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SUMMARY

In June of 1984, a three-person water resources team visited
Nepal at the invitation of the Minister of Water Resources

Mr. Pashupati S. Rana to review the small and medium scale
irrigation sector. The team was composed of engineers from the
United States Agency for International Development and the
United States Bureau of Reclamation. The purpose of the visit
was to assess opportunities for increasing rates of irrigated
agricultural production and needs for assistance in improving
irrigation system design, construction, operation, and main-
tenance. Conclusions reached by the team include the following.

The strategy for irrigated agricultural development laid out in
the guidance for Nepal's Seventh Five-Year Plan is valid. That
guidance stresses increasing agricultural output from under-
utilized existing irrigation capacity while proceeding to
establish a solid informatien base for planning future
large-scale water resources development.

Control and management of irrigation water is currently the
most neglected aspect of water resources development and
utilization ih Nepal and has great potential for enhancing
irrigated agricultural output. 1In addition, tlhere are
important opportunities to improve maintenance operations and
to undertake selective improvements that, coupled with improved
operating procadures, would greatly improve system operating
etficiencies.

Measures aimed at water supply augmentation should focus on the
capture of lesser tributary streams and on developing shallow
groundwater resources for use in conjunction with existing
surface supplies. Feasibility investigations should include a
study of a wide range of conjunctive use management options as
well as energy, mairtenance, and economic issues.

Any watesr resource management program undertaken in Nepal must
take into account the fact that some 80% of the irrigation
facilities in the country are farmer developed and operated.
This very strong tradition of community involvement in irri-
gation system design, construction, operation and mainterance
would be envied by other Asian countries currently trying to
foster such farmer involvement to reduce recurrent cost burdens
on the government and improve system operational efficiencies.
Improvement programs must avoid undercutting this tradition of
local involvement while seeking to build on and supplement it.



To maximize gains in overall agricultural production, top
prlorlty should be given to improving operation and maintenance
in 1rr1gatlon systems which are government-operated. This means
working both with Irrigation Department managers and with groups
of farmers who manage water at the tertiary levels of government
systems.

To effectively carry out a program of O&M improvement, a separate
specialization or division within DIHM should be established.
Personnel assigned to this division would receive gspecialized
training and would work to develop O&M procedures tailored to
particular irrigation systems.

Government assistance to farmer-managed systems, particularly
the smaller hill systems, should be targeted on selective
improvements and repairs that require financial or technical
resources beyond the reach of the community itself. Rendering
such assistance requires different procedures than those used in
new system construction or the rehabilitation of government-
operated systems. The approach developed to accomplish this
must avoid creating depvendency and the expectation of continuing
government assistance.

Technical assistance provided to support and facilitate these
programs miust have as as a coequal objective, developing and
strengthenxng the various Nepalese institutions responsible for
asse331ng problems, developing and 1mp1ementlng solutions and
monitoring and evaluating results in the 1rr1gat10n sector. The
mode of assistance should emphasize working in collaboration
with counterpart institutions, continuity, and involvement over
an extended period.

One major problem hampering a precise diagnosis of the problems
constralnlng efficient irrigation system operation and main-
tenance is an absence of data describing current operating system
operation and performance. Additional data are essential if
effective solutions to these problems are to be developed and
tested. Several steps could be taken immediately to 1mprove the
data base available for these purposes. One of these is a series
of rapld appraisal studies of existing government-operated
1rrlgat10n systems. Another is an institutional analysis of the
irrigation sector that would include all ministries, departments,
agencies, institutes, private sector firms and PVOs that play or
could usefully play roles in the change process.

vi



I. INTRODUCTION

Background

A team of three U.S. irrigation and water management specialists
visited Nepal in June of 1984 at the invitation of the Minister
of Water Resources, Mr. Pashupati S. Rana. The purpose of the
visit was to conduct a reconnaissance review of the small and
medium scale irrigation sector, and to assess opportunities for
increasing rates of agricultural production and needs for assis-
tance in improving irrigation system design, construction,
operation, and maintenance. The review team was comprised of a
Water Management Enginéer (Mark Svendsen), a Water Resources
Engineer (Dan Macura), and an Operations and Maintenance
Engineet (Jim Rawlings). Titles and affiliations are shown in
Appendix A. The detailed scope of work for the team is also
included in Appendix 'A.

The problems faced by Nepdl in improving the living standards of
its people are substantial and well documented. They include
serious physical obstacles to communication and transportation,
a relatively narrow physical resource base, an underdeveloped
(but rapidly expanding) human resource base, a near absence of
fossil fuels, and serious environmental degradation of hill area
ecosystems due to population pressure and overuse. Indeed, few
countries began their development as late and at such a natural
disadvantage. A development profile of Nepal, extracted from a
recent World Bank document, is presented in Appendix B.

The invitation to the special US team by the Government of Nepal
reflects the great importance that Nepal accords to irrigated
agriculture in meeting the basic nutritional needs of its popu-
lation. It also recognizes that the water resources of Nepal
comprise one of the country's most important natural assets.

Nepal has made notable progress in the past 25 years in
developing its irrigation water resources. Prior to the
inception of the first S5-Year plan (prior to 1956), there were
only -about 17,000 hectares of government-developed irrigation
command in the country. The bulk of this area (about 13,000
hectares) was included in the command of the Chandra Canal which
was completed in 1928. Following the conclusion of the Second
Plan period in 1965, command area had tripled to around 52,000
hectares. 3By 1980, completed command of governmnent-developed
systems had risen to nearly 240,000 hectares, a l4-fold



increase. The only jarring note to this impressive expansion is
the fact that less than half of this area currently receives
irrigation water (MWR, 1980; Rising Nepal 1984)1 and that
national yield averages of the primary foodgrain crops grown in
these systems have remained stagnant in spite of this
development.

After a preliminary review of available literature in the United
States, the team visited Nepal from June 3 through 15. Four
days were spent in the field visiting irrigation systems in the
Western Hills and the Central Terai. .The remaiader of the
period was devoted to meetings with a wide variety of officiale
and specialists in various ministries, departments, and organi-
zations in Kathmandu, in reviewing literature not available in
the U.S., and in drafting a preliminary report detailing the
team's findings. The team was accompanied in all phases of its
work by Mr. Jack Pinney, General Engineering Officer of the
USAID mission to Nepal. A complete itinerary is shown in
Appendix C.

Because of the preliminary nature of the team's mission and the
short time available to it, this report is brief. The following
section comprises a summary of the conclusions reached by the
team during its review. Section III contains an overview of the
nature and extent of irrigation development in Nepal, a brief
discussion of the findings of several recent irrigation sector
reviews, and a discussion of policy priorities set by His
Majesty's Government of Nepal (HMG/N). Section IV is an
exploration of selected 2lements of the current water resources
program as observed during the team's visit. Section V presents
a strateqy for improving the performance of small and medium
scale irrigation systems in Nepal.

Definition of System Scale

Because the notion of irrigation system scale fiqures so impor-
tantly in the terms of reference for this review, a brief dis-
cussion of "swmall", "medium" and "large" irrigation systems in
a Nepalese context is in order. There does not currently appear
to be any one set of criteria in use in Nepal for such a cata-
gorization. One standard definition offered to us was based on
development costs. This classification system, however, totally
ignores farmer-developed and operated irrigation systems, which
comprise some 80% of the irrigated hectarage in the country.

1 The MWR report makes this assertion with regard to the
provision of supplemental water to even a single crop in a year.
The Rising Nepal story of 13 August quotes the Director General
of the Department of Irrigation Hydrology and Meteorology (DIHM)
as saying that only fifty percent of the command area was
getting a regular supply of water throughout the year.




Another possible définition is based on commanded areas. How-
ever, no consistent set of limits appears to exist for such a

classification. 1In addition, different limits would probably

have to be applied in the Hills and in the Terai.

One point on which all seem to agree is that very small systems,
those under 50 hectares, should be considered gseparately, since
they are almost always farmer-owned and operated. Formally,
DIHM does not work with such systems, responsibility being
assigned to the Department of Agriculture and the Ministry of
Panchayat and Local Development.

The Irrigation Sector Review published by the Ministry of Water
Resources (MWR) in 1981 likewise ignores traditional size-basged
groupings, distinguishing systems only on the basis of whether
they are "government" or "non-government" systems. Both types
actually span a considerable size range, since government
systems range from 50 hectares and up, and "non-government" or
"communal" systems in practice range from a few hectares up to
many thousand of hectares.

Following these precedents, this review categorizes syztems in
terms of their managing entity. 1In addition to grouping

systems which are farmer managed, a distinction is made between
those systems and projects governed by a multi-dimensional
Development Board or Project Authority, and those operated and
maintained directly by the Department of Irrigation Hydrology
and Meteorology (DIHM). The latter two categories tend to
correspond very roughly to traditional notions of "large" and
"medium" systems, though exceptions are numerous, To summarize,
the three categories comprise:

l. Farm-managed systems operated principally by water-users
and the institutions they create and control.

2. Agency-opverated gsystems under the direct supervigion and
control of the DIHM, though they may have farmer-controlled
sub-systems at their basge.

3. Authority-operated systems having an integrated management
structure concerned not only with the capture and conveyance
of water but also with its equitable distribution throughout
the system and with system productivity in agricultural and
economic terms.

The third of these categories has been the subject of several
Water and Energy Commission Secretariat (WECS) studies and
Leports. Many but not all of the conclusions and recommen-
dations found in these reports apply also to the case of
agency-operated systems.



1.

II. SUMMARY OF FINDINGS

The preliminary Seventh Plan (1985- 1990) strateqy for

increasing ag:1cu1tural production by consolidating gains in

existing irrigation schemes, while at the same time establishing

a _solid base of information for planning future large-scale

water resources development, is reasonable and sound.

2.

Nepal should follow both of these paths in pursuing its
national development objectives. But major water resource
development projects, undertaken now, will not address
immediate and pressing needs. Furthermore, serious
questions about the effectiveness of some types of completed
projects under current operating conditions have arisen.
These questions need to be addressed, with particular
attention paid to 1rr1gatlon system agrlcultural and
economic outputs, before major emphasis is placed on new
large-scale development.

At the present time the most important water resources to

develop further are existing installed irrigation capacity, and

{in conjunction) groundwater and rainfall. All three sources

should be considered for use together in enhancing economic

output from existing surface water commands.

a. Surface watez supplies in major rivers are abundant, but
suspended sediment imposes severe design and economic
limitations on their development. Secondary streans,
while oxperlencmg wider seasonal variation in flows,
are easier to develop and are less subject to sediment
problems. Existing development from these sources is
reaching only about one-half of its design commanded
area, implying an inefficient use of currently diverted
supplies and/or a failure to divert adequate water for
delivery to all lands.

b. Groundwater supplies are available over widespread
regions but aquifer characteristics limit development
of large-volume point sources.

c. Rainfall in Nepal varies from region to region but
generally ranges from 2000 to 3000mm annually Though
most of the rainfall is concentrated in the June to
September monsoon period, rainfed cropping intensities
in many regions of Nepal are greater than 100%. This
1mp11es that rainfall is sufflclently well distributed
in these regions to permit the taking of more than one
rainfed crop per vear.



3.

The foregoing suggests a gstrategy of employing
available surface irrigation water more effectively,
supplemented with on-demand groundwater pumping from
small wells and rainfall, to ie”uce risks and raise
Yields associated with rainfed double cropping patterns
over the largest possible areas.

Control and management of water in _agency and

authority-operated systems, at both main system and tertiary

levels, is currently the most neqlected aspect of water resource

development and utilization in Nepal and has great potential for

enhancing irrigated agricultural eutput.

4.

Because of tlie importance of precipitation to agriculture in
Nepal, irrigation water control and management in many ways
is more difficult than in more arid areas. The challenge

is to reach as wide an area as possible with contrclled and
responsive water supplies to compensate for gaps in rainfall
patterns while making maximal use of "free" rainfall. This
is particularly critical where relatively expensive pumped
water is being used.

Presently, it appears that very limited control is exerted
over water in agency and authority-operated systems. Formal
DIHM control in some large systems extends only to the block
or branch channel level (approximately 1000 hectares),
leaving management below that level largely to the
discretion of the irrigators. Afr the same time, there does
not appear to be an organizational struccure in place to
assume this responsibility. Likewise there appears to be
little collection and use of meteorological and hydrologic
data at the system level to determine farm 7ater require-
ments and to monitor and control main and secondary canal
system flows in response to those requirements. This is a
major gap in control that needs to be filled if current
HMG/N strategic plans are to be carried out. At the same
time it is a major opportunity for improving the reliability
and areal coverage of irrigation supplies to existing
commanded areas thereby raising agricuitural production.

An effective maintenance program for agency-operated

systems requires increased funding levels and a reexamination

of current procedures.

Completed maintenance and repair actions observed in the
field were generally well done. However, there appears to
be a problem with the timely undertaking of these
activities and with the availability of funds to carry out
adequate levels of maintenance. There is also a need to
examine the costs and benefits associated with higher
levels of maintenance designed tc reduce conveyance losses
arnd with selected system improvements such as the



instdllation of additional water control and measurement
structures and improveé communications facilities for
Operations and Maintenance (0&M) personnel. It is likely
that returns to such improvements, coupled with improved
system operational procedures, would be substantial.

