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ABSTRACT

Thi s paper explores the recent changes in irrigation related
policies and legal provisions of Nepal in view of the fragile
Hi mal ayan ecol ogy. The urgency of neeting food availability for an
ever rising population, the choice of technology in a |abour
surplus econony, and the institutional and policy framework are
considered as factors that shape the managenent of environnents.

Thi s paper therefore focuses on the state of Nepal's policies
and addresses the environnental concerns faced during irrigation
expansi on and devel opment. One specific case study is cited where
the recent governnent efforts of increasing food production through
irrigation devel opnent began wth total oblivion of t he
envi‘ronnental inpacts. I ncreasing advocacy for environnental
concerns, preservation of biodiversity, and support of |oca
communi ty managed irrigation systens forced both the | ender and the
governnent of Nepal to refornulate.the original objectives of this
irrigation project and support conmunity collective actions and
accept environnent-friendly devel opnent proj ect.

This paper attenpts to show that the currently presented
obj ective of econom c growth through increasing food production by
irrigation need not be <contradictory to the objective of
environnental sustainability. |In fact, they can be pursued to be
conpl enentary and nutually supportive. with proper policy and
i mpl ement ation frameworks. This paper enphasizes the need for the
integration of both the decentralized, comunity based approaches
to environnental nanagenent as well as the formal, governnenta
| egal and administrative processes. : _

| NTRODUCTI ON

For centuries the farmers of Nepal have been involved in
irrigation managenent. There is an adequate docunentation of
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farmer managed irrigation research. Oiginally, nost of these.
systens were created and nanaged t hrough local efforts. There were
sone irrigation systens however that were state created. = This
century has witnessed an increasing role of state intervention in
irrigation devel opnent. The rationale behind this was a conception
of the role of the state whereby it was felt that state should
control and provide services to the civil society. The state made
its presence felt in the hinterlands through "devel opnent”
activities, revenue collection, and local admnistration. State

~intervention in irrigation devel opnment was also justified due to

the need for neeting food requirements for a rising popul ation
State intervention was blessed and supported by donors  |ikew se.
After the ousting of the Rana reginme, state intervention was
undertaken in a planned node wth targets, budgets, and an
irrigation bureaucracy. Such state interventions when eval uated

“were found to be perform ng bel ow expectati ons and were conpounded

by adverse environnmental | npacts. Such poor performances were
partly due to natural disturbances in this fragile H malayan
ecology and to an extent due to poorly planned, designed, and
knplemented irrigation projects with inadequate participation of
the real stakehol ders.

The purpose of the paper is to briefly review the

environnmental inpacts of irrigation projects and to suggest
measures to bring about conpatible objectives of increased food
production and environnental sustainability. The paper will

briefly present the irrigation-environment interaction scenario,
review the recent irrigation policies and |legal provisions froman
environnental perspective, and conclude with the policy and
research recommendations to neet these twin objectives. '

1. NATURE OF | RRI GATI ON- ENVI RONVENT | NTERACTI ON

In general, irrigation projects can have four different types
of environnmental effects : (a) disruption of human settl enents and
human activities, (b) the creation of favorable habitats for
parasitic and waterborne diseases, (c) physical or chemca
di sruption generally resulting fromthe alteration of |and use and
changes in the surface or groundwater regine, and (d) the inpact on
i ndi genous flora and fauna, including aquatic ecosystens (Kindler
1992). In the context of Nepal, the severity of these effects
varies by type of technology and geographical area. The first two
effects are comonly observed in large irrigation schenes built in
the Tarai, particularly nulti-purpose schenes involving the
construction of large dans. The fourth effect can be seen in medi um
and | arge surface schenmes in the vicinity of national parks |ocated
in the Tarai. Two prom nent exanples of this type of effect that
has received attention in recent years are the East  Rapti

Irrigation Project and the Karnali Miltipurpose Project. The third

type of effect is comon in nost irrigation schenes. The
environnental effects of irrigation schenmes in the hills and Tara
are separately discussed bel ow '



HIl Irrigation Schenes

HIl irrigation systens are nostly farmer constructed and
managed gravity systens providing supplenentary irrigation during
t he nonsoon period. In these systens the diversion is by neans of
a stone bush dam which is tenporary and easily danaged during
floods. The inflow is crudely checked by sinple overflow
arrangenents near the intake. Canals are hand dug or cut into soft
rock and generally unlined wthout any escape facilities to renove
runof f from uphill areas. Cross drainages are nade of dry stone
walls with overflow crest. |In sone systens water is carried across
gullies and other obstacles by neans of wooden aqueducts made out
of a hollow tree trunk. Water is distributed to field channels
through cuts in the enbanknent of the main canal, while stone
bushes and soil are used to control the flow in these openings.

Several factors contribute to adverse environnental effects in
hill irrigation systens. These include unique geology and cli mate,
design and construction defects, inappropriate land use, and
i nadequat e beneficiary participation.

