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SUMMARY

The ratienale for USAID/India’s in-
volvement in irrigation and water resources
is substantial and compelling. In monsoonal
regimes such a India’s, year-rouid cccess to
a reliable supply of water through iirigation
infrasmructure is central to agricultural
growth and consequent generation of rural
income. India’s public investments in irriga-
tion are huge and continuing vet most sys-
tems perfcrm below potenual, leading to
waste of water and financial resources and, at
worst, aeterioration of theresource base. The
U.S. has considerable technological and in-
stitutional experience in water resource de-
velopment which can be brought 1o bear on
the cost effectiveness and systerms manage-
ment constraints in irrigation and water re-
source development in India.

Irrigation can be broadly conceptual-
ized as the interrelation of three physical and
socio-economic systems and related techni-
cal and institutional issues: a water resource
macrosyste:n, a water supply hydraulic sys-
tem, and an on-farm or production microsys-
tem. Two dimensions cut across these: the
interacting hydrologies of surface water and
groundwater and :he various forms of public
and private ownership and conrrol. Irriga-
tion performance depends on the manage-
ment of these systems.
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The USAID irrigation/water resource
program currently consists of four State-
specific and one National support project
totalling approximately $270 million fo-
cused primarily on small surface irrigation
systems. Until recently, USAID’s program
rhetoric has generally been directed at the cn-
farm issues related to agricultural wate
management and its interface with the waie
supply system. Meanwhile, USAID’s loans
for the most part finance main system irfra-
structure. Hence, although the projects in-
cluded comprehensive technology packages,
a dichotomy existed berween whar USAID
talked about and whar it was funding. Con-
struction also dominated much of the the
USAID-GOI dialogue.

The experience of the past four vears
clearly indicates that reliable main system

supply is.a major constraint to sustainability

downstream, on-farm development. Our
analyses indicate high returns to main system
improvements and operatiors which ensure
reliable supply. On the other hand, initial
returns to on-farm investments have been
disappcinting. In new syvstems, efforts in
initial planning and operations can also vield
high marginal returns.




With these lessons learned, and the
evidence of sustaired productivity from
predictable water, USAID is shifting atten-
tion towards the planning, O"‘CI‘II[lOnS; and
performance of the water resource ! irrige-
tion sysiems. This strategy focuses on the
fundamiental technical, economicand institu-
tional aspects of surface and ground water
supply which are prerequisite to cropping
shifts for more productive use of a resource
under stress.

The program is currently focused on
technical and institutional improvements in
public surface systems in the Indian Deccan
due to initial project investments and the
potential for emplovment generation from
high-value crops in a resource-poor area.
Thisinvolvesimproved planning, design and
operations of specific irrigation systems, and
concomitant professional development and
research. The institutional thrust is to re-
orient State Irrigation Depariments (the pri-
mary controliers of water) from pubiic works
1o public service as well as to broader plan-
ring and producriviry issues, including re-
source conservation, groundwater use, and
non-public sector possibilities. Indo - U.S.
professional e\g,nanv supported by swdies
and piots will be kev 1o this thrus:.

USAID will also be looking further
upstream and urderground. Activites have
been initated in the larger water resources
eavironment, both at regional and site-spe-
cific subproject levels. This consists of:
raining professionals to apply analyucal
methodologies to basin-wide resource alio-
catuon; professional exchange among re-
source planring insttuions; collaboration
with USAID foresmy activides; and im-
proved planning criteria. hvdrological moni-

toring and watershed manzgementin subpro-
ject development. Groundwater will figure
prominently in this effort.

The cn-farim production system will
receive limited attention. [ Focus will be on
water conservation through discrete techni-
cal and institutional studies and demonsra-
tions necessary to complement the water
resource and supply strategic thrusté./ Pos-
sible joint-programs and agrotechnology
initiatives with USAID foresty and agricul-
tural research activities are being considered.

To implement this strategy. USAID is
estructuring and consolidating its irrigation
projects to better target assistance. Disburse-
ents are being direciy linked 1o systems
performance indicators, rather than (o con-
struction.  State projects are being consoli-
dated into ‘‘programs’ to encompass
roader 1ssues within their water resource
sector. Staff is being shifted from conscruc-
tion and on-farm works towards planuing,
operations and institutional issues. Grant-
funded acdvities are being ;:rc:m*@gg to
promote studies and iec hnical e\Qnm;
Public and private institutions concs
with irrigation issues are being assistcd in
analysis of perfoermance and management
questons.

In sum, to build cn past experience and
investments and effectively concentrate cur-
rent staff and funding levels, the Mission’s
strategy emphasizes program-iied assistance
focused on the technical and inst:rutional
improvements necessary to ensure reliable
water supply. The smategy 1arge:s S SVStems
management and institutional pe: formance

inwaterresource lemnz, suop]v and dismi-

buuon for meauon
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INTRODUCTION

A. The Importance
of Irrigation

The commonly held view of Indian
agricultural development is that the sector
has maintained a steady, long-run overall
growth of about 3 percent per vear since
independence.- On the other hand, recent
annlvsiq indicates that the long run growth in
net agriculture domestc preduct has been
only 2.1 percent per vear for the same period.?
So, chpltC a current market surplus of grain
in the Northwest growth in India’s agricul-
ture on a per capita basis has not been satis-
factory. Indeed, Seckler and Sampath show
that foodgrain availabilities are no better on
a per capita basis than in the 1920s.3

Nearly 70 percent of India’s popula-
uon lives in rural areas and about 40 percent
below the poverty line. In absoiute numbers,
the malnourished are esdmated to increase by
6.4 million per vear.* So, with a population
base that will reach the billion mark by 2000,

overall economic growth and the creation of

massive, new productive rural emplovment
opportunities is an imperative. Some 150
million additional people will be seeking jobs
by 2000 - a 69 percent increase over 1980,
and an esamated 75 million tons of addidonal
food grain will be required merely to meet
curreni per capita consumption level.