Tendering and contracting procedures should be reexamined
to seek modes insuring selection of the best-qualified
bidders. oOne approach would be to pre-qualify bidders
based on past performance and capability. There is also a
need to -ipgrade the construction and quality control skills
of local private sector contractors. Expanding the ability
of the DIHM to undertake routine repairs itself on a force
account basis should also be considered.

S. Different approaches to planning and design are necessary
in _the case of new irrigation development and that of
rehabilitation or improvement of existing systems.

One of Nepal's most valuable irrigation sector assets is
its strong tradition of user management of irrigation
Systems. Some 80% of the irrigated hectarage in the
country is farmer-managed. A major challenge is to find
ways of providing financial and technical assistance to
such systems without damaging or destroying that tradition.
To do this, the agency providing assistance must be
responsive to, and in some way accountable to, the
irrigators' organization, rather than simply taking over,
improving, and then "handing back" the system.

In the case of existing agency-operated systems, careful
study of current modes of operation and current system
management problems must be done before proceeding with
design or redesign. Careful rethinking of the DIHM role in
different design, redesign, and assistance situations is
required to develop these different, tailored approaches.

6. Long term success in improving irrigated agricultural pro-
duction depends heavily on upqrading the capabilities of DIHM
to plan, design and operate and maintain irrigation systems.

The attention of the DIHM is currently focussed on project
identification, design and construction and, to a lesser
extent, on repair and maintenance. On larger projects,
however, detailed design, construction, and construction
supervision are often delegated to expatriate A&E firms and
to local and foreign construction companies. The
Department's planning and design capability needs to be
strengthened to reduce costs, decrease reliance on foreign
consultants over time, provide independent internal
evaluations of the adequacy and appropriateness of



proposals and plans developed under contract, and- insure
that external resources are properly directed and
consistent with HMG/N development strateqy.

Additionally, a specialization in irrigation system
operation and maintenance should be created. Policy and
procedural guidelines should be developed for these
activities, incentives encouraging strong performance
created, and training programs developed to familiarize
personnel with sound <!, procedures and methods. These
specializations should be set up at the regional and system
level with direct support from the central office in
Kathmandu.



III. SECTOR BACKGROUND AND PRIORITIES

Subsistence agriculture feeds large segments of the Nepalese
population in rugged and isolated valleys across the country.
In addition, agriculture is the backbone of the national
economy, making up two-thirds of the annual CDP. Eighty-seven
percent of this agricultural production consists of foodgrain.
Rice and wheat are important crops in the terai, while maize is
the dominant crop in the middle hills. cCash crops are still
relatively unimportant in terms of area and are produced mainly
in the Terai (FAO, 1983). 1In all, 90% of the population is
dependent on agriculture for its livelihood.

Moreover, this population is expanding at a prodigious rate.
Population growth over the past decade has averaged 2.6% per
vear, giving a doubling time of just 2 vyears. Furthermore, the
rate of increase is accelerating--from 2.3% in 1971 to 2.6% in
1981.

At the same time agricultural production increased by only
around 1% over the same decade, due mainly teo an increase in
area under cereals. This increase has come almost entirely
through deforestation, which links the issue of agricultural
productivity firmly to a second major problem facing Nepal--the
frighteningly rapid degradation of its natural resource base.
Wineat yields per hectare have increased marginally, while those
for paddy have remained largely unchanged. 1In the case of
maize, yields have actually declined over the past ten-year
period (FAO, 1983).2

Recent setbacks (due partially to drought conditions) have been
severe. Ministry of Finance figures show a 28% decline in rice
production during 1982/83 (EIU, 1984). From its traditional
position as a small rice exporter, Nepal has become a net rice
importer.

2 One of the major difficulties encountered in :rying to

assess impacts of the irrigation development efforts of the
past 25 years and the reasons for stagnant productivity is the
absence of statistical information on production, broken down
by irrigated and non-irrigated areas. According to researchers
at the Agricultural Projects.Services Centre (APROSC), this is
. not routinely done, and while attempts are being made there to
do this, results so far are sketchy and incomplete.



Irrigation3

Nepal covers 54,400 square miles (14.2 million hectares), an
area half the size of the state of Colorado in the United
States. Of this area, about 2.3 million hectares (16%) is
cultivated. The bulk of this cultivated land (70%) is located
in the terai--the low humid extension of the Gangetic plain
extending along the southern border with India (see Figure 1).
Almost all of the remainder lies in the hill region, which
occupies a mid-elevation belt between the Terai and the
Himalayas to the north. Statistics describing basic land and
population resources of Nepal are shown in Table 1.

The population of Nepal, estimated to be about 14.5 million in
1981, is distributed quite differently (see Fiqure 2). More
than half of Nepal's population lives in the hills, and because
of much smaller land holdings there (approximately 0.4 hectares
per family), pressure on arable land in the hills is about 4
times that in the terai. Furthermore, arable land in the hills
is fully exploited and, in fact, has been pushed beyond the
point at which it can be viably maintained in the long term
(MWR, 1981).

The terai, on the other hand, with 40% of the country's people
and 70% of its Presently cultivated land has seen its cultivated
area double since 1950. 1In addition, it is estimated that
another 450,000 hectares of arable land (about one-quarter of
the current figure) is yet to be developed there (see Figure 3).
Where increased food production is the major concern, the major
regional potential clearly resides in the terai.4 on the

other hand, it is clear that the land frontier is rapidly
closing and that future gains in production will have to come
through increased productivity.

Approximately 22% of the country's cultivated land is currently
irrigated.> Two-thirds of this irrigated area lies in the
terai, while the remaining third is in the hills (see Figure 4).
In both cases, however, the irrigated area constitutes only 203
Lo 25% of the current cultivated area in the respective region.

3 This section draws heavily on MWR (1981).

4 This Picture is complicated by the fact that the national
food economy is not well integrated, and food security must be
addressed on a regional as well as a national basis.

5 Following the useage in MWR (1981) irrigated area here is
taken to mean the area that can receive a reqular controlled
supply of water in addition to direct precipitation for at
least one crop.
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Landforms
Area
Distribution
Arable Land
Mid 1981 area
Distribution
Prop. of land
Prospective area
Pistribution
Prop. of land
Population
Mid 1981 head
Distribution
Overall density
Arable density
Irrigated area
Government
Non-government
Total
Distribution
Prop. of arable
Non-Irrigated Arable Area
Distribution

Source:

(Ha)
(pPercent)

(Ha)
(percent)
(percent)

(Ha)
(percent)
(percent)

(head)
(percent)

hd/km2

hd/km2

(Ha)
(Ha)
(Ha)
(percent)
(percent)
(Ha)
(percent)

Ministry of Water Resources (1981).

Table 1.
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In a situation that is unique in Asia, fully. 80% of the irri-
gated land in Nepal, or 4 hectares out of every 5, lie in
systems that are farmer designed, constructed, and managed (see
Figure §). 1In the hills, as one might expect, more than 90% of
irrigation falls into this category, much of it in existence
for hundreds of years. On the other hand, there is only about
10,000 ha of government developed irrigation in the hills,
about half of which is in the Kathmandu valley. Most of this
development, about 80%, occurred during the third plan minor
irrigation project program or preceded it.

Similar situations prevail in hill areas of other Asian
countries, .such as the Philippines and Indonesia. There is a
particularly close parallel with the Indian State of Himachal
Pradesh, a region that is also dominated by the foothillsg of
the Himalaya north of the Sivaliks.6

Even in the terai, however, fully 70% of the land currently
irrigated is found in farmer-managed systems. While a number of
the these systems are small, many are quite large--some covering
as much as 10,000 hectares. Feeder canals for these systems may
carcy 10 cumecs (350 cfs) of water. To operate and maintain
systems this large, complex organizational forms are required
and have been developed by the irrigators/farmers themselves.
The structure and operation of one such large system is
described in Pradhan (1984).

The great bulk of government irrigation development that has
occurred to date has taken place in the terai, and this will
continue to be the primary venue for such development. It is
impoztant to note, however, that a large share of the proposed
command of imminent government irrigation development projects
in the terai is already extensively irrigated by farmer managed
systems (MWR, 1980). This simple fact has enormous implications
for the types of improvements that should be undertaken, for the
"without project" side of the econonic analysis, and for the
mode in which development is carried out.

5 USAID has recently signed an agreement with the Government
of Himachal Pradesh to assist the Irrigation Department ia
extending irrigation coverage there while retaining essential
features of traditional farmer control and participation in
decision making.

- 14 -
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Recent Sector Assessments

ADB

Recent assessments agree that irrigation development is
essential for achieving agricultural growth. As the Agricul-
tural Development Bank's (ADB) Agricultural Development Strategqgy
Study (1983) puts it, "Irrigation development would be the main
basis for crop intensification, if a high cate of growth in the
agriculture sector is to be achieved in the medium and longer
term." The ADB report points out that while there are a variety
of options to substantially increase agricultural production
without major investments in infrastructure, "yields and
cropping intensities achievable by any cultivation approach are
limited in the absence of adequate water control."

The ADB report lists three major preconditions that must be
satisfied in order for accelerated irrigation development to
take place. These are:

1. Strengthened irrigation institutions particularly in the
areas of planning and management.

2. Increased scope of operations in new irrigated areas to
reduce the gap between nominally commanded and actually
irrigated areas.

3. Better use of existing irrigation systems through
rehabilitation and intensified operation and maintenance.

Points two and three are obviously closely related as one of
the principal goals of improved 0&M would be to reduce this gap.

To accomplish this the report proposes, in priority ordering,
completion of ongoing projects, command area development to
close the "area gap" in existing systems, groundwater
development, new surface run-of-the-river schemes, and, finally,
multipurpose storage schemes.

MWR

The Ministry of Water Resources' (MWR) Irrigation Sector Review
(1981) presents a similar listing of needs and proposed inter-
ventions. Needs are:

1. Strengthened planning procedures including needs
identification, specification of objectives, and relating
development targets to development resource allocations.

2. Integration of agricultural and irrigation sector
development recognizing that irrigation water is a critical
agricultural input.
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3. Enhanced project planning, design, and supervisory
capability on the part of the implementing agency.

4. Streamlined institutional financing and implementation
procedures.

-

5. Recognition that successful irrigation development depends
on a post-implementation ability to operate and maintain
that development.

Common Themes

In examining these two lists, several common themes stand out.
One that emerges at the top of both is the need to improve
irrigation sector planning capacity. One aspect of this task is
to strengthen the capacity to undertake broad sectoral planning
that will relate irrigation development actions to broader agri-
cultural goals. The MWR survey points out that "a fundamental
problem witn irrigation sector development is that it has not
been specifically directed at producing any beneficial impact"
(MWR, 1981). This type of planning necessarily extends to
entities beyond DIHM including. most specifically, the
Department of Agriculture. The WECS set up under the MWR in
1981 is addressing this area with assistance from CIDA.

The second category of planning requiring attention is that
involving project preparation, comparison, and choice. The MWR
sector review here points to the absence of a planning framework
within which systematic and rigorous planning can be undertaken
as well as the organizational capacity within DIHM to apply it.
This kind of planning capability is oriented toward more
effective development of new irrigation capacity rather than
improving the productivity of existing capacity.

Another category highlighted is that of inteqrating agricultural
aud irrigation-related concerns in the management of existing
gschemes. This requires the recognition that irrigation water is
a critically important input in agricultural production, and not
an end or a valuable output in and of itself. To be useful, it
must be combined with inputs of high Yielding seeds, adequate
fertilization, pest and disease control, labor, markets, and
management. Furthermore, it must be recognized that regular and
reliable supplies of water are often the critical lead factor
necessary to reduce the investment risks associated with modern
commercial-input agriculture to levels acceptable to farm
decision makers.

This problem is being addressed through several Command Prea
Development projects supported by the ADB. It is not yet clear
how successful these projects will be in improving agricultural
productivity in targeted schemes or in effecting the broader
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changes in thinking and procedure that will be necessary to
transform the sector as a whole. They will most probably
comprise necessary but not sufficient steps toward achieving
this end.

The third major area of weakness is that of government attention
to the problem of operating and maintaining completed irriqation
systems. This links very strongly to the second area above.
Integrating agricultural and irrigation requires that both
agricultural and irrigation inputs be controllable and that
mechanisms exist for effecting this control to the point where
farmers themselves take over management responsibilities.

Currently for irrigation water inputs, this is not generally the
case. The MWR report points to the failure of DIHM to recognize
and address its expanded responsibility in managing the
increasing extent of irrigated hectarage in the country once
constructed. Likewise there is an unrecognized need to increase
the intensity of management specifically on high-cost systems
designed for intensive vyear-round irrigation. Compounding this
problem are the inadequate levels of reqgular expenditure

budgets used for system O&M.

A pair of proposals have been developed by WECS to address some
of these needs (WECS, 1983a; WECS, 1983b). The two proposals
are aimed at strengthening the design and planning capacities of
the DIHM respectively. Together they call for the creation of
Separate specializations within DIHM for project design and
execution on the one hand and for investigation, feasibility
studies and monitoring on the other. Our analysis suggests

that a natural and complementary third component in this setup
is a specialization in System operation and maintenance.

The Seventh Plan

Current government thinking on development priorities in the
agricultural sector is indicated in the guidance for preparation
of the Seventh Plan recently issued by the National Planning
Commission (NPC, 1984). It is worth examining this document
Wwith some care as it gives a very clear sense of direction to
agricultural development strategy.