The hills and nountains of Nepal possess a uni que geol ogy and

nonsoonal tropical climte. In geol.ogical terns, -the hill |andscape
is still wvery vyoung. The climate 1is characterized by high
tenperatures with high and intense seasonal rainfall. The main
canal alignnment in hill irrigation schenes is usually located in

degraded m ddl e sl opes above the river valleys, and i-n active | ower
sl opes above the existing river channel and its nearest terraces
(HMZ UNDP/ I LO'WB, 1992). The alignnment of secondary canals i.s
usually found in recent side terraces and valley floor. 1In this
environnent, the steep hill slopes :are subject: to frequent
| andsl i des and soil erosion. These processes are further aggravated
by the extrene pressure put by high population on the |and which
results in overgrazing. and deforestation for fuel, tinber and
f odder . ' ‘ ' -

| mpr oper design and construction of irrigation canals can al so

lead to environnmental degradation in the hills. Mst hill systens

lack proper flow control and so cannot safely di spose excessive

runoff. Flood flows easily enter the canal on steep slopes and

EerLous gully erosion occur where the water overtops the canal
anks. '

Experi ence shows that inappropriate managenent of water is
anot her maj or source of adverse environnental effects in the hills.
Fol | owi ng devel opnent of irrigation schenmes in the hills, farmers
al nrost invariably convert their upland terraces into rice fields
sonetinmes without considering the suitability of the land for rice
crop. In such areas landslide erosion is caused due to water
saturation of steep slopes or lubrication of soil layers in
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geologically unstable situations due to losses from irrigation
canal s, over watering of fields or excessive infiltration of rain
on terraced slopes (IIM 1990, FAO 1984). :

One of the reasons for environnental problens in agency
constructed irrigation schenes in the hills is their inability to
i ncorporate farners' know edge in design and construction stages.
Farmers have adopted different technologies and materials to suit
t opographical conditions. Although farnmers find it increasingly
difficult to maintain these systens due to floods and | andsli des,
many systens have been gradually inproved each year. One of the
greatest threats totheir viability is rapid deforestati on (Pradhan
and Yoder, 1988). Declining forest cover contributes to higher silt
| oads, nore destructive floods, and nore frequent |andslides which
forces the farmers to work harder to keep: their systens
operational. Farmers have traditionally depended upon forest
products |ike tree branches and brush for nmaintaining diversions
and repairing breaches in the canals. But deforestation has
drastically reduced the supply of these products.

Far mer s in these systens have developed innovative
organi zational structures to fit the needs of their systens in
their particular environmental settings. The nature of the
organi zati onal structure has been affected by factors such as, the
abundance of water relative to the available land area, soil type,
nature of Iland holding, topography of the conmand area through
whi ch -.the canal nust travel, distance from house to field, and
social structure (Martin and Yoder, 1988). '

‘Farmers realize that l|arge canals are not only extrenely
costly to build but are also environnentally risky in steep.
nmountain slopes. FMS in the hills and nountai ns have al ways beén
smal | and farnmers usually resort to building another parallel cana
alittle below the first one, rather than enlarge the capacity of
the first (Acharya, 1990). 1In hill systenms with long canals
excavat ed t hrough | andslide zones farmers have utilized tunnels for
certain stretches along with high gradient and narrow canal cross
sections for slope stability.

~Tarai Irrigation Sysfens

The Tarai has a potential net irrigable area of 1.34 mllion
ha (Wrld Bank, 1990). About 0.74 mllion ha is presently
irrigated, of which some 11 percent is served by groundwater
schenes. An additional 260,000 ha of agricultural land is irrigable
by groundwater and there is an additional potential for groundwater
devel opnment for conjunctive use in the surf ace command areas of the
Tarai in about 200,000 ha. Further devel opnent of surface water for
irrigation is constrained by the high costs involved in harnessing
the large flood-prone and unstable rivers, and by the technica
probl ens posed by the very high sedinment |oads the rivers carry
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during the wet season.

In the Tarai the high rate of sedinment deposition in dans,
irrigation canals and on farm land is one of major environmenta
probl ens. Environnmental inpact assessnents of irrigation projects
like the East Rapti and the Karnali Miltipurpose Project indicate
that large surface irrigation projects can have ot her environnent al
probl ems. Some environnmental effects of groundwater and surface
irrigation schenes in the Tarai are discussed bel ow -

G oundwat er: Two types of environnmental problens can arise-in
the devel opnment of groundwater resources in the Tarai, nanely well
interference and soil salinity. Soil salinity does not appear to be
a serious problem in nost schenes. However, the problem of well
interference has been observed in several areas of the Tarai.
Decrease in water discharge over tine was observed by sonme shal |l ow
tubewel | farners in Morang and Rupandehi districts (ADB, 1988). In
Bhai rahawa and Lunbini areas in the Rupandehi district where high
capacity deep tubewells were installed under two Wrld Bank-
assisted projects, farmers in the nearby areas conplain that their
shall ow tubewel s are in operation. The substantially increased
- groundwater withdrawals from deep tubewells result in substantia
declines in groundwater |evel over broad areas, making suction
[ifting in shallow tubewells infeasible.

