~anced 

projects. A proposal for such a reorganization has 
recently been submitted to IDA and the scheme is scheduled 
for final appraisal in March 1978, as part of a rnulti­
state project. The basic elements of the proposal are to: 

(i) Transfer the VLWs to DA; 

(ii) Strengthen applied agricultural research and 
establish a better link between research and 
extension; and 

(iii) Increase staff mobility at all levels. 
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Under the scheme, the VLW would work only on extension, 
covering 500 to 800 families, through a system of visitlng 
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 guidance of the 
DA, and by the State Cooperative Marketing Federation. 
They are distributed primarily through the cooperative 
ma.rketing societies. Gujarat is more than self-sufficient 
in the production of nitrogenous and phosphatic fertilizers. 

GSFC *, a joint venture between the GOO and the private 
sector is India's second largest manufacturer . Fertilizers 
and pesticides are distributed through both cooperative 
ma.rketing 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 
farrrers. 

Fa.rm Mechanization. Ther~ a.re now an estimated 12,000 
tractors in Gujarat 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 
uncommon. The Agro-Industries Corporation has recently 
established a net-work of "Agro-Service Centers 11 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 Processi..."ls. 

Gujarat has a well developed system for agricultural 
ma.rketir1g 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 regLI.lated 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. 
Licensed traders are allowed to operate inside the service 
areas of the regualted markets. Normally, these traders 
pay the same price--at f arrn gate--as the f a.rmers 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 
both foodgrains and cash crops. 

Agricultural Credit. The organization for institu­
tional credit to farmers follows the norma.l pattern 
in India. The cooperative banks, which provide short 
(up to qne 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 S~ate 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 Gujarat; about 80% 
of the farmers are rrembers. The State Cooperative Land 
Development Banks (SI.DB) with about one million members, 
has 182 branches. It provides long-term (up to 15 years) 
loans at an intere8t rate of about 11%. Commercial Banks, 
which provide all three types of credit, have, since 1969, 
~apidly 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 nuch 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 largely at the expense of the area 
under foodgrains (especially millets). Combined with 
the expansiou of the cultivated area and the shift towards 
high value cash crops was a general yield 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 food.grains· were 
introduced on a large scale. Due to the competition 
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between groundnuts and khat>if food.grains, the increased 
yield potential of especially pearl millet meant that 
the area under this crop expanded, largely at the expense 
of groundnuts. However, m::>st spectacular was the 
doubling of wheat production between 1965/66 and 1975/76. 
About two-thirds of this increase was due to yield 
increases and one-third due to expansion of the area 
under wheat. However, much of the transforma.tion 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, :rrany 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 ver:/ slowly compared to the rapid expansion in the 
1970s. There are a number of explanations for this mixed 
performance: (i) 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; (iii) fertilizer prices 
were drastically raised in 1975/76; and (iv) rapid changes 
in output prices -- food.grain prices boomed during 1973 
and 197i• 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 
pri~es 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 
11 green revolution11 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 improve­
ments to existing projects; 
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(iii) Scientific assessrrent 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 yieldi.~g varieties; 

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

(vi) D=velopment of improved dry farming techniques, 
with special emphasis given to methods 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 ~o precipitation during the remainder of the year. DJ.ring 

the monsoon period the rainfall very sporadic, and is often 
extremely intense. 

Irrigation pPovides 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 (MPJ>ch­

May) and (4) store water for wetting the soil for tilla@=! and 
planting prior to the: monsoon. 

a. F.ydrology and River Gauging Network 

The State has a reasonably good network of rainfall 
stations with records often extending back many years, 
but stations for measuring run-off are few and have been 
operated sporadically. Under the project ' s tenns, 
Gujarat will establish a stream gauging network. Velocity 
and flow cross-sectional area rrust be measured at rtm-off 
stations. Velocity can be estimated by t:i.ming a float, 
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but this is not very accurate. C'urrent rreters, which 
directly nEasure the velocity, are better. India 
prcduces good current meters, but they a.re not satisfactory 

for the high velocities encountered in Gujarat. $300,000 
has been set aside by the World Bank to provide for im­

ported equiprent 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 thi.."l"'Ci years should have 2 and 3 year gauging records, 

respectively. Stream gauging is not a new technology for 
Indian hydrologists and hydraulic engineers, but it 
is difficult and fairly expensive especially during 
mJnsoon conditions. 

P..yd.rological procedures were reviewed by AID 1 s PP team 
in considerable detail for two projects, Machhund.ri in 

Gujarat and Sunei in Orissa, and were discussed frcm t:irr.e 
to ti.Ire with counterparts and in particular, with senior 
professionals in the Guj a.rat Central Cesign Office. Wfl.ile 
!'llrlcff data are scarce, procedures utilizing rainfall 
ir.J'ormation and rainfall runoff correlations adequately 
m=et professional standards. 

By appropriate weightir..g rrethods, rain.fall da'ca from 

nearby existing stations are used to synthesize a rai~..f'all 

record at the dam site. From this, total runoff pre­
dictions are made for each yea.r. These IT'.ay be made 
using runof'f ccef':'icients and checked using any available 
correlations betv.1een rneasured !"'Unoff and rainfall. L"'l tte 

case of -She :"!achhundri pro~ ect , runoff r..as been measured 
si...."1ce 1960 at :reran :Jam in an adjacent watersted. :::Y.J.s 
provided co!'Y'oborative i."1for.naticn reg"c..."1"'Clir.g rainf~l~ 

cnd ~J.noff relationships. Under the projec~_., s~rearn 

flows should be reconstituted for at least t~enty years. 

Prediction of rr.aximum peak flows which must be ha.."1dled 
by spillways to prevent overtoppiri.g of dams by flood may 
be even less certain; 9rocedu.i.v.es used are sound, but 
based on ver"-J limited data. As an example, the TI"a.xinn..1In 

flood at Machhu."1dri 't1as esti.TJ"ated at 93, 000 cu.secs !':'cm 
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a watershed of 84 square miles. Such large floods 
require lll1Usually large expensive spillways. 

Sediment transported mto the reservoir is calculated 
using estimates of sediment load. Examination of the 
Machhlmdri design documents refer to measurements of 
silt ill the watershed discharge taken between 1972-1975. 

These were translated into a coefficient expressing 
silt "y',eld" per square mile of watershed area. Thi3 
is a typical procedure in the designs inspected: Extra 
reservoir space (silt pocket) is provided for storing 105 
years accwnulation of sediment. Some oral discussions of 
the PP team with counterparts indicated that silt 
depositi.ons may be estimated too low, but the PP team 
did not see definitive data. World .Bank giLjelines 
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 Perfomi.ance of Maj or and Medium Irrigation 
Projects 

Since Independence, the average cost for major and mediwn 
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 3ignificantly 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 econo_nic returns from 
past irrigation investments in Guj a.rat likely have been 
both lower than the "national average" and lower tr...an the 
opportunity cost of capital. On the other hand, the 
unquantifiable economic and social benefits of i..r>rigation 
in this drought prone state are considerable. 

outstanding among the reasons for lU1derutilization of 
existing major and medium projects are: 

(1) The hydrological data base is typically poor which 
results in over-or-under-design of the darn and the 
irrigation network in relation to the water de facto 
available. 
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(2) Many of the projec~s 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. 

(3) 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 conmanded 
ty the distribution system. 

(4) 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 f1nanc:L'1g 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. 

(5) The Command .Area Development (CAD) approach based 
on providing water in 40 ha outlets has had mixed 
su~cess, as it has been difficult for diverse 
farmer groups to orgruuze themselves to build 
their own canals to the farm level. 

(6) Inadequate water allocation procedures. For the 
hig.'1est yields, the farrrers should plant m:Jst 
irrigated kharif crops in June, but the approval 
of their water applications comes only after the 
reservoir has startoo to fill up in mid-July. 
This usually results in too late a planting date, 
es~ecially the application is rejected and the 
crop has to be grown under rainfed conditions. 
Being 11risk minimizers 11

, the farmers plant with 
the first ITK)nsoon rains in the J.atter 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 no:r'm'3.l years, the potential for kharif 
irrigation rerrE.llls largely unutilized. 

(7) The farrrers are poorly trai.'1ed 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 require1n:;nts, specific criteria for planning, 
design and construction, and a miililTIUirl 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 would be 
designed, constructed and completed in accordance- with 
these reauirellEnts and criteria which are detailed in the 
ImplementatiJn Report (Annex E) and sumnarized below: 

- Basic Data Requirements: (i) a land classification map 
based on a soil survey; (ii) an agro-economic survey to -
provide a basis for future agricultural, social and 
economic development planning; (iii) rainfall records 
in or near the project area for a minimum of 20 years; 
(iv) a 20 year estimate of monthly runoff based, to the 
extent possible, on streamflow measurements with 
current meters correlated with observed ra.ir.fall data; 
a"ld (v) sediment samples at or near each dam sitE for 
determination of expected sediinent levels in the reservoir. 

- Design. Criteria: (i) the canal system 1.'<'ould be fully 
lined; (ii) regulated outlets with a capa(!ity of about l_ 
cusecs would se~re irrigable areas no larger tr.:.an 8 ha 
on the average; (:.ii) canals would be designed 
for rotational C-warabundi) irrigation; (iv) the whole 
car..a.l system would be designed with the necessarnJ 
structtZ"es to perrrJ.t full i.."YTigation deliveries to all 
comna.nded areas when flows are less than 50% of 
capacity; (v) str:~ctures for measurement of water flows 
would be orovided from the head of the main canal down 
to and including each minor; and (vi) an emergency 
spillway for the reservoir would be provided wherever 
favorable topographical and geological conditions permit. 
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d. Other Fngineer:l.ng Considerations 

There is no question about capability to design and 
construct physical structures, darns and ca11al systems 
based on hydrological iriforrnation. Inspection of design 
reports and :interviews with senior officials of the 
Design Section for Gujarat rs IrTigation Department' along 
with India's century·-old educational program in civil 
and hydraulic engineering confirm this. Techniques used 
in engmeering analysis and design are up to date and 
based on adequate testing of materials: earth, concrete, 
steel, etc. The State's Engjneering Research Institute 
at Vadadora is well equipped with modern testing 
apparatus. It provides engineering perforrnance data 
for all :dnds of engineering materials: stone, concrete, 
earth, steel, etc, and does research to improve manu­
factured products, to find better materials, and to 
devise 11Ethods for more efficient use of naturally­
occurring materials. Investigation and testing of 
foundation and fill ma.terials for earth dan5 are 
carried out satisfactorily. The Institute :r.as access 
to up to date international literature and nlli<es con­
tributions to it. The Institute has a program of 
conti.11ued. impr·:)Verrent of engineering materials and 
refinements of a11alysis and design. 

Under the project, (i) canal emba.'1kments ~~d the 
invert, wi':en the invert is in fill, will be mechanicall~r 
compacted; (ii) earthfill around structures w:.11 be 

compacted; (iii) minors and sub-minors wi:..l 
be thorougb..ly_ saturated before lining; (iv) construc-
tion Gf each project wou2.d be completed within fi·:e ye2.:['s; 
anc (v) constructicn of water courses 2.Y:d fieJ..d charnels 
ar.d lcr-d shaping would be tegu.~ before the release cf 
water. 

A State gove~.mer.t proe;ar:J. unde~ the --1.::ricul':"...l.re 
I::epartment 's Soil Ccnservation S1=rnP-ce :-:.andles lar.d 
le'1eling of fa.-rmers' fields ar.d const::uction cf field 
channels below the ~verrurent outlet. Cn new pro~ ec~s 
channels to the fa.""TI. fields will be constructed by 
contractors U.'1der Soil Conservation Service super'lisicn. 
Far11Ers must -repay the costs incu...YTed at prevailing 
interest rates but are gi 'Ten seven years to de so. 
?ayrnent s are actually to tr.e State Land Seve 2.q:me!'"lt :::2!'_1.c 
·t1r.ich manages the cred:..t for these cr:-:""'a.Y>!n ac::i,P-ties. 

Based on the abo\re .enal:1ses, tr:e pro~ ect is ~cr-.s2.de!1'?C. 

to be tecrnically scund and mee-cs the req_uirer.:ents o:""' -cr.e 
?.~~ 6ll(a) and (b). 
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3. ON-FARM WATER MANAGEMfilTf 

Supplying and managing irrigation water, in ad.ditio!.1 to 
providing adequate dams and canals, requires well-designed, 
constructed and maintained ditches (wat~rcourses) to convey 
water from the service canals to the fa.rnEr's fields, proper 
field channels and land preparation. As a rule, delivery 
ci1annels to fields either do not exist or are poorly desigri.ed 
and maintained; fields are inadequately prepared for 
applying irrigation water efficiently. Responsibility for 
dams and canals on the one hand, and for watercourses and 
field wanageIJEnt for ~igation on the other sharply divides 
at the turnout from the public canal. Down to that point 
the responsibility is the Irrigation Departments'. Eeyond 
that, it is the farmers'. Agricultural departments have the 
responsibility to provide technical support to the farmer. 
Da.'11.S and canals are furnished virtually.free, but the far­
IlEr must pay full costs for waterc0urse construction and 
capital investrrent in land preparation. 

Keeping waterccurses and farm ditches rrrunta.ir.ed, clean, 
of ur.ifom cross sectior., fuid without leaks, is an :'....r.lpcr­
tant part of efficient ~rrigation practice. Waterrnasters 
have the authority to require farT.lers to ::i.aintain water­
courses and repai~ leak"J ditches; 3..r.d can withhold Nater 
deliveries ii' this is not done. Wnile 1'.'2.tercourse repair 
c.nd cle2.!1i..'1g are dor.e routir.ely, most water courses are not 
very ·,vell nE.intained. 'The ir.lporta.'1ce c:~ this task usually 
i3 ~ct realized eithe~ by the ~ar.Ters er the water!!'.aster. 

I.,.'1vestigati 'le programs ·1Ihich wculd actually· measure lesses 
~rom watercourses a.~d attempt to learn how best to desi6[1 
a~d ma.i..'1tain watercourse ar.d field charnels could 0.ighlig.1-it 
this problem :md help L.vorigation ar.d a~icultural officials 
jecide how to solve it. 

Delivery schedules are directly Lllportant to good fa_~ 
water 11E11agenEnt. O~en these are not congruent with farm 
water needs. In MIPs, the ability of canal systems to re­
spond has inherent lirritations stemning from uncertain rain­
~all ar:d L~flexibili~y cf t~e physical system. F~exibility 

can be LTJprcveC. by car.al 1-'. ....,~ ng, by u3e of hold.:..i;.g pends ar:d 
by :::etter schedul.:..:·:g. 'I'r.=.d:.ticn a"ld s.dminist;ra1:;ive conve!1-
ier:ce 2....""'e also rnaj or factors :..n preser.t irrigat:Lcn system 
rr.cnagement. The Wer!..d 22..~c is develcpir:g a corq:mterized 

appr:)ach to schedW.1.r.g. ':his has soJ'l'E :)rcrnise fer al­
locating l.:..mted water resolti'""'S ""·c.,..,0 ""f>f'-l,...-:e,.,ti·y. ana· 

.._,_ .LJ.i .L - ---..J..i...,...l.. J.e _ 

for encourag-:~g chfuJges from tradition. 
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B. ECONOMIC ANALYSIS - S~RY 

The proposed project wil: assist in expanding the 
area under irrigation and incre~se 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 employmt~t opportunities to 
landless laborers and small farmers. 

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

Construction 
of MIPs 

Modernization 
of ~IPs 

Total 

Increase foodgrain production 
(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 

Farm 
Size 

a. Income Benefits 

At present, some 70% of Gujarat's farmers have no 
access to irrigation. Another 25% of the farm~rs have, on 
the average, one-quarter of cheir land irrigate~ , 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. T:'e 
estimated income effects of the XIP component are: 

Xainland Gujarat Saura.shtra 
Future Future 
without with 

Present Project Project 
Dollars)___ _ ___ _ 

1 ha. I 
2 ha.~/ 
5 ha . .=. 

-·· 119 
222 
519 

145 
274 
648 

658 
1,277 
3,142 

217 255 
525-· - .. 617 

1,314 
3,252 
6,299 10 ha. 970 1,148 

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 
Suarash-:ra. 
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INDIA 

Farm Budg8t for 2.0 ha Farm 

(Mainland Gujarat) 

Cropped Area (ha) 

Kharif 

Pearl Millet 
Sorghur:l 
Groundnuts 
Pulses 
Maize 
Paddy 
Tobacco 

Rc>.bi 

Wheat 
::iat iJ..ower 

Bi-sc.a.so:1s.l 

Cotton 

Total Cropped Area (ha) 
Net Cultivated Area (ha) 

Cropping Intensity (~) 

Gross Production Vclt:e (Rs) 

Far~ Production Cnsts (Rs) 

Hired L.::ibor 
Animal 
Other Inpt!ts 

Total 

Net Farm Inco~e (~s) 

P :::; Pre.sent 
F~O = Future W~thout Proiect 

FW - Future ~iLh Project 

p 

0.2 
0.1 
0.1 
0.2 
0' 1 
0.3 
0.1 

0.2 
0.2 

0.5 

2.0 
2.0 

100.0 

3,106.0 

124.0 
385.0 
687.0 

1,196.0 

1,910.0 

(S2')2' ·r 4. / 

FWO 

0.2 
0.1 
0.1 
0.2 
0.1 
0.3 
0.1 

0.2 
0.2 

0.5 

2.0 
2.0 

100.0 

3,859.0 

142.0 
392.0 
970.0 

1,50.'.i.O 

2,355.0 

($274) 

FW 

0.1 
0.3 
0.2 
0.2 
0, 2 
0.3 
0.1 

0.4 

0.6 

2. L~ 
2.0 

120.0 

14,151.0 

327.0 
523.0 

2.316.0 
3,166.0 

10,985.0 

($1,277) 
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INDIA 

Farm Budget for 5.0 ha Farm 

Cropped Area (ha) 

Kharif 

Pearl Hillet 
Sorghum 
Groundnuts 
Pulses 

Rabi 

Wheat 
Safflower 

Cotton 

Total Cropped :\re a (he::.) 
Eet Cultiv3.ted Area (ha) 
Cropp Inter1sity (%) 

Grose> Production Value (Rs) 

Hired Labor 
Ani1:1al 
Ot!1e;. Inputs 

Tot~1l 

Ni:>.t F:irm T n r'nrnl? (Tiq) -

p 

1.0 
0.7 
2.0 
0.3 

0.2 

0.8 

5.0 
5.0 

100.0 

r,"3oi. o 

360.0 
1,039.0 
J.,387.0 
2,786.0 

Ii 111F..n 
.. $(525) 

FWO 

LO 
0. 7 -
2.0 
0.3 

0.2 

0.8 

5.0 
5.0 

100.0 

8,705.0 

412.0 
1,048.0 
1~ 9 39. 0 
3,399.0 

5;307.0 
(617) 

FW 

0.9 
0.6 
2.1 
0.3 

1.0 
0.6 

1. 0 

6.5 
5.0 

130.0 

35,526.0 

985.0 
1,575.0 
4,996.Q. 
7,556.0 

?7 Q7() () 
- • 7 ... - .. -

(3,252) 
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Net Per Capita Income Below 

Poverty Line (U.S. $70) 
Average Per Capita Income 

for India (U.S. $150) 
Twice the Average Per Capita 

Income for India (U.S. $300) 

Percentage 

Present 

69% 

94% 

99% 

of Farm Households* 
Future Future 
without with 
Project Project 

65% 13% 

93% 35% 

99% 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 annual 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. 

c. Cost Estimates: (i) cost estimates would be based 
on bid prices pr~vailing 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), lanrl 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 t e 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 by project. 
**CWC acting through the Appraisal 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 9esign 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 eva:uation 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 ta:zen as a group is minimal. Arrangements for approval 
of the sub-projects and the reporting requirements t~at 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. cos~ RECOVERY 

a. Water and Water Related Charges 

The Irri;ation Act li 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 pxesent, not collected in Gujarat. 