"Overall priority", under the Seventh Plan, is accorded to the
development of the agricultural sector, This sector is rightly
seen as the engine that drives the development procaess, both
through its direct effects and through its impacts on effective
consumer demand and linkages with industry and export trade.

HMG/N has set as a target for the Seventh Plan (1985-1990), an

annual agricultural production growth rate of 3.5%. At tiie same
time steps are to be taken to reduce the rate of population
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growth. 1If this level of agricultural growth is achieved, it is
still expected to increase per capita income by a relatively
modest 1.8%.

Within the agricultural sector, 11 sub-goals are identified.
Of these, top priority is given to the raising of food
production. To do this, three primary measures are suggested.

1. A "campaign" to increase food production in the mountainous
region to the level of self-sufficiency within 10 years.

2. "sSpecial programs...to step up food crop production and
productivity" in food-deficit hill districts and to increase
People's purchasing power through development of other
income-generating activities.

3. (a) The development of “small and medium-sized" irrigation
systems in the mountains and the Terai, (b) the more
efficient use of water in existing hill area irrigation
systems, and (c¢) in the Terai, "comprehensive
improvements...in the water-use pattern of the irrigation
projects already commissioned" and, additionally, the
implementation of "new feasible projects."

Listed separately as point number 8 within the Agricultural
Sector is the goal "to extend irrigation facilities." To do
this, both long and short-term plans are suggested. The
short-term plan emphasizes relatively simple quick-yielding
measures to extend irrigation coverage. These include
improving the coverage of existing agency-operated systems
through improved management, the mobilization of local skills
and technology in mountain and inill regions to exploit
small-scale water resources wherever feasible, small tubewell
irrigation development, and proper maintenance and repair of
existing systems to maintain gains in efficiency.

The long-term plan is very short and emphasizes "preserving the
big and medium-sized surface and groundwater irrigation
projects" and carrying out "feasibility studies of such
projects...in large numbers." Implementation of such projects
is not stressed.

The clear picture that emerges from the Seventh Plan guidance
document is of an irrigation strategy based on the consolidation
and more effective utilization of installed irrigation capacity
with a focus on output from irrigated agricultural systems.
Existing capacity is to be supplemented by relatively small
quick-yielding efforts to capture and utilize new sources of
irrigation water. These efforts should mobilize the skills and
expertise of the user-population whenever possible, particularly
in hill and mountain regions. Feasibility studies of possible
new large and medium projects, are to be made, but moves to
implement these projects during the Seventh Plan are not
emphasized.
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IV. WATER RESOURCES DEVELOPMENT

General

In the total development of any river basin system, control of
the headwaters must be achieved. This normally requires the
construction of a large dam and reservoir with sufficient
capacity for total regulation. This permits operation with a
firm water supply, carry-over capacity through periods of
deficient precipitation, and capacity to remove the devastating
peaks of flood water runoff.

Unfortunately, this headwater development is costly and often
most be deferred until development and needs of the downstream
area can support the upstream costs. During this period,
project lands must be brought into production through less
costly approaches.

In Nepal, the level of expenditure necessary to gain basin
control is currently prohibitive and will continue to be so for
many decades. Development along the primary rivers is further
complicated by their having some of the highest gradients and
sediment transport in the world.

An intermediate stage of development must, therefore, be
eéncouraged through the utilization of waters from lesser,
tributary streams. Diversion structures will be less costly
and, on the smallest of thase, can often be Ctemporary, replaced
annually with local labor and materials. This type of develop-
ment, however, brings with it warter supply limitation which
restrict full-scale development. Seasonal variations of stream
flow and precipitation must either be accepted or compensated
for through local storage or the development of groundwater
resources.

Fortunately, the abundance of water in Nepal will exceed the
annual demands placed upon it for many decades to come. With
proper management and the eventual construction of storage
facilities, a surplus will always be present to compensate for
Seasonal variations and regional needs. Although surface flows
Will exhibit seasonal deficiencies and excesses, the incor-
poration of groundwater supplies can compensate for the periods
of shortage.

Existing Agriculture

The bulk of the agricultural production in Nepal depends
entirely on natural rainfall. Projects diverting natural
streamflow on a run-of-the river-basis have, in general, been
successful but too often plagued by flow variability. wWithout
supplement water, farmers must operate at the mercy of the local
weather conditions. Production records, as available, show a
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high degree of variation. Farmers must wait for the pre-
monsoonal rains to prepare the fields, plant in anticipation of
rain, and harvest during a highly variable dry season. Agri-
cultural crops, however, have well-defined water requirements
from planting to maturity. Seasonal variations can often delay
planting, reduce yields and force the harvest of a meclded or a
moisture ridden and difficult-to-store crop.

Although clinatiec conditions are highly favorable, development
beyond a single crop agricultural base is risky without supple-
mental water. Favcrable seasons can often yield second crops in
particular regions, but input investments can never be assured.
For the farmer with limited resources, the risk of crop failure
is great and benefits are presently marginal. With supplemental
water for irrigation, even agriculture primarily reliant on
rainfall can be gufficiently predictable to insure timely
harvests yielding premium crop value.

Enhancement of Existing Systems

It is the team's view that the economic productivity of existing
agency-operated irrigation systems could be greatly enhanced
through the application of improved water management, operation,
and maintenance practices.

The first and foremost responsibility of the agency managing an
irrigation project is to make water available at the farm turn-
out at the proper time and in the amount needed by the farmer
for optimum production. If a project is properly designed and
constructed, the key to this most critical responsibility is an

effective program of operation and maintenance.

Facilities observed by the team that have been constructed by
the government during or after the late 1950's appear to be, in
general, adequately designed. Most structures observed were in
good condition and reasonably well maintained. The major
problems appear to be lack of good water management practices,
inability of both farmers and DIHM O&M organizations to control
farmer water-taking along the canal systems and to enforce
strict water scheduling. Timely water delivery will give the
farmer confidence that water will be available when it is needed
and this, in turn, will allow him to increase production. Some
specific suggestions for improving project O&M are found in
Appendix D.

When a supply system is purposefully over-sized to accommodate
future block development, poor water management practices are
actually promoted unless subsequent stage development takes
place within a reasonably short time period. This is due
primarily to the fact that users under the first block abuse the
eéxcess supply canal capacity temporarily available. Therefore,
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expedient development of the entire command area of existing
supply systems is important. Full development of all the
potential land in the project area holds O&M costs for each
hectare to a minimum.

Subsurface drainage was reported to be a problem on some of the
projects we observed. As full irrigation development in the
command areas of terai systems is realized, subsurface drainage
problems will probably continue and must be dealt with through
more careful water management to reduced deep percolation losses
and by installation of properly designed and constructed
drainage systems. 1In Annex F of WECS (1982), soil drainage
conditions in the Narayani Irrigation Project are discussed.
The report states that of the Stage I gross command area of
22,000 hectares, a rise in groundwater table is being observed
over at last half of the project area resulting in
water-logging of soils.

The team inquired about water diversion and delivery records.
Some record keceping exists in tubewell systems recording when
and how long a tubewell was operated and which farmers and
crops received the water. In surface water systems, records
are much less comprehensive. Adequate water measuring devices
were not found at strategic locations in the systems. Accurate
water measurements at river diversions, main supply canals,
tertiary canals, tertiary laterals, farm turnouts and
operational wasteways are essential for good water scheduling.
Accounting for tailwater reuse would also be necessary to
accurately determine project and on-farm water use efficiencies.
To be useful, however, water measurement data must be one
element of a management system that collects and analyzes data
makes decisions, implements decisions and monitors the results.,

Experience from the United States

A primary factor in resolving these major problem areas is to
have the water users involved in the entire process of project
Planning through construction and with O&M management “here-
after. Experience in the United States has shown irrigation
projects to be most successful when the O&M organization respon-
sible for water delivery was controlled and operated by the
water users. This experience also says that it is best to have
the water usec organization control and manage as much of the
system as possible.

On large and complex systems, it may be necessary for the irri-
gation agency to manage the main system while user organizations
manage lower portions of the project. However, it has been our
experience that as time passes and the user organization gains
expertise, it is best to transfer O&M responsibilities for
increasingly larger portions of the project to them.
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Close coordination between the operating agency and the user
organization is essential. The user organization can request
technical assistance from the operating agency at any time and
this assistance is given promptly. The Board of Directors
(elected by the users) of the user organization holds monthly
and special meetings to conduct the business c¢f the project. A
water user can attend any meeting to discuss his problems with
the Board of Directors. The Bnard also holds an annual neeting
of all the users to discuss O&M problems and report such items
as water supply, O&M costs (past and future), water measurement
records, crop census, new and improved crops and farming
practices, and water rights.

Water user organizations in the United States are non-profit,
sub-divisions of the state in which they are located. This
gives them taxing authority to collect O&M assessments through
the local county tax system. All O&M assessments are collected
in advance (usually in 2 semi-annual installments) for the next
operating season. Annual assessments for the coming year are
recommended at the annual water user meeting by the Board and
approved by a majority vote of those users present. The Board
hires a manager and O&M crew to accomplish actual project O&M
work. Outside contractor assistance is hired when needed.
However, most of the work is done by project forces.

It is important to note that the irrigation district (ID) board
is involved with the development process from project con-
ception. At conception the ID boundaries are layed out and a
board of directors elected (usually 3, 5, or 7 members,
depending on project size). The board is then in place to make
certain the project is planned, designed, and constructed to
meet their specific needs. They are also there to assist with
timely government authorization and funding of the project.

We observed that there may be a problem of timely maintenance
and repair along the canal system. Project management in the
United States has a highly mobile maintenance crew trained and
properly equipped to make emergency repairs so that water
deliveries are not interrupted for lengthy periods of time.
Close surveillance of the system to detect deficiencies during
the operating season and non-operating season is essential. For
"example, immediately after vnwatering the system, each kilometer
of canal and tertiary and every structure is inspected. A
repair plan is prepared and prioritized for each deficiency
found. Highest priority repairs are made first, prior to the
next irrigation season. Sone lower priority work may be
scheduled for a later time, when funds and labor are available.

Time did not permit a detailed review of existing cost records
of personnel, equipment use, materials and supplies, and admini-
strative and general expenses, major replacement, and special
items. Such records are found to be extremely useful in the
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U.S. in preparing planning Operation, Maintenance and
Replacement (OM&R) estimates and for determining OMS&R budgets
Zor existing projects.

Groundwater Development

Potential

In the Terai and most of the interior basins, groundwater
resources are extensive, though generally unmeasured. These
Lesources can be developed for potable supplies or supplemental
irrigation. The costs associated with thig development will be
extremely variable and dependent upon the identified needs and
available energy sources for pumping.

Throughout the Terai, fine grained sediments to clay sizes
predominate the lithologic profiles. Subsurface materials tend
to become finer grained from the West to the East and from the
foothills southward.

A cursory review of subsurface data obtained by previous
investigators indicates an obvious lack of high yield aquifers
throughout the Terai. Alluvial materials are typically very
fine grained to depths of several hundred meters. In the -
absence of supporting data, it is believed that coarser
materials would exist in close proximity to the deeply incised
river channels as they discharge onto the Terai plain. As the
sediments become finer grained, saturated thicknesses
correspondingly increase in compensation.

Groundwater production, therefore, must compensate by developing
greater thicknesses of saturated, fine grained, low vielding
sediments. In general, existing wells have been drilled below
economic depths. Low yielding seidments are overdrafted

causing excessive drawdowns and higher cost operations. With
proper well design, pump selection, and more numerous smaller
units, groundwater operations could produce reliable irrigation
supplies, virtually maintenance free, for extended perinds.

Options for Groundwater Development

Groundwater development as a supplement to surface water
irrigation can take several alternative courses. Large numbers
of small diameter shallow wells can be drilled throughout che
project, each discharging into a secondary or tertiary system.
Alternately, a lesser number of larger capacity wells available
Lo the entire project can be developed along the main canal.
Either alternative has benefits and drawbacks, with variations
from project to project.
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Numerous shallow small-diameter wells throughout a project area
would be individually less costly. Operation and day-to-day
maintenance could be assigned to the benefitting farmers.
Maximum water control and utilization could be achieved by
making water available directly at the point of use. Conveyance
losses would be minimized.

The alternative of a centralized well system would permit the
pre-selection of the best subsurface conditions for well
installations. 1Individual well costs would be higher with
greater yields per well. Additional conduits might be required
to transport the product water to the canal system. Time delays
would be greater and system losses higher. This centralized
source must provide water to even the most remote user on the
Project, requiring excessive pumping for even the most minimal
demand. This type of system would require control, operation,
and maiatenance by someone other than the water-user. The
operation and maintenance, however, would be more centralized
and could be performed by a smaller staff of more qualified
technicians.

Groundwater Data Base

The detailed groundwater data presently available for the Terai
pPlain is generally confined to small, widely separated project
areas, identified by previous investigators. 1In understanding
the geologic history of the Terai and the sources of gsedimentary
deposition, this existing data was found to be adequate for
reconnaissance and feasibility level evaluations. For cost
estimating purposes and project planning, a standard well design
can be assumed with a reasonable deqgree of accuracy. Once
projects are identified, the groundwater or subsurface data

must be site specific, as can only be derived from pilot hnle,
investigations.