Given the relative and absolute size
of the Indian agriculture sector, its perform-
ance willhaveto continue to be a basicengine
of rapid economic growth. Historically
economic growth has been a result of in-
creased "fit_cg_productivirvf/ The green
revolution in India exemplifies this. Seckler
and Sampath underscore the fact that the
ereen revolution has been the application_of

biochemical, costreducing innovations to iz

_rigatedland. One half to two thirds of Indian

increasss in foodgrain production can be
atributable to production from irrigated
land.® And almost all increases in higher-
value crop production (vegetables, fruits,
etc.) are predicaied on irrigation. De Janvry
and Subbuarao unambiguously conclude that
continu~d strong agriculiural growthis a pre-
requisite roroveralleconomic growth and the
alleviation of the massive povert, in India.?
They conclude that, with the expansion of
cultivatible land essentiallv exhausted, ex-
panding and intensifving irrigation is central
and key toincreasing outpu:. Future agricul-
wral growth will continue to depend on irmi-
gation. Mellor, Patnaik, Seckler and others
conclude the same.

With the need to increase factor pro-
ductivity and maximize the returns to scarce
resources, one of the major strategic chal-

lenoesfacmvJ Indza is that of mcreasmg zhe
producnon. In that context, mcreasmg the
effectiveness of water used for irrigated agri-
culture will be of most imporiance. This in
turns anslates to focusing on the reiiable
supplies of water for agriculture production.
Experience shows thar reliabiliry leads 1o
increased cropped area, crop vields and,
most critical for the future, crop diversifica-
tion. For example, in 1982 in Maharashwa’s



Ghod project, reliable irrigation led to a per
hectare annual increase in output seven 1imes
(roughly S1000) greater than production on
nearby rainfed land. This was realized
through area and vield effects, but most
imporiantly from significantshiftstoamix of
higher value, more labor intensive crops
(from cereal grains requiring 40-80 person
davs 1o vegetables, croundnuts, cotton, ba-
nanas requiring 100-300 person davs per
ha).¥ Similar results are reporied by Cham-
bers¥

Irrigation continues 10 be funda-
menial to agricultural growth in India. Given
the U.S. tecnnical and institutional expzii-
ence, USAID can effectively focus resources
on petter husbandry of the water resource
base in general, and more specifically on
improving the supply and delivery of water
used for agricuiture. This paper reflects on
USAID’s current imrigation program and
building on thatexperience, suggests a strate-
gical frame-work for future efforts.

B.India’s Irrigation Development and Potential

India’s irrigated hectareage as of 1984-85, and remaining poten-
tially irrigated hectareage is presented by state in the table below.

SURTACE

“RRIGATION

AREA DEVELOPZD (©=C 1985) POTENTIAL ARZA
State State
(‘—2"\- f‘v:-:‘;_i:) l'f‘,f:f‘)_ha) (ranv m-—r::nv) (*rOnp n=s)
U r Pracdssh €513 Uttcear Pradesh c987
Andhra Pradash 3057 Machya Pradesh 42093
> ak 254¢ Zihar £32¢
Bihar 21795 Maharashtzra 3288
Harzveana 1745 Gujarat 2252
Orissa 1508 Oxissa 20¢2
Rzjasthan 1476 Andhra Pradesh 19383
West Bbencgeal 1475 Karnataka 1427
Macdhva Pradesn 1305 Raijasthan 1274
Tamil Nadu 1225 Haryana 12385
Karratakea 1075 Lssam 892
Maharashtra 1700 West Bencal 822
Gujeraz 748 Funjab £56
Kerala 543 Xerala 457
Jammu & Xashmir 13 Tamil Nadu 275
Assanm 78 Jammu & Kasnmix 137
Manipur 25 Manipur 109
Himachel Pradesh 4 Himachal fradesh 25
Souzce Geowvernmant cf India, Saventh Five Ys=ar 2lan, 1985-90,
Vol., II. Planning Ccmmission, New Delhi, 19835 p 88



TROM GROUNDWATER

IRRIGATION
AREA DEVEZLOPED (TO 1985)
State
(v‘:nlr .'\—r’l.av-) (’.",{"’\ 'r-\a)
Uttrxr Pradesh 11314
Punijab 3060
Bihax 2216
Rajasthan 1613
Gujarat 1437
Harvana 1360
Maharashcra 1265
Madhva Pradesh 1261
Ancdhre Pradesh 1254
Tamil Nadu 1229
West Eengal 674
Orissa £71
Karnataka 470
Assam 91
Kerala 2
Himachal Pradesh a
Maghalava ]
Jemmu & Xashmoirs C

Gevernment of Indie,

‘‘Groundwater

Source:

India’s goalis:o harness theremain-
ing irrigation potential over the next twenty
vears, Irrigating roughly one-half of the
counmy’s cropped arca. Given the seasonal,
erratic and exireme nature of the monsoon
rainfall pattern across India. the gains from
increased surface irrigation infrastructure, in
terms of more stabilized hydrology and
therefore agricultural production and in-
creases in factor productvity, are powerful
arguments for continued investments. Public
investments have created 20.8 million hec-
tares of irrigation potential from 1951
through the Sixth Plan (1984). Financial
requirements to achieve the remaining sur-
faceirrigation potential are estimated to be on
the order of $50 billion. Groundwater devel-
opmert is not reflected in this figure, but ac-

Davelopment

PCTENTIAL AREA
Stace
(rank orxder) (700 nha)
Utzar Pradesh 22000
Bihar 4000
Punjab 3530
Madhvae Przadesh 2000
West Bengal 2300
Andhra Pradesh 2200
Maharasnh:cra 2000
Rajasthan 200¢C
ujaratc 1500
Haryvana ~300
Crissa 1500
Tamil Nadu 1300
Karnataka 1200
Assam 700
Kerala 300
Jammu & Kashmir 150
Himacnal Pradesh S0
Hegheliavyea 13
Ministry of Water Rascurces
in India,’’ 1985, o. 32

counts for nearly one half of all irrizated
acreage. Although largely privately davel-
oped, groundwater is usually augmented by
surface systems and command areas and also
benefits irom credit subsidies and rural elec-
rification.

From the map on the following
page, itcanbe seen where the existing surface
and groundwater irrigation development has
occurred (generally within hydrologic basins
in the North and Northwest) and where most
of the remaining potential lies: groundwater
in the Eastern basins and in surface catch-
ments of the Deccan.