!I The Bombay Irrigation Act of 1897, as subsequently modified. 



- 44 -

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, a;re the highest in 
the country. For the projected cropping pattern of the ~IPs, 
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. In 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 substa~tially 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 better~ent 
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. In 
recent years, GOG's tax revenues have increased about 10% 
per year in real terms, and is presently about Rs. 13,0 per 
capita or roughly 50% above the national average. Since 
incomes in the agricultural sector are much lower than in 
the manufacturing and service sector~, 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 4% -- 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 PLA..""l 
(U.S. $000) 

Source 

1. New MIPs 

2. Modern­
ized MIPs 

3. River Gaug­
ing 

4. Monitoring/ 
Eval. Studies 

5. Unallocated 

AID 
LC 

19,000 

5,000 

6 .. Inflation 
Contingency @25% 6,000 

GOI IDA 
1£ (equiv) LC FX 

64,000 

15,200 

400 

400 

20,000 

54,000 

12,100 

1,500 

17,000 

400 

TOTAL 

137,000 

32,300 

800 

400 

1,500 

43,000 

Total 30,000 100,000 8 4' 6 0 0 400 215 , 0 0 0 
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3 . DISBURSEMENT SCHEDUL§. ($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,?00 .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 

li uisbursement Procedures 

AID's contribution ($30 million), as much of IDA's 

in this co-financing effort, will be used to reimburse the 

GOI 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. 

In keeping with a unified administration of disbursements, 

IDA (t~rough its New Delhi office) has agreed to serve as 

a conduit for disbursement requests and ~ill provide to USAID/ 

Delhi ccpies of all documentation submitted by the GOG through 

the GCI. ~DA would make a determination that the back-up 

docume~tation is in order and so inform AID. In proportion to 

AI2's contribution to the project, USAID/Delhi would then 

direct~y reimburse the GOI for expenditures incurred. To 

~his end, the India Mission will be provided a Direct 

2e!mbursement A~thority (~?.A). ~his procedure is also 
consiste~~ wi~h the procedures ~o be followed by IDA. 

Specifi~ally with regard to payments or for civil works 

(cor.truction) contracts in excess of $5,800, both IDA and 

AI~ will make disbursements against full, supporting document­

ation e.g. invoices, vouchers, certificates of expenditures, 

et8. ?or 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 ~~ill be made against certifi­

cates of expenditures provided by the GOG on an itemized 

sub-project basis. Certificates for force account work 

*Anticipated 
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(not to exceed 10% of total project cost) will be submitted to 
IDA which will make copies available to AID. For these works 
undertaken on a piece-work basis, full documentation would be 
too numerous to permit easy processing. However, such documents 
would be retained by the GOI for semi-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 reco:rds, plans, specifications, 
procurement schedules and contract documents in order to ensure 
that each MT..P is constructed in accordance with the established 
technical criteria and sound engineering practices. IDA's own 
New I::elhi-based irTigation engineers (two and possibly a third) 
will sur:Jlement the efforts of the AC. 

D. ENVIRONMENTAL ANALYSLS 

AID'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 AIDrs 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 29% 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 (18%) and 
castes (7!o). 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 pcipulation at 
large. Cultivators and agricultural laborers account for 
43% and 22% of the labor force, respectively. 

b. Rural Incomes and Wealth 

In a normal year, about 40% of the rural populati0n 
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 



Farm 
Size 
ha. 

below 
1 - 2 
2 - 5 
5 - 10 
Above 

Total 

- 48 -

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. 

1 

2 • FARM SIZE AND LA..T\ID 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: 

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.l 6.8 22.0 10.4 11.3 2.5 
30.l 23.9 29.5 30.5 31. 1 15.9 
17.4 29.9 12.7 28.2 30.U 31.9 

10 9.6 36.4 5.2 25.9 21.6 49.2 

100.0 100.0 100.0 100.0 100.0 100.0 

Avg. Far.n 
Size 4.1 ha 3.1 ha 6.8 ha 

- -

Tenancy legislation, giving the tenants ownership 
rights to the land they renced, has been strictly ~nforced 
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, 97% of 
all holdings were fully ovmed; 2% were partly ownec. ---~ 
partly rented, and 1% 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 is 
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 ~ade 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. Wi. th 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. 



- 50 -

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 
ir~igated 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 only 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 J.arge 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 iu 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 
farme~s to large land owners. 

S. 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 f~om 
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 scheme;;; along 
these lines. If those schemes prove successful, the 
prospects for bottom-up participation in Gujarat's irrigation 
dE:velopment 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 Kadana, a major project area. ~hese coop:ra~ives 
will be structured around 40 hectare blocks serving approxima~ely 
200 farmers and w:i,ll__b_~ managed_ 8:nd a~min_~ste~ed Q)L Ci y_r_o-::_ __ _ _ 

fessional staff. The GOG is hopeful that their pilot L 
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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 
increasAd demand for agricultural labor. Women are 
heavily involved in many of Gujarat's agricultural labor 
operations, and particularly in the weeding and harvesting 
operations. In fact, Gujarat officials estim~ted that 
50 - 60% 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 
DEPARTMENT=:D'WD) 

The direct responsibility for planning, imple­
menting, operation, and maintenance of the MIPs would rest with 
the Irrigation Wing of PWD. !/ 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. 

(c) 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 destgns 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 anc major roads and one 
for electrical installations in buildings. 
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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 GOis Central Water and Power Research Station in 
Poona, Maharashtra. In 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 pro!ects. 

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 tl.~ staff is on rotation from the States. 
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The ewe 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 dpproval by the Planning 
Commission of GOI. In the case of medium irrigation 
projects, the review is onlyproforna.while 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 ewe is 
also sometimes directly responsible for the planning and 
implementation of federally sponsored schemes. 

The CWe 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 thi2 purpose. 

The cornmitte's statt 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. !/ The progress of CWC's appraisal and 
review work has been sa~isfactory. 

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_i~vestigation~ 
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 
investig~tio~ program. T~e investigation and preparation 
prioritias of MIPs ere establis~ad by the CE (IP) after 

consultatio~ wit~ concerneJ GO~ Jepar~~ents. 

b. Project Preparation 

Detailed hydrologica~. geological and soil 
investigations are carried out by WRI and contour survey 
by the Survey of Lndia at the request of GOG. The WRI 
prepar~ 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 Of=i~e~ as convener and the EE responsible for 
project preparatio~. t~e Agronomist -- Irrigated Agriculture 
and district le7sl o~ficers from the Agriculture, Cooperative, 
Revenue and For;st~7 )~partments 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 CW~ 

After approval by CE (IP) , the MIPs would be 
included in GOG 1 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 ewe 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 I~~- 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 pre~7re a Project Summary, which would be 
submitted to IDA.~· Field appraisal for projects with 
a command area larger than 12,000 ha. would be carried 
out with.full part~cipation o~ IDA, but res~ons~bility1for preparation of ProJect Summaries would remain with AC~ 

e. ~reject Approval 

The AC would be authorized to approve sub­
proj ects that meet the technical criteria and cost less than 
Rs. 70 M (U.S. $8.l M) e~cluding 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 sununaries would be made available 

to AID. 
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field channels and 1.:i.1-J shaping, and it would assist the 
farmers in implementlnf' · ~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. Operation and Maintenanc~ 

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. 
(corr..:nanding 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 Connnittee, 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. 
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5. PROGRESS REVIEW AND REPORTING -
Progress review and reporting n:!quirements, which 

have been agreed with ewe, 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 bett~r 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, impJementation 
and operation. The following reports !/would be prepared 
by AC and submitted to IDA for review: 

(a) An "Annual Im:e_lementation 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 "Pro~ress Summary: Preparation" would 
be prepare 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. 

(c) 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 "Progre~;s Summaryi Operation" 
would be prepared once a year after a 
visit to the completed project to assc3s 
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 establibhed criteria; and (vi) examine the contents and 
timing of reports submitted by ewe. 

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 ~ission 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 econo_mic s wi 11 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 AI~'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 
ex~ected 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 
14% (our contribution to the total project cost) of costs 
incurred but excluding those costs for consultant services, 
vehicles and equipment for the =iver gauging network. 
World Bank and AID audit requirements and procedures will 
verify GOI expenditures. 
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C. CONDITIONS AND COVENANTS 

The Project Agreement will contain conditions or 

covenants to the effect that, except as A.I.D. may 

ot.her~ise agree in writing: 

(1) Prior to the initial disburse~~nt of A.I.D. 
funds under the Project, the Borrower shall 

furnish i~ form and substance satisfactory to 
A.I.D. evidence of the effectiveness of the IDA 

Development Credit and Project Agreement. 

(2) 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. 

(3) IDA will assume the principal administration and 

monitoring responsibility for this multidonor 
Project. In view of that fact, th~ IDA agreement 

will contain appropriate self-help covenants and 

conditions on the part of the Cooperating Country 

and the State of Gujar~t. Howe~er, any violation 
of such covenants and conditions constituting an 
event of default ~nder the IDA agreement, as 
determined by IDA, will also constitute an event 

of default under t~e A.I.D. Loan Agr~ement, 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 
prepared, designed and constructed in 
accordance with technical and economic 
criteria aareed with IDAJ and (ii) that 
provision ;hall be made for funds sufficient 
to complete the MIPs started under the 
Project in accordance with said criteria. 

(b) Gujarat shall pre~are 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. 
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(c) Gujarat shall maintain staffing of its 
agricultural ext£nsion services in each 
HIP area in conformity with the statewide 
standards to be agreed upon between IDA 
and Gujarat. 

{d) In order to meet the increased .ueeds 
or irrigated farrning for the MIPs constructed 
under the Project, Gujarat shall, if necessary, 
strengthen the credit, input supply, storage 
and marketing facilities available to farmers 
in MIP areas. 

Other IDA Conditions aad Covenants 

Other IDA conditions and covenants, also linked to the 
AID Loan through the default mechanism described above, are: 

(2) 
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~5) _ . Gujarat shall, under arrangements satis-
1 actory to IDA, cause the dams and related 
structures' constructed under the Project to 
be periodically inspected in accordance with 
sound engineering practice in order to 
determine wheth~r there are any deficiencies 
in the condition of such structures, or in 
the 1uality and adequacy of maintenance or 
ne~tods of operat!on3 of the same, which may 
end ir sa_ ty. To this end, Gujara~ 
sha:l ~ropcse to =~A appropriate arrangements 
~or A's review ~o later th~n c 31, 1973. 

(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 
incentives _f9r~ and pay~ent capac~ty of, farmers, 
Gujarat frndertakes to (a) review the water and 
water-related charges in Gujarat by not later 
than cember 31, 1982, and (b) inplement an 
ap~ropriate system of water and water-related 
charg~s, based on recom.~endations arising from 
the said review after paying due regard to IDA's 
COTJT.ents, if any, on such recom.mendations. 

S. I!I?:SE:·'.E~i-:1.::,.i::::;:c~J ARRANGEMENTS As the major donor ::f 
th:_s projec~, iDA has elected to retain primary leader­
ship in tbe overall monitoring and implementation of 

ect activit s, exc t where AID's requirements 
necess~tate ju!~~ i~volvement. Adherence to project 
c iticns and cove~ants wi~h the exception of that 
C:e3.ling ·:1=._ '.:::h e=:v!:>c:.::ie:r1-:aJ assessr::ent will be ca:'ried 
au~ ~nilat ly, i.e. ~!thcut re decisions c. 
:ore~:ia~ce ~r ncn-s=~~:!a~ce to A!D. ?or exa~ple, ~I?r~ 
i~ ~xcess =~ S3.: l~i~~ ~il: be by the 
~~d ::~, ~a~~e~ t~~~ t~~ AC alo~e ~~d ~ill no~ be 
s;~:!~i~~l, ~e~i by - ~~t~ r~ to '~ 

peri~iic ~~nito~i~g ~~d ~ro~ress revie~ mi3cions, ~== 

will jainJ:y p~rt~c~ ate ~ivh IDA. s mea~s th~t 
~he~~ ~i:l not be s;eci~: ~I: evaluations in ~~e 
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With regard to procurement, contracts for civil 
works will be awarded on a local competitive basis. 
For the construction of new and the completion of on­
going 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 limit 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 ~ot available. Such force account work (not to 
ex~eed 10% of total project costs) would be carried 
out by the GOG's Irrigation Wing. 

With respect to all contracts costing more than 
$750,000 equivalent, IDA will raview prior to the 
invitation of bids the specifications and bidding 
documents along with a description of advertising 
procedures to be_followed. Modifications to th~se 
bidding documents will require IDA's concurrence. 
Prior to the award of a contract, the GOG will notify 
I2A the name of the prospective contractor and will 
also provide a report on the evaluation procedures 
used in reachi~g a final award decision. For contracts 
cos~ing less than the above amount, the GOG will 
f~rnish IDA two conformed copies of executed contracts 
along with an analysis of the bids and the recommenda­
tions made for the contract award. 

IJA's requirements regarding contractor procurement 
are not inconsistent with AID's requirements and are 
therefore satisfactory. Accordin€1Y, AID will in 
al~ost al: cases rely on IrA's determination that the 
orccurement orocess as outlined above is followed by 
~he GOG. ID~'s role in the orocurement process not­
withstanding, AID does anticipate to at least review 
the GOG's contract formats and procedures. This will 
be the subject of final AID/GOI negotiations. 
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E. MONITORING AND EVPLUATION 

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

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

2. Department of Agriculture (DA), with assistance 
from Guj2rat Agriculture University (GAU), assessment of 
benefits resulting from the reduction of outlet blocks 
from 40 hectares to 8 hectares; and 

~ An independent evaluation by an economic.research 
institute . of medium irrigation projects (MIPs) 
financed under the credit. This evaluation would build 
on benc;1 mark agro-economic surveys to be conducted for 
each MIP comrrand a~ea by the Economics 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, and the World 
Ba~k in design of the st~dies. If requested by the GOG 
and the GOI, outside technical assistance shculd be made 
available to Gujarat institutions for 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 understar.ding of problems of on­
farm water use -- i.e., of translating irrigation 
deliveries into agricultural production -- and identify 
alternative solutions to the constraints on efficient 
and equitable use of irrigation water on the farm. This 
mig~t 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. far~s sizes and tenancy patterns; 

3. extent of holdings fragmentation; 

4. institutional arrangements (formal and informal) 
for water distribution and watercourse 
maintena~ce; and 

5. actual access of farmers to extension services, 
credit, land leveling services, fertilizer, 
seeds, pesticides, and other inputs and 
services which must accompany irrigation. 
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It is important that on-going field investigations 
of this sort -- combining tech~ical and sccio-economic 
analyses -- be cond~cted 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 t~ese 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 evalua~io~ process, with continuous 
feedback to project manageme~t to facilitate modifica­
tions in approach to the project as necessary over_its 
life. 
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1 lS 'RESE~T~¥ ::riCEl~EJ a1J·: 'qOJE:! ~outJ ?l~ALLEL 

VClilJ S.illlK" ~ ... ~10 ?QC.ltCi :t·,[~ ;P .. f':f .iCvLJ jR;.t.,· ,.t~'Jll r 

1PC~ ~OQL~ 5;n1· i :P•~a1S~L =E?0RI ·~O :r1EQ Jlll ~~l•:•a.~ 

w:TH .o~L' a•n~. :RElS :r ?GRTICUL~R ::~CE~ll ·: :1~ ~~CH 

~$ I np ~CT ~· no" [ c T 'JPOll ~~r:OA r E : "~Gt T ::~CUP<; .wo ~P ~CT 

uPo~ ~NVi~:::~1£'H, ~oo~tcr tto·ur:.11uG. T~:.cr.:•tG :r ..\10 

PJHO~. ;·1.ltu.::~:~J rrc.I liOT :·.:i..tf .. :~r;t5~£J ;: ... GRLJ Ol!Ni( 

~Ef~~T~ l~! !";.~?t£S .rif;E lCO!i'~U:ll .c;i!", .. IL~;~ i\:·:!Ji~~::. 

:c~!CL~H lllO :·(?~E~StJ .. HitT ~'OJt·:· :~ aor-1 ~~?~·~~Cl: ~:lO 

5~Si.ll~•.;.::L!, :;c;C.:\$ =~ ,:JJRT'c~·L.tR ... =:nr .. ;::E ::;:~.j,l-

'iOH ?q'::::~A~5~ l'.~/',.' .: 1 
.. l !AF.:.:~Gt ;art ·:.i,"1 :r .:.IJ ... •;Q,Q':? 

CCNSULTtttr ?E 0 ::~tEL ·a ~=~LE~? iE~~l~E~ ~All ;uo .E,P 

~UfT ?P. 

J. THE GUJ~RAI P~OJECT lS ?~OPOSEJ oiOUL; lR!NG ~:iE~ :o 
1~£ EIGHT ~Ee;~~£ ~EVEL ~ATHE~ !~~" iJ ·~E ;;cr ~ECIARE 

STAIE ~966J~ 

LEVEL, Sl~UIF•C~ttlLY 5HORTE~19G "ri( Jlifl~CE 8£TVE~~ '~E 

TERMINUS CF IHE •uSLIC .q~-~'llOH svs:En lttD IH( E~O ~;Ea. 

rlOliE'IE~. ·.;( SED ro DP~JR~ :uR·~Eil llHE'.~E~ ~HORiE'llll'.j 

THE Ol:l~llCE, C01'8111E0 ·;1 ·~ 'THE'l jJI pqo~••MS '.O lS~• H 

r~RMERS 111 :HE lRE•. •ILL ;ot •E rHE pqoBLE~rs -t1src;; :~LL 

P~E'l(?HlllG [0Ul!l8l! •Vii: )J ?•.oL 1C 1 RRIG~T!C:1:lCIL1'!E5. 

WE ~AVE ~OTEO FlCT lMJI •oa ~31::1PAli:S •RCVIOlllG :-~~H:· 

•HG OURING 1313 10 '1UR .:1~1.:.:1 ;;HES li'ICLuOlllG ,IJJ11;\;.j· 

l'OR UPGRAOl'IG 'H[lR .lGRICUlT'.'ln EH()ISIOll C~PQ8illl1Ej. 