Artesian Conditions

In some areas of the Terai, artesian conditions have been iden-
tified. This has resulted in free-fiowing wells with generally
low yields of a few liters per second. Any pumping in these
areas will quickly result in the reduction or elimination of the
artesian pressures.

Water Quality
Although water quality data is generally sparse and the existing
analyses lack detail, it is generally believed that the quality

is excellent for irrigation uses from both surface and ground-
water sources. Surface water, though subject to localized
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contamination, is useable but typically heavily laden with
sediment. With a glacial origin and high gradient streams,
sediment transport ranging from coarse materials to rock flour
in colloidal suspension create a wide range of end-use problems.
Groundwater by contrast, provides a sanitary, sedimenc free
water supply when properly developed.

Annual fainfall appears to be sufficient throughout the country
to prevent salt buildup under current irrigation practices.
However, some subsurface drainage may be needed in the future
under low-gradient Terai conditions should water tables rise
appreciably. This should be monitored. As centralized sani-
tation and industrial wastes become more common, care should be
taken to insure that the available water supples are protected.

Well Design

For project planning purposes, the preferred well design should
assume an economic depth no greater than 157 meters. Yields
should be based on 30 liters/second. On larger capacity
centralized wells, depths as great as 300 meters may prove to
be reasonable with yields in the range of 80 liters per second.
.Wells should be designed and developed to minimize drawdowns,
operations costs, and maintenance. Since high yield aquifers
are generally non-existent, each well shouid develop a greater
saturated thickness. Ideally, this would suggest gravel packed
wells, employing high vield, Johnson type, wire wrapped screens.
Surface treatment should require concrete pads and casings
cemented to a depth of at least 5 meters. Well diameter und
pump selection would vary between wells designated as farn
wells, operated and maintained by the water user, or higher
capacity project wells, operated and maintained by project
personnel.

The present tubewell design, as viewed :n the fizld, has
required the construction of a pump house an« baffled discharge
box with a "V" notch measuring weir. These tacilities are not
believed to be essential and are adding considerable cost. To
further reduce costs, pump houses could be eliminated by
requiring all-weather punps and outdoor waterproof panels.
Equipment security and operation comfort would be factors that
would have to be considered in making such a judgement.

Sample well screens pres-ntly employed in the.tubewell design,
were not available in the field. Production data from indivi-
dual sites, however, suggests that improved yields are obtained
where commercially manufactured Johnson gslotted screens have
been installed. Some experimentation with slotted fiber-glass
screens has also been undertaken. Their continued use would not
be recommended due to the lack of precision in slot diameter and
the low percentage of voids per foot of screen. Aquifer
conditions throughout the Terai are non-toxic 8o the use of
non-metals cannot be justified on that basis.
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Enerqy Sources

Energy sources available to projects in Nepal are generally
deficient in both supply and reliability. The electric power
grids, though they are rapidly improving, must be expanded along
with the associated infrastructure. With the development of
water resources, electric power will be required for pump
operation, communications and associated project facilities.
Initially, these needs can be fulfilled through the use of port-
able diesel or gasoline operated generators or direct engine-
driven pumps. This approach, however, demands a broad-based
support facility to insure fuel supplies, and proper operation
and maintenance by trained personnel. As the infrastructure
expands and permanent facilities become available, the portable
equipment can be moved to the more remote localities.

Windmills

Wind resources, if available for a sufficient number of months
during the year, could provide a low cost enerqgy source for the
operation of shallow farm wells. Groundwater levels, throughout
the Terai, are near the surface and would facilitate windmill
development. High yield aquifers are typically non-existent but
the vast thicknesses of saturated sediments would yield small
quantities of water 24 hours per day, indefinitely. Product
water, collected in small basins, would provide potable supplies
to meet domestic needs, as well as those of irrigation.
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V. A STRATEGY FOR STRENGTHENING
IRRIGATED PRODUCTION SYSTEMS

Introduction

A country with Nepal's water, energy, agricultural and human
Lésources need not remain in a food deficit position. To move
the nation out of that category and make agriculture a driving
force in national development requires a fundamental shift in
focus--from a concern with capturing water to serve as a
production input, to a focus on optimizing agricultural outputs
from irrigated agricultural systems.

Far from being simply an exercise in better crop husbandry,
this way of looking at irrigation development places major
responsibilities on the DIHM, WECS and other irrigation-related
government agencies to: (a) make water available to farmers in
the amounts and at the times tequired to achieve agreed upon
production levels; (b) monitor cthe effects of their efforts:
and (c¢) be accountable for their successes and failures. This
way of looking at irrigation development will necessarily lead
Lo an examination of the availablity of complementary inputs,
such as fertilizer and improved seed varieties, and
consideration of the responsibilities that farmers can and will
take in managing water and maintainiing certain system
facilities. It also implies a rethinking of the DIHM's role in
water resources development and, most likely, the adding of new
dimensions to that role.

A strategy to accomplish this aim must do two things to be
effective. It must develop improved and workable methods of
making timely and reliable water deliveries to farmers in
agency-operated irrigation systems. And it must develop and
strengthen the institutional capacity to implement, monitor, and
modify these methods. 1In doing this, a rational strategy must
recognize the importance and worth of the legacy of centuries

of indigenous farmer organization oriented toward accomplishing
these tasks. This legacy of indigenous farmer organization
tepresents another of Nepal's great underexploited resources.

These two tasks are closely related. The most effective means
of building institutional capacity in Nepal is through collabo-
rative efforts to develop improved methods of system operation
and maintenance to increase agricultural productivity. To
engage outside consultants to develop system operations and
maintenance manuals (based on Western experience) and put on a
training course or two for DIHM personnel will accomplish
neither aim. Experience has shown that to be practicable and
effective, operational procedures must be developed and tested
on-site, and then modified as experience is gained.

In addition, a host of other factors will influence the form
that O&M procedures assume and then help determine their
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effectiveness. Among these are officer staffing density, the
qualifications of the O&M staff, the incentives that influence
their commitment and behavior, farmers: perceptions of DIMM
capability and responsiveness, the accountability that O&M staff
feel toward farmers, farmers' ability to articulate their joint
needs, and farmers' ability to manage water below the point
where DIHM control ceases. These factors virtually demand that
management strategies be developed in-place and that development
involve both DIHM field personnel and farmers in addition to

O&M specialistsg.

Implementing such a strateqgy is a long-range undertaking. As
such, it is highly consistant with the traditional approach of
the Nepal USAID mission of working in well-defined sectors for a
period sufficiently long to develop new approaches, consolidate
gains and extend them. A project developed to implement this
strateqgy must be able to stand alone as a viable and useful
activity, but must also be capable of serving as the foundation
for follow-on work having an ever-diminishing technical
assistance component.

Organizational Involvement

Improving the production of irrigated agricultural systems is
not the function of any one organization. Even the government
as a whole is not solely responsible, since private entrepeneurs
and farmers are involved also. This suggests that a project
designed to work solely with one organization, be it a
government organization or a farmers' association, will be
unlikely to succeed.

Even in the irrigation sector, a variety of institutions are
involved in managing and supporting actions. 1In a given
situation, these might include the DIHM Kathmandu office, the
DIHM regional office, the Department of Agriculture, the local
Panchayat, the Local Development Department, a farmers' organi-
zation, and private contractors who do system repair work.

When programs are mounted to change the status quo in some way,
other institutions become involved to develop a program of
intervention and then implement, monitor, and evaluate it.
Often one aim of such programs is actually the creation of new
institutions, as in the gsetting up of farmer irrigator
associations, for example.

It seems clear that this institutional complexity must be
considered in developing a cnange strategy for irrigated agri-
culture. On the other hand, we need not be overwhelmed by that
complexity. Existing roles and relationships can be analyzed
and tasks in the change process identified. Organizations able
to carry out these tasks can then be matched to needs. This
approach is preferable to that of selecting a single organi-
zation, and then trying to create within it all of the
capacities necessary to institute the desired change.
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In fact, experience in the Philippines, Sri Lanka, and India
suggests that certain roles, such as progress monitoring and
mobilizing farmers, are best performed from outside the main
line agency, at least initially. 1In the approach outlined by
Korten (1980), one must first learn to be effective, then
efficient, and finally to extend the effort more widely.
Learning to be effective is often best accomplished by drawing
skills and expertise from those existing organizations best
able to provide it rather than creating it from scratch.

Priority Areas for Action

The foregoing analysis suggests four different categories of
tasks falling within the perview of the DIHM and supporting
agencies. These are (a) design/construction and (b) operation/
maintenance of dgency-operated systems on the one hand and the
same pair of categories relative to farmer-managed systems on
the other. These tasks dirffer substantially in their goals and
in the methods and skills necessary to carry them out
effectively.

Of these four categories, the operation and maintenance of
farner-managed sytems is, from the government's point of view,
the least important. By definition, farmers have primary
responsibility for managing these systems. 1In addition, the
limited evidence available indicates that they do a reasonably
good job of this. The government does have an important role,
however, in assisting communities to upgrade and improve their
systems with technical skills and financial resources and
materials that are beyond local capacities. Such assistance can
have direct payoffs in terms of agricultural output by expanding
cultivated area and restoring failed systems to operation.
However, because the work is in an assistance mode and because
of the critical need to avoid creating on-going dependency on
government agencies, an approach different from that employed

in constructing agency-operated systems is required.

On the other hand, improved 0&M of agency-operated systems
appears to offer enormous potential for increasing agricultural
output, as indicated earlier. The government's responsibility
is direct, relatively large areas are affected, current
operating efficiencies are low, and additional land that could
be irrigated is available.

Improving design and construction practices and standards for
agency-operated systems is also an area where improvement is
needed. However, the payoffs here would be longer in coming
and relate more to reducing dependence on expatriate
consultants and better project planning and selection than to
increasing production levels directly.
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In summary, the priority areas suggested for emphasis are:
first, the improved operation and maintenance of existing
agency-operated systems, and, second, the development of a
separate mode of providing rehabilitation and improvement
assistance to farmer-managed systems. Also important, but with
a lower short-term payoff, is the improvement of the DIHM
capacity to design, plan and monitor new system construction.

Program Components

Specialization

To strengthen DIHM capacity in the priority areas recommended
above, it will be necessary first to identify or create "nodes",
e.g. working groups or divisions, within DIHM to specialize in
planning and design, and operations and maintenance. The
planning and design section should be further divided into
separate specialities for assistance to farmer-managed systems
(1f DIHM is to play an important role here as in the "cluster"
project concept), and design and construction in agency-operated
systems.

Within these separate divisions or working groups, specialized
procedures can be developed and assigned personnel can develop
the skills to implement them. Training in basic principals
necessary to perform these tasks should begin as soon as
possible with more-specialized training to follow. Ideally such
training should be conducted in-country in conjunction with the
Engineering Institute or another educational institution, though
some may necessarily be carried out in the United States or in a
third country such as India or Sri Lanka.

Additional Studies

One of the fundamental difficulties encountered in trying to
pinpoint the cause »f disappointing levels of agricultural
production on irrigated lands and of low system efficiencies is
the dearth of statistical data and case study information on
Nepalese irrigation systems. 1In the course of this study, for
example, basic production data on cereals disaggregated by irri-
gated versus non-irrigated areas proved to be unobtainable. The
WECS Irrigation Sector Review (MWR, 1981, P.32) complains that
"there is an abundance of irrigation data but it is So poorly
defined and plagued with such inconsistencies that without
considerable research and analysis it is of very limited use

for evaluation or planning purposes.*®

Integrated multidisciplinary case studies of functioning irri .

gation systems are essential to permit an understanding of the
characteristics and relationships currently prevailing. This in
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turn will allow the identification of critical problems and"
constraints, and their interrelationships, atfecting attempts
to improve system management. It is vital that studies assess
performance in hydrologic, agronomic, and social/institutional
dimensions. Mounting such studies in a collaborative mode
involving experienced expatriate researchers and local agencies
and institutions such as WECS, the Engineering Institute,
APROSC, or a new water management institute such as the one
proposed by WECS (1984), is also a powerful means of developing
the capacity to conduct such studies internally.

In addition, it would be important to reassess ongoing data
collection efforts aimed at agricultural production and irri-
gation system performance in the various national monitoring
programs. Ways could then be explored of making these data
collection and analysis systems more responsive to system
diagnosis and improvement needs.

Management Improvement

Irrigation system management has a multitude of dimensions.
Water must be managed--but so must crops, personnel, budgets,
equipment, and relationships with farmers. The bottom line,
though, is that the supply of water must be brought into balance
with demand in a way that is predictable, for both farmers and
officials, and sustainable. 1In order to accomplish this, focus
has traditionally been on system operations and system
maintenance usually considered together as "O and M."

While it is vital to treat these two together as they have many
interrelationships, they do have separate identies. Operations
means the manipulation of system control structures in a cal-
culated way so as to achieve a balancing of supply and demand.
"Calculated way" here implies knowledge of the supply available
and the effective demand existing at a given time. Balance can
then be achieved either by adjusting delivery rates, or by
reducing demand through such means as hectarage restrictions,
restrictions on types of crors planted, or water loss reduction
programs.

Not all of the possible mechkanisms for achieving this balance
are available to irrigation svstem managers. Adjusting the
cropping pattern, for example, is powerfully dependent on agri-
cultural prices and marketing channels and is often relatively
immune to independent manipulation by irrigation system
managers.