IRRIGATION MAP

OF

%
promeen SN

SAMARY L KA S ;\\
. A

el
/ falicN

’r:r ~~’\w;\
K N T
NORTH WEST =
BASIN

INDIA

EASTERN
GANGETIC
BASIN

ENTRAL  ~p
FESTERN

C w
WE
PLATEAU

L EoEND
avEr
STATL eOvidARY

STATE Camra,

IXSTinG ARIGATLD APga

MMCATEDS ANfA UNOCA COMITAYG!

SOUTH INDIA



C. The Problem and
Opportunity

India’s irrigaiion and water re-
source opportunities and consiraints are best
identified and discussed inthe contextof four
disdnct water resource regions .

1. Northwest basin areas

The sigrificant characteristics of
the hydrology of these relatively arid areas
(Punjab, Haryana, Northern Rajasthan and
Western Uttar Pradesh) are regular surface
flows from Himalavan sources and subsian-
tial groundwarer in underlving alluvial aqui-
fers. These charactenistics are reflected inthe
level of agricultural development in thes2
areas. Irrigated wheat vields in Punjab, for
example, are about 60% higher than those
acinieved in Madhva Pradesh ¥ This is
largelyv due to the rzlarively more stable and
more reliable water supply provided by sur-
face svstems supplemented by private
groundwater sources.

In the case of groundwater, the
reliability is due o the fact that water control
rests in the hand of the cultivator. Farmers
can access aquifers and usually use ground-
water conjunctively with ratoned surface
supplies. In surface systems, more regular
inflows du= to snowmelt, a scarce but rea-
sonably assurad supply, and the fairly wide-
spread adoption of rationed, rotaiional water
distribution (Warabundi) provides farmers

with limited but fairly reliable supply of
water.

Thus, there is a degree of car-
tainty around which cropping and input use
decisions can be made. Under these circum-
stances farmers in this area tend to switch to
higher value. but more stress sensitive crops.
These wa:~~supnly systems. along with other
input factors, result in over 30% of the
Nation's foodgrain production supplied by
this region.

Central and Western
Deccan Regions

The centrul and western Deccan re-
gions (most of Rajasthan, Madhya Pradesh,
Andhra Pradesh and Maharashtra)
highly irre gular and more limited suppiies of
both surface and croundwater. Supplies for
gravity svsiems de cend on an erratic mon-
soonal regime. In this area irfigation is still
in an expansion phase often concentrated on
new project identification and construction
rather than on operations.  Grouncwater
sources are limited and localized. Generally
groundwater supply is difficult o predict.
However, where surface irrigation svstems
provide a source of recharge, groundwarter

=

can be a significant suppiemental supply.

have

The more limited and less predict-
able supply of water. and the increasingly
competitive demands for it, coupled with
more challenging hyvdrology. opography
and soils, demands careful pianning and
manazement of irrigation. Given the excel-
lent agro-climatological condiiens  {or
higher-value crops and access torzgional and
intzernational markets, the rerems 10 rTiga-
tion can be extremely high,



3. South India

The southernareas (Tamil Naduand
Kerala) have largely harmnessed the available
urface irrigation potentials. These States
now face the challen f managing existing
svstems berter. De somewnhat higher
rainfall than in the can, scasonal water
shortages and Inter-statz competition for
water are important issues in the re\*ion
Irrigation development in these areas isin a
mature phase withemphasis onrehabilitation
and better operation cf existing svstems as
well as comprehensive efforis in water re-
source svstems planning 1nd management.

nge o
spn;
Dec

Eastern Gangetic Plains

These fertile plains (Eastern Uttar
Pradesh, Binar, West Bengal) contain majer
alluvial aquifers, both shallow and deep, as
well as monsoon fed surface sources. Flood-
ing and drainage are the major physica
conszaints. The furgest unexpioited irriga-
tion poicniial lies here - about 17 million
hectares. Tne deep, rertile soils, combined
with the large underutlized groundwater
potential in this crea nold future promise for
high pay offsin werme of production, employ-
men: and poventy 2lleviatdon. However, this
potential remains eiusive due to the complex
problematic socio-cconomic and insdtu-
tional consiraints, i.e. land tenurs, socio-
political powcr sgucture, input delivery sys-
tems, and the under investment in roads and

rural elecurification,

T. o v

Up unti! this decade, India has justi-
fied widespread surfuce irrigation invest-
ments primarily in terms or foodgrain self-
sufficiency, relief from the vagaries of the
monsoon (drought), and achieving a more
gecgraphically balanced agriculural pro-
cuction busc) Now, as food gruin production
is increasingly secured, irrigation is becom-
ing responsible for large changes in the tradi-
tional mix of irrigated rice and wheat crops to
oilseeds, fruits, vegetables, spices, etc for
growing urban murke:s at homs and abroad.
this change combined with the escalating
construction costs and recognized lags in
surface system periormance is generating
pressure to “‘intensify’’ irrigation develop-
ment by accelerating the completion of on-
going conswruction, financing of smaller
minor systems, improving efficicacy of ex-
isting systems, expanding command area
(on-farm) development. and exploring con-
junctive use possibilities.  Furthermore,
environmental concerr: has culled auention
tothe negative impac's and waste due to poor
svstem planning and performance.

Noted Indian aralvsts (B.B. Vonhra,

B.D. Dawan, etc.) as well as senior-most
officials inciuding the Prime Minister him-
sell bemoan thz high-cost and poor perform-
ance cf public surface irrigation, while
sressing the need for cost-effective design,
jucdicious operations, minor irrigation and
conjunciive groundwater use. An c'nphams
on cost effectiveness and perform:mcc 1s

learly enunciatzd in the Seventh Plan

/(:1985 - 1990).%Y Realism in project selection
and concern over management are also in-
creasingly evident in many State Irrigaton
Departments.  Seckler,” Chambers:¥ and
others point to the discrepancy betwesn the
performance of surface irrigation in the

10
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developed Northwest and the poor perform-  more dependable operations and conjunctive
ance elsewhere, and the consequent poteatial - use. USAID is and will continue 1o actively,
for major improvemenis achievable from although quietly, support and 1mplement

D. Status and Evolution
of the Current
Irrigation Portfolio

1. Scope and Location of A.LD. Involvement

Since 1980. USAID has funded seven projects concentrated mainly in the central
Deccanand dryer westernareas of Gujaratand Rajasthan. Below isabrief summuary endchro-
nology of irrigation projects to date. USAID funding represents approximately 53%% of the
total cost of these projects.