THIS ?ROJECT 15 B•SEO Jtt ~EPC~IEJLr =~~CRABLE E!P£~1E~CE 

Of GOI aNO 1oa Ill OIHEq ST.HES IN IMPRC'Jl'IG E:t:t!ISl014 

SYSTEM. llH[THE~ THIS C01!PLH10IURY ~F~ORT ·::JUPLEJ lilTH 

fARMER lCCESS 10 •ROC CREDITS PROVIDE~ UHO[i! JHOIHER 

COMPANIOll 1oa LDAll ~ILL ~UFFIC[ I~ EHSURl~G EF;Ecr:uE ON· 

HRM \IATE:l •:<O JVE~~ll <Gi!!Cc'• lUR~L ~w:l~GEME~IT !S :o SE 

c:11r1RMEO SY ~10/\/ ;u~ i';l .;rj()fH(i! 1At, ..i~J·~-H ;r~n: 

~AS '.iiJCCEDED !fl ,qR:i:;~::-,~ ;~ll~ ~1PE£~ ?£;cE•1T :r rs 
CULT iVASLE 1 .. ~ao 1'0 ~~TE, .. 1i1Lt ~r~~q ')L\TE~ 1 .. nE .:~:·H£'/EJ 

~ucx HIGrl(q LE'1H5. 11;~L :H1'.i 0 QOJECT iocRES> ·:-E 
JBS:lCLE: 'Rt'l['ifl~IG .HIG•f1~1l ;r ~ORE ,AuO 'I ~:J~.<i!•:· 

4. ~P~C SUTD THAT 'r '<Ol:cO BE JES·~~6L£ :cq !101'1'0Ull 

1RRIG~TION ·~OJECTS U~CERl~~E~ u~~ER ~HI~ '£0~E:r 

TO 8[ SflF ;~Slii141NG; 1.E , JI'.~ ~ATER CHiRGES II 

l EAST COVE~ 111G O.'.M £ <P! •SC: E. ·~! L. ~EL: HCOO :F ;JCH ;[L F • 

F lllAMClllG 'Jol'.; £•.?~·~RE~ .11 ;~ ;J; <£?$, JHO ":O:~~;D !Hl\i 

~l !HEE ;vs:Ews .. :a ;u;f~l,l f :~BSiOI :rn ::I ·~H ''JLL 

CO~ST~UCl•CH INO :PE~•r•cn; s~::: ~RE ~EL:c~ :c~E;EJ 3Y 

STaTUTORY WATER CR .~~J SEi'E~~E•T :"JRGE; ~~Q Bl .HITE~!R 

CHIRGES ~RE COLLEC7EO liE iE~L,:C~lEJ FHRCUGH -~E ~CPrll 

euOGETARY ~A~CESS. ·~ :nv ~~E~i ,, SHCULC !·?~=~E .:u :~ 
.:.SSU?.E ;.:.~t:J~TE •T:::·:.j r-~q ~~;" =::u1~E._.,:·1~: .. :::: :iiCUL: 

tA.l~:r:t 1J:~ '~L ::·1 ~t~ ... o\O!·;.~ .: ... ;t;\ 'q1..:..~f'J . .,. ,..E .. i:£, 

lUC;t co:~ >~;,~1~;.~ ~i:dr EE 1
: ~iit :~RM JF ~...;scR, .. : lfEl1. 

1!; t: ~u~tiC l .!L C~P I f -.ll. 

~EJtEi.,Ea. ~!rl5T 1111:H .. pcqDp~ .l:E :.:J l:tO · .. ::~~J 9il~:n 

?E~SOtHIEl, •ttO ~~E'1 3Y ~.:r~~~s :n :.'J:~r!~~· ; .. ?o~i:-=01;.:~. 

7!ilS ~(IJ!E.J 'JILL .'tC~Ll~t £·~~Ml 1l>lT::J11 JF ~-"· ~·i~1G 1E~£~RCH 

• 1 TER~TURE cc:~~~;:1IUG ~J~~~nT. 

S. AP~C !lSO E.\?~~33EJ :m:.;£:r Ut SE'IEi':' :•1C:CE~:,:E 

.lNO SEFCRE lU>rlOR:::1:G 'ULL<~~l~ ''lCJECT vE'i[l:P".Ol, 

·~ISHES G~OE:\ l3~u~;11CE ;;i~r ""J~RH ?ROGR»1 'JIL~ !E'IHIT 

SMlll FlR:lE'l$ BOTH 'Ii :fRMS or ;ss.::~uTE ~U.~BE<S ;1;0 ·-~ 

7E'lMS ~r nLli!1E lt'P~C! w ;cc1~l •110 ::ccr:CMIC :7lTIJS 

~IS-~-~IS .~RGE~ :~R~E~~- ;~JC ~c:;tJ ?~£=~~ ~ ~JC!~­

£\:'.;UCMIC ..i:U;.l 1 5i: :r '.((~~::CT1r~; .~ jUJ.!Ji~; :;~Dl'j~ 

1~~i-:...:1 1 C:i ?:\O .. [:: !i :-?; '~:. ~o...,t1ER, JCES ·1or ~l~.'; 7HI: 

;y>[ ~F :: •• L :S:: .r;~ ":S:E•O »illl UMOERT:Ki'. 1.;i~IC-aY· 

J1ST~1cr ·:C~P~R1$:~1s =~ . .!i'"'CnG ~rHEq iHl!J\jS, ~r.r:(;1T 

1HCIOOC:. li~/\/ "Ec!M '.;)~L) 'it~? CE7£~~111( If THE ~qcposo 

IOA METHOOCLCGt ~.lT!Sf•!S ~:J'S .•t[D~ ~NQ <ILL, 1r 'IECES· 

S•RY, COllOUCT I rs J'.=~l l !Ml ~E~ litAl YSIS Or ~HE EC~!ICMIC, 

;;cc:~L. <HO ;:•flHCl.\L ll':P~CT OF ~HE i;uJA~AT ?qOGi>~M cu 

~MALL F lR~E.:iS. 

1. H 7HIS T1'1E, ·~E •RE ~C?tFIJl or SE:URJ~G <XP~~T 

:t:<VICE:S ;~c:-1 :~ .\UQ c:GR ::.~ .• lG~l~UlPJil~l!Si. 

€C:JUO~ISi .. NQ ~Y~RCLCGiC,!.L ~H\jl~IE~:\J ~OR rq!'JEt ~C i~rnl~ 

I~ JiNU:RY FJR l·J ~EEKS. ?;OJEC~ ~Ill ~l~C ~E~~ 1 ~E ;~ 

E11VIROllHE 1H•;. •S:EW!£ 11r. 'oil,, ;Q'JISE SEP~RAT!:t! 't ?U!IS 

FOR THIS ~SSESiMENI. YOUR ~[hER~L CONCU~RENCE ~n~ CO~H£~TS 

lRE W~UESTrn. 

A 



PYejJart 11.1e11 t oj· State 0 

t. If tQll ;([ ~O PROBl (11 ·11 fll 'HIS ~l'PRO~CH. '.f >JGGC ST 
!OU OIUill ,~, ;cHCUO(!<C! ... PRl'iCIPl( ro •qocuo I/If~ 
1-0JtCT ~f~(lJPftE~T. CHRISTOPH(~ 

UNCLASSIFIED 

TELEQRAM 
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.. .:.A AGE 9 1 
ACTION AI0-31 

UNCLASSIFIED 
Depart111ent of' State 

NEW DE 05240 051329Z 

-~INFO OCT-01 NEA-10 /342 W 

INCOMING ANNEX B 

TELEGRAM 
2585 

------------------122509 660752Z /11 
R 9511 ~z APR 78 

PfM AMEMBASSY NEW DELHI ,. 
. ~ro SECSTATE WASHDC 690 

~,flN Cl AS NEW DEL H I 5 2 4 0 
.. , 
•• ·1• 

~IDAC 
··-
.E.:O. 11652: NIA ,,. 
SUBJECT: GUJARAT MEDIUM IRRIGATION PROJECT-611 (El 

CERT IF I CATION 

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

" I, ALFRED BISSET. PRINCIPAL OFFICER OF THE AGENCY FOR 

i NT E RN AT I 0 NA L DE VE L 0 PM EfJT I N I ND I A, HA V I NG TAKE N I NT 0 

ACCOUNT, AMONG OTHER THINGS, THE MAINTENANCE AND 

UTILIZATION OF PROJECTS IN INDIA PREVIOUSLY FINANCEU OR 

ASSISTED 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 RR I GAT I ON PROJECT LOAN. 

SIGNED: ALFRED BISSET, AID AFFAIRS OFFICER, INDIA 

41517 8 
GOHEEN 

UNCLASSIFIED 



l:!ili.[.X · C 

INDIA 

GUJARAT MEDill!1 !RRIG.ATION 

Fat'm Character:.stics - District-wise (1971) 

Farm Size Irrigation 

Persons per 
Cultivated ha Avera)!e Median Canals Groundwater Others Tota 

(-----b.a-----) ( "' ---10 of Net Cultivated Area---

Kutch 0.94 6.5 4.4 o. 7 5.6 0.3 6.6 

Banaskantha. 1. 28 6.2 4.3 0.9 8. 9· 0.3 10.l 

Zone I 1.13 6.4 D o:s 7.5 0.3 8.6 

Jamna.gar 1.18 7.3 6.2 0.6 7.4 0.1 8.l 

Raj 1~~t 1.31 -7.1 5.9 2.0 11. 5 0.5 14.C 

Surend.rar:a.r:::.::.· 0.8/ 8.4 6.7 1.2 4.9 0.2 6.3 

Bhav·::iagar 1. 50 6. 7 5.2 l.8 6.9 0.0 8.7 

Amreli 1.32 6.4 5.0 0.7 8.1 o.a 8.5 

Junagac!h 1.:.§1 ~·~ 4.5 0.4 16.6 0.3 17. :; 

ZI'.'~~ T! l.34 u.o 5.5 l.2 ~.l F.2 10. E 

Breach 1. 99 3. 7 2.4 0.2 4.1 0.3 4.6 

Sura'.: 2.63 3.0 2.0 8.8 3.0 1.0 12.B 

Bulsa::- 3.89 1. 8 LO 2. j 1. 7 1.2 c:; .; .... " 
Dar.gs l.67 5.0 4.0 0.0 0.2 0.0 0.2 

Zone --T 2.66 2.9 1. 8 3.5 TI O.i i.: 
l..o..-

l~aira 3. i2 1. 8 1.1 8.0 7.8 C.7 16.5 

?anch!:E..t!alE 3.24 2.6 1.9 1. 7 1.0 0.1 2.E 

Sa=cda 2.51 3.0 2.0 0.9 9.8 1.1 4 'I <:: 
~ 

Zone nT 3.15 ~-4 1. 6 3.7 6.0 0.6 lQ.3 

Sabc:.rkz.nthc:. 2.23 2.9 1. 9 0.6 10.5 0.9 12.0 

Manesana 2.39 2.9 l. 9 0.5 19.6 1. 3 21. lo 

Gandhi:i.agar 3.32 2.4 1.6 a.a 16.6 0.1 16.7 

Ahmed.ab ad 1.53 5.0 3.0 4.0 6.1 Lu 1L5 

Zone I/ 2.09 3.3 2-:2 l. 7 12.:6 1. 2 15.5 

GUJl,£.A.7 1. 89 4.1 2.5 l. 8 8.3 0.6 10. 7 
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. STATE 

XXXLtXXXX PROJECT 

PROJECT SUMMARY 

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

• 

• 



I. SALIENT P'....AT'L"'EtES OF TI1E PROJECT 

General 

District/s in •Jh:!.ch ?roj ect is located: 
Name of River k:mz Size of Catchment: Area: 
Size of Cultivable Comm.and Area: ha 

Rydrolon 

Rainfall: Number oi years of records inside project area 
Number of years of recortls from station --~---- which is located 

kirl f-rom p-roj ect area: . 
Streamflow:~ber of years of cur!'ent meter measurements: 

~umber of years of other stream.flow measurements: 
Number of years of reconstituted stream.flow for reservoir 

operations study: 
Reservoir Capacity: Total Storage.: _____ m; 

lJ7~ Storage: m or~=-~~~% of averge 
a:rmual runoff 

Irrigat:tou 

Conveyance effic.iency: Main canal operating full (80% to 100% of capacity): 
% ----Main canal operating at less than 80% of capacity: 
% ----Field 1.:r~igatiou efficiency: Paddy: % 

Up laud C.r.ops: % ----
Assumed Percolation Losses in Paddy Fi1.tlds: ---- rt.rm./ day 

Irrigated Areas: Kha:rif, paddy: ha or % of CCA 

Khari£, upland: ha or % of CCA 
Ra.bi, paddy: ha or % of CCA 
Rabi, upland: ha or % of CC.A 

Sugarcane: ha or % of CCA 

Full kharl.f irrigation requirelllents would be provided ___ years out of 100. 

Costs and Benefits 

Total P~oject Cost: Rs 
Benefit Cost Ratio: 

million 



(Subsequent Pages of the Project Summary wo\.1ld coneainr at ls.a.st:, the 
following headings) 

!I. 

Climate 
(Mos't of the in.formation would be in A.i.'TNE:'{ 1, need not be summarized.) 

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

Po~ulation, Far.n Sizes and Land Tenure . 
(?opulaeion within ehe gross cotmlland area.'. Land less population. Summarize 
t:he results of the relevant: parts of the agroec.onomic. survey.) 

Asricultura 
(Summarize the a.g--.:icultural results of the a.groeconomic survey. Yield 1, 

cropping patterns, use of fer~iliz€~s and high yielding varieties.) 

III. t1iE PROJECT 

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

Water Suvply, Demand and Quality 
(Rainfall, hydrology and resei'Voir yields. Cacchment area. Water de:n.and 
and rule curves for water re.leases from the dam. Reservoir storag= capacity 
calculations. Results of reservoir operaeic>ns. ~tudy would be summarized 
in AmraX 2. 

Dam 
(Descripeion of dam site geology a.nd design parameters of the dam.) 

!rrigatiou and Drainage Met:'..74'rk 
(Description, design parameters, control st1'Uctures, colil'!ilUllication system.) 



Const:::=;.:ceion Organization 
(Describe in detail the proposed organ~z~t!on for projece implementation.) 

Eauiomene Reauir'!ll!enes 
(Li.st either in :ext or in an Ai."JNIX .. ) 

I3Plementat1on Schedule and Schedule of r.xvendl.t:m:es 
(Bar char: would be attached in &'nfE..~ 3. The schedule 
have taken the projacted price increases into account. 
sb::rwing a.ccumul.aeed expenditures would be ill !..'IBEX 4.) 

of expend:!.t:ures should 
A s:l'I!Ple dlas-t 

Resettlement. (Comment on 
VII • "' ""'' T'e"!,. "!" """" 

displaced persons) 

A5Ticultural Develoom~ 
(Discussed cha proposed cropping pattern a~;:a,,igst: thll background of the 
soil survey and land. c.la.ssificatic:n1. Discuss any con.stra:tnes to the 
agrii:ul.tura.l. de.velopmene of the area..) 

Benefit Ma.t::ri:.t 
(First discuss ·adjustments made to the financial costs in order to achieve 
the economic coses. Second, show the con:rpleta benefit matr:i.1:.) 

(Does ehe pt'oj eet: con.:Eor.:11 "1it:h the esta.bJ.ished <::'iteria.? Is is approved 
by O'JC 01." does it have to be submitted t::c1 ID.A for a.pprova.1 ?) 

&'INEX l: 
ANNll 2: 
ANNEX 3: 
ANN'.!X 4: 

MAP l: 

MU 2: 
MAP 3: 
?-ZAP 4: 

MAP 3; 

Climatic Data 
of Resarvoir Operatiot:Ls Study 

!mplement:a.tiou Schedule (Chatt) 
Sehad.ula of Expend.iture~ (Char'i!) 

l''l:oj ect Area (showing dam, in~g·.ft:iou ner:-.rork, 
~ecommended scale 1:10,000 with 0.5 in contour intervals); 
land c.lassifi~ation; 
Large scale ma-p of dam and typical cross sece:!.ons; 
Lmtgeh section of ma.in canal. showi:1g off-ea.kes, cross ~egul,aciou 
md. escapes; 
Typica.1. la.you~ of di.$t~ihut.ar;i· with t:urnoues and che area commanded 
t.md.er uch turno.ut • 



Sta.(!e: 
Number of Projects under P-r?':par ;ion: 
Number of Projacts under .Implementation: 
Number of P~ojects under Operation: 
Total Wol!'ld Bavk F'unds Available. for P'!:ogram: US$ rtlilion 

Total Disbursements to Da6~: US$ mil.lio~ 

Report Prepared by: . 

Dat:as When the ~leme.utatiou Program was Discussed with S t:z '.e l)ffic.ials: 

CWC Sta.f:E Fa.rt:icipating in Discunsion.s: 

PART 2: PROGRESS PREVIOUS Y!il 

Project PreparatiE!!_ 

Status: 

Trend: 
Types of 

l=P~oblem Free or Minor Probl€ill!S; 2~Moderaee 

P't'Oblems; 3-~.iajor Problems; 
1-Improving; Z=Sea.eionaey; 3-Detericn:at:ing; 
P~oblems: (Enter Mose critical factor first) 
F=Financia.t/Budgeea:ry; M~M.anegeria.l.; T-Techn:!.cal; 

O=Other, Specify; 
C=Non=Conformiey with World Bank Criteria, specify; 

Proiect Turolementation 

Status: · 1-Problem Fr~e or Mino-:: Problems; 2c•Moderaee 

Probl~; 3-Major Problems; 
Trend: 1-Improving; 2~St.:J.t:icm.ary; 3-0eeerlcn:a.e:tng; 

Types -,f P'l:obl~: (Enter Most: crttic:tl f actc:n: f :1.rst) 

F-F:t.ruwciaJ./Budgeea.ry; M=&negeri.tl; T-Teehnical; 
O=Oeher, specify; 
C~Non=<::011formity with World Bank Criteria, specify: 

General Comm.~es: 

19 19 

19 19 

(One or two pages descriging overall progress in preparaeion and :f.mplementa= 

ticm of MMIPs, menc:!.oning p-rinc::l.pal problem em.countered, isaues raised, and 

highlights.eoucel'lling project execution, eost:s and budgetary allocabions and 

implic:a.c:f.oa.s fo-c ehe implementa.eion of next years program.) 



PART J: GE:mllAI. COMM:Ei.'ITS REGARDnG r:aE !;!l'L!:mr!ATION PROC:.ZP.M FOR 19 

(Including summary of proj e..: ted quar~erly expenditures for e'. ch proj e~.) 