Other mechanisms are under the control of irrigation authorities
to a much greater degree, and may be approachable from several
different directions. Loss reduction, for example, can be
tackled through canal lining on one hand, or through a program
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of measurement, monitoring and control on the other. The first
approach would effectively address major canal seepage and
leakage losses, while the other would reduce over-irrigation in
upper reaches and wastage to drains. Much obviously depends on
the relative importance of the different types of losses and
inefficiencies within the system. This general topic is one of
major importance that should be addressed in a study program as
discussed in the previous section.

In general, an effective operational system involves a means of
assessing effective demand for irrigation water at the farm
level and aggregating this demand, first to the point at which
DIHM control begins and then upward to the diversion point: a
mechanism for communicating information in a timely fashion to
a decision-making body: a means for communicating decisions to
those who operate control structures and those who grow crops:
and a means of assessing and improving performance.

Maintenance is the task of preserving the physical capacity of
the irrigation system to deliver water predictably to farmers'
fields. Maintenance can be thought of as consisting of three
different categories--routine, special, and deferred. Routine
maintenance is normally done annually or more frequently and
includes all work necessary to counter reqular short-period
disturbances to physical works such as grass and weed growth,
siltation, rust, mechanical wear, bank sloughing, inspection
road deterioration and so forth. Special maintanance includes
repairs occasioned by major disasters such as floods, earth-
quakes or typhoons which are longer-period and generally less
predictable. Deferred maintenance involves major modification
of canals and structures and is similar, in most respects, to
major system rehabilitation.

An ordinary maintenance program has three conceptual stages--
planning routine maintenance, implementing both routine and
special maintenance, and monitoring system conditions and work
quality. Although planning and monitoring generally must be
done by department staff, the implementation can be carried out
either by the DIHM's own staff, or through private contractors.
In Nepal, heavy reliance has been placed on the latter for both
special and some types of routine maintenance.

In considering the current general approach to system O&M, this
division of tasks should be reassessed in terms of cost effec-
tiveness, quality of work done, timeliness, and responsiveness
to irrigators' needs. It appears likely that maintenance could
be improved along these dimensions by increasing the DIHM
capacity to carry out more of the routine and special main-
tenance on a force account basis.

Certain tasks will no doubt continue to be most effectively
performed by private contractors. Contracting modes, however,
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should be reevaluated and some form of prequalification based
on past performance considered. 1In addition, training for
private contractors in work scheduling, quality control, and
the like could prove rewarding.

One other area that should be explored is the ability and
willingness of farmers to take on certain maintenance functions
themselves. Although this is often prescribed on paper, it is
far less common to find it implemented effectively in the field.
Any devolution of selected maintenance responsibilities must be
a part of a larger pattern of cooperation and interaction
between irrigation authorities and farmers to work effectively.
Preexisting traditions of community management of irrigation
need to be investigated and ways to presecve and extend this

participation identified.

Administrative and financial gystems are critically important in
supporting those systems which actually operate and maintain
irrigation systems. For example, a personnel system must offer
incentives and specialized training to officers assigned to O&M
activities and reward effective performance in carrying out O&M
tasks. Currently in many Asian countries, internal reward
structures are biased toward design and construction tasks,
drawing attention and the most capable staff away from critical
O&M functions. Supporting and implementing systems must be
examined together in developing strategies for irrigation O&M
improvement.

Tinancing irrigation system recurrent costs is an administrative
area that deserves special note. Such financing can come
directly from user fees or fron the central treasury, or from
some combination of the two. The source of O&M funding can

have important implications for the level of the funding, its
stability over time, and the accountability that O&M staff feel
toward the water users.

There is a general tendency in most Asian countries for per
hectare expenditures for irrigation system O&M to decline as
irrigated hectarage rises. Employing irrigation service fees
directly to finance at least a portion of system O&M costs is
one way of countering that tendency. Additionally, such a
linkage can have a beneficial effect on the responsiveness that
irrigation personnel feel toward the farmers and on the quality
of the relationship between farmers and agency O&M personnel,
as experience in the Philippines has shown.

Physical Improvement
No mention has been made, so far, of physical system rehabili-

tation. This has been in part intentional, to avoid casting the
suggested program as a civil works rehabilitation effort with a
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management component added in. Chambers (1984) argues that
rehabilitation of main system physical works has often been a
distraction that has diverted attention fronm management improve-
ment tasks that have much quicker payoff potential but which may
employ techniques that are less familiar to engineering staffs.
Undertaking managerial improvements first, leaving large-scale
physical r=habilitation (or deferred maintenance) for a later
stage, may be a more effective strategy. Focusing on management
systems first can also help to pinpoint precisely which physical
elements in the system are the most limiting constraints from

an operational point of view.

Nevertheless, rehabilitation and management improvement can be
highly complementary. however, in order to achieve adequate
water control in an irrigation system, the physical capability
to control water (and sediment) must be present. It ls
important to understand, though, that control capacity is a
necessary but not a sufficient condition for good irrigation
water management.

Physical system improvements, such as canal desilting, addition
of cross-reqgulators, repair and replacement of gates, selective
channel realignment, or the development of tubewells as supple-
mental water sources will be necessary in many circumstances to
achieve adequate control capability. But it is important to
regard these improvements selectively and to use them to f£ill
gaps in supply and control rather than as the central activity
in a program of management improvement.

Pilot Efforts

The core of a program of work such as this must be a set of
carefully monitored pilot efforts which develop, test and
institute desireable changes in system management practices.
Bureaucratic specialization, training, special studies, physical
rehabilitation, and management plans by themselves do not
necessarily lead to demonstrable increases in agricultural
production. Component activities must be brought together in a
cycle of field-based pilot efforts, sometimes called action
research, consisting of: baseline data collection, trial inter-
ventions, monitoring, feedback, modification, and assessment.

This type of approach serves two important functions. First it
leads to a set of procedures that are adapted to their socio-
technical environment. Because of the complexity of the
management problem, it is almost certain that some experimen-
tation will be required to develop appropriate procedures for
system O&M. The pilot effort provides a situation in which such
experimentation is encouraged and certain failures and setbacks
are expected rather than punished. These pilot efforts are
expected to be Nepalese efforts where the lead is taken by local
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individurls and institutions. The role of the donor is to
provide f nancial and technical assistance to facilitate that
process.

The second major result of this approach is that the individuals
and institutions involved learn new skills and, more impor-
tantly, they learn to learn from their own experience. This is
a very different process from the more usual one of engaging a
set of consultants, local or expatriate, to develop an O&M
manual for agency-operated irrigation systems and then train
agency personnel to apply them. It recognizes that systems are
dynamic, that they continue to evolve and change, and that O&M
procedures must change too. Only if the approach and the
process of developing and testing O&M procedures is understood,
can a cycle of dependency be avoided.

Pilot efforts of the type suggested here would need to be
applied separately in the case of agency-operated system O&M
and that of design and construction assistance to :
tarner-managed systems.

Training

Substantial amounts of training would be required to implement
the strengthening and improvement program outlined above.
Skills needed would include system planning and design, working
with farmers and communities, construction and installation of
measuring structures and devices, water measurement, hydro-
meteorological data collection, data processing and analysis,
irrigation scheduling, systems anaysis, instiv.ient maintenance
and repair, and equipment schedulin¢ 14 repa .o.

In addition, training for local private sector countractors might
be an important element in an overall program of institutional
capacity building since this has been identified as an area of
weakness in the past. All training needs which are likely to
Lecur should be addressed in conjunction with local or regional
institutions.

Next Steps

The basic outcome of this raview has been to validate the HMG's
Seventh Plan strategy for enhancing utilization of existing
small and medium scale irrigation potential and to suggest ways
in which this could be accomplished in a context of external
donor assistance. It is hoped that the ideas presented here
will serve as a basis for further discussion, building on that
bequn during the Seminar on Water Management Issues in Kathmandu

in August of 1983.
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That seminar, sponsored by the Ministry of Agriculture, the
Agricultural Projects Services Centre, and the Agricultural
Development Council, brought together representatives from the
National Planning Commission, the Water and Energy Commission,
the Department of Irrigation, and the Department of Agriculture,
irrigation scholars from Nepal and the United States, and repre-
sentatives of other Nepalese and international agencies to
discuss water management issues critical to Nepal's future agri-
cultural development. While in many respects consistent with
the suggestions for follow-up activities contained in the
seminar report (see Appendix E), this report extends the
analysis to suggest more specific program elements necessary to
effect desired changes.

Another step will be taken in early 1985 when a water management
Diagnostic Analysis workshop sponsored by the Departments of
Irrigation and Agriculture and assisted and supported by AID's
Water Management Synthesis II project will be held. This
workshop will field a joint multidisciplinary team of water
management specialists from both countries to document the
functioning of two operating irrigation systems in the Teradi.
This information will then be compiled into a pair of case
studies serving as the basis for a problem solving seminar for
senior government officials. It is hoped that this workshop
will add to our understanding of how both farmer-managed and
agency-operated systems in Nepal function, where their most
severe problems lie, and what shape potential solutions might
take in each case. 1In addition, it should increase appreci-
ation of water management as a multidisciplinary problem area
and acquaint participants with some of the techniques that can
be used to diagnose and solve multidimensional problens.

At the present time USAID is also undertaking, through a
Nepalese consultant, a study of the financing of irrigation
system recurrent costs in Nepal as a part of a region-wide
study of this issue. This study is designed to examine the
ways in which selected countries in Asia set and collect fees
to fund irrigation system O&M, and to search for conditions
which characterize the most successful efforts tc do this.

It is anticipated that the report of this gspecial review team
will be made available to relevant HMG offices and that USAID
mission staff will be available to discuss findings and
suggestions and the reactions to them. Should interest in an
approach such as this prove strong, the next major step would be
a visit by a three to five person multidisciplinary team which
would analyze system performance and case study data and conduct
additional interviews and field visits to develop specific
outlines of a donor-assisted project focused on irrigation
system O&M.
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In the interim, two supplementary activities would provide very
useful background data for future project development. The
first of these is a set of rapid appraisals carried out on a
stratified sample of small and medium-sized irrigation systems.
These should include examples of both conjunctive use of ground
and surface water and agency-operated systems where farmers are
known to participate actively in system operation and main-
tenance. Studies should examine, among other things, hydrologic
questions of water application and water use efficiencies,
procedures employed by both farmers and government officers in
managing the systems, and the nature of the interactions between
farmers and government officers.

The second type of activity that suggests itself is an analysis
of the institutions and organizations that affect in some way
the management of existing small and medium irrigation systenms.
Included, for example, would be DIHM, the Department of Agri-
culture, local panchayats, APROSC, the Institute of Engineering,
irrigators' associations, and possibly the engineering institute
at Rorkee. A more exhaustsive list of potential organizations
is given in the FaAO agricultural Sector Review (FAO, 1981,
P.18). An understanding of characteristics of these organi-
zations, the relationships existing among them, and their
potential contributions to improving irrigation system O&M
would be a necessary precursor to the design of a program that
attempts to development a strong institutional capacity across
the irrigation sector.

Either or both of these preliminary activities might receive
technical and financial support under AID's WMS-II project if
requested.

An additional interim activity that could be undertaken is in
response to a difficult sedimentation problem brought to the
team's attention at chitwan. The US Bureau of Reclaimation has
the capacity to carry out hydraulic model studies to develop a
solution to this problem. The receently approved second
amendment to the ADB's Citwan irrigation project does contain
provision for such assistance and the possibility of the USBR
providing services in the context of this amendment should be
explored. The Bureau also hasg the capacity to provide certain
types of training and technical assistance in support of a
future longer-term program of work.
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SCOPE OF WORK

Nepal Small and Medium Scale
Irrigation Sector Review

The purpose of this mission is to review the small and medium
scale irrigation sector in Nepal to assess opportunities for
accelerating rates of agricultural production increases through
assistance in improving irrigation system design, construction,
operation, and maintenance. The team will attempt to identify
intervention points within the small and medium scale sector
having high potential for generating such increases and the
types of training and technical assistance that would be
necessary to exploit these opportunities. In addition, the
team will define areas where basic information relating to
irrigation system design and performance and are critically
deficient and suggest types of studies and data collection
programs chat could remedy these deficiencies.

Because of the short time period involved, che team should
review available literature before departing for Nepal. This
review will include the recently completed ADB Agricultural
Sector review, materials on Terai ground water potential
available from the USGS, the USAID Country Development Strategy
Statement for Nepal, and other background material on Nepal and
Nepalese agriculture and water resources as may be appropriate.

During the overseas portion of the mission, the team will meet
with representatives of the various departments of His
Majesty's Government of Nepal (HMG), the USAID mission, A/D/C,
the World Bank, the Asian Development Bank (AD3) and other
agencies active in the irrigation and water management sector
in Nepal to determine their plans, programs and priorities.
Because of the extensive experience the ADB has had with small
and medium scale irrigation in Nepal, the team will stop in
Manila en route to Kathmandu to consult with ADB officials.
The team will also visit several small and medium scale
irrigation sytems in the Terai and/or hill regions and consult
with farmers and district officials regarding design and
operation and maintenance (0&M) practices employed in these

systems.

The team will consist of three people: a water management
engineer, a groundwater specialist, and an 0&M engineer
familiar with small irrigation channels and structures. Seven
to 10 years of experience in his/her professional area is
required of each team member. The team leader is expected to
have had extensive Asian experience and such experience is
highly desireable for the other team members.