USAI
Qe-awre Sa-=z Dvrdan= Nama DoymAS Sy T L
(1000s 3)
July 1878 Gu-arat Medium Irrligzaticn Z 30,000 6/30/81
June 0, 1988 Rzjasthan Medium Irz., 2roject| L 35,0C9 6/30/8¢%
G 1,250
Aug. 31, 1682 Maharashtra Irrigation Mgt z 44,000
& Technolcgy Prcjsct G 3,230 03/87
Suly 30, 19t:Z tacdnva pradesn Minor I 2,000 0s/8¢
I-zigation Project G 5,000
Julv 31, 198z Mzharashzra Minor Irrigaticen o 4¢,000 0&/99
Zrrigation Project G 4,000
Suly 3%, 1934 4ill Ar=as Land and Wauer L 5G,000
Cevelcpmen:s Proiect G £.,000 09/9:
A O NN S LoAN 236,000
GRAMNT _29,220
ADAND TOTAT, 325,250

A teview of the firancial performance status and pipeline of the portfolio are
presented in Annex IL

The Map on the nex: page shows the location of the USAID Prajects.

11
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2. Background

First, it is critical to this discus-
sion to understand that water resources and
irrigation in India are of a scale and complex-
ity unparalleledinany country which USAID
assists. Indinalready irrizates mere land than
all of the other countries in the ANE Bureau
combined. Planned GOlinvesiments in irti-
aation for the Seventh Five-Yeur Plan toral
S13 billion. Also, trrigation deve lopmcnt is
implemented and largely financed by 22
difference State covernments; the Central
government only provides general guidance
and financial assistance. excent in major in-
ter-State projects. Therefore, USAID, de-
spite the relative size of its irfigation pertfo-
lio, is a minor, supporting actor on an
enormous and diverses water resource stage.

USAID’s involvement in puo-
lic, surface svstemdevelopmentin the West-
ern and Deccan areas intually responded o
the GOI's desire to more rapidly exploit the
potential of medium and minor projects in
these drought-prone areas.  The 1978
Linblom Report® and subsequent 1981
Water Management Svnthesis Project report
on irrigation development options indicated
that a combination of better designs and
improved management of systems could at
least double current irrigated crop vields in
these areas.l¥ this premise is corroboraied in
a pilot area of the large Nagajunasagar proj-
ect, in Andhra Pradesh where better opera-
tons, specifically the integration of main
canal operation, development of water budg-
ets, earier release of watsr, intermitient
water deliveries, and other management
practices, hasoverthree vearslead woaverage

paddy production increasing from 3.5 tons
per ha to 6 tons on 52.000 more hzciares (27
percent increase) with 20 percent less water
In additon, large a second crop of black-
gram: on 13,000 ha is being planted where
none had been culuvaied previously i

The State projects in USAID’s
porifolio were primarily developed to intro-
duce, adapt and demonstrate the improve-
ments in public surface sysiem efficiency
achievable by using vigorous economic and
design standards, compleiz on-furmdevelop-
ment and increased farmer participation. A
brief description of these design ciiteria is
contained in Annex II. Since 1983 the port-
folio shifted from wor‘\'inrT with the larger
medium irrigation systems (2.000 1o 10.0C0
hectare command areas) t¢ smailer minor
(below 2.000 hectares), and even “‘micro”
schemes given the shorter construction and

1aturation period of the latter and the appor-
tunity for farmer involvement that These
provided.

The Irrigation Management and
Training Project was also developed to
backup these improvements by swengthen-
ing irrigation management capacity prirmar-
ily through targeted state maining 1
tons. Itwasintended 1o support raining and
action research for the institutional changes
and technical and management skilis neces-
sarv to complenient the phyvsical cesign and
operations improvements introduced
through the State projects. Increasing con-
cern: for watershed issues and for the closer
integration of management of water source,
supply, distribution, and application compo-
nents, let 1o an integrated design for the Hilil
Areas Land and Water Development Project.


http:previously.Li

The micro-scheme and small watershed
context in Himachal Pradesh provides o
useful laboratory for testing and adjusting in-
‘hnical approachesto water

nent.

stitutional. and e
resource development and munage

Thus, it can be seen, that there
nas been a gradual but significant evolution

in project composition based on experiences
in the field and closer working relationships
with the GOI/States. Grant-funded software
acuvites have increased: the insttusional
anddemonsirative effectsof smallerschemes
were SIresscd: and a broader view of the wate

resource svsiem developed

3. Principal Conclusions and Lessons Learned

Thne projects’ basic

construction dema

whelmed dialogue on the

“design criteria
improvedtechnical and operationaldesign
However, project staff conce
nds of numerous subprojects whic
criteria, svstem c:vclomn*nt and
performance, and the insiiutonal struc
policies necessary o complement it

*which emphzzsizcd

Wik notincorn
nrated on the financial and
h over-

el

2, procedures and

There

assistance on Imain irrgat

public outler) and the

tonal a

10 improvz rzliability.

e 15 generally a difference in focus between the loan
on .
Deparunents (whose primary rzspensicility 1s above the
gran
system and on-farm activities and different s
ctors (i.e. Agriculural Depanimenrs, Farmer Organi-
zatons and Universities). Relativelv less grant suprort has

been aimed at smengthening systems planning and operation

1
: -
U oassisiance laroe

SVsiems anc ng

ets of institu-
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CONCLUSIONS, lessons learmned

Close involvement and working relationships between the
local USAID Project Officers (who also act as technical
advisors) and the Irrigation Departments in Madhya Pradesh
and Maharashtra seem to have surprisingly significant ef-
fects cn Department leadership on the importance of improv-
ing systemdesigr and operations. Collaboration and profes-
sional respect is the key 1o dialogue and can make local
advisory assistance highly effective.