?A.RT 4: P!<.OG~.AHS FO'R. Drorvr:t: . .\L PROJECTS 

P-rojec: 1 
(A short s\Jllmlary of key events for the fol.lowing yciar. · Exhibit 1 from t:he 

"Su\'ervision SULm!.aey" should be u\)dated and aei:ache~d. CoIDIDents on e:he 

feasibility of thP. proposed sch~dule.) 

Project: 2 @te. 



PRD? ARAIION 

.' 

I! ART l: GENERAL L.'fFORJ.'1ATION 

Projec~ Name: 
StatQ: 
Probable Size of Command Area: ha 
Prooable Project Co.st: Rs million 
F~obable Month for Sublllission of Project Repcrt to CWC: 
Superv:~iou Report PTapared by: 

PAlt! 2: M!SSIOcl SCHEDULE 

Dates at Project Site 
Present Missiou Fr To 
~revious }tissiou Fr To 
Staff P'artcipaeing in P-res4W.t Missicm.: 

P A'.\.T 3 : OVEilA.Ll.. PROGRESS 

Estimated Mouth for Compl~tiou of PTojeet PrepaI'ation 
PTobable Project Ccst (Rs mi.llion) 
Status= l~Problem Free or Minor PToblems; 2=Moderate 

Problems; 3~~.a.jor Problems: 
Trend: l-Improv·:tng; 2~Sea.tionary; 3=Deteriorating; 
!net! cf PToblWll.9: (Enter Mos'!: critical factor first) 

·F~Fina.ncia.l/BudgetabJ; ~~..anegerial; !=Technical 
0-=0ther, specify: 

Dates ill Se;Jl.te 
Fr 'fo 
Fl: 1'o 

Pres®:lt Previou~ 

?-tt.ssion Miss ion 

C=Non~Confo·fiility with World Bank Criteria. 9 ~p~eify~ 

Gmieral Co~e~: 
(On~ page describing overall progress in proj~ct p~eparation, m~tioning 
p~incipal. problem encountered, i~sue~ rai~ed, and highlights eone~rning 
pl:Ojece preparation, costs and budgetary allocaeious.) 



PART 4: 01:.'TAII.ED J?!tOCti'mSS 
(This 1«.rt of the report shuuld at least includ~ the following hfading::;: 

(i) Agroeconomic surveys; 
(ii) soil survyes; 

(iii) ·toi}ographical surveys; 
(iY) geolc6ica ·. investigaeio~; 

(•.) preliminary desigus; 
(vi) cost estilM 1. es and e.cm.st~l:tio'i2 sehl!!dulia; 

(vti) plans for 1.mplement:atia' md o-p~:i:a.tion and "M.int~nance; anJ 
(viii) repor~ preparation. · 

A cha.rt in tite form of Exhibit 1• should b(g aetached to the report; it will 
ccni:q:iare the actual p'l'ogress with the otigll!.tl p1:ogram... Othel' charts covel'ing 
s~ecific project pret>aratiou activities !IY!.Y also be aetached,) 



l. Agro-ecodomic surveys 

2. SoH au1rveys 

]. flow measurement program 

4. Topographic su~veys 

S. Geological investigations 

6. Preliminary de8lgn 

1. Cost estimates and 
cmHllt r..1c a: ion sc he du]. e 

8. Proposals fur organlza­
t ton audl managemitmt 

9. Report preparation 

lF M 

IPROJEf.1' PHEIPAAAT!ON 

_!_~~~ e~l:i- -~=~_;:f__-
Hr...n th ot 19 

§_~ted Hethod of l?ireparaa: ion 

01:11te ----· 
19 ~ j 19 J J A ~ 0 N D . J F H A M .D __ J __ ~ __ S 0 A M JM 

n. mo 
~ffii~[;.~;; 

[:'.) El2!'7'1!i?jl h"l'I 

------ I I J 
Chart Key. Scheduled work pr(lgiram s lfoir each llitem in the schedll!lle are shown on a line scale tby a double line div!ded\ 

into alternately hatda shaded sect:ilons [f4?.2C--w-;J7~] • esich section ire,presentiin~ 10% olf the physical 
work to be performed. Aa woirk need not be scheduled for even dlstribut!on fin time, the lcogcla of 
sections of a bar need nolL i.le un.Ho1n11 even 1though each represents teC-Oaial .amounts of worrk. Actual 
progress J!.s shm. .. •n by a !Hllrallel double Un:e simUady cltvldled! into el1teirnately full s~adowed sect !ons 
(G!ill!llW~3 D~~. each also Irepiresenrt:hiig 10% of the woirL T~e peircentage comgbleir:llon at llJ1e a-epoirU.ug 
datte ia given alt lthe right hand imd off fillfogiress :U.i!H!S. tCommJ!.ssionJ!.ng Cllates are :irnU.caa::ed by the 
symbol ~· h1 case tiicl!ellluled g>nJlgrramsi shoull<tll be irevllscd, tthe tfllrstt report being prepared after such 
rev:il.slll.on goei,i Into etfffeclt shouUd show both the half Blroglfam being abandoned! and the new one Lei11g adopt­
ed :tin ilts place. 1'he reasons lfo1r such cha11ges, and eslt!malte!S off their eHeclt on the ove1raU completJi.on 
of the [i.iHllject shoulJl be :H.illtt:<ll hi the text olf the irepoirt. 



• _PROGRESS REVIEW : I~LEMFJ'f"T.~T10N 

mill HD1 IRRIGATION PE.OJZC!.S . 

PART l : GENEI'-AL L.WOJW'.ATION 

PToj ece !t.mD.e: 
State: 
Size of Command Area.: M. 
Estimated PTojeet Cogt at Appraisal: Rs 
Date !.ppl:oved by C'WC: 
Supervision Report Prepared by: 

PAR'!' 2: MISSION SCREDULE 

mill:icm. 

!)ates .~e P~j ect Site 
P~esene Mission Fr To 
Previous Mission Fr To 
Staff Participating in Present Mission: 

PAR! 3: OVERALL PROGRESS 

Dates in Seate 
llr To 
Fr To 

Pres@t 
AD1n·aisal Mission 

Pi:evious 
Xiss:!.cn 

Estimated Month of Project: Completion 
Estimated ?~oject Cost (Rs million) 
Status: l=?roblem. Free or Minor Probleims; 

2-~.odera.t:e ~?'oblems; 3~Maj o!' P'roblew.s; 
Trend: 1-!mproving; 2=Stationary; 3~D~teriorating; 

Types of P1:oblems: (Ene~r ~.est crit:ica.1 factor fil"st) 
F=Financi.tl/Budget:ary; M=Manege:rial; T~Technic:al; 
O=-Other, specify: 
C=Non~Conform:tey with World Bank Criteria 7 s~eci.fy: 

General Cofl!menes: 
(One or two pages d~eribing overall p~ogress in project implern'im.tatiou, 
irum.eioning pr:L"teipal problem encountere.d~ issues raised, aud highlights 
concerning ~reject execution, costs and budgaeaz:y allocations) 



(SubsaquanL "ages of ehe "SupG~i.9ion Suffi);-·rn.ry: rrrrplem.eneae:fon" should cov·er 
the follm..r'-:i~:) 

? ART 4 : ~OITT'ORMI'l'Y '..TITH WORLu 3Ai.'i'K CRIIT.RL\ 
(Joes the cc:ro.struction couicn~;;.1 ·vi th ehe established c~. :U~eria'? If not:, 
give reasons and actions t~ken.) 

PAR~~ 5: DESIGNS, SURVEYS &~D INVESTIGATIONS 
''Pi:ogl:'ass. botelru:i.~cks, 11 <!fiy. and l.'m:a.edi@s.) 

PART 6: Ild.WERL'fG ,AND AflLilDS OF Civrt WOfu'tS CONTRACTS 
(Details on p~eparieiou of eeud@b docwn®lts, is3u@ of c~ud@h~l, c~uebac~g 
a:mu:dP.d cwd c~a~ou b~em~era. coutrace cost. a11d engin@(g&'ing ~se:LIDa,tes.) 

PAR~ i: FORCE ACCOt'NT wor\?..S 
(Description of works cabri~d out tID.d~b' fol'ce ac;cou.nt, rrga~Ot:ls ~my f o&c~ 
account wen: kg are e:ii:~cu.e~d, pel'f Ot"ill__~C~.) 

P A..Jt'l-' 8: PltOClJRn.!l!NT OF }1AlUliLS AND EQUIJ?~~l' 
(Progress, bottlenecks, if <rn..y, .;w.d ~emedies.) 

PART 9: CONS'ntUCTION P!tOCRESS 
(A brief description on the eo@truc eion ia·ogl:ess dt:n~"'!ng th~ &eq:io't"~ifig 
period. A c.rui~ in th~ form of !%hibie 1 sho~ld be ~e~ach@cl eo ~hou sch@duJ.~d 
and actual pl:ogTess for: Meh prmcip..U proj eet: f eatt_16~. A cc:i~arison of 
the total acc~eed <:W.t:iclpated ~enditubes vis=a=vis eh~ ~etu~l exp~~dieu~~s 
should be p'l:ovid~d in a. fo~ a,~ shoYil in Exhibit: 2. Ezpl~tiblv.s of <L.'ild. 
cOID'irum.ts on: 

(a.) ac.ttutl or ~zpeceed m.:!teria.J. dev1.-~ei.ons h·om thc::i. original 
(o't' alilended) ec:m.~H~?.;.ction sehedule; 

(b) actual en· igxp~ct~d difficulties <:n' delays, <!I:J.Y 11!eastn:es 
eu~ or plaxmed to correct thEilll, and t:h~ 1n:ob"1J~l@ ~ff@cr.~ 
on eh~ eonst1:\1ction schedul~; 

( e) expected c.hang®s in the eom11 l~tiou da e t:'l of <illy> jjgjl,j en: pa:i:;i: 
of th~ pt'Ojeet o~ the p~oj~ct ~s a whol~; 

(cl) any ae,twtl o&" (g~eceed evcw.e OJ: c:o'l'.l.d:1.eiou wh.ich llifilY aff,gcf! 
the ca~t af th• project.) 

f!AR.'f' 10: LABOR SITITA'l'ION 
(Approxima.te total laborf orce, d~~cripeion of p&oblem._s, if axJ.Y, a!'.:l.d l'<illl.edies Q) 

PART ll: PROJECT MANAGmmNI' 
(Perfm:ma.r.1.cfil of pl:oj ect !l:l1lllagem.eut, change~ in key pe!:'scmntl, st:al f pro bl~ 
md. vacauc;ies.) 



l.' All 1.2: BtIDG'll'I'AR'i' SI:rO'A:rION 
(Detail~ of changes in budg1:H: .l'!.11.oeaeion foy; ehe pwj r:tct. adequacy of budget 
alloeaeiou foi!' the CO'flrplet:i011 of the pr:·aj act in a.ccoI:dan.1;~ with tha time 
9chedU:e.) 

0 



11.uNJ:i.T!UJC"l[' JWi\l SC'HIEDUU! . 
- -

~geated Hcltho<Jl off JP1rese~1talt fon __ Pirogirebs IDlcpoirlt 

Month of Hl 
tll<l!itl!! 

L !Land Aq11.nis ilt llon 

------------------------~xepor1ti1l1l1 19 ... 
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19 
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2. Access RoaJls an~ Cam~s l 
l " 

l. EngJlneeiri11!1lg and lDesig~ I 

ii I 4. IDaim: IEairrrhwoir~< 

S lt nJJctt1.urll!e 
'I 

I 
.noo 'j] 

5. DiveirsJl.on !Jeil ir 

·.~..........-.....-:--_, .. ;<·ll !~~-:-::•~"'I ! 
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I 
I 
r 
I 

6. Ilia in C1:m<hl s 

I 
7J • !Rirallllch Cluumells 

~ 8. fPIA.tllll:!r Jlfbiultsirilt!!fll 

~ 9. RoadtJJ 

L eltc. 
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~ 

·11 I 
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i 
Hev Jls foon illl1l ScheJluh: off !P'Irogrraalf! 

[)aa.e 
L 
2. 
}\. 

4. 
Chaiirt OCey. SdnedhJJll.e worroc IJl'lrOgtrl.:!Jllllt> Jfon: e@ch Jl!terum JlITTi ttDne s~fi1eJlwille ~rr<-:: sfiTuOll.ml Oll1l '" ll illl1le Scii'!R e Ill~ a .riloOJlbn e ll Jlne dl!Jl v!dr.!d 

l!ITT1to '1llltt:en1Blt~!ll)f Iluilitda sfi1aJlc,! sec It llo~nti [~ ;-:;="]D 0 eeidt eeca:llam iregu:·e@entilllllg 10% o[ u~e ~l&nysllcal '!.mrrk 
to fliie 1P'IP!iril'orr1medl. tu:!, wnir&. nee(J] lfhOt U}e :sdne.11~:eJ !fore evellll JJlell:rrllflilLlltilonn ilrru ttil~I1u:: 0 she ll.erni~:l:Iln oif f!<!CUon:s o:f 
<A lbi.!rr ITT1eedl OllOll: !he ILllimll tfonun eveon a:holLllgUn eadt rre1PJCesie1nrts e<qJ~JJall t:innimmrrs oif worrfL Acll:!lllali. [?trogrress is :;;tiw1.m lhy a [jll<?llraU.te.D.. dlloo.n\bi].e Hnne sllmilhrrlly <llivilitlledl lhtltO £.llteirmna:ellw Jfll!H :slltadle<ll fik:Cttllo:rna ff er~~·~-~-:· ----1\;"r;;,§Jf.~r~r,13]. 
eadn .illll!:lo rre1}rreseu1tfln1g ll.OZ olf ILfrtewou:lk. The peirceunlta(.l:e teomrr~ReUrnn: at tt~1e rretporr:tll.ll1i!5, dl~te i::i g~ven al the 
lfllgfritt lluim<ll enarll olf [plrrogrret:ill:i llfoett1. ICommJls!:il~o1tllu~g d<Ates .mire JlITT1idlllca1tedl lhy t\he sumb].e ~- llilll case :sdtcdluJled 
3}rrogrran1n:s sh<nnll.lil !he rrevftaelll, itht: ifiln;Q: a·entorrt RJehuig ifilre[P>arreiill affa:err £uclhi u:evlls:l!.onn goes Jl!lltto elf!fecrr: ~hound 
show lhoitOn a:Jhie !Dair 1pnrogrrain11Jl P.:::illl\g tnitHm<l!onne.dl amJl rr.Uie Ole~ i0>1l1le fn,eJlng a<l!ou)tedl .illll\ lla:s pll.15lce. ·11nni: rreasonH> (forr 
sudn clrHmge1'1~ Bll!liill eet,illllllates oif rduellrr e{flfec!J: on !the oveirBJU. cmnpleil:llon~ off tthe prnijecll: t>~UHsll.cl be srraa:c<ll 
Jl!ll tlhie text off lt~e rrc~orrlt. 
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Accumulaa:edl 
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scmmm.IE (}l<' ACCIUMLLATED AJN'l'ICil»A)'ED AND ACTU..!Al EXPENIHTURES 

Suggeeted Method of'Presentatfon 

vReportiog Date 
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OPE1lA!ICN 

Project !tame: 
Seae:r.i: 
Size of Co~d Area: 
Actual Project Cose: RtJ million 
Date App~ovQd by Cf..nJ: 
Data of First Release of ~ater: 
Data of Comf'lation: 
Supervision Report P~epared by: 

Dates at PToject Siea D~e~s in Statgi 
fr To 
Fr To 

Present Mission 
Prn'ious Mis siott 
Seaff Participating ill !'Tesent Mission.: 

PART 3: OPERATION SUMMARY 

Ar~a Irrigated in Khari.£: Upland Crops 
(Mcmths: ) L~.Jl<md Cbops 

Area Irrigated in Rabi: Upland Crops 
(}f.cnehs: ) Lowland Crops 

ArWl Inigated in Hot ~ea.son: Upland Crops 

(Months: ) Lowland Crops 
Status: l-?~oblem Free OT Minor Problems; 

2~Moderate Problems; 3-Ma.jor P't'Oblem~; 

Trend; l=!mprovll!.g; 2-Sta.ticrnaJry"; 3-Deterio:g>~~­

ing; 
Types of F-roblmM: (Enter Most Critical. f a.c·eor 

W~Ini!dequa.te Inflow eo Reservoir; 
Y.i.=~g~1!'ia.l; T~Teehnical; O=-Oth~r, 

s-peeify: · 
C-Nou-Couformity with World Bank.Crieeria. 7 

sp~ci.fy: 

.,. .. 
General Comments: 

l't' '!:".> 
FY To 

This Y~ 

~m=· ·""'====·='ha 
ha. 

=~~ 

ha 
""""""="""""'=· 

ha. 
-===~ha 

ha 
~~ 

P?evious Year 
. ha 

""'===== 
ha 

~==·==h.a. 

ha 
======ha. 

ha 
-==="""'· =· ·====--=· ·=· ,,,,; 

(The overal.J. irI:igaeion supply 9ituat1on. What is the supply situation in 

tAil-end areas? When the irrigation schedule and the wate1:: allocation plan 

adequate? Compla.:Wts from fa:.t'mers? Measured St!epage loss4!S in main eauals 

and distrihutar:f.es.) 



PA.RT l: : .. u::,n:"P.VOL'tl OPERATIONS 

Area Ra.inf all 
Inflow to Reservoir 
Ir~igation Releases 
Spills 

General Comm~nt~: 
('Wber~ releases.) 

3 4 5 6 

~F~cus: l=Froblem F~ee or Minor P~obl~; 2=Moder~ee 
Problems; 3=Major ?roblems 

Trend: l=!mprovirlg; Z-Staeionary; 3=D~terio~atillg; 

7 

Types of ?rohle.ms: (!nee~ Most ~rieic<lll ~~ctor fi~st) 

F~F:tnaneia..1./!u.dg~eary; M=l1afii<'..~~:r:ia.l.; !=Technical; 
0-=0ther, specify: 
C~Mou~Couf ol"lldty with World B<lllk C'J;itel;':i.a., sp~c:.:u:y: 

~neral Ccm1meuts: . 

8 

'tb.is 
Y:?ar 
~---=-= 

9 10 

P1:evious 
Year 

~~-__,..,.~ 

(Are project wo~ks maintained prope~ly? W'here in the system are ~he proble:~s 
most: c:rttictl? Maintenance 'IJorks canied out during the ye.ab'. Equiplllent 
for maintenance.) 

P.Ut'I 6: ST~G 
(S c;affing 5c:hedule of c;.ie project: shom.ng the various c.a1:egcn:ies of sta!f 
employed and their n·mber. Perfo~ce of key se.~tf. !.s ehe sea.ff 
availability adequat<" for proper opEu'af:~Ot:\ <m.d ~intenant~e?) 

PART 7: J&M COST Ai.ID Btn'JW:'!...\RY sr.uATION 
(lh:eakdOWD. of exp®:lditu:&""es fer O&Y. Budgeie a.lloc~<:ion. Is the budget 
adeq~.te for proper O&M.) 