Specific responsibilities of individual team members include
the following:

Water Management Engineer and Team Leader. Survey the
extent ana distribution of the dirrerent types of installed
and planned irrigation capacity in Nepa'. Assess current
water management practices in government-run and
community-operated small and medium scale irrigation
systems. Work with the 0&M engineer to assess current
design and 0&M practices in both government-run and
community-operated systems. Identify possible
interventions to improve crop yields and cropping
intensities through improved 0&Y and water management
practices. Coordinate the work of the team and the
preparation of the Brief reporting the findings of the
review mission. Work closely with HMG and USAID personnel
to identify program priorities and institutional and human
resource constraints to suggested training and technical
assistance opportunities,

Groundwater Specialist. Assess the extent and adequacy of
existing groundwater records and data. Determine, from
existing data, groundwater availability in various regions
of the Terai and the opportunities for, problenms with, and
constraints to its exploitation for small-scale irrigated
agricultur2s. In particular, examine the constraints
imposed by existing power sources for pumping and existing
public and private sector well drilling and pump sales and
repair capabilities. Review should include traditional -
privace sector well drilling technology as well as more
modern private and public sector technology. Suggest
opportunities for assistance in ground water development in
tne Terai and indicate training, technical assistance and
additional information needs.

0&M Specialist. Assess current design and O&M practices in
both government-run and community-operated irrigation
systems. Assess extent and adequacy of data and records
describing operation and maintenance practices now
employed. Determine budget and personnel levels currently
available for irrigation system 0&M. Determine current
water duty values used in designing different types of
systems and assess system water use efficiencies. Identify
possible interventions to improve irrigation system
efficiencies through improved operational procedures and
through better maintenance and discuss problems with and
constraints to these approaches. Review should consider
both role of irrigation department personnel and that of
farmers in achieving these ends. Determine potential of
selective rehabilitation interventions, such as improved
headwork and intake structures, to increase supplies of
water available in existing systems and expand the area
irrigated.
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ECONOMIC DEPENDENCY RATIO 0.3 u.9 1.0 1.9 11
INCOMK OLSTRIBUTION
PEACENT OF PAIVATE INCOME
QLCLIVED 3Y *
3IGHEST 35X JF MOUSEHOLOS .. . JS.JL& 16.5 22.2
dIGAEST 2R OF dJ0USELOLDS . I .o 39.2/ 3.5 44.0
LOWEST 202 OF H4DUSEHOLDS .o . [3Y ) 6.9 6.4
LOWEST «UX JF HOUSEHOLDS .. . 12.6L1 17.5 15.5
TARGET GROUPS
ESTIMATED ABSOLUTE POVERTY INCOME
LEVEL (USS PER CAPLTA)
URMAN . . 93.0 133.9 194,53
LURAL . . 45.0 1L.6 155.0
ESTIMATED RELATIVE POVERTY INCOME
LEVEL (USS PER CAPITA)
URBAN .- . . . 178.0
RURAL . . 41.0 .- 164,83
ESTIMATZID POP. 3ELOW ABSOLUTE
POVERTY INCOME LEVEL (3)
URBAN . . $5.0/a 3.4 2.4
AURAL . . 51.07¢ 5.7 4l
vo NOT AVALLABLE
¢ NUT AFPLICABLE
NuTeEs

Tha 3roup averages :or each Indlzacor are populacion=veighted srithoetic seens. Coverage of countries asong the
‘adtzacors depends on avallaollizy af data and is Aot unifora.

-3less atharvise aoted, “laca for L9607 refer :o any year hecwvaen 1959 and 1961; “Jaca for 1770° batveen 1909 and
<371, ang zata far “Mosc decent Istiasce® decween 1979 aod 1931,

lo

34342 anqual groeen race far L372-79 (s 1,863 Jd 1978; fe 1377

Covernaenc program only; 18 197s; Ih 1975,
- 4% gIvarnaent services only; 24 196),

/¢
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DETIRTTIONS O7 SOCLAL IMDICATORS
e L Y

Betes: Although the {ata sre drswe from sowrces fally judged the msal swtheritacive and feiisble, it sheuld alse be setad Chat thay may et be 1 oruatiseally
caparable bocause of Cra lack of stamdavdloed deflatfions sod concests used by diffarsmt cowatrie ¢ollecting the deta. The dats are, nessthelems, weeful ts
deseribe orders of sagsitude, indicata treods, end charscterise carcaln sajor differences betweas cowmtriss.

The refersace grouwps are (1) the sems couatry growp of the subject cowatry eed (1) s coustry group vith somswnac higher average indams thas Che cowntry grewp of the
oudject cowatry (excapt for “iign licows® OL] Expartars™ group whare “Niddle Lacome Rerth Africa sad Middle Zast” 15 chosen becsuse of screager secis=cultural
affiaicins). 1n tbe referencs group dats the averoges ars population wa ghted arithmetic seans for sach indicator and erwwe only vims majerity of the cosatries ia a
aroup has dats for thet (adicator. S$ince the c of comtries amoag the Ladicacars deponds o8 che avelladility of ¢aca asd 15 aet waifesm, cautiss mmet be

MEA (theussad ia.)
:otsl = Tota Ce ares comprising land ares and inlamd wmters; (M4,
1370 snd 1980 aacs.
Meiculturs] ~ Latimate of sgricultural ares used tempararily or permanencly
Of crops, pascures, markat and titchen gardess or to lie fallow; 1940,
1970 and 1980 daca.

GNP PER CAP(TA (US$) = CNP par capits sstimates st curtent marwet pric
Cslcuiated oy same cooversion watnod sn World Meax AZlas (1979-§1 bas,
1980, 1970, and 1901 data.

INERCY CONSUNPTION PEX CAPITA = Annual spparest coasumstios of comsarical
Primscy saacrqy (co4l ana lignite, petroiewa, aatursl i and nydro=, nuclear
and geatherval alectrictity) 18 xllograme of cosl equivalent por caplta;
1980, 1970, amt 1900 data.

FOPULATION AND VITAL STATISTICS
Total rnﬂuunl nid-Tesr ithoussnds} « As of Juiy |; 1960, 1970, and 1981
dats,
Orbas Population (percent of tatal) = Matie of urtes to total pepulation;
d1ffereat dalialtions of urbss arses may effact comparability of duta
anvag cowntries; 1940, 1970, and 1901 data.

Populatton Protectiosa

Popuiscion (A yesr 1000 - Currest pepulatios projactieas are hesed os {980
toc papulation ey age sad sex and thelr wortallty sed ferciliey
rates. Projection paramecars for mortallity rates compfiss of three
lovela sssuming 1lfs empectamcy ac blred lacteasing with cowatey's par
capita incows laval, snd female life eazmectancy stabillising at 77,3
years., The paramsters for fartility tate also have three levels
assuming decline tn fertility sccord ag to locome laevel and pase Cantly
plamaing perforsance. Lach cowatry is thes assigsed coa of thess aloe
combinacions of wortallcy and fertility cr s for projectios purposes.

~ Staciosary populations = Ia e stetlossry porulation chere 1s oo growch

s1sce the HLICR rate 1a equal to the death rats, and siso the sge
SETUCTUrS Traalas constanc. This (s schieved only after fertilicy racas
decline to tne replacement leval of unit net reproductions cate, wvhen
each gener;it1o3 of women replaces 1tseif euactiy. The stscionary
>0pulation stie vas estimated 0% the aels of the DrOjected charsctar-
istlce of the papuistion in the vest 1300, snd the rate of decline of
tarcility rate €0 repiacameat leve.

Year scattoosry sopulstion is ceschea = The vesr vhen stacionsry
Pupu.ation site vill de reachad.

Jopulatton ‘mnstcv

2ot so. wa., - Mideyear populetion per square atlometer (100 hectarss) of
cocas aras; 1360, {970, snd ;980 sata.

Par 4. wa, sgricultural land - Computed as sbove for agriculturel land
anly; 1960, (%70 and .980 <ata.

Pooulseion Age Structure (detcent) = Children (O=14 ye.
e F8), 404 rallred (05 yesrs and over) o4 percanca
sopulation; (960, 1970, aca 193] dwts.

Populscton Croweh Aats (parceac) - tocal = asqual growth races of total mide
yeAr Dopuiation for |350-40, 1950=7C, sad 1970-48i.

Population Srowth late ipercent) = urban = annual grovtn races of urban

fal
Popusations 1ar 355 -n., |)bU=/C, ana 1970-4(,

Srude tirth Rate per :mousani) = aonual !ive S1rZhs per thousand of alde

vear >opuiatioa; 2360, 1375, end 198] Jats.

Sruds Deach late (Er thousand) - Anual ceaths per thawsand of sid-yaat

Popuiation; 196G, (370, and (98] deta,

3toes leprocucticn Mate = Average numoer af o o vomas vill Sear tn

mu period (! She emmericoces orasanc sye—spacific
fareility rsces; usually {ivevear avatages ending 1a 1960, 1970, and
1941,

Pamily Planning - iccestors, mnual (thousands) = Aanual aumber of scceptors
Ol 3irtx+contro. Jevicea unaer suspicas of cationsl [sally plaantag
Jrogran,

Yanilv Ptannin,

women af zail3-searing

sll married women tn o

tow

0c_2roduction er lepita 19637 1e1N0' « indas of >er capita
ennual Orqustidn of #i. 1o0d comeoaliies. *roduction excludes seed and
leed ard s on calendar vesr dasis. CommodiCles cover Priasry goods Lu.f.

sugarcane iloscesd 3¢ sugar) wnlch efe ediDle and contain autrients (e

i0ffas and tes are exciuced), Jggregata produccion of each countey is

t4sed on natio aversge producer price weights; |981-83, 1970, snd 190

data.

Por capits aupply of calories (pefewnt of requiresents) = Computed {rom
anergy equivalant of oet food suppliss avaliadie im cowarry par capites par
day. Arallebls auppliss comprise domestic productios, imperts less
«peris, sad changse in scoch. ket suppliss sxclude enimal feed, sewis,
quancities used (n (oed preasssing, aod lossss La dlscTibutio
Lequiremsacs vere sotimated by FAO based o8 paystological nesde fer norwal
86TLviCy aad baslth cosaidering envireemestal Cemperacurs, body vaighta,
a5) ol sax discriducios of populacion, awd sllowing 10 porcent for weste
ot twwsahald levul; 1%61-63, 1970 and 1900 data.

working=sge (13«
ea of mld-year

reant of earried vomen) = Percentegs of marcied
LI ¢/ vho use 3irthe=control aevices to

Seee ve

aa¢ geoup.

Pot_caplta eupply of orateis feas per da ~ Proteis ceatear of per capita
™t supply ot Lnl per day, Mec supply ui foed 1a defined sa above.
Raquiremants for oll cowatriee satabliahed ¥y USDA provida for wisimem
allowmsces of 60 grams of total precaim per day asd 20 grama of saimal amd
sulse procatn, of which [0 grass stwuld he enical proteln. These
stasdanis are lewer thas thoes of 75 grams of total protaln amd 23 i
of satmal pretaiz &a as average for the werld, propossd by FiD ia the
Third Verld Tood Survey; 1941-43, 1970 and 1980 data.

1970 aed 1977

dat,
Shild (ages i-4) Desth ate (per thoussed) = mnual deschs per thousasd (s

48 JrOuUm 1=% Fear

grous; for soet developing
w4 from Life cablee; 1940, 1970 and 198! data.

at oiren 1960,
Infenc mortalicy hace ¢

Lva dlcens; 1960, 1970 and 198) deca.
lation) - tocal and rural -
¥1Ch raasonadla accens (o safe
watar supply (tncludes traated surface vaters or uatrsated buc
untoutsaisatad veter such that from protected Barsholes rings, asd
saaitary wells) s parcastages of thair reepective popylacioos. lIn as
urssa srsa a4 public foustals er scamipest lecated Dot ware them 200 -mtare
from & house may b8 cowsldared as Delng victhla ressoosable secess of that
houss, Ls rural srees reesonsdle access wou.d 1aply that the neusewifs or
asmbete of the heussheld do eet have to spand a dtapropartiomats part of
the day 1n fucching tha family’s wacer nesds,
1

sarved by ezcreta
1iepessl as popalations. Excreta dispesal
a4y 1o4luds the collection sad disposal, vith or without treatnent, of
bunsn entrecs swl waste—wmter Dy watar-berve oyetems ar the use of pit
privise and similar inscallotioms,

of oms iadlcator to asother. These averoges are ealy useful ts comparing the valus of ene Ladicater at a Cime ampey the cosarry asd

Population par Phvaician = Populatios dividad by swsber of practicing
physlciscs quallllied Trom o wedical schosl at wat 01ty lavel.

Population r Wuraing P 8 = Pepulstion divided by sumber of srastising
®8ie snd feasle greduacs surses, asslotast Wureas, practical surses and
nureing auxiliaries.