Implementation of grant-funded activities, and in particular
anumber of small, butimpertant studies and pilois have been
probiematical due to State budgetary consiraints. State and
Central Government departments have difficulty ensuring
priority for many of these and fail ro allocate budget accord-
ingly. Asstudiesand pilotare key tochange, extra budgetary
modalities to carry them out arce being identifizd.

Comprehensive economic analysis of the impact and contri-
bution of inigation developinent on incomes ard ermploy-
ment is needed, particularly with respect to changes in hy-
drology/land-use, infrastructure/technelogical cosis and
management/delivery aliernatives.  Ex-post analysis of
public surface irrigation project: have simply not been
conducted. One World Bank paperestimated ex-post returns
of 12-14 percent on four large projects.lZ Other indicators
are variable or incomplete, but generally show high returns
i irrigation by pumping (particularly in irrigated com-
mands) and to operational improvements in surface irriga-
tion systems.

Most public surface izrigation sysrems in India are *‘supply-
constrained’’, i.e. the supply is inadequate for intensively
irrigated crops ov=r the entire command area selected. This
politically-induced reality leads to two important premises:
the Irrigation Departments must ration public water, there-
fore operational performance is crucial; and, intznsified ir-
rigated cropping petterns are only possible through highly
reliable surface operations or conjunctive use by pumping
from canals, drains or groundwater.

15



CONCLUSIONS, lessons learned

The effects of conjunctive groundwater use and changes in
surface systemoperaiion en production and cropping mix are
not well understood not quantified. In many of the subpro-
jects there appears to be substantial increases in wells and
changes towards higher-value crop mixes which would
greatly improve rates of returnresulting from lower than an-
ticipated utilization.

Water resource and lund use issues figure increasingly in
subproject planning. The State projects, and in particular in
Himachal Pradesn, confront watershed and comnpetitive use
constraints. The hvdrological planning for surface systems
(watershed yields and water budgeting) has moved us to-
wards watershed, water resource and allocation issues for
which the Iirigation Deparimenis are asking for assisiance.

[

In the few instances when short-term U.S. technical assis- -
tance has been possible it has generally been effective
working with the Irrigation Departments on technical prob-
lems. 1t is, however, difficult to deliver. The Cenmal
government’s cleurance of foreign consultants has bezsn a
principal problem. Linking U.S. firms with Indian counter-
part firms appears to help.

4. Accomplishments

First, it must be noted the even
the minor irrigation systems (less than 2,000
na) require at least three to four years for
construction and perhaps six 1o ten vears to
reach operadonal maturity.  None of
USAID’s projects are thatold. This fact was

optimistically down played in the Project
Papers. Itis however, still possible to point
1o a number of accomplishments which,
while important, are obviously partial since
the ulumate pay-offs are yet to be realized:
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ACCOMPLISHMENTS

Irrigation management concepts and applications are now
considered and discussed widely in India -- at the Center,
in the States and, over the past three years, in over 200
conferences/seminars -- whereas in the 1970s this subject
wasof limited interest. USAID sconcernandinvolvement
has clearly helped siimulate this and continuzs to shift
dialogue to planning and operational performunce issues.

More rigorous economic and technical appraisal has been
adopted for medium and minor irrigation development in
the five states where USAID s, orhasbeen, involved. Prior
to that, little or no attention was given to vigorous anulvses
for minor and, in somie cases, medinm projects. In Mahar-
ashtra and Rajasthan these sundards and criteria were
extended to all new medium schemes, and in Madhya
Pradesh to all new minor schemes, not just those receiving
USAID support.

Irrigation planning and managemen: training is being
funded by Irrigation Depariments in ten states, in response
to the jointeffori of the World Bauk and USAID. Compre-
hensive manpower piarning and improvement studies are
being taken up in three swates. Previously, almost no
maining was sys:zmatically planned or provided 1o irriga-
tion officers.

Farmer involvement is on the policy discussion agenda at
both Center and state lzvels and the subjsct of numerous
meetings and seminars. The Government of Rajasthan is
reviewing itsentire water code 1o incorporate provisions to
legallv cover water user organizations. The Government
of Maharashtra is actvely encouraging the formation of
water user cooperatives/associations. USAID has directly
promoted and stimulated this interest.
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ACCOMPLISHMENTS

Increased emphasis is on institutional strengthening in
Himachal Pradesh, Maharashtra and Madhyva Pradesh.
Grant assistance has been reguested and is being pro-
grammed todirectly strengthenthe central design organi-
zations in the Irrigation Departments in two of those
States. Thisestablishes a critical design organizations :n
the Irriganion Departmentsin two of those States. thises-
tablishes a critical institutional link between the learning
acqu'. .d in USAID assisted projects and the broader
work of Irrigation Departments.

Under the IM&T Project, curriculum and training pro-
gram development assistance 1s now to be provided 1o a
ten-state network of irrigation management in-service
waining insitutes (WALMIs) rather than the five origi-
nallv identified in that project.

II. The Irrigation Strategy

From the preceding discussion of
[ndia’s needs and the conclusions from
USAID’s present assistance, the following
iefines the objective, direction and content
of the irrigation strategy.

A.Strategy Objective
and rocus

The broad objective of the USAID
Program is 1o increase and sustain the pro-
luctivity of India’ s surface and ground water
esources primarily for irrigated

agricuiture. To accomplish this objective,
USAID’s irrigation aciivities and resources
will be focused on specific proolems/oppor-
tunities within each of the three sub-systam

of irmigation. In order of priority these are as
follows: '

Water Sunpolv Hvdraulic Svstem:

Reliable Operations through

Technical and Performance
Improvements and Institutional
Reorientation.
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Water Resource Macrosvsi2m: On-Farm Microsvstem:

Analvsis and Plaaning through Conservation through
Techrnology Transfer and Demonstration and
Institutional Development Technology Spread.