P AR..'t' 8: AGRICOI.~ DEVEI.OJ?MENT 
(Project: area yields. Constr2.ints to a~rr:f~c:ul.t:ural develop111~t 0uch as 
supply of credit and cash Ul.puts, dl::a.ft pcr~:Tet', fa:i;m l 1bcn:. Need for land 
levai,ing/sha.ping. Water distribution belm-1 the ev..!"7lQuts.) 

ll 
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uo· ttu\l .. :f9f1,;1.11 PROJ ECT DE51Gt4 SUMMARY 
LOGICAL FRAMEWORK 

Llf• of Pro}fj''' 83 
Fr- FY '9 FV __ _ 
Total U.S. f.,...i;,., 

Projecl Tlile & Humber: _ _!.~~!!!. Med l Ull lrri.gaJ:i.oo - lmHa. 
Dot• Pr"'"'-..t: _,..l/"t""4""/ ... /B ..... -
I..t.><1n: ~.W tiil lion 

t lllll ·" _ (:i 
HARRA TIVE SUMMARY 

Proll'a"' 01 S..cfor Gaol: The ..,oader objective lo 
whi.lt !Ith proioct <:ontrll>ul••: 

I. Incr•e<Jse levl"I t. St'lcuri t;y of !;m<il 1 
f'<1:rmer Income. 

2. F.xpand rural employm"'nt opporhmi­
tles. 

3. Jnei·eased availability of food t.n 
r11ra l r. 11rban poor. 

Proj•cl PurpoH: 

1. Increase food produeLion in Gt• i""'" 
2.1.l•~cr·ease \-.he risk of dn,ughl. 

Output.: 
l. lrn:reased acreage under irrigation 

in the stale of Gujerat.. 
2. a. lllew MIPs constructed. 

h. Improvement modernization of 
(!Xistlng MTPs. 

2. Net·.work of aut:omatic discharging 
ml'?asurino stal:ions. 

3. J\grlcultural plans for each !HP 
complcl;ed. 

08JECTlVEL Y VERIFIABLE INDICATORS 
Meo1u••• ol Gool Achlev•menl: 

MEANS OF VERIFICATION I IMPORT NH ASSUMPTiiff:t....... 
Anu .. ,.11..,., .... edilnlnt .-1 ..... t•: 

1. Income Increased 5 to 6 l inies over 
present levels. 

2. Increased emoloyment: 
N~w MIPs Im2roved MIPs 

a. Far1119,000·101is· 4-,ooo .Jobs 
b. Non-" 11,000 " 4,000 " 

l . Farms f, rural ar<•a hiiS,., 1 i t1P. 

iUtd f<>' I ow-- on !=i.Ur'Vf,•yr; dorH:l' dS 

part of evdl. plan. 

2. Govt-' rnme11 t. s tali s I. i cs on food 
consumpt i <>n and pr1 ces. 

1. GOl/r.OG maintains agricultural prire policies 
which are favorable to small fal"llers. 

2. Changed production practices Are labor de­
manding and not labor displacing. 

3. Construction activities of MIPs continue to 
use labor Intensive IZ!Cthods. 

4. Present land ceilings are maintained. 
5. Hew ag processing facl 11 ties to handle ln­
crease·1 ag produr.tlon .-i1·f' loc.-iterl in rnral <lre.- · 

3. Food grain & oilseed use in 
Gujarat & other lndlan stdl.es. 

. 6. t411·k<'l & ~:l.ot<ll':t:! r~~t.wol'k 1~')11111lrn: ;.i.~·111al" ,. .. ,. 

Condlllon• thot wlll lndlcol• purpo••l>oi t.-n. -- -- - 1.1tcl'~:l'lnf•tl prnht<'t:.1011. 
ochl•v•d: end ol prol•cl 1tC1lv•. AHuMptlont tot Octll•v•"• JIUl'l'O-• 
l. Food grain production increased 1 · Farm surveys done as part of 1. Credit available at reasonsble rates. 

by approx.: eval. plan. 2. Technological inputs remain accessible ~nd 
a. 102,000 to~s - new MIPs at reasonable prices. 
b. 40,000 tons - improved M!Ps 2. Gujarat c:rop st.atist:ics by 

ntstrict. 

TOTAL: 142,000 tons 

2. Increased oilseed production .•. 
32,000 tons. 

3. Reduced variability of food 
production. 

N;ii!>nitude of \Jut puts: 
(Estimat~d) Acres) 

1. (a+b) #Proje~ts IrriKac.,d Ha. 
- New mPs: 13 80,000 (:!00,000) 
- Improved: 20 69,000 (173,000) 

2. Measuring stations established. 

3. A)!,r l.cul Lut'..ll plan:; ;,rc·p,ir,:J for 
<!.:!Ch ~!l?. 

1. Irrigation Dept. records. 
2. Hevi.ew of baseline agro-econ. 
surveys and ag. plans for 2ach 
MIP area. 

3. Gujarat irrigated acreage 
statistics by district. 

' 

J.Ag extension system strengthened thru 
separate World Bank loan. 

4'. Ag 8 Irrigation Oepts. coordinate activltie~ 
well. 

5. Reservoir releases managed to a1fnim!ze 
the kharlf planting risks. 

6· Price relationships encourage farmers to 
plant additional acreag~ for food production. 

~ssunmtjgns for ac!Jieving gut9nt5 

1. GOG engineering & contract mngts 
capability adequate. 

2. Adequate number of feasible projects can 
be identified. 

3. Private contracting capabf1ity ls adequate. 

1; .. 11,----------------lh-~----.,,.----------
1mpt•menlollon larg•I CTrp• and Ouanlltr) ' AHu"'Pllon1 for ptovldlng lnpuh: 

!l!!•mcing:l\TD & lD/\ reimburse 
for local currency costs (IDJ\ 
cortain l'X costs) - as hnlow: 

GOI 

I A10 -x I 1 )Conntruction of MIPs 
2)Mo(fornlzatlon of Mii's 
3)Rlvnr Gaugjng Network 

-Shorl-term Consul lan ts ( FX) 
-Vehic~les 

-Equipmm1t (FX) 
l.)Monttorlng f, F:val11at:lnn 

Sl:udies. · 

x 

[or 

GOJ Jll/I -y x 
x x 
x x 

"/.. I 

l>isbursnmcnts 
(Million US$) 

_YCtlf. !V':.!! GOI WI\ _IOTJ\I, 

F\'?9 6 t. 3 13 
FY80 6 15 1:5 '.St. 
f'V8l 7 20 17 44 
FYH2 7 :n 19.5 <.9. 5 
FY83 4 2t. 20 f.H 
FY8f. 0 14 .2. ') 26.5 

'1'01'1\I.: 30 1 oo 'Rs·:-o 2 i !) -:-0-

I l) 1n11/AIO ~nnltorinq. 

2) Sub-project accounts. 

:~) GOG/GOJ aud i I. repnr·ts. 

4) GOG/GOl vouchers. 

GOI/GOG pr()vide suffi<:if>nt 
funds on timely hasis 

'1:> 

~ 
>< 
'~ 
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Development of Benefit Matrix for Medium Irrigation Projects * 
General 

The medium irrigation projects (MIPs) would be appraised and 
approved by the AC of ewe within a free limit of Rs 70 M. In order to ensure 
that assumption of yields, inputs and prices ara uniform and realistic and 
that projects financed by the IDA credit are economically 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 analy,ses of available climatic and agro­
economic data, the following conclusions have been drawn: 

(i) the varr~ations in rainfall and soil types between 
dif fereut parts of the State are reflected in both 
yi~lds and cropping patterns under rainfed condit.ions; 

(ii) under irrigated conditions, the yields differ relatively 
little from one agro-climatic zone 'to anol:ner; however, ------
there are relatively large variations in the irrigated 
cropping patterns of various zones; and 

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

Consequently, the benefit matrix has been designed to accommodate 
local variations in cropping patterns, both under "with project" and· "without 
project" conditions. The "without projecc" cropping pattern would be derived 
from a survey of the present cropping pattern in the MIP area. The 
"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 axe 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 Input Requirement;!,• The State-wide average irri­
gated and rainf ed yields in a year with normal rainfall are shown in SAR, 

*World Bank Source 
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Annual, T-15. l/ The same table also gives the projected future yieldt.. :.::.id 
the input requirements and economic crop budgets. 

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

Discounting Factor. A 12% interest has been chosen in the devel­
opment of benefit matrix as tris rate approximately represents the opportunity 
cost of capital in India. The final year of the construction period is chosen 
as the base year for discounting ?Urpos~. 

Build-up ~~- In order to take into account the time perspective 
of yield development, build-up rates have been estimated for: each crop im.det' 
each situation (r.1infed, irrigated). Full d~velopment of project benefits 
is projected to be reached six to seven years after completion of the MIP. 
Ra.infed yields and yields of irrigated cro·ps in the "withot\t project" situ­
ation have similarly been assumed to grow -- at a constant annual rate 
for about six or seven years after. 

· ·• Construction Costsv The annual r:ate of implementation of MIPs 
has been assumed as follows: 

T.melementing Per::f.od 
5 Years 4 Years 3 Years 
Percent of Construction Costs Incurre~ Each year (%) 

-4 ... 
-.J 

-2 
-1 

0 

9 
21 
30 
25 
1.5 

13 
31 
35 
21 

The discotinted end value of the construction costs (K ) can be 
0 

K 
0 

m k x CCF x C 
0 

0 
:a ! 
i ... -4 

Pi :x: C x CCF 
(l + r) i. 

22 
46 
32 

(1) 

J../ The monsoon rainfall has a large influence on both rainf ed and irri~ 
gated yields. Because of the variability of the rainfall, the present 
yields for the major crops have been e~eimated by fitting an exponential 
trend line to the State-wide yields over the last decadeo (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 k • a constant, the value of which depend on the construction period 
0 

CCF m construction conversion factor (CCF ~ 0.75; sea Chapter IV) 
C m ~otal construction cost at financial prices 
1 m years 
Pi 0 percent of construction cost spent in year i 

r m the interest rate (12%) 

-~ -- The cr0op specific benefit factors, expressed in rupees per hectare, 
are based ou the discounted net present value (NPV) of the future production 
benefits from one hectare under the crop. Certain adjustments have been ma.de 
to the discounted NPV in o~der to simplify the application of the ben~fit 
matrix for project evaluation. These adjustments are discussed below. 

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

50 b~ 
50 c 0 P. * * I: (: x l: . l. }; (B x I: bi . ) > ! l. C CCF 

c C iml (1 +r)t c C imJ. (l+r? i""""4 (l+r) 
~~ ~.:=~ 

Production with project Productio·.i without project Construction cost 

Discounted benefits derived from project 

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

c a index for crops 
A a area under crop c with project a: .., area under crop c ~r:i.thout project 

be o net economic benefit in year i of one hectare under crop c 
i 

(2) 



Formula (2) can be combined with formula (1): 

(A * c 

Divide both 

50 

sides with (k * CCF), which gives: 
0 

b~ 

> k. * CCF * C 
0 
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so be 
l: (A * I: (l +!rr} IC\, *CCF}) - 2: (B *(!: Cl+r~ l.}/ (ko *CCF) 1 > c (.3} c isl c ial 

Daf ine 

4 50 
X m (!: 

c (4) 

The·X , as defined in formula (4) above, is eq1U:1.l to the discounted 
c 

value of all future production benefits: from one hectare l.lllder crop c, adjusted 
to take the shadow pricing of construction cost and construction period into 
account. However, as noted ju para 9, the value of k de?ends on the imple= 

0 
mentation periodo Most MIPs would be implemented over a five=-year period, 
which gives k m 1.243. 

0 

The benefit factor for crop C is defined as: 

50 b c. 
i 

(l: (1 )1) /(1.243 + 0.75) 
i'"ll +r 

F 

Formula (3) can now be rewritten as: 

A 
c 

Total production 
benefies with 
project: 

F c 
B 

c 
F 

c 

Total production 
benefits without. 
project 

Net benefits due to project (B) 

> K' * G 

Adjusted 
project 
cost 

( 5) 
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The factor K' represents an adjustment for implementation periods shorter 
than five yearso For four and three year implementation periods, K' is 0.94 
and 0.89, respectively. 

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

E A * F 1: B * F 
B/C "" ratio c c c c c c 

K * c . - - ---- -- - - --

A summary of benefit factors for future with and without project 
conditions is presented in SAR, Annex l, T~l9. The discounted value of future 
agricultural production wc~ld be established by multiplying the "future with 
project" and present: (appr-oximation for the "future without project") cropping 
patterns with th1.;: relevant benefit factors. The difference between "with" 
and "without" production values would give the discounted net ben.!fit of the 
project, which would be divided by ehe adjusted capital cost to obtain the 
benefit/cost ratio. A B/C-ratio above 1.0 indicates that the MIP is econo­
mic.ally viableo 

Adjustments to Benefit Factors 

Tr.ere are significant variations in yields between the different 
agro~climatic zones. Ideally, benefit factors should be developed for each 
crop in each zone. However, the available agro~economic data is not reliable 
enough to allow accurate estimates of the crop specific economic net returns 
for each zoneo Instecid; a general adjustruent factor, applied to the total 
benefits derived from rainfed crops, has been estimated for each zone. 
Vari.a tions in irrigated yields are relati\rely minor, and, consequently, they 
have been disregarded. 

The following five agro~climatic zones have been defined for the 
evaluation of MIPso l/ The zones are: 

ll 

I 
II 

III 
IV 
v 

Districts 

Banaskantha~ Kutch 
Amreli, Bhavagar, Janinagar 
Broach, Bulsar, Dangs, Surat 
Baroda, Kaira, Panchmahals 
Ahmedabad, Gandhinagar, Ma.hesana, Sabarkantha 

Normally, GOG works with eight agro~climatic zones, that represents 
variations in both yields and croppin~ patterns. Since the local 
cropping patterns are explicitly taken into account in the benefit 
matrix, the ma:t,n purpose of the definition of agro=clima.tic zones 
for the evaluation of MIPs is to take local yield variations into 
accounce For this purpose, five zones give the require accuracy. 

- --- ---
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A brief description of the zones and the r:iacommended ranges in cropping 
patterns for ':UPs in each zone are given ill Appendix 1. 

Based on an analysis of present ra.infed yields, tl::u~ ·following yield 
indices have been developad for the major crops~ 

Kha.rif 

Rabi 

Pearl Millet 
Sorghum 
Maize 
Paddy 
Pigeon Peas 
Pulses 
Groundnut.s 
Tobacco 

Wheat 
Gram 

Bi~seasonal 

Cotton 

Zone I 

75 
60 

90 
90 
80 

80 

!00 /a 
80 180 

... 100 
100 100 

120 
90 110 

100 

100 85 

120 
i.:-:o 
100 

95 
100 
100 
110 
100 

100 
100 

120' 

,.05 
80 

100 

90 

100 

10() 

=~~==~==~c.·~c ~=~~======2~======~========~ J2. Indicates that · ·@ crop is of minor importance., 

2~ Assuming an input elasticity in the order of 0.5 as a re~ult of 
yield increase, economic crop budgets have been developed for egch zon~. 
Subsequently, the average actual return per ha for the zone has been esti= 
mated, utilizing the prevailing rainfed cropping pattern~ The corr~sponding 
net returns based on the standard yield and input projections have been cal= 
cula.ted. By dividing the actual net return per ha by the weighted 11standard 11 

net return per ha, an adjustment factor was estimated for each zone. This 
adjustment factor corrects the error that is introduced ~uheu the standard 
benefit factors are used for all zones. The estimated adjustment factors 
are: 

Adjustment Factor 67% 

II 

90% 

II~ . 

100% 

Ii/ v 

110% 100% 

2~, The yield estimates for pearl millet, sorghum, groundnuts and cotton 
were also tested through a regression analysis based on district=wide and time 
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Sl!ries data on kharif rainfall and irrigat:ed yields. J.j The results of t:hese 
regrP.ssions, which are shown in Figure 1, are generally in line with the yield 
assumptions in para 27. However, there i~• a significant difference for ground­
nuts. This can largely be explained by the f.act that the regression analysis 
disregarr.~ the distribution of rainfall and the soil types. 

IV. Prices for Ecot;omic Analy~ 

General 

The economic .?rices of major tr'aded agricultural outputs and inputs 
ara derived from the IBRD proje~ted 1985 world market prices expressed in 1978 
currency value with appropriate adjustment:s for freight, handling and process= 

" ing. The projected economic prices for non=traded foodgrains, cu the other 
hand, are based on the historical ratios between these crops and thae of wheat. 
The financial prices of various crops are projected on t:he basis of their 
historical price trends (para 33). Present and projected financial and eco= 
nomic prices are given in SAR, Annex 1, T~l3. The detailed assumptions behind 
the estimates are described below. 

Official Exc~auge Rate (OERl 

Until Sept.ember 24, 1975, the Rupee was official valued at a fixed 
Pound Sterling rate. Since then it has bEHm. fixed against a. "basket" of cur= 
rencies. As these cur:cencies are floating; the US Dollar/Rupee exchange 
rate is subject to change. Conversions of. financial prices have been made 
at US$1 to Rs 8.60. 

Standard Conversion Factor (SCF) 

The benefits of the MIPs are evaluated at world market prices, Le. 
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 on the world 

ll Regression equation· y 8 a + a.i l~ + ~ R 0 

where YR "' rainf ed yields 

~ 0 Kharif rai:nf all 

Other variables such as fertilizer consumption, cultivable area per agri~ 
cultural worker and average farm siz1as were included in the analysis but 
the regression coefficients were always insignificant at the 10% level 
and vi~tually no improvements in the correlation coefficient was achieved. 
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tw:u:ket. Tariffs and trade restrictions :!.ntr educe a dist<:> rt ion in the price 

relat:ionship between traded goods ~~ valued at world market prices ~- and 

non-traded gcods ~- valued at local prices. Thus, the costs are not directly 

comparable with the benefits. In order to make them comµ,arable, an SCF is 

applied to the price of non~eraded goods and consumption. In the absence 

of trade re3triction.s, the SCF can be approximately calculated u.sing the 

formula: 

X + S + M + T 1/ x m -

For the period since 1970, this calculati9u gives an SCF of 0.86. However, 

~ince this estimate does not take into consideration quantitative restric= 

t:ions, it provides only an upper limit f 01: the SCF. The Indian Planni.ng 

Commission recommends for the evaluation of industrial projects the use of 

conversion factors for foreign exchange and for lUlt1aded gooc$ that implicit= 

ly 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 econow.ic analysis. 

Prices of Agricultur~l Outp~ 

The eccnom:i.c price3 for traded $Oods such as rice, wh.eat, maize, 

sorghum, cotton~ groundnuts and sugarcane are based on their border prices 

at the· OER. The domes~ic cost components (i.e. local transport and market= 

ing charges) are adjusted by the SCF of 0.80. The economic prices for non= 

traded foodgrains such as pulses are derived by applyj.ng the histoJ;"ical price 

ratios between these outputs and wheat to the economic price of wheat. 