Population per Wospitsl Bed - total urhan, eod tursl ~ Populatios (tetal,
uroea, 2ad rural) divided by their fespective susser of haspital sede
avalladie in public aod privace genaral amd epocialised mepttal sad
fahadilitacios conters. Mospitals ars escadlisbmesats permassatly staffad
by at least oce physiclan. Establistmests rtoviding principelly cescadial
cate are oot inciuéad. Rurel hospltals, hewsver, inclwis malth and
sdicsl canters nat pormanently staffed dy s puysician (bt by s mmileal
asstecant, aurss, midwife, etc.) valch offar lo=petiont accommodetine amd
provida & lialted range of sadical faallities. Per statlatical purpess
urbas hespst iacluse VNOs primcipal/pasarel howpitals, sad rural
heepieais, local or rural heepltals and mmiicsl sad matsruity comars.
Specialised Nospttala are tmcludsd suly wedar tota,

Muissinns per Wospital Sed = Total swsber of admissieas to of disehargms
Tom hesplrale divided by Che aumbar af beis.
BOUS NG .
TTamatage Stae of Housensld
= A housahold comsists o viag qusrtacs
and thair sais mesle. A boarder sr lodgar mey of may el be imsluded La
the houseneld for scatiscical purpeses. :
Mmarsge nusbar of ruoas T _recm = total, ufbes, and reval aversgs mmmbae
parsens per room is ail urses, and rural occwpled crwvent Loaal
dwallisge, respectively, Deullisgs encluds Nea=permessst sCrustarse ad
asccupied perts.
Accese to Plecerictry (parceat of dwsilings) = votal, urhas, sad rursl -
Cowventiosal avelliogs vitn sinctrieity La living quartery as PeTasilage

of total, urbam, and rursl dwmllings tespeatively,

EDUCATION
lusted farellmsac Astios
Primary scnoo, - t0tal, male and_fesmale - Gross total, sals aad femals

anrol.ment 3t a. ¢ 8t ine priamary level es percastages of raspective
arimary schoel sopulations; “ermally tncludes childrea aged =1}
yests but sdjusted (or different lsegths of primary aducagion; fer
couatrias vith universal educacios enrollmest aay enceed 100 peccsat
since some ouplls ere Selov or adove the officlal senoel age.

Secondar €hoal - total, maie and femals - Computed as abeve; secondary
sdycstion requi 4% lesst {our yeats of foved primary iastructise;
provides genersl, vocatioasal, or tancher t lag isscruccines for
uptls uaually of 12 o 17 years of Ag¢; COrTRPONMENCS COUrDNS are
gunarslly excluded.

Yocseional enrollment (percant of secoodary) = Veeaticmal indtitutises
locivae tecnaical, trauscrial, of otner Frograns vhich eparata tndapuad~
Ontly of 4s caparimants of seceadary lestitutioms.

Pusil-teacher and_secondary - Tatal studests esroiled ta
Primary and secondary levala divided by nessers of taachets i3 Che core
esoponding leveis,

Mult 11t y rote ‘perceat) = Litarate adults (sble to fund and wrica) asa

tocal sduit population agad 13 yesrs amd eves.

CONSUNPTLON
Psesenger Care (per thoussnd 2osulacice) - Passanget cars cowrrise metar
cals sasting . Chan aight persone; sxcludes smbulasess, hesevas sad
wilitary venicles.
Iadin Receivars [per thousand pasulstioa) - All types of remeivers for radis
3rosdcasts to oral Zudlic par thour-ed of popelacios; ameledes me-
licansad reca ® 10 coumtrics sad 1t ysars vhes raglerracies of rmdis
sets vas Lo elfect: data lor recast yeurs may so¢ tm cEmparadls sluca st
countries sdolisned licsasing.
1per thoussns pasuistion) = TP raceivers for bresdcast 1o
seneral puslic par tnoveand popuiati enclades usiicensed TY recetivers
10 COuREries and {n vears whan reglotration of TV sets wme ia offlect,
Mewsuaper Ciftusation (oef thoussnd sopulstion) ~ Shows tne avarage
<ifcusation of ¢ tenEral incerast fevepaper”, defined as s perisdical
suellcacion cevoted orimarilv to fecording geseral news. (¢ L4 conalsorsd
t0 Do "dally” if 1T appears 2t leadt four times & weak.
Zinems mnusl Atendsnce per Capita pwr Tear - Based om the sunssr of
ticuate sold auring the vear, including aguieniscs to ¢rive-is clnemas (1]
woeile wales.

Lasve_rorct
s3tai -avor Force (thousands) - Lcsmomlcally satlve Parvens, isaluding armes
ofcas aod uosssloyed but axcluding hewssives, studesss, o sovaring
pepulation of all ages. Defiaitioos in variows comirias sre met
comparable; |94 0 asd 1981 daca.
Yamale (percenc) < Femals lshbor fercs as percestage of tetal lLaber forea.
Mriculcure ipeccent) - Lsbar force ia farming, tarsetry, mting and
laning es psrcescage of total laber fores; 1960, 1970 and 1981 data.
loduscey {pe €est) - laver force ia miaing, tonatreatios, nasufseturing
ang elec 1Cy, watar snd goe as parcastege of tatal lader ferea; 1960,
1970 snd 1981 daca.
geent) o tocsl, wals, sed female = Purticipacios o
sctivity races tomputed a8 tocal, sals, and fomels lader feres se
PAFCANtages of tocal, male sad female papulstiss of all agee respestivelys
1960, 1970, asd 190) daca. These srs besad »s [L0°0 PoTTistpatise Tatas
reflscting age~ses scructure of the pepulatisa, and loag Cime tramd. 4
tav eatimatee from caticaal sexrces.

Leoncale Duperdancy Ratio - Ratis of populecion umier 13 and 63 aed over te
the cotal laver forcs.

InCoME DISTRIBUTION

fcestage o ivete tncowe (both in cash amd kiod
percent, ricnest .0 percast, poorest
heusenalde.

= Lacelved by riemset §
parcent, ewl pedrest 40 percast of

POVERTY TMCIT CROUPS

e OLIOVIE edtisates are very approuimste sese.res of peverty levels, aad
should be laterprated vitd coasidaradle ceutton.

Lacimaced_msoiuce Poverty lncows lavel (US £ caplts) - urbem sand rural -
AbSolute povercy locome isvel 19 thet iLocoms level Below weich o [rIr ="y
nutritionally adequate diet plus cssantlal nea=foed Toquirenants 15 aat
stfordad

Bstimaced
Jursl relative poverty Lncoms Lsvel 1o one=third o 9]¢ par capits
parsenal tocome of the country. Urbes level 1¢ 4 tived from the rwrsl
leval wich sdjuscment for highor ceet of llving im aruos aress.

Zatimaced Populacion Balov Absolute Puvert
anq_rufsl - Perceat o
poor™,

.

Ecencmic :ad Secial Dnts Divicisa
Leonamic Asalyiss suwd Prejsetises Dapartesst
May 150
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ECONOMIC INDICATORS - NEPAL

GNP PER CAPITA IN [9¢2:

ussizo

GROSS DOMESTIC PRODUCT IN 1381/8?

ANNUAL RATE OF GROWTY, 1970-1981 a/
(X, comstant prices)

USS Min. 3
GDP at Market Prices 2,514 100.0 2.1
Gross Domestic Investgent 389 15.5
Gross Domestic Saving 216 8.6
Current Account Balance (exc.
official grants) -120 -4,8
Exports of Goods, NFS 277 11.0
Imports of Goods, NFS 450 17.9
QUTPUT, LABOR FORCE AND PRODUCTIVITY IN 1979/80
Value Added
Value Added Labor Force b/ ~Per Worker
USE Yln. 3 Min, = uss
Agriculture 1,065 57 6.9 23 155
Induscry 3/ 251 14 0.1 2 1,696
Services 343 =9 0.4 -3 1,468
Total/Average 1,859 100 7.4 100 251
GOVERNMENT FINANCE
CENTRAL GOVERNMENT
Rs. Mln,
2 of GDP
1979/80 1980/81 1981/82 1982/83 1982/83
Current Receaipts 1,852 2,403 2,866 3,001 8.3
Regular Expenditures 1,055 1,264 1,589 2,025 5.8
Current Surplus 798 1,159 1,277 376 2.7
Development Expenditure 2,309 2,731 4,034 4,808 13.2
Zxternal Assistance (Nec) 1,318 1,374 1,952 2,607 7.3
MONEY , CREDIT AND PRICES
1979 1980 1981 1982 1983
(Million Rs outstanding mid-July)
Money and Quasi Money 4,512 5,285 6,308 7,459 8,780
Bank C-redit to Government 1,176 1,362 1,357 2,132 3,185
Bank Credit to Public Eoterprises 436 501 668 618 981
Bank Credit to Private Sector 1,976 2,547 3,231 3,363 3,717
Money and Quasi Money as I of Gpp 20.3 22,6 21.7 22.9 24,2
General Price Index (1974/75 = 100) 116.6 125.5 148.0 159.7 180.5
Annual Percentage Changes in:
General Price Index 10.0 7.6 17.9 7.9 13.0
Bank Credit to Government 21.8 15.8 -0.4 57.1 49.4
Bank Credit to Public Enterprises 24.3 14,9 33.3 -7.5 38.7
Bank Credit to Privare Sector 24.2 28.9 26.9 4,1 16.5

llars in this tabie are at the

d.

All conversions to US do
during che period covere

Note:

4/ World Development Report 1983,
b/ Total labor force; unemployed are allocated to sector of ¢
e/ Includes mining, manufacturing, construction and utilities

average exchange rate prevailing

heir normal occupation.

++ NOT available
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JALANCE UF PAYMENTS

1980/81

Zxpores, f.0.b5. ¢/ 134.4
{zpores, f.o0.b. ¢/ 352.6
Izade Salance -218.2
Services, nec T15.4
of which: Tourism 64,5

Transfers, ner 46.4
of which: Privace Remic. 8.9
Indian Excise Refund 4.7

Current Account 3alance -96.4

{exe. grants)

Jdffic:al Granes 71.7
Jfficial Capital, net 52.3
?Tivace Capital, nec -12.0

Change in Reserves ~16.1

(- = [pcrease)

Gross Official Reserves (mid-July) 195.8

RATE_9F EXCHANGE
&nce JF SACHANGE

From October 1975

Througn fccober Lyl £o March 20, 1978
USSL.90 = NRs [u,56 US3T.00 = WRs 12,5
NR [.00 = yss 0.095 SR 1,00 = Us$ 0.08

Most Recent Rate a/f
March 31, 1984

US$1.00 = NRs 15,3
MR 1.00 = USS 0.063

TRADE PAYMENTS AND CAPITAL FLOWS

MERCHANDISE EXPORTS 1981/82 S/

USS Min, H
1951/82 1982/83 a/
(Millions USS)
113.4 67.3 Agricultural sroducts 32.0 30.0
363.6 408.1 Manufactures 23.0 20.0
-248.2 -341.0 Total 115.0 100.0
87.3 78.1
51.4 1.4 EXTEZRNAL DEBT, DECEMBER 31, 1982
. Uss Mla,
40,5 37.%
34.5 o Public Debt, imc. guaranteed 296.6
3.1 2.5 Yon-Guaranteed Private Deut -
-120.4 ~225.3 Total Outstanding § Disbur:ed. 296,5
39.3 102.5
59.3 72.1
10.3 14.% 2EST SERVIUZ RATIO ‘ar 1982/93 a3/ -
~39.0 36.1 Public Debt, inc. guaranteed 1.9
232.6 159.7 I3RD/IDA LENDING, Marsx 1L, 1984 (Millions US35)
USS Mln.
13RD IDa
‘Outstanding § Disbursed - 186.3
Undisbursed - 196.;
Outstanding, inc.. undisbursed - 380,53
From March 20, 1978 Fiom September 19, 1981 from Jecember 17, 1982
£o September 18, 1981 to Jecember 15, 1982 to_“Yay 31, 1983
U351.00 = NRs 12.00 U551.90 = NRs [3.2 4551,00 = NRs 4.3
NR 1,00 = USS 0,083 NR 1.00 =~ USS 0,076 NR .00 = USS 0.070

/ Escimate

/ Customs basis.
/ Paymencs basis.
/

Ratio of Twot Service to Exports of Goods and Services.
¢/ Since June 1, 1983, the Nepal Rastrs Bank announces the exchange rate daily,

based on a crade-veighted basket, vith the US doller as the incerveation
curreacy. The rate shown here is the mid-race on the date indicated.

« not applicable
+« DOt available

South Asia Programs Department
April 9, 1984
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May 31, 1984
Evening
June 1, 1984

Morning

Afternoon

June 2-3, 1984

June 3, 1984

June 4, 1984

Morning

Aiternoon

June 5, 1984
Morning

Afternoon

U. S. WATER RESOURCE TEAM

ITINERARY

Arrived in Manila.

Met with USAID/Manila missions staff: Jerry
Edwards, Jim Dawson, Randy Cummings, and
Doug Clark (phone).

Met with Mr. Minobu Horie, Senior Project
Engineer, Asian Development Bank.

Talked on phone with Wayne Tate, US
Representative, ADB

Travel to Kathmandu.

Lunch with Director Brennan and Jack Pinney
at Director's house.

Met with Ambassador Carleton S. Coon: Met
with Mr. N. A. Ansari, Deputy Director
General, DIHM, on schedule for visit and
DIHM structure and procedures. Toured
mission and met other mission personnel.

Lunch with Gil Levine and Deep Joshi, Ford
Foundation/New Delhi, at Pinney's house.
Met again with Mr. Ansari.

Talked informally with Gil Levine and John
Cool, A/D/C Representative in Kathmandu.

Read background materials.