These three areas offer importani, but different targets for concentrated USAID effort

Providing reliable irrigation warer supply through betier
planned, designed and operated surface and groundwater
systems is a precondition for growth in agricultural productiv-
ity and can enhance the resource base; V

Beiter understanding and allocation of water resources is in-
creasingly necessary for continued development in the face of
mounting population and economic pressures and resultant

competitive uses:

Surface waier and moisture conservarion from wazershed e
farm field is important for crop production and criticai o
enhancing and preserving the land base necessary for sustain-
able growtn: and

Groundwarer use is increasingly vital to guarantee, supple-
ment and expand water supplies for irrigation producton, as
topographical, economic, social and environmental con-
smaints limit further develepment of surface sources and sites.




B.Water Supply
Hydraulic System:
Reliable Operations

Dependable irmigation water can
be achieved in many ways over the range of
various gravity and lift {and combination
thereof) sysien For dependable supply,
there are two sets of institutional issuss: the
competence and accountabilizy of the sup-
plier organizations, and the forms und levels
of farmer organization and control. Supply
and delivery also invoives @ wide runge of
technical issues which multinly in complex-
ity with scale, from individusl small pumps
to sophisticated analysis and modeling for
large systems.

Studies cited carlier indicated the
potentially subs:antial returns which can be
attained from not orly simple changes in op-
erations, tut from Dl'.l.'lnln‘: and designing a

[

svstem to suit those aratio Since
USAID 1s already zﬂcd1151 bstantial

=

surface water aevelopment program in two
large states in the Indinn Deccan, the creaiest
concentration of stuff effort and project re-
sources 1n the nzar werm will be direcied a
acceleracing and reinforcing improved irri-
gation systerny planning, design and opera-
rions in these exisiing sware projecis.

The focus will be primarily on
smaller (minor) irrigation in the Deccan for
several reasons: minor sysiems and their da-
velopment ars more '°sponsive to change

due to their smaller size, simplicity and
speedier implementation; ninor svstems

appear o yield good returns due to the re-

sponsiveness to beneficiaries and secondary
water conservation benefits; i 1v‘r1-¢::mon in the
Deccanis fund ‘revo-
lution™ to high value crop mixes there: and,
USAID has already gained experience and
credibility with the problems and institutions
11 the region,

damental o tho n ascent

The program  will emphasize
changes in State irrigation Departments
(currently the primary suppliers of waier)
and other relevant institutions necessary to
(a) apply planning, design, and opcr'uion
improvements to USAID-assisted sche
demonstradons and pilots, {(b) tomonitor und
internalize the resalts, in order 1o assess and
understand the efficiency and reiiubility
benefits and advant {0 Instity-
tionalize more r:gorous op:r;monul design
and planning improvements. Institutional
reorientation from administering public irri-
gation works o planning and providing irri-
gation services will be the underlying theme.
Given that the USAID-assisted svstems iare
only a smali fraction (less than 5%) of the
States’ total medium and minor svstem de-
velopmeat, the potential spread effects of
USAID inspired improvemensts is consider-
able.

nes,

S, and (\.

Sysiem dzvelopment will be com-
plemented by a range of primarily grant-
funded efforts (a) improve State irrigation
cadre and ‘organizations through in-service
Taining, manpowsar assessments, monitoring
units, and special siudies, (b) to develop and
test new methodology and technology
through special studies, pilots, applied re-
search atkey irrigation insdtutions, and (¢) to
strengthen other institutions and groups rele-
vanttoirrigation performance (privaie firms,
NGOs, groundwater toards, etc.) through
seminars, studies and research grants. This

n
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will in turn raise and expand the
institutional and policy éialogue of irfigation
and water rzsource issues.

Equally important are the wechni-
cal and institutiona] opportunities to under-
stand. impro encourage groundwater
supply svstems in and out\'id; of the public
sector. analysis and study will be infdated in
conjunctive use p‘.:.:mmﬂ within surtace sys-
tems. svstemic c':' ndwater mapping and
monitoring, needs of gr oundw areroagencies/

organizations, and policies 1o stimulawe
groundwater devele

TN 1
¢ an

C.Water Resource
Macrosystem:

Analysis and Planning

levels of

Inmonsconalclimatic recimewith

rapidly increased land vse aad population
pressurs, xnowledce and informed vee of the
Waler resource 1s o necessiiv at both aiizro
and macro-le \c':x As Cc-m;czimf’nmuu“.l

and domeseiic dema

T
NSl 8
!

an esumated 23% of surface water supplics
by 2000) water resource issues will becormne

an increasingly compl

Water resource analysis and planning rangss
frompreliminary investization of the
ogy and water use subprojecr SIT2S 10
resolution of busin-wide allocation issue
The interactons of surface and groundv.ater
hydrologies also figure prominenty in these
systems analysis and planning efforis. A
variety of insdtutions are involved including
Central Comumissions, Boards and Ministrics
and Swute Irrigadon, Command  Area,
Groundwater and Planning Authoritie

xl'\'(.nr\‘l‘

ai

In the USAID irrigation program.
this thrust represents @ relatively smail por-
tlonormcmgr'lllprn«: amresources, but ha
broad implications for the Stues and thc
Nation as a whole. [t consists primaerily of
wwoefforts: (@) improvements in micro-level
water resource planning
guidelines for scheme

i

applizd through

':; prazsat and cample-

mentary diclogue ot the State tevel, and (b) a
major traini' ginitaive in macro-level water
resource sysiems analysis and planning with

the Central Water Commissicn and

of Water Resources.

Minisoy

A{ [he miCrﬂ-iC\"' s the H‘riza[lon
gCh"[neanO“O(C for {_“,“\ID a5s5] StancY W v}

include analysis of the larger wotershed/
water resources system. Hydrologizal and
sedimentation moniworing and  sanlvsis,

modern remote sensing and Interpretion,

land vse considerations, up and downsoream
present and future uses, groundwater
pacts, flood conrrol, dnd competitive 'c-
mands on supply will

subproject anmdn)l‘.nc nere gsmgl_\ 1mpor-
wnt in the programn. Special siedies on
secimeniaton rates, watershed vields and
water baiance modeling will help (o improve
these guidelines.  Furthermors, waer re-

sources pianning will also |
subproject angd stz idi
The mucro-lﬂvel effort in Dasip
planning currently consists of esiablishing a
National and State water resource pl:mnm«r
and management capabilitv through raining
with the Central Water Commission and
State Irrigation Depar Basic analvu-
ce.l course work, sochisucaied rnethodoio-
s, computerapplic .mon,,dnd:/‘""lbamn
plamun'J case studies will be taught. Other
elements of this thrust are participation by

JICNLS.