Similarly, the economic price of non=t .ded oil crops has been derived 

from the economic price of groundn• The projected financial prices 

for various crops are based on thL -dtimated historical price trends ll 
in India, adjusted for local conditions in Gujarat. In general, there is 

a close correspondence bet~een the proje~ted economic and financial prices. 

Prices of Agricultural Innuts 

Fertilizers have been valued ae the projected world market price. 

Pesticides and insecticides hav~ been assumed to be traded. It has-- furihei -

been assumed that no taxes, duties or subsidies are lev:Led on .them and, thus, 

the economic price is approximately equal to the financial p~icee The 

financial price of 1:rnJ.locks and miscellan.eous charges have been multiplied 

l/ X - fob value of exports at the offi.cial exchange rate (OER); M "" cif 

value of imports at OER; S "" export. subsidies; T "' import du.ties. 
x m 

J:.I See Draft on Economic and Financial PricP~ of Agricultural Projects 

in India, by staff of South Asia Projects Departmento 
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by the SCF to express them in economic terms. Analyses of farm labor ~upply 
and demand in various Indian irrigation projects typically give an ~~anomic 
shadow wage rate for farm labor in the range of 1/2 to 2/3 of the average 
f ina.ncial wage rate. For the :malysis of MIPs in Gujarat~ a shadow wage rate 
of 67% of the market: wage has 'Leen assumede 

Construction Conversion Factoi.: (CCF) 

ie The MI!'s would be coostructed using a m..i.x:ure of equipment, skilled 
and unskille.d labor. For the economic <.malysis, the CCF is estimated as 
follows: 

(a) Traded Compone~. :bis component includes capital=intensive 
works wh:i.ch require imported materials. Since it is traded, 
the ciJnversion factor is 1. 00. It is est:::!!ilated that about 
15% of the construction 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 30% of the cnnstruction costs arE~ included in 
these category. 

(c) Unskilled Labor. A minimum wage for unskilled construction 
labor is in force in Gujarat. Since daily workers virtually 
never are pai~ above the minimum wage, it is likely that this 
wage is higher than the wage at which the workers would be 
willing to work (i.e. their supply price). Civil works con= 
struction is 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 construe~ 
tion work. By comparisons with agricultural wages in the 
State, it is estimated that the construction laborers' supply 
price is about 15% to 20% below the m.ini~um wage. This gives 
a shadow wage factor which ~.s 10%~20% below thEa SCF, or appro= 
rlmately equal to O. 67. It is estimated that unskill~d lau..;r 
constitutes about 55% of the constructi~n cost. 

Traded IteMS 
Non=t:raded Items 
Unskilled Labor 
Const=uction Costs 
(weighted average) 

Laud Acguisition 

Conversion Factor 

1. 00 
0.80 
0.67 
~ 

Oo75 

.k. Land used for reservoir and cana.ls is evaluated in terms of agri~ 
cultural production foregone. 
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V. Evaluation of Design St;2ndard,::i fc~~~t!9~ Ir:;:,,~c..t:!.on Project~ 

General 

,,,. • In order to fully utilize Guj a.rat'' s scarce surface water resources, 

two ma,j or design improvements would be introduced for medium irrigation pro~ 

jects (MIPs) under the credit: 

(a) The canal sys tefil would be exte.nded down to regulated outlets 

serving 8 ha blocks, on the average, instead of the tradi= 
tional 40 ha blocks; and 

(b) All canals would be fully linedv 

This Chapter provides the economic justification for these design standards. 

~st:imates of Water Losses in Existing and IJBProved MIPs 

::,.. Conveyance Losseso For a 10,000 ha unline~ syste~ with 40 ha 
outlets, the wetted perimeter :b typically 400,000 m (40 m /ha of CCA). For 

a 2con:espond.ing line,d system, the wetted pe:i:imeter is es ti.mated at:: 350, 000 

m. The seepage losses are-assumed to be 8 cusecs per M ft~~ an unlined 

system (silty clay loam, see para •••o) and 2 cusec~ per M ft in a lined 
3 

system~ The annual field irrigation requir.emenes are est:l.m.ated at 6, 000 m /ha 

of CCA for projects with a cropping inte~ity of about 120% and a mix of up= 

land crops. 

3 
The seepage ~osses when the canal system is running full are 

0.975 m /sand 0.213 m /s for unlined and lined systems, respectively. When 
the releases are less than Vlhat corresponds to the fall capacity of the c.ana.,1 

system, the wetted perimeter is reduced. However, the reduction in wetted 
perimet2r is less than propor~ionate to the flow. If the canal deliveries 

are rotated, the seepage losses are lower than if no rotation takes place. 

It is estimated that the average seepage losses are 75% of the losses when 

the system is running full. For a ten3month irt':i.gi5ion season, the total 
seepage losses would be about l9o2 Mm and 4.2 Mm for unlined and lined 
systems, respectively. 

~ve Operational losses occur both on farmeLs~ fields and the canal 

systemo Some of the losses on the fields are due to poor farm irrigation 

prac t:ices. However, wastages also occur when the release::J from r.he can. il 
system are not properly controlled, which results in watex deliveries either 

__ at.._times __ when_the _faoner_does _not: req!li~_e_w·at:en; _or in -~01~t::s_ !:ha_t _are_ l~~ge;- ____ _ 

than what: he requires to effectively 4.-rriga.te his crops. These types of 
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wastages are attributable to the canal system J,/ and are included in the ope­
rational losses in the canals, which also include wastages at the tim1 of canal 
closings, breaches, etc. In general, the operational l"sses are higher in an 
unlined 3ys tem than in a lined sys temo Based on a revte~w of irrigat..i.on releases 
and f1eld irrigation requirements in a number of HJPs, it is estimate~ that 
the operational losses in unlined systems is about 20% of the divers1~n. The 
operational losses in lined systems are assumed eo be 15%e 

't; Tha total conveyance losses in lined and unlined (10,000 ha) sy&,"' 
tems with outlets serving 40 ha blocks are thus estimat1;;d as f ollowc: 

Unlinec! 
3 

Lined 
~~= 

' ====M m ~-=~~~ 

Total Releases 99.0 99.0 
Seepage Losses ~19.2 =4.2 
Ope~~ci~nal Losses ~19.8 =lhl m=rn 

Used at the Field 60.0 79.9 
Couveyance Losses 39.4% 19.3% 
Rounded 40% 20% 

:+7 The ext::eIL<Jion of the lined canaLl sysec .;i down the outlets serving 
8 ha blocks is assumed to increase the ccmveyance losses from 20% co 25%. 
The conveyance efficiencies ~orresponding to these losses are: 

Unlined system with 40 ha bloc~~ 
Lined system with 40 ha blocks 
Lined system with 8 ha blocks 

60% 
80% 
75% 

Field Irrigation Effi~iencies. Fer a 40 ha b~ock, the field ditch 
(channel) efficiency is estimated at 70% and the field appJ.ication efficiency 
ac 75%, giving a field efficiency of 52.5%. In a 40 ha block, Che cecal 
-length of field channels is typically abc>Ut 70 m/ha. In an 8 ha block, the 
length of field channels is reduced by about two=thirds. Thu:;;, it is assumed 
that the fi~ld ditch efficiency w.f.thin atl 8 ha block is about 90% which gives 
an overa.J..t. field nf ficiency of 6 7. 5%. 

----~- - -

+~. Overall Project Effi~iencies. The estimates discussed abov~, and 
the corresponding project efficiencies can be summarized as follows: 

l/ Many other studies count thi~· as opE~rational farm losses. As a. result 
of this difference in definition, on.=far.n losses that have been observed 
in most studies are higher than what is assumed in this study. However, 
the overall system losses are of t:hE~ same magnitude. 



Conveyance Efficiency 
Field Efficiency 

{Field Ditch) 
(Field Application) 

Project Efficiency 

Unlined System 
40 ha Outlets 
~&SF?"-'- 797"~ 

0.60 
0.53 

(0. ~'1) 
(0. 15) 

Oo3~ 

Lined Sys ten1 

40 ha Outlet:s 

0.80 
o • .: 3 

(0.70) 
(0 .. 7.~) 

0042 

Factors Determining the Value of Water .§!!ving,;t 
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Lined System 
?

2 
h a__Q u t l .§..~}? 

0.75 
0.68 

(0. 90) 
(O. 75) 
OoSl 

.• The economic value of water savings depend on a nWJlher of factors, 
tho most important of which are: 

(a) the water supply situation; 

(b) the groundwater situation; and 

( c) the levE;l of agricul t:iral devel.opmene and the ef f icienc.y 

with which farmer3 use irrigation water. 

-. The Water Supply_.§,,,ituati£ll!o If the supply of wacer is plentiful 

and the water allocation to the project under invest1gabion can be Lncreased 

without any reduction in the supply to ot::her projects, then the value'of water 

saved through design iml'rovements is zero (i.e. the Opp·Ortunity ;:ost of water: 

is zero). In this case, modernization haLs to be justti:f.ed through cost sav= 

ings, raduced water logging and improved relia~ility of the ir~igation supply. 

This might be the case in delta areas of large, perGnnial rivers or in a :ew 

river basins when the amount of cultivable land is limited. However, if the 

wat:er supply is scarce, any water savings will result in increased a.gricul= 

tural prodnctiono This is virtually without exception the case in Gujarat 

and in aJ.l the low rainfall areas of India. Cotl.sequeutly, ehe present: <lnJ.ly~ 

sis t.s based on the assumption that the amount of water available is less 

than what can be productively used for iJ:rigaeion in the c.omma.ud area. 

:~ ·' The Groundwater Situation. It is possible tc identify four possible 

groundwater situations, each of which require a separate type of econom.tc 

analysis: 

(a) Surplus groundwater=~eep aqui.'Cer. Under these circ:tllllSt:a.nces, 

it would be f ea.sible for the Gi:>Verl'.!Llent to in.stall tube~ilells 

either for direct irrigation or for augmentation of canal 

supplies. Thus, the Govermnent can provicje_aidciitiona.l wa.t~r __ _ 

for irrigation eitner by pc:iq>ing groundwater or by reducing 

losses in the canal system@ Under these circumstances, canal 

lining is justified only if the cost of serving water through 

lining is lower than the cost of pumping. 
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(b) Surplus groundwater--shallow aquifer. In cnis case public 
groundwater development would not be feasible. Since there 
is surplus. groundwater, additional recharge of the aquifer 

is of no value. Water savings through better design of the 
irrigation system will directly increase agricultural pro~ 
duction and if t:he production benefits are greater than the 
cost of the improvements, then the improvements are justified. 

(c) Limited groundwater resources. If the groundwater in the 
project area already is fully utilized or can be expected to 
be utilized in the near future, any reduction in th~ recharge 
to the aquifer will reduce the water available for pumping. 
In this case, lining, for example, results in making more 
water available at t:he canal tuJ:nouts while at: the same time 
reducing-~ albeit to a lesser'extent =~groundwater irrigation. 
Thus, an economic evaluation of design im:provements has t:o take 
the reduced grouud~ater re~harge into account. This is the 
prevailing situation in Gujarat. 

( d) Non=useable groundwater. If th~ aquifer is saline or cannot 
be used for irri5atian, any water going into the ground is 
last from productive useo The economic justification of design 
improvements will follow the same principle as in (b) • 

. ~ The Central Groundwater Board of GO! has estimated that between 
one-third and half of the water lost thl.·ou.gh canal seepage gees abscrbed in 
the cop layers of the soils in areas close co Che canal where ic is lose 
tLlrough evaporation or non~productive evapotranspiration. Of Che remaining 
quantity that reaches the ~roundwater table, only about 70% can be drawn 
out locally. The rest regenerates elsewhere where it may or may not be 
useable. l/ Thus, between 35% and 67% of the seepage lo::ises can be reused. 
For the purpose of this analysis, :!.t is as:sumed that: 50% of the seepage 
losses can be utilized through pumping of groundwate= while the remaining 
50% are inevitably lost. 

~4 The cost of PWjPing groundwa3er, which depends on the aquifer, 
ranges between Rs g.12/m to Rs O. 23/m fc1r shallow wells (Table l) and 

is about Rs Oo 09/m for augmentation eube~~J.±~---

Value of Irrigation Wat~. The weighted J:../ economic r~rurns per 
hectare for irrigated and rain.fed crops a.re Rs 2,780 and Rs 670, respectively. 
It is estimated that one hectare of irrigated crops replaces about two~thirds 
of a hectare oi :ainfed crops. Thusj the net benefits from one hectare uncle~ 
irrigation is about Rs 2,330e 

l/ 

1/ 

Interim Report of the National Commission on Agriculture on Modernizing 
Irri.gation Systems and Integrated Development of Command Areas; New Delhi, 
1973 .. 

The u-eighr.~ are based on the i:etigatE~d and :ainfed cropping patterns 
in 1970 according to the agricultural censuso 83 
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.. Based on projected future yields, input requireta.ent.s 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 irTigation outlets serving 8 ha blocks, the estimated returns 
are Rs 4, 730 per ha. The projected future net benefits f1~om irrigation are 
estimated at Rs 3, 640 per ha for projects designed at pre~3ent standards and 
Rs 4,160 per ha for projects designed at improved standards. 

~' 3 The gross utilization of irri§ation 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 a3 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 abo~t 
1/3 of the diversions can not be utilized at preseut. In para 44 above, 
the c.;;·<;:rall efficiency for a typical MIP has been estimat:12d at 32%. Records 
of diversions and actual irrigation in several major projects indicate even 
lower overall efficiencies for these prJj~cts. For all irrigation projects 
in Gujarat, the overall efficiency can conservatively be set at 30%. Based 
on these assumptions, the to3a1 amount of water available "~t the plants" 
can be estimated at 4,770 Mm from groundwate3 and 1,770 Mm from surface 
sources, re3pectively, or a total of 6,5~0 Mm • 

. 
_, ·' According to land use statist.~cs, the -irrigated area in 1973 /74 
was about 1.5 M ~a, 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 reli2ble_data tha~ the l~~d 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 30%, which woul~ give 
an actually irrigated area of 1.15 M ha in 1973/74. In t~is case, th~ aver­
age wat:er application at the plant: would be! about 5, 690 m per ha actually 
irrigated. 

Y By conservatively assuming that the water application is 5,690 m 
per.ha, the value of water is estimated at: 

Present, surface projects 
Present, groundwater 
Future, ~urface projects designed 

ae present standards 
Future, surface projects designed 

at improved standards and 
groundwater 

Value of Water (Rs/m3l 

3 
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!r. For the pre.sent analysis, zhe avet·age value between present and 
future have been chosen as R~ 0.50/m for surface projects designed at pre~ 
sent standards and Rs 0.57/m for groundwater and surface projects designed 
at improved standards. The higher value for the latter is due to a more 
reliable water supply • 

.§.!.~luation of Design Improvements for MIPs 

;~_ The investment cost for the distr:l.bution network in an unli11ed 
can.al system with 40 ha outlets is estimated J.t: Rs 1,600 per ha of CCA. For 
a lined system t:lie cost is estimated at Rs 3,080 per ha with 40 ha outlets 
a~d Rs 3,800 per ha with 8 ha outlets, nee of engineering overheads (15%) and 
physical contijgencies (20%). For the economic analysis, these financial 
costs are multiplied by the construction'conversion factor (0.75) • 

. ~. For a typical 10,000 ha M!P with a gross water supply of 100 Mm3, 
the utilization by crops and the losses are (pa7a 44): 

Unlined Canals Lined Canals Lined Canals 
40 ha Outlets 40 ha Outlets 8 ha Outlets 

Used by the Plants 32 42 51 
Operational Losses ~ Canals 20 15 1 :s 
Seepage Losses - Canals 20 5 10 
Seepage Losses - Fields 28 38 24 

Sub-total ~ To Groundwater 48 43 34 
Reused from Groundwater 

(50%) L!, 24 21.5 . 17 

L!, Assuming limited availability of groundwater (para 47). 

~--.., The benefits and costs associated with these three situations are: 



Canal water available at plant 
Valu~ of canal water 

Total value (1) 

Groundwater Pumping 
Cost of Pumping 

Total Cost of' Pumping (2) 

Net groundwater at plant ~ 
Value of groundwater 

Total. Value (3) 

Net Benefits: (1)+(3)+(2) 
Financial canal investment cost 
Engineering overhead and 

physical contingencies 

Total financial cost 

Total economi.c cost 
(CCF n 0.75) 

Unlined Canals 
40 ha Outlets 
-~-=-~ 

3 
32 .. 0 Mm3 
0.50/~ 

16.00 M 

. . 3 
18. 0 Mm3 
0.57/m 

10.26 M 

23.38 M 
16.00 M 

S.60 M 

2L60 M 

16 .. 20 M 

/a Assuming a 75% field efficiency. 

Lined Gang.ls 
40 }:?.~utlets 

42.0 Mm; 
0.50/m 

21.00 M 

3 
21.5 Mm3 

O.l.2/m 
2.58 M 

3 
16.1 Mm3 
0.57/m 
9.18 M 

26.60 M 
30 .. 80 M 

10.78 M 

41 •. 58 M 

31. 19 M 
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Lined Canals 
8 ha. Outlets 

3 
SLO Mm

3 0.57/m 
29.07 M 

3 
17. 0 Mm

3 0.12 m 
2 .. 04 M 

3 
12.8 Mm3 
0.57/m 
7.20 J.1 

34.33 M 
38.00 M 

13.30 M 

51. 30 M 

38.48 M 

_:. Thus, canal lining costs about Rs 14.99 Mand results in annual 
benefits of about Rs 4.22 M, which gives an economic rate of return of 18%. l/ 
The extension of the lined canal system down to 8 ha blocks cost about 
Rs 7.29 Mand results in annual benefits of Rs 6,73 M which gives an economic 
rate of return of 39%0 The economic rate of r~turn for all the design improve­
ments taken together is 26%. 

In What Soils Should Lining Be U:idertakenl 

The justification of canal lining depend on the seepage losses in 
unlined channels and the cost of lining. Utilizing the assumptions above, 

l/ The following patterns are assumed for costs and benefits: 

Year l 2 3 4 -~ 6 7 8 9 10 11=50 
Costs (% of total) 10 30 '•0 20 
Benefits (% of ultimate) 35 60 75 85 92 97 100 
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canal lining is always justified (i.e. the economic rate of return is above 
12%) when: 

Cost of Lining (base cost 
in financial terms, exclud­
ing engineering overhead 
and physical contingencies) 

2 
Rs 20/m2 
Rs 30/m2 
Rs 40/m 

Seepage losses in unlined 
channel at which lining is 
always ju~~t~i~f~i~e~d~~~~~ 

Surplus 
groundwater 

Limited or non~usable 
groundwate£ gro¥ndwater 
(-=- ==cusecs/M ft =~~~) 

3.2 
4.2 
5.1 

less than 3 
3. 1 
4.0 

~l The following seepage rates have been estimated for unlined canals 
in various soils: 

Soil TyPe 

Impervios clay loam 
Medium clay loam 
Ordinary silty clay loam 
Gravelly or sandy clay l~am 
Sandy loam 
Loose sand soil 
Gravelly sandy soil 
Porous gravelly s '1i '.s 
Very gravelly soils 

Etchevercy PWD 
& Reading /a. G~jarat iJ2. 
--~=cusecs/M ft --=~ 

3~4 

4-6 
6=9 
9~12 

12~17 

17~20 

23-29 
29~35 

35-70 

4.0 
6.5 
9.5 

17.0 

35.0 

il Quoted from "A Guide for Estimating Iri:igation Water Require­
ments", Ministry of Agriculture, New D(glhi, July 1971. 