Met with John Cool and rike Wzllace at
APROSC (A/D/C).



June 6, 1984
Morning

Afternoon

June 7, 1984

Morning

Afternoon

June 8, 1984

Morning

Afternoon

June 9, 1984
Morning

Afternoon

Read background materials.

Met with Mr. B. K. Pradhan and Mr. Upadhyaya
at WECS. Met with Mr. M. M. Shrestha, Chief
Water Utilization Officer, FIWUD.

Afternoon drink with Mike Wallace, A/D/C.

Traveled to Pokhara with Mr. C. P. Raunivyar,
Regional Director for Central Region, DIHM,
and Mr. R. Malla, DIHM.

Toured Phewatal and Seti Irrigation
Projects. Dinner and program hosted by
Mr. Karki, DIHM Western Regional Director.

Traveled to Chitwan. Met with Project
Manager, Mr. Som N. Poudel, the
Agricultural Coordinator, Mr. Joshi, and
Engineering Consultants from Agrar-und
Hydrotechnik GmbH, Mr. D. E. Farsky and
Mr. H. Van Krugten. 1Inspected pump
installations.

Toured Chitwan command area and drove along
20 km of the old Khagery Main Canal to its
headworks. Visitad Upper Khagery system
where a group of springs have been nutilized
for irrigation.

Drove to Birgunj.

Visited Parwanipur Well # 2. Drove along
20 km of Main Canal to India border. Spoke
briefly with agricultural extens‘on people
met along the way.
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June 10, 1984

June 11, 1984

June 12, 1984
Morning

Aternoon

June 13, 1984

Morning

Afternoon

June 14, 1984
Morning
Afternoon

June 15, 1984
Morning

Afternoon

Examined Parwaniput Agriculture Research
Station and Training Center as possible site
for planned HMG/Water Management Synthesis
Project DA training course.

Had breakfast with Mr. D. E. Farsky and

Mr. H. Van Krugten, Consultants to ADB
Chitwan Irrigation Project. Discussed DA
training with Jack Pinney and began drafting
report.

Worked on report at USAID office.

Met with Mr. P. P. Shah, Joint Member,
National Planning Commission on the Seventh
Plan, currently in preparation.

Met with Mr. Jack Baker., Project Manager,
CIDA assistance team to WECS.

Worked on Report.

Met with Mr. M. M. Shrestha, FIWUD, cz DA
training.

Worked on Report.

Met Mr. Chitra D. Bhatt, Director General,
DIHM.

Work on Report

Debreifing for Mission Director and staff.

Debriefing for Ambassador Coon.

Depart.
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SUGGESTIONS FOR IMPROVING PROJECT O&M

Establish an 0O&M Division within the Irrigation Department--
This would provide a permanent professional 0O&M staff to
perform O&M duties as necessary and to assist and train O&M
personnel at the user-group level.

Reduce Sediment Intake--Heavy sediment loads in the canal
system is a costly O&M problem and reduces canal capacities.
Diversion structures where sediment is a problem will
require detailed studies to determine how the structures
may be modified and/or operated to reduce or correct the
problemn.

Schedule Water Deliveries--Lack of concern for tlmely water
delivery to the farm turnout appears to be a major problem.
This, coupled with excessive and uncontrolled use of water
by upstream users make other users apprehensive about
irrigation development.

Form User Groups--Encourage farmers to become involved with
development and management of their irrigation projects and
provide assistance to them in organizing for water
management purposes.

Measure Water--Very few measuring devices were observed on
the projects we visited. Devices and structures that did
exist were in a poor state of repair and were often not
being used. Good water measurement is the key to water
management.

Reduce Erosion in Conveyance System--Erosion of the canal
section is extensive below structures. Design modification
to correct these deficiencies would greatly reduce annual
O&M costs.

Install Canal Lining--Heavy water losses from canals can be
reduced by canal lining Concrete and rock masonary lining
is extensively used in Nepal because the construction
material and labor are readily available. Buried PVC
plastic membrane lining has been succes6sfully used in the
United States as an alternative to more expensive concrete
11n1ng It is also tighter than concrete or masonry lining
and is less expen51ve to maintain in colder climates. Test
reaches installed in one or two larger canals in Nepal would
be worthwhile to determine if its use is cost-effective.

\ﬁ}é\
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Conduct O&M Management Training--Workshops could be con-
ducted to train personnel in all aspects of O&M work. This
would include, but not be limited to, water measurement,
water scheduling, sediment and erosion corntrol, equipment
operation and repair, concretes, accounting, fund
budgeting, personnel management, public relations, etec.

Develop, with Farmers, Rational System Operating Rules and
Establish Stronger Authority to Enforce Them--This may be
needed at both national and local levels.

Establish A Groundwater Level Monitoring Program--As
irrigation progresses, high groundwater conditions will
occur causing water-logged land and loss of production.
Professional drainage staff-members should be assigned to
the recommended O&M Division staff at Central and Regional
office level to set up a monitoring program. Drainage
problem should be controlled as they occur, or many hectares
of land will be lost before drain systems can be
constructed.

Establish a Review of Operation and Maintenance
Program--Periodic reviews (every 2 or 3 years) are
conducted by a team of water users and operating agency
people to inspect the project facilities and discuss mutual
problems. A report is prepared containing a general
discussion of the condition of the facilities and any
recommendations for improving project O&M.
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SUGGESTED FOLLOW UP

A. Improved Design and Implementation
Methodologies

1.

1

Irrigation projects should not be looked upon as
civil engineering problem alone, rather they

should take into account social, agricultural and
water management aspects. Suggestions were made

to bring about necessary changes in the orientation
of the engineering persomnel through appropriate
training and at the same time, to improve the

~avesIlzatlon anc Gesizn 2aIindaoc.ozies,

There is a need f{or improvement cf zesneral Zata
dase relating to phvsical, socic-eccnomic, and
crganizational aspects of irrigation andéd water
management. TFarmers constitute one maior source
of information on local conditions and problems,
and therefore, this source should be zapped.

For large irrigation projects, detailed technical
studies are justified. However, for smaller svstenms,
the available scanty information should be integra-
ted with Iarmers' knowledge and experience of local
conditions in project identificaciom.

There is a need for flexibility in svscem design to
incorporate changes in basic information resulting
from improved data base. It was suggested that the
characteristics of a flexible svstem should be de-
fined and the methodology of flexible design should
be developed.

Monitoring of the performance of the completed projects
should be instituted so that necessary changes could
be effected at the right time.

In order to safeguard the water rights
while formulating new projects, detail
of the existing uses of water togethzr
and cautious efforts at minimising the

of the farmers
investigation
with careful
problems c¢f

conflicting uses (at the project design stage) were

suggested. To the extent possible, existing infras-
tructures should be vtilized and only surplus water

should be tapped when new systems are constructed.

From: Min. of Agriculture, et a] (1983),
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7. Farmers' involvement in a sreiect should be ar she
earliest stage to obtain cooperation, voluntary
participation, and knowledge of local conditions.
A methodology for working effectively with farmers

should be developed.

8. As much could be learned from the farmers' managed
systems, experience with these svstems should be
documented and disseminated.

Institucional Linkages in Irrigation
v ]

-
.

SN anc wWaztsr Manzcanm

(D

icse cocperation betwesn -he Jepartment c¢f Irri-
ation and the DJeparrtmen griculture is assential
or improved performance of irrigated agriculcure.
sugzestions were made to strengthen institucional
linkages at several levels at the central level) at
district lavel, and at.local level. In order to

make the institurional StTuctures at these levels
work becter, a number of specific suggestions were
made: a) Training of Government personnel to work

in a multi-disciplinary manner so that engineers,
agronomists, economists, ecc can speak common lan-
Zuage and collaborate betzer. b) 3uilding up
aonitoring and evaluarion capacity for giving guidance
and feedbacks ar all levels on the performance of
irrigation sysctems. ¢) Culrivating and encouraging
informal patterns of communication and consultacions.

v Qe
1y *
3

2. Linkages between the Government agencies and the
farmers should be strengthened. Efforts should be
channeled in two directions. Firstly, there should
be a change in the orientation of Government staff
towards working with the farmers. Secondly, active
user groups that can work in an organized way with
the officials should be built-up. Informal contacts
and cost sharing should also be promoted as they
reinforce the linkages.

3. Water users groups should be established in all the
Projects as presently found in the community managed
systems and as provided for under the Decentralization
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SUGGESTED FOLLOW UP

act 1982. The Village Panchayats should also be
activated for coordination of agricultural activi-
ties and for local level planning which would
support the efforts at improving irrigation and
water management,

Noting that the Decentralization Act 1982 would
have beneficial impact or community managements

of irrigation Srstems by its emphasis on insti-
tutional strengthening at the local level and
establishment of service centres to backstop the

" 1 : Sy 2R Sevmes o :
~-0ca.l users ~nsiliutions, iz was S§UZzZsestec tnars
thge services cenIires spncould be gregtiy strangtnened
<C conza2nirate and c2sTrlineaze zTVernmens tecnnical

suppors:s.

In the Government funded projects, water users groups
should have responsibility for the operation and
maintenance of tertiary canal level and below in the
largersystems, while in the smaller ones the full
responsibility of system oreration and maintenance
should be borne by the farmers in the model of
community managed projects. I: was dlso suggested
that cthe subjec: of optimuz control of farmers
(vis-a-vis the preiect autherizv) over 2 svster Zfroz
Tésource endowments, efficiency and equity conside-
Taticns should be studied anc gpprepriare models be
developed.

Possibilities of involving beneficiaries (ie water
users group) in the collection o:f water tax and
Providing incentives to the tax collecting farmers
should be explored. Giving the mandate of collecting
water tax to the group would significantly increase
the group's influence in the matters relating to
repair and maintenance and thus help strengthen the
linkages among the water users themselves.

The Government should provide technical and financial
assistance to the communal irrigation schemes whenever
needed, but should make strong efforts to avoid
creating a dependency syndrome and destroving the
spirit of self-help.
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Water users groups should be a corporate bHody

with the legal authority to collect taxes, and
obtain credit, but should be non-political. Formal
legal status for groups would help establish betre}
linkages with Government agencies.

Government policies should be consistent. Inconsis-
tencies in policies and activities undermine the
process of developing strong institutional linkages.

Formation of Irrigation Management
Werking Group

4

Realising the need for in-depch ané multi-disciplinare
analysis of the issues on irrigation and water
management, the saminar suggested the fcrmation of a

three-tiered working body to undertake these tasks.
The broadest group would be a "Water Management
Network", followed bv a "Water Management Panel',

and finally a "Support Group". The Water Managzement
Network comprises all (professionals, adminiscracors,
farmers, etc) concernmed with the cevelopment of
irrigation and water management. This nerwork would
be periodically informed of the research results Zfor
necessary actiersand, in cturn, would provide feed-
backs to the research group ctarough seminars and in-
formal discussicns. The more focussed group would

de the Water Management Panel that includes raprasen-
tatives from the relevant Government departments and
agencies including farmer - users groups, local and
foreign consultants and academic researchers. The
panel would have specific responsibilities of
examining issues, setting priorities for research,
undertake field study tours, and formulate policy
recommendations. The support group is an inter-
disciplinary cell acting as secretariate of the panel,
and would provide administrative support, undertake
special studies andé re:carch, disseminate publications
and reports, organise trainings and assist in monito-
ring and evaluation systems.

Given the general lack of information on existing
irrigation systems and method of management, and the
need to develop management system linking the farmers
and the Government, it was suggested that further

E-4
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study ana research should be carried out on the
following topics: (i) the nacure ol communal
irrigation systems; (ii) reass2ss of past failure in
irrigation development; (iii) alcernative methods

of creating institutional linkages between the ’
farmers and the Government; (iv) mechanisms for donor
financing of relatively small and geographically dis-
persed irrigation schemes. .

The national academic community should develop a
sense of national priority in order to direct the
limited national capabilities for research towards
areas providing maximum benefits to the nation. These
should be z greater meeting of minds between the
bureaucracy anc academic cemmunity cI the countrv.

The donor azencies should give technical anéd financial
assistance to the proposed water management panel. and
associated network and support group.

L d

Specific Follow-up

For effective urilization of water, non-water inputs
should be made available in a package. Use of pri-
vate agencies, SFDP groups and other enterprises

Zor enhancing farmers' access to the needed inputs
should be provided iz line with the objective of
building a balanced and effective network of local
institurions to serve agriculture.

Watercess collection should be related to project
cost and should be based on the actual land irriga-
ted.

It was suggested that the present laws on water
rights should be reviewed for there is a need to
make certain amendments in the existing laws and
to frame certain new regulations for regularising
the behaviour of those who enjoy such rights and
also for giving due consideration to the existing
appropriation of water while constructing new
projects.

The use of local consultants should be encouraged
for building up a cadre of national professionals.

E-5
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The international consultants should be useg with
a view to improving technical skills of their Nepali
counterparts until local capacity is developed.

Over dependence on consultants hinders the develop-
ment of the technical capability of the department.

.Streng:hening the technical capability of the

department was suggested for which need for addicio-

i e - Nt aal -, :
nal :ram:ng -Cr tecanicsl staIiI Is 2TZpcsexq.

Cemsidering the wide 28cgraphical dissersion of
f{armer managed Systems and relarively small invesc-
@ent required per svstem, the donor agencies should
explore ways to be more flexible in their lending
cperations.