USAID inrelevani water resources planning
and management for a professional/technical
exchange '»\'ithc.\'pc tenczd U.S. planning in-
Il collaboration  with
lanning acivites.

CLlOse

stitutions,  and :
RAM) pla

USAID/foresry (

Substantial need ulso exists o im-

prove capabilities in ground water systems
analysis and planning. Given the Nadonal
interest in increasing cost-effective, reiiable

coverage, and the large unex-
csof*i*c(iungcs.
iriigaton

irrigation
plotted groundwaterresourc
this implies shifting some of our

resources to probplems and Op,portum:ics ol
Eastern India. The State and Ceneral Ground-
water Boards will be key 1o this initiative.

D. On-Farm
Microsystems: Conser

/Production
ration

The mnteracnon of water on soil and
crops (or for that matier with any other end
uses; is of 1¢ o production. It is
also critical to long-term sustainability of the
resource base. Consenvitive manzgement of
water on-fonn
ang sus:a

course bas

: .
1ereases both ""OC'\ICU\"[‘
mebiiice whather within or oumside

Thisisequally wrue
end uscs:

@) ""g'ifi(‘?i COMmMangas.
for otl e or ind:
consen is FI‘()GUCI‘.\'ZI‘{.

RS S K
stoial

07 ,-O

LA&] l

However, these microsvsizms are in
the first instance wielly dependent on the
: v. Furthermore,
although hasic pr‘;'xc:r:l"s of soil- water man-
agement are well-xnown, their applicatons
are particularly site specific and diverse rang-
ing from publi

rainfed watesshed lands to
intensively cropped irricated bottom lands.

Further complexity arises from  the
enormous, disageregated nurabers of land
user-managers and their various individual

motvadens and interrelated eficcts on the

soil and water,
Few institutional relationships and
tested technology/management packages are

at hand to enable a myjor thrust to alleviate
current constraints. Therefore, effort in this

arca will for the present be limited primarily
todiscrete stadies, pilots and specific training
and demonsratton activities eritic toc el
opment of particular mode! subprojects (e g.
upseam cotchment protection, l“. d level-

s,et). Thisis, however,
ruance  1in Himachal
o the x‘"mll Q‘ZC of the

Ing, sprinkiersystem
of particular imp
Pradesh where due

irrigation systems and vulnerabie environ-
ment, on-farm issues become promingnt,

Coordinutionand even joint-pi OJCCLHW! age-
mentwithother USAID agriculturalie
(On-farm Water Manigement S””p'ol--"t)
and foresmy act are aiso um portant.
There are also interesting opporiunitiss f
-indusirial iniuatves. Bu:
arm-level aciivities will remain a
theme in the irrigation program,
major eforr concentrated on thz p

probizms of muin systems .Jiabilzt.\'.

search

Gvities

RESTENC I
‘..ru "’

. .
revailing
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II. STRATEGY AND PROGRAM
IMPLEMENTATION

A. Steps being taken
to Adopt a Program
Approach

USAID's approach to implement-
t}‘—’ strategy will move bevond managing
[he portfolio as a set of discrete imrigation
projects.  Rather, a program ipproach is
evolving which provides a more flexibic
framework for concenuruting existing, and
N2wW resources azainst the eritical strategic
saninereased focus onund
lving tfz-cl'mical, institudional, and policy 1
the achievement of ;*b*'szL il
targets). Irwill also provide 2 meens for the
Mission o build on opporiunizics cenerated
through the eriginal projecs und to continue
MOVeiL o0 0n these apportunides even afier
the original projects reach their PACD:.

I'_

(‘.—'

To implement the Program approach u
number of steps wre being, or will be taken:

. Esteblishing State Programs:
In States, whers USAID currently has
prejects, opportunities for using those activi-
ties to build institutional and other “*horizon-
i’ program-level swategic interventions
are bcg'lminﬂ to be exploited. (z.g, Mahar-
ashira - assistance in strengthening the cen-
trul st“ﬂ rraining and f'r'»i; 1 organizations at
Nasik, Madhva Pradesh - 5 por: mANDOWET
oI uSsessient and mﬂucwo caining). The
specitic iy of Program terge:s and suppori-
ing activities are being seried ous in these
States and the sources of funding (S te proj-
ect, IM&T or other) to move the stategy
forward is being decided. Specifically:

O
=

A Maharashira Program Assessiment (to include } twvo St
projects plus an IM&T project component), scheduled for
Summer 1987, will lead to a forma! State Program:

=

InMadhyaPradesha general profile of irricated 2: culture has
been developed (statistical data compiled, private sector study

erformed ) and 2 program wili be established later in 1937:;
) 2p




In Himachal Pradesh, high-level discussions have besn iniii-
ated at the Mission and in the State to restructure the institu-
tional arrungements for strengthening participation and inter-
discipiinary, comprehensive subproject planning and implem-
entation in the Hill Arcas Project; and

a joint GOI/USAID internal review of INM&T has been com-
pleted and mechanisms are being developed to muke this
project more responsive and complementary to each State Pro-
gram. Inaddition to stmengthening USAID s assistance to the
States where our mujor projects exist or have been completed
(Gujarat and Rujasthan), IME&T now includes initiatives in
training and research in Tamil Nudu, Bihar, Orissa, Utiar
Pradesh us a rzcult of collaborative wrangements worked out
with the GOl and the Worid Bank.

2. Targeting and funding:

As agreements emerge ot the State and Central levels on specific tarsets and a anticipated
achievements of the USAID assistance programs, ‘‘triggers” and bcncnmm‘m are being
established and existing State project and IM&T funds are being linked to these. A
combiration of additiona machanisms will be used 1o direct resources toward opporiunites

In pricrity program activities.

Deob-Reob will be used 1o :1djus:and re-allocate existing funds
in response o program need.

a portion of the OYB funds llocated to the Bureau's ISPAN
project will be used to fund short contracts or subgrants.