/b Quoted from "Irrigation Agriculture in Gujarat: Problems 
and Prospect.~", by V.N .. Asopa and B.L. Tripathi, Indian 
Insti6ute of '1a.nagement, Ahmedabad, 1975. 

Besides the benefits that have been included in the analysis above, 
canal lining would: 

(a) Reduce water logging near the canals; 

(b) Reduce weed growth and the resul.ting deterioration of canal 

capacity; 
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(c) Reduce O&M costs; 

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

(e) Reduce the costs for earthwork and s•ructureso 

). •. The cost of lining is typi.cally betveen Rs 20/m2 and Rs 30/m2• 
Since the benefits from item (a) through (cl) above a.re more important for 
minor canals, i~ can be concluded that canals with 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 routiuely be lined in medium 

clay loam and more pervious soils. It is not clear cut whether major canal~ 
should be lined in impei:vious clay soils or not. However, in th~,se areas 
the aquifer is usually low yielding and groundwater development of minor 
importance.. T'.ae cost savings in terrllS of reduced earthwork and lower cost 
for structures in lined systems are usually quite substantial for larger 
canals. ll Thus, a general rule, also Illa.jar canals should be lined in 
impervious clay loams. 

l/ Usually in the ordel' of 10-40% of the cost of i;arthwork. and structures. 
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INDL\ 

. GUJ.A~i:tt\T :·!EDit~·f IR RI GA TI O:·I 

Character is tics of Rural Ponulation C.971) 

Landless as 
% of Agric. Literacy Scheduled Scheduled 

Workers Rate Tribes 

Kutch 37.2 22.9 10.0 5.4 
Banas~J.r;t:~2 20.3 13.0 10.1 6.6 

Zone I 26.4 16.5 10.1 6.1 

.Ja~ .. agar 20.9 23.0 6. 9 0.3 
~aj~::it 24.9 28.5 7.5 0.0 
Sur enc r-ac.aga r 40.3 22.1 11. 3 0.8 
Bhavnagar 34.9 23. 7 4.7 0.0 
A;:;r e2.:. 29.6 30.1 8.2 0.0 
JunagaG.1:1 "Q ~ ... ~. J 4 0.6 

Zone TT 29.7 0.3 .... ~ 

Broad:. 60.::: 31. 9 4.8 so. 5 
St.: rat 55.1 30.9 3.1 65.0 
3ulsa:- 42.5 32.8 2.8 60.1 
Dangs 23.0 14. 0 0.4 9 3. 5 

Zvne III 51.5 Jl.4 3.4 60.l 

iZai::a 33.0 38.4 6.3 1.1 
Par.c.b.::;iahals 8.9 18.8 3.6 !..l. 9 

BarcC:i 49. t.. 31. 5 5. 3 33.0 
Zcne ~p 28.1 30.0 5,, ~·.\ 23.4 J..;' 

Sabar:"ar;. tl:a 22.4 29.0 8.9 16.3 
Yahesa.:::.a 34.9 36.0 9.2 0.3 
Ga:id.h~::ag:..~ 42.1 39.8 6.3 0.2 
Ahmedac a·ci 48.1 31. 7 0.5 

Zone v 35.2 33.2 4.8 

GU.T.~R..\T 34. 3 28.3 6.9 18,3 

(l'rhan 54. 8 6.6 3.0 \ 
/ 
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INDIA 

GUJARAT MEDIUM IRRIGATION SECTOR CREDIT 

Salient Fc::itures of Sukhi Irrigation Project 

The Sukhi Irrigation project is one of the MIPs anticipated to 

be included under the line of credit. Prellrninary work on the project 

started i.n 19 77 /7 8. TI1e proj cct 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 <lar.:. across the Sukhi River in the 

Narmada Basin~ along ~ith a distribution and drainage network. The project 

would bm;efit about 6,600 farm hcuseholds mostly of the subsi.stence. cate­

gory ;,!hich pr:~ctice. rainfcd farming. Farn size distribution in the co::::nnnd 

area is 50% l~ss th~n 2 ha, 35% between 2 to 5 ha and about 15% above 5 ha. 

A ... "·;:..-:.-::.s;~ i ... '- ~·1-l_~ f::..r1:~ ir;c.c::l~ .... !.> ut.cw.t I~ .. .; 450 C!.11d ~·,fell beloiv the poverr.y· 

level. Abcut 30~,: of the populnticn belc·ngs to trib<!l groups r.bcut 4 77~ 

of the agricultural L2bcr fo1·ce comes frcn 1ar.dle~.:; households. Salient 

features cf th~s project are: 

Catchssnt 
Intcrc~pt2~ C2tchs2nt 
Free C2 tc~:.:::e:r. t 
Mean A~nu3l Rainfall 

Rcse.::·voir 

:·li'i~:ii:.:t:::t ;;£;.L·2r lt.:1.tcl (~<T:L) 

Dend sto~&Ee level (DSL) 
G1:oss stcr.::~e 2t F!~L 

Live stoi:;..g2 

Top le~el of ~2m 
Submerged nren of 

4 21. 00 km; 
6(-., 00 bn.2 

34 6. 00 km 
- 1, 092. 00 

145. s:: ·~ 

145.8~ r:: 

133. fO !:l 3 
170. CO E::i

3 
14. 20 

155.SO 
149.10 r.1 

- 2,510.00 ha 

Type: r,ollcd earth filled zone type \dth a central in'pervious section 

Total le~gth of rla~ - 4,739.00 rn 
}faxLJ.u:n hei;;ht of d:_1r;1 frcm 

deepest f1)Undnticn level - 25. BO m 

Snillw;iv 

TypQ: O;;ce type wich r2dL1l cru;t g'1tcs (10 nos.) 

Size 
tcngth of Sp::.11:\«'ly 
Spillvny C3pactty 

C~L<d i;n f 10('1.l) 

- 12.50 ~ G.23 m 
Jf!'] • G i:1 m 

- (t' ( ~ 7 7 • 0..J ~~1 



Distribtuic~ Svstem --------"-----
Lined canal system with outlets serving 8 ha blocks 

Length of main canals 
Gross cor.Jtiand area 
Cultivable coilln11nd area 
Irrig~ble command area 
Area irrigated during 

kharif 
Area irrigated duri~g rabi 

Cost ~~stL:c:!:e 

-
-
-

~ 

31. 50 km 
27,100.00 ha 
19,100.00 ha 
17,200.00 ha 

16,100.00 ha 
12,580.00 ha 
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Item Rs '000 ~s/ha of CCA % of Total 

Land Acq~isition 
Dam (includi~g resettlement) 
Canals 

Sub-tctal 

Ci:,·il Wor:~s 
Dara 

Spil1say 
Earth d&::i 
Hea<l reguL1t0rs 

Sub-total 

Dis:::ri~ution ~et~ork 

Structures 
Drc..ir:J.<:e 
:-:is C 21 J_2 :: .. t.2 Ol.!S 

Su~-to:::;:il 

Co~~c~icatio~ ~et~o~~ 

l3:1se Cost 

Phys~~al Contingencies 

Total Project Cost 1/ 
of which 

Dam 
Distribution 1\et'·"orl~ 

14,480 
780 

15,260 

3Li,590 
87,870 
1,550 

20 '')() 
-

14L;, -, 0 

21,390 
2::\ 7 !;0 

13,200 
6,020 
2' 930 
5,790 

72' 670 

1,480 

32,570 
266,!;4() 

43, no 

310,160 

209,500 
100,660 

800 

7,560 

1,120 
1,190 

720 
320 
150 
300 

3,800 

80 

1,700 
13' 91~0 

2,290 

16, '.230 

10,960 
2/ 5,270 2/ 

4.9 

46.6 

6.9 
7.3 
l.4 
2.0 
0.9 
1. 9 

23.4 

0.5 

10.5 
85.9 

14.1 

100.0 

67.5 
32.5 

J../ The <lirec.t .:md indi.rect [,)r12ip1 .:xclunr,c com;:·cr'.t'nt of these labor 
intensive civil works is ;:ibout 20Z, whicl1 gives a foreign exchange 
con:poucnt of <ibou!: lr~ ;~er t!1c~ rrojcct ::is <1 h'iiole. 

2/ The- cost i:or an u:ilin::::d C[!n:1l system w0ulc~ be nbciut Rs 45 • .17 H or 
R::: 2,360 pl~r ha i.ncludiw:; cnr;ir'.et':ring ovL-rhe:l<l ~md pi1ysical ccntingcncies. 
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GUJARAT MEDIUM IRRIGATION 

COMBINED SCHEDULE OF EXPENDITURES ($ MILLIONS)* 

GOG FISCAL YEAR 

1978/79 197~/80 1981/82 1981/82 i982/83 TOTAL 
1 . Construction of MIPs 23.2 35.9 38 .. 9 33.5 41. 5 173. 

2. Modernization of MIPs 3.2 8.4 9. 10.6 9.3 40.5 

3. River Gauging Net~ork .41 .22 .14 .13 . 1 1 . 

4. Evaluation Studies .02 .05 .10 .13 .20 . 5 

TOTAL ... $26.83 $44.57 $48.14 $44.36 $51.l $215.0 

* Includes inflation and contingency at 25%. 
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SC"(l} ··~ COUNTRV CHECKLIST 

Listed below 9.re. first, statutor:y criterJa_~pQlicable generally to FAA funds, and then criteria 

appl ica.ble to individual fund sources_:_ Development Assistanc;:e and Security Supporting Assistance 
funds. 

A. GENERAL CRITERIA FOR COUNTRY 

1. FAA Sec. 115. Can it be demonstrated 
that contemplated assistance wil1 directly 
benefit the nP.edy? If not, has the 
Department of State determined that this 
government has engaged in consistent 
pattern of gross violations of inter~ 
nationally recognized human r·:ghts? 

2. FAA Sec. 481. Has it br :'!n determined that 
~he government of recic· ant country has 
failed to take adeauate steps to orevent 
narcotics drugs and other controlled 
substances (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 throug~ such country, from 
being so1d 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 recioient country 
furnish assistance to Cuba or fail to 
take aoorcpriate steos to prevent ships 
or aircraft under its flag from carrying 
cargoes to or from Cuba? 

11 FAA Sec. 620(b). If assistance is to a 
government, has the Secretary of State 
deterMined that it i~ not controlled by 
:he international Communist movement? 

5. FAA Sec. 620(c). If assistance is to 
oovernmen~, is the oovernment liable as 
debtor or unconditional guarantor on any 
debt to a U.S. cit~zen 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? 

6. FAA Sec. 620(e) (1). If assistance is to 
a government, has it (including government 
agencies or subdivisions) taken any action 
which has the effect of nationalizing. 
exorooriating, or otherwise seizing 
ownership or control of property of U.S. 
citizens or entities beneficially owned 
by them without taking steps to discharge 
its obligations toward such citizens or 
e11ti ti es? 

Yes. 

No. 

No. 

Yes. 

No. 

No. 



7. FM Sec. 620(f); Aop. Sec. 108. !s 
recipient country a Communist countr/? 
N111 assistance be provided to ~he 
Cemocratic Republic of Vietnam {North 
Vietnam), South Vietnam, Cambodia or Laos? 

8. FAA Sec. 620{i). Is recipient countty in 
any way i~ i~ (a) subversion of, or 
military aggression against, the ~nited 
St~tes or any country receiving U.S. 
assistance, or (b) the planning of such 
subversion or aggression? 

9. FAA Sec. 52q_(_j_l. Has the country per­
rrn tted, or failed to take adequate 
measures to prevent, the damage or 
destruction, by mob action, of U.S. 
property? 

10. P.A Sec. 620(1). If the country has 
failetl to institute the investment 
guaranty program for the specific r'~ks 
of expropriation, inconvertibility Jr 
confiscation, has the AID Adminis~rator 
within the past year considered denying 
assistar.ce to such government for this 
reason? 

il. FAA Sec. 620{0); Fishermen's Protective 
Act, Sec. 5. if country nas se1Zed, or 
imposea any penalty or sanction against, 
any ~.S. fishing activities in inter­
national waters, 

a. ~as any deduction reauired by Fisner­
men's Protective Act been made? 

b. has comolete denial of assistance 
been consid~red by AID Administrator? 
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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 internati~nal 
waters. 

12. r:::.:i.A Sec. 620(q); .Aoo. Sec. 5011. (a) Is No. 

*13. 

the government of the recioient country 
in default on interest or ?rincipal of 
any AID 1 oan to the country? (b} Is 
country in default exceeding one year on 
interest or ?rincipal on U.S. loan under 
orogram for which Apo. Act appropriates 
funds, unless debt was earlier disouted, 
or appropriate steps taken to cure default? 

'FAA Sec. 620(s). "If contei:iplate~ assis: Yes. India spends a relatively small 
tance is developmen~ loan (inc!udrng ~111 - amount of its foreign exchange on 
ance loan) or secur1ty supporting assistance, . . 
has the Adlllinistrator taken into account the military equipment. Latest available 
percentage of the country's budget which is. figures are $152 million for military 
for military expenditures, ~h7 amount ~f imports or 2% of $7.8 billion in total 
foreign exchange spent on mi11tary equipment foreign exchange in FY 1975. India will spend 
and the amount spent for the purchase of ~ 
sophisticated weapons systems?" (An only 16% of its centra1

_ government budget on 
affirmative answer may refer to the record defense in FY 1978. India!s military 
of the taking into account, e.g.; "Yes as purchases include a variety of modern weapons 
reported in annual r:port on i~plementation systems, bought primarily from the U K and 
of Sec. 620(s)." This report 1s prepared • 
at the time of approval h.y the Administrc.- France. 
tor of the Operational Year Budget.~ 

* Revised 
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Upwtrd changes in the Sec. 620(s) 
factors occuring in the course of 
the year, of sufficient significance 
to indicate 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.) 

14. FAA Sec. (620(t). Has the country No. 
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? 
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15. 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 

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

AID Administrator in determining the 
current AID Operational Year Budget? 

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

17. 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? 

No. 

No. 

18. 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 

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

it detonated a nuclear device after 
August 3, 1977 although not a 
11nuclear-weapon State" under the 
non-proliferation treaty? 

19. FAA Sec. 901. Has the country denied No. 
its citizens the right or opportunity 
to emigrate? 

B. FUNDING CRITERIA FOR COUNTRY 

1. Development Assistance Country Criteria 

a. FAA Sec. 102(c), (d). Have criteria 
been established, and taken into 
account, to assess commitment and 
progress of country in effectively 

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. 

b. !_AA Sec. 20l(b)(S),(7)&(8); 
Sec. 208; 2ll(a)(4),(7). 
Describe extent to which country 
is: 

(1) Making appropriate efforts to 
increase food rroduction 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. 
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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 ~s in irrigation, 
dairy development, rural electrification, 
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 <1d local 
involvement in the developre t process. 

(4) (a)&(b). In recent years, Govern­
menL of India defense expenditures have 
declined as a per~entage of the total 
central government tudget. Proportionall 
more funds have been available for 
development purposes. India is not 
intervening in other free countries' 
affairs. 
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(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) 0therwise responding to the 
vital economic, political, and 
social concerns of its people, 
and demonstrating a clear deter­
mination to take effective self­
help measures. 

c. FAA Sec. 20l(b), 2ll(a), Is 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 ~han for self-help 
projects) may be made? 

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

2. Security Supporting Assistance 
Country Criteria 

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

b. FAA Sec. 531. Is the assistance Notapplicable. 
to be furnished to a friendly country, 
organization, or body eligible to 
receive assistance? 
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5C(2) - PROJECT CHECKLIST 

Listed below are, first, statutory criteria applicable generally to projects with FAA funds, and 
tnen project criteria applicable to individual fund sources: Development Assistance (with a sub- • 
category for criteria applicable only to loans): and Security Suppcrting Assistance funds. 

CROSS :?.EFERE~lCES: IS COUnTRY CHECKLIST UP TO DATE? IDENTIFY. rlAS STANDARD ITEM CHECKLIST BEEN 
RE.VJ EW En FOR TH 1 S ?RO.J E CT? 

A. GENERAL CRITERIA FOR PROJECT. 

1. Aoo. Unnumbered; FAA Sec. 653(b) 

(a) Describe how Coir.mittees on Appropria­
tions of Senate and House have been or 
will be notified concerning the project; 
(b) js assistance witnin (Operational 
Year Budget) country or international 
oraanization allocation reported to 
Congress (or not more than $1 million 
o•er that figure plus 10%)? 

2. r?.A Sec. 5l:(a)(l). Prior to obligation 
in excess of :il00,000, wil~ there be (a) 
engirieering, financial, and other p~ans 
necessary to carry out the assistance and 
(b) a reasonably firm estimate of the 
cost :o the U.S. of the assistance? 

3. r:_::.A Se-:. cil(a)(2). if foJrther legis­
;ative action is reouired ~ithin recioient 
countrv, what is basis for reasonable 
exoect~tion that such action wi 1 1 be 
:omoleted in t~~e to ~ermit order1; 
ac:omol~snment of owrocse of the assis­
tance? 

~ F:J.A Sec. 6l:(b); 4oD. Sec. iG1. :f ""or 
wa~er 0r Aater-re1ated ~~nd resource 
construction, 1as ~reject ~et t~e s:an­
Jaras and criteria as per ~ereorandum of 
::ie P-r-esident cated SeDt. 5, 19i3 
(reolaces ~emorandum of ~ay 15, 1962; 
see Fed. Reaister, 1/ol 38, Mo. i74, r:art 
III, Sept. lo, 1973)? 

:;, FM\ Sec. 6ll(e}. If project is capital 
assistance (e.g., construction), and all 
U.S. assistance for it \'/ill exce<::d 
$1 mi1lion, has Mission Dire:tor certified 
the country's capability effectively :o 
maintain and util~ze tr.e ~reject? 

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

(b) Yes, in country OYB. 

Yes. 

None needed. 

Yes. 

Yes. 
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6. FAA Sec. 209, 619. Is 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 

Project is co-financed ?Y World Bank and 
AID, with the World Bank undertaking the 
major donor respo~sibilities for design 
and monitoring. 

7. 

8. 

9. 

to the maximum extent appropriete? 

FAA Sec. 60l(a); (and Sec. 201(!2_ 
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. 60l(b). Information and 
conclusion on how project will 
encourage U.S. 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. 