PROAG amendments may be soughtin the case of existing proj-
ects to extend, expand and/or further fund activities.

A core Program support project may bz developed to fill in ga p<
or expand on opperiunites generated through Program activ
ties.




3. Performance Evaluation:
Monitoring, assessment
progress and achicvements of the Siate Mro-
gram witl continue to review, document and
build on resulrs, reassess objectives and
cets, and make adjustments and mo'lﬂ
tions as mndi:im_\ and opporiuniiies change
The Progrum and S W fun\,non

will be carried oup in par mhrough review

7'11\

LR,
<.

revie

groups consisting of private expests, select

public "C'?I'CQCI‘Ii'i\’CS wgether with USAID

stff, and rowhie Indiun specialises (on re-
1 \ O

tainersand through aiocal IQC-like contac).

+

4. Onentation of US.
USAID's Irrigation Office and Divisions
have redefined job tfunctions
Managers for individual Stazes.
thistole, they are requir
original p;‘()_]:(:'
institutional und
State: and to crient project s

RV

“ e
as

As part of
»I

Progrars

a ey
~ A

wleck bevond :
1 L.;xc-:rlym
enges within th
esources o deal

S 'E

Al

and svothesis of

more directlv with those which are critical 10
implementing this Strategy’s principal ele-
ments.

Collaboration with other Donors:

Oprorwunities to build upon activities of the
World Bank, and tolesser extent of other do-
nors, are rezularly diccussed (e.g. WALMIs,

induction training in M;ilmrusntm. system
design criteri, and basin planning in Orissa).

The Mission und the World Bank pe
stgnificant :1(1\‘..u3.uu in coordinating ac-
SinIrriga-

s

lLL,IVL

tvities, given the
tion including instdwtional sirengthening for
rigation svstern operations.

wared O"ICL:I\

planning and 1
The program approac
cmploy USAID resources o complement the

howill seek 1o fexibly

World Buank's capital assistance. Furher-
more, we will share analviical work on tech-

1ssues and seek to
and policy
¢ Stae

nical. economic and policy
reinforce common institutionai
themes in our dialogue with specifi

and Center oreanizatons.

aan

ek

B.Expected Impact from
the Irrigation Program
and Strategy

from USAID-a
supported by institutional ch
gation Deparumentsto

O&M cadre strengihened
ance measurably imnprove d,

Sound, documented analyvses and institutional adoption of effi-
ciency and reli: ability improvementsinirrigation systems derived
wssisted medium and miner irrigat
anges (2.¢. formal decisions b"I“I‘l-
stene 1-..Vofcms"1:r!'ﬁ

waier deliveny
ere.)

ton schemes and

a1t

i b

allprojects;

v planning and perform-

| 88
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Expected Im

Spread of irrigation svsiem performance improvement, experi-
ence and tzchniques te other Stae 2sthrough reciprocal visits, cose
study documentation and training programs.

Measurable productiviny and economicimpact gains frorminvest-

ments in lffl“’(‘lllﬁﬂ infrastru cuure re Uhl'l" (rem ll‘ﬂ'\I(‘\ ed water

reliability.
Significantly beter water resources analysis and plinning by

instituiions and programs at the Center and the Stutes L0 inprove
utilization of scarce water resources underintensifyving pressures.

Centinued exponsion and intensification of groundwater use en-
couraged through supportive policies, technolozies and pro-
[ granis,

Leadirg Indian institutions and programs linked and Interacting
with other Natonal, U.S. and International COunterpatt institu-
tons on muiualiy relevant water managzment and resource
issues.

Policies und models for improved and snsf’*mco Water r2source

managementand forben

uling, maintenance and france are annl; yis d, [ss:cd and refined
through strengthened local research entides.

(8]
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ANNEX 11

TRRIGATION DESIGM CRITERTA

A summery listing of the "criteria" for USAID for the State Projects in

tlaharashtr
Asterisks indicate those ¢f most importanca,

Papers.

Identific

, tadhya Pradesh and Himachal Pradesh as shown in tha Project

ation

Econcmic/Financial

*

Constructi

in tribal areas)
d" cost estimating (Nat'l. Horms )
complete within prescribad time.

54
<
o
s

IRR=12% (3
"Standardiz
on

Social

x®

75-85% small farms (less than 2.5 Ha.)
Sccio-Economic & administrative s

Sourcq, Collection

Hydrolegy

*x

.
*
.
x
*

Headworks

*

Plans for improving catchment

Catchment 11L1d based upon 75% dependable rainvall

Develop and use water balarce models (Water in - out)

Monthly water supply based upon 20-vr reservoir study

Rain and streamflow gauges installed and moniterad

Siltation rate based upon sedimentation study (Use avg. 238m/Km )
Well Supply @ Test pumped for yield

/Dam

CWC Norms for desig
Construction qua11tj control/monitoring



Supply/Distribution

“Main" Systam

* Flow Measurements at Headgate/Regulator
* Plan of Qperation
. Use of regulating resarvoirs

Canal Design and Construction: All
. Size based upon:
. Peak 24-hr crop-water requirement

* Command at 50% capacity
* 15 ¢m of "Hydraulic" heaa over field leve]
* Lining when justified by seapage rates (lost Hp0, hence area)
. Control gates as necossary o ensure hydraulic head, rotation,

etc.
. Cross-ariinage structures as necessary
* Design from tail reach to head

Minor and "Micro" System
J

* Layout basad on:
1:2000 tepo mapping with 20 cam contours
soil survey - capabiiity map
review with farmers

* APMs or gated cutleis at 8 Ha. chak

. 1 Cusec discharge

* Rotational supply schedule

* Farmer maintenance after "X" years
Drainage

* Capacity to evacuate 5-yr maximum rainfall intensity
Groundwater

* Plans for conjunctive use

. Promotion of credit for shallow well development

* Monitoring groundwater Teve]

Application/On-Farm Manaqement-Yse

* Demcnstration chaks in each system

. Field channels to farm gate

. Fortnightly cropwater requirement with recommended crop pattern
. Agriculture Department assistance for land leveling

* Metrological Stations in Command Area.