Project is not directly applicable to 
foreign trade. It will reinforce and 
expand upon existing private initiative 
and competition. Further develo?ment of 
cooperative societies and credit institu­
tions will be fostered. Through siirface 
irrigation systems, agricultural efficiency 
will improve. The project is not directed 
towards labor unions. 

The project is not expected to directly 
foster U.S. 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(<ll. Does the U.S. 
own excess foreign currency and, 
is so, what arrangements have 
been made for its release? 

B. FUNDING ~RITERIA FOR PROJECT 

1. Development Assistance P~oject 
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? 
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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 CoIIllllittee (DCC) on December 21, 1977 
determined that local costs of projf cts 
in India will be l.inanced 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 wi~1 benefit 
from increased amounts of food me.de 
available from the expansion of irrigated 
agriculture. 
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b. FAA Sec. 103, 103A, 104, 105, 106, 
107. Is assistance being made available.; 
[Tiiclude only applicable paragraph -­
~-:..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; [l03A] 
if for agricultural research, is 
full account taken of needs of small 
farmers; 

(2) [104] for population planning or 
health; if so, extent to which 
n~tivitv extends low-cost, integrated 
delivery systems to provide health 
and family planning services, 
especially to rural areas and poor; 

(3) [105] for education, public admin­
istration, or human resources 
development; if so, extent to which 
activi~y strengthens nonfor~al 
education, makes formal education 
more relevant, especially for rural 
families and urban poor, or 
strengthens management capability 
of institutions enabling the ooor to 
participate in development; 

(4) [106] for technical assistance, 
energy, research, reconstruction, 
and selected development problems; 
if so, extent activity is: 

(a) technical cooperation and develop­
ment, especially with U.S. private 
and 1oluntary, 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 
wanmade 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, ~arketing systems, and 
financial or other institution~ tu 
help urban poor participate in 
economic and social dev~looment. 
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Project is specifically designed to 
increase agricultural production, and 
incomes among the rural poor through the 
provision of increased irrigated agricul­
ture. 



(5) (197) by grants for coordinated 
private effort to develop and 
disseminate intermediate techno­
logies appropriate for developing 
countries. 

c. FAA Sec. llO(a); Sec. 208(e). 
Is the recipient country willing to 
contribute funds to the project, and 
in what manr.~r has or will it provide 
assurances that it will provide at 
least 25% of the costs ~f the program, 
project, or activity wi~~ respect 
to which the assistanc2 is to be 
furnished (or has the litter cost­
sharing requirement been :vaived for 
a ''relatively least-deve. :.oped" 
country)? 

d. FAA Sec. 110(12.2_. Will grant 
capital assistance be disbursed foi 
project over more than 3 years? 
If so, has justification satis­
factory to Congress been made, 
and efforts for other financing? 

e. FAA Sec. 207; Sec. 113. Extent 
to which assistance reflects appro­
priate emphasis on; (1) encouraging 
development of democratic, economic 
political, and social institutions; 
(2) self-help in meeting the 
country's food needs; (3) improv­
ing availability of trained worker­
power in the country; (4) programs 
designed to meet the country's 
health needs; (5) other important 
areas of economic, political, and 
social development, including 
industry; free labor unions, 
cooperatives, and Voluntary Agencies; 
transportation and connnunication; 
planning and public administration;' 
urban development, and modernization 
of existing laws; or (6) integrating 
women into the recipient country's 
national economy. 
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The Government of India is contributing 
approximately 46% of total project cost. 

Not applicable. 

The project directly contributes to the 
country's self-help efforts to increase 
foodgrain production and meet its own 
food needs. The proj~ct does not contri­
bute directly to areas under items (1), 
(3), (4) and (5), but insofar as incomes 
will rise from increased production and 
provide opportunities for a better 
quality of life, there is likely to be 
indirect effects on these areas. Women 
will be integrated into the national 
economy in that greater employment 
opportunities will be provided to them. 



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

b. FAA Sec. 20l(b)(2); 20l(d). 
Information and concl.us.ion 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 ·:elending terms of the loan. 

c. F~i.A Sec. 20l(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 ftmds 
will be used in an economically 
and technically sound manner? 

d. FAA Sec. 201(£). Does project 
paper describe how project will 
promote the country's economic 
development taking into account 
the country 1 s human e.ad material 
resources requireme1.1ts 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 potei.~tial 
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. 



f. FAA Sec. 28l(b). Describe 
extent to which program recog­
nizes the particular needs, desires, 
and capacities of the people of 
the country; utilizes the country's 
intellect~al 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. 

g. FAA Sec. 20l(b)(2)-(4) and (8); 
Sec. 20l(e); Sec. 21l(a)(l)-(3) 
and (8). 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? Is 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? 

h. FAA Sec. 20l(b)(6); Sec. 2ll(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. 

2. Development Assistance Project 
Criteria (Loans only) 

a. FAA Sec. 201(b)(l). Infor 
ation and conclusion on availabil­
ity of financing from other free-
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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 
develL':)ment will be fostered imrnfar 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 surfac~ water resources 
for irrigation purposes. Irrigation 
projects ar~ 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 
f rcm AID and the World Bank/IDA for thi~ 
donor cofinanced project. AID is not 
aware of interest in financing from 
other free-world sources including 
private sources in the U.S. 
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e. FAA Sec. 2Q2(a). Total amount of 
money unaer 1oan which Is going directly 
to private enterprise, Is going to 
intermediate credit institutions or 
other borrowers for use by private 
enterorise, is being used to finance 
imoorts from private sources, or is 
otherwise being used to finance procure­
ments from private sources? 

f. FAA Sec. 620(d). If assistance is 
for any productive enterprise which will 
compete in the U.S. with ~.S. enterprise, 
is there an a~reement by the r~cipient 
country to prevent export to the U.S. of 
more than 20% of the enterprise's annual 
production during the life of the loan? 

3. Project Criteria Solely for Security 
Supoortina Assistance 

FA.A. Sec. 531. How will this assistance 
support promote economic or political 
stability? 

4. Additional Criteria for Alliance fer 
Proare~~ 

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

a. F:..A Sec. 2Sl(b)(1), -(8). Does 
assistance take into 3ccount principles 
of the ~ of 3oaota and the Charter of 
?unta de1 Este; and ':o what extent wil 1 
the activity :ontribute to the economic 
or :iolitical integration of Latin 
Alnerica? 

b. FAA Sec. 25l(b)(3); 251'.h). For 
loans, has there been taken into account 
the effort ~ade ~Y recipient nation to 
repatriate capital invested in other 
cou~tries by their own citizens? Is 
loan consistent with the findings and 
~eccmmendations of the Inter-American 
Cornnittee for the Alliance for Proqress 
(now "CE?CIES," the Permanent Executive 
Comnittee of the OAS) in its 3r.nual 
review of national development activities? 
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Not applicable. 

Not applicable. 

Not applicable. 

Not applicable 

Not applicable. 
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5C(3) - STAND~RD ITS~ CHECKLIST 

Listed below are statutory items which normally 'tJill 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 ether uses not). 

These items are arranged under the general headir.qs of (A) Procurement, \B) Construction, and 

(C) Other Restrictions. 

A. Procurement 

l. 

2. 

3. 

.l 

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

FAA Sec. 604(a). '..Jill all COll'!llOdity 
;rocurement financed be from the U.S. 
except as otherwise determined by the 
President or under delegation from him? 

FAA Sec. 604(d). If the coooerating 
:ountry discriminates against U.S. 
~arine insurance companies, will aaree­
~ent reouire that marine insurance-be 
~laced in the U.S. on co~~~dities 
financed? 

F:l.fl Sec. 604(e). If offshore procure­
"'ent of agricultural commodity or 
8roduct i5 to be financed, is there 
orcvision against such procurement ~hen 
~he domestic price of such cofT'ITlodity is 
~ess than parity? 

'F:V.. Sec. 608(a). '.-Jill 'J.S. Government 
excess :;ersona 1 ;;roperty be :.it i 1 i zed 
wherever practicable in lieu of the 
procurement of new items? 

5. :AMA. Sec. ?01 r:,). (a) Comol iance ~1ith 
recu~rement that at least 50 per centum 
c~ :he oross tonnace of commodities 
'.comouted separatei1 for dry bulk 
carriers, dry cargo liners, and tankers) 
financed shall be transported on privately 
owned U.S.-flaa corrmercial vessels to the 
extent that su~h vessels are available 
at fair and reasonabie rates. 

7. Fol.A Sec. 621. If techn~cal assistance 
is financed, will such assistance be fur­
nished to the fu~lest extent practicable 
as goods and orofessional and other 
services from private enterprise on a 
contract basis? If the facilities of 
other Federal agencies will be utilized, 

Not applicable. 

Not applicable. AID financing will 

not provide for commodity procurement. 

Not applicable. 

Not applicable. 

Yes. 

Not c..pplicable 

Yes. 

Yes. 
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are they particularly suitable, not 
~omoetitive with private enterorise, 
'l.nd made available without undue inter­
ference with domestic pro9rams? 

3. International Air Transoort. Fair 
Comoetitive 0 ractices Act, 1974 

'"\ If air transportation of persons or 
property is financed on grant basis, will 
orovision be made that U.S.-flaa carriers 
will te utilized to the extent ~uch 
service is available? 

S. Construction 

1. FAA Sec. 601 (d . If a capital (e.g., 
construction project, are engineering 
and professional services of U.S. fir~s 

and their affiliates to be used to the 
maximum extent consistent with the 
riational i!lterest? 

2. =:..P.. Sec. 5ll(c). If contracts for 
construction are to be financed, will 
they be 1et on a comoetitive basis to 
maxi~um extent practicable? 

1 =AA Sec. 620(k). If for construction 
cf ::iroauctive enterorise, will aggregate 
val~e of assistance to be furnishea by 
the U.S. not exceed 5100 million? 

C. 0ther ~estrictions 

1. F~A Sec. 2Ql(d). [f development loan, 
is interest rate at least 2% oer annum 
durina arace oeriod and at 1e3st 3% oer 
annum~thereaf:er? 

2. 'FM Sec. 301'.a). If fund is establishec 
solely Dy U.S. contributions and adminis­
:ered by an international organization, 
does Comptroiier Senerai have audit 
riahts? 

3. ~.),A Sec. 62'.:J( h). Do arrangements 
oreCTuae prcmot~ng or assisting :he 
foreign ·id projects or acti~ities of 
Communist-c1oc countries, contrary to 
:he best interests of the U.S.? 

4. F,l.A SL-. 636(i). Is financing not per­
~itted 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? 
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Not applicable 

Construction contractors will be 

qualified, private Indian firms or 
individuals. 

Yes. 

Not applicable. 

Yes. 

Yes. 

Yes. 

Such is not permitted. 



c. 

i 

:i. .1i 11 .arrancel"ents :irecl.Jde use of 
financing:· 

a. FM Sec. 114. to :Jay for oerforrrance 
of ~bortions or to ~ot~vate Jr coerce 
~ersons to practice a~ortions? 

b. F.l;l. Sec. 520( J). :o ::ol"oensate 
Jwners ·or exorcor~3:ea national1Lad 
orooe,..ty? 

c. FA1\ Sec. 660. to finance :iolice 
trainins or ot~er la~ enforce~ent 

assistance, except for narcotics 
:irocrarns / 

~- F~A Sec. ~62. ;or CIA 3Ctivities? 

~- ~co. Set.:. ~\J3. ~J aay oerisions, etc., 
for Ti. ·:ary oersonnel? 

• .l.co. Sec. 1 "5. :o :-a.·1 :.J. 'l. ~ssess-

.,ents? 

1. -"oo. Sec. 1J7. ':J carry out 1r:;vi­
sions of ::_:,A Sections 2'J9 1d) and z5; ('1)? 

(:ransfer ~o ~u1:~1at2r3i or~anization 

for 1endin9) . 

.lao. Sec. 5:Jl. 
:ubl'c':y Jr :roQaganda :iur:oses 
N~:~in 'J.5. ~c: aut~0rized by Congress7 

Annex L 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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December 27, 1977 

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 
issue you think it would be useful to discuss. 

Enclosure: 

Minutes 

ANNEX M 
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ANNEX M 

December 22~ 1977 

Minutes of the Development ~.oordinaticn Committee Meeting 
Wednesday, December 21, 1977 

Agenda 

The DCC met to: 

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 !FAD Executive 
Director. 

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

Governor Gilligan, in his opening remarks, emphasized that the DCC 
had been created by 1egislation 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 
issues. The DCC will therefore make decisions on major development 
issues, referring those few which cannot be solved at the DCC 
(Under Secretary) level to the PRC. 

l. IFAD Executive Director (ED) 

The majority of DCC n~mbers agreed that: 

the IFAD ED should pe personally responsive to and appointed 
by the U.S. Governor of IFAO (Governor Gilligan), 

the ED would provide more effective representation from 
Washington 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/IO supported appointment of a Minister-Counsellor of 
Embassy Rome as ED, since th~ position had been staffed to 
provide coordinated U.S. represe!ntation 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). 

OPIC supported IO's proposal, citing the need for "on the spot 11 

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 Gi 11 i gan 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 corrments 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: 

AIO/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 ~ut to get AID 
to plan rationally fo:~ excess currency use. 

A!il/PPC stated it has a rational plan for use of excess currency 
through the Mondale amendment for Pakistan and excess currency · 
appropriations for India. Treasury's views hdd 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. 

Stat~/E sugg~sted the Congressional Presentation (CP) spell 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 procedur~s for annual project by project 
review o-f country programs, incl ucli rig pl ans 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 knowledge 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 
proc£2d, noting Treasury's reservation. Action: DCC - t,;:,, .... , J,,r • /'I ,J 

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 \·Jas 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 a 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. 
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SCHEDUL.2 3 

Proce~urei for A~praisal and Progress 
Monitoring of Medium Irrigation Projects (MIPs) 

A. The Central Water Commission under the Ministry of Agriculture 
and Irrigation of the Borrower shall maintain an Appraisal 
Committee which shall be responsible for appraisal an1 
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. Preoaration 

Gujarat shall be responsible for the preparation of 
each MIP. The Appraisal Committee shall monitor the 
progress of the preparation of MIPs through field visits 
and review of reports, plans, specifications, contract 
~oc~oe~ts, ccnstruction and procurement schedules . 

.::.. Appraisal 

Gujarat shall submit each MIP to the App~aisal 
Committee for appraisal. The Committee or its re­
presentatives shall (a) visit the MIP area, (b) review 
reports, plans, designs and specifications to ensure that 
'-h u~-;J ' b r1 • d • _, 't-' (') t •, • • . t,,.e ;'LL nas een u.esigne in accoru.ance ·11i ~n l es aO..Llsned. 
technical criteria, and (ii) sound engi~eering practices 
'.'lith special em'.Chasis given to-the -safe':j"-of the dam st:::uc­
t~re and to the drainage pla~, (c) re7iew and, if 
required, adjust cost estimates and 3c~edules of 
;~pend~tures.to p~operly ~eflect the li£ely cost of the 
n,~ (n) re•J'O~J ~ne c~orn,na Da~t 0 ~n ~~ on~u~ 0 ~h~t 4t ~s 
~·--' -.A. .J..-1 vl.:. ~ ~~-...l..- 0 ~ v ..__ ..... vv -·;:, ..._,_ v a - -

realistic and 3uitable ~or ~he ~I? area, (e) review 
arrangements for rese~tle~ent of families affected by the 
MI? in accordance with Sujarat's policies, and (f) review 
the ad~quacy of extension, credit, input supply 1 transport 
and marketing facilities availa~le to farmers in the 
M!P area. The review of the design of the dam structure 
with regard to safety would be made by CNC with special 
emphasis on hydrolcgy, geology and structural engineering. 
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3. Aoproval 

Any MIP that meets the established criteria, is 
designed in accordance with sound engineering practices. 
costs less tl}_a_l}_!1-~ ~ s_ev_enty ~J~_~iori ~J(-~+~d:i,,Dg ~l(p~cte_d __ 
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 
suitable for the MIP area, may be approved by the Appraisal 
Committee for financing frum the proceeds of t~e Credit. 
Any other MIP shall be submitted to the Associ,' 4_.ion for 
approval. 

4. Imolementation 

The Appraisal Committee or its representatives shall 
visit the site of each MI? under construction, and review 
relevant records, plans, speci~ications and procurement 
schedules in order to (a) ensure that the MIP is constructed 
in accordance with the estab~ished technical criteria and 
sound engineering practices. 

(b) monitor the progress of the construction, and (c) 
assist Gujarat in solving any technical problems that 
might arise. 

5. Operation and Maintenance. 

The Appraisal Cornmittee shall review :'or each ~1I?, :'or 
a period not exceeding t~o years after completion cf each 
MIP, records maintained by Guiarat on (a) the area irriga~ed 
in each irrigation season, (b) ~onthly !nflow and water 
release data, (c) costs of and organization for operatic~ ~nd 
main~ena~ce of the MIF, in crder to ensure that the ~:? is 
operated and maintained in accordance with sound economic 
and engineering standards. 

B. Gujarat shall make available ~o the Appraisal Committee er 
its representatives plans, specifications, reports, contract 
documents, construction and procurement schedules and other 
records in respect of MI?s to be financed under the Project, 
as the Appraisal Committee might reasonably request. 

c. The Appraisal Cor:unittee shall prepare reports on the 
conclusions of its appraisal and monitoring, of such timing, 
scape and detail, as have been agreed between tte Sorrower 
and tte Association. 
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Draft Project Descri£tion 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 drougth& These purposes will be accomplished through 
the expansion of irrigated areas in Gujurat by constructing medium·­
scale irrigation projects. (M!Ps). 

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 thP. rural and urban poor. 

Gujarat's long-range program for bringing cultivable areas 
under irrigatjon 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 M!Ps in Gujarat, (2) the modernization of 
existing M!Ps to bring these to standards established for new M!Ps, 
(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 M!Ps 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 
M!Ps 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 (GO!) Central Water Corranission (CWC) under the Uinistry 
of Agriculture and Irrigation. The AC will also be responsible for the 
appraisal and monitoring of MIP progress and will approve M!Ps 
in accordance with the established technical and economic criteria 
for those M!Ps costing up to $8.1 million (RS. 70 million). IDA Yill 

will retain its approval authority for MI~s 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 1·.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 eaLh 
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 service~ 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 <?J. 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 shi9ping financed under the Loan shall be 
procured in any eligible source country except the 
Cooperating Country. 

c. Conditions 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 monitoring 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 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 Agreement, thereby providing 
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DRAFT PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PART II 

INDIA Gujarat Medium Irrigation 
AID Loan No. 

Pursuant to Part I, Chapter 1, Section 103 of the Foreig~ 
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 i:>:1crease food production and 
decrease the impact of drought in the Indian .State of 
Gujarat. The entire amount of A.I.D. financiDg 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 a~d Delegations of Authority subject to the 
fella.wing essential ter>ms and covenants and major condi­
tions; together with such ot~er 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. 