Surface schenes: Possible environnental problems in Tarai
~surface irrigation.schenes include water-|ogging and salinization,
adverse inpact on flora and fauna, higher incidence of water-borne:

or vector-transmtted diseases, possibilities of har nf ul

agricultural chem cals being contained in irrigation return flows,

and sedinmentation of canals and reservoirs due to punping of silt
| aden water fromriver. The last problemis comon in many Tara

schenes, nost prominently inthe Chitwan Irrigation Project and the
Sunsari-Mrang Irrigation Project. The Chitwan Project was closed
down recently due to severe siltation problemand it is estinated
t hat 300, 000 cubic nmeters of silt has to be renoved annually from
the Sunsari-Mrang Project. Oher environnmental problens are al so
becom ng inportant in nediumand |arge schenmes as reveal ed by the
environnental inpact assessnent of selected schenmes. However, no
information is avail abl e about the severity of these effects.

Irrigation devel opment related'problens

~ The National gbnservation_Strategy report (1988) presents a
series of irrigation developnent related problens (actual and
potential) from an environnment sustainability perspective. They
are: _

i) irrigation projects that are poorly designed and nanaged
and i nadequately mai ntai ned have led to inequitable water
distribution and siltation of canals, at tinmes rendering
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iii)

Vi)

such facilities -inoperable. Siltation of croplands
results in loss of agriculture production and simlarly
| ack of effective nmonitoring and inproper control of the
use of groundwater can lead to an irreversible loss in
the aquifer's capacity

insufficient attention given to potential cross-sectoral
inmplications in the planning and design of new irrigation
syst ens. Such poor designs can lead to increased
erosi on, water |ogging and drai nage problens, siltation
and the wastage of irrigation water; and conversely, poor
| and use practices leading to forest depletion, soil |oss
and the loss of water supply can have a detrinental
effect upon the operation and life of the irrigation
schene

defective planning and design of tubewell irrigation in
the Tarai have led, in some cases, to the deposit of
sandy soil on fertile land

conservation information concerning sound irrigation
practices is not readily available to farnmers, nor is it
cl ear which agency (or agencies) has the responsibility
or capacity to dissem nate such information. It is
postul ated that inproper use of water .may lead to soi
salinity or |eaching, and the inadequate replacenent of
nutrients may eventually lead to | ess, rather than nore,
productive cropl and.

the Department of Irrigation is primarily concerned with
desi gn, construction, operation and nai ntenance of
irrigation schenes. Thus, very little attention has been
given by DA to conservation issues, such as Iland
managenent, soil regeneration, and- water application.
Though it is responsible for conservation related issues
such as flood control and river training, its current
mandate needs to be expanded, its technical expertise
strengthened or increased, and admnistrative working

procedures established if it were to assune additiona
conservation responsibilities

until recently, the enphasis had been on the construction
of new irrigation systenms (and many a time upon areas
where local irrigation systens were already existing),
while the maintenance and tinely delivery of water
through existing systenms has received insufficient
attention. Since the linkage between irrigation and
dr ai nage devel opnent has received only limted attention,
there are anple cases of the problem of salinity of
irrigation areas and therefore the full benefit of
irrigation i nvest nent in rai sing agricul tural
productivity has not been realized.
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Irrigated Agriculture and the Environment

A change from rainfed agriculture to irrigated agriculture,
and that too a change fromtraditional agriculture usin% | ocal |y
available biomass resources to one derived from the green
revolution with a heavy dependence on external inputs have shown

changes in the environment. The irrigation practices and
agricultural chemcals used in one rural comunity affect the
productivity of neighboring ones. An inappropriate use of

pesticide, chemcal ftertilizer, water application has endangered
the very sustainability of the rrrigated land. Not only has the
soil but also the water table under it has been found to be unfit
for househol d consunption. Wth the slow erosion of traditiona

varieties and seeds and w despread adoption of external technol ogy
packages, the changes inthe agricultural |and conposition are nore
rapid than ever. The escal ating popul ation, the search for higher
yields, and state pronotion of external input intensive technol ogy
all have contributed to the rise in irrigated agriculture.

.. Gven these outcone and processes of the irrigation-
environnent interactions, institutional and |egal framework shoul d
be establ i shed that addresses envi ronnental sustainability not only
in ternms of the physical environment's preservation or for
obtaining current sustenance fromit but also in terns of future
generation's right to use and benefit fromthat environnent.-

Irrigation and Health

Needl ess to say, water is acritical resource that affects the
wel fare of primary producers throughout the world. The hunan wel |
‘being and productivity in developing countries are directly
affected by the nature, source and use of water for -agriculture
production, household consunption,. and waste disposal (Small,
1986) . Thus, the nature of the irrigation system and its
managenment may al so affect the irrigators' general health besides
mere agricultural productivity. The principal vector-borne
diseases that are associated wth irrigation development are
mal aria, schistosomasis, and Japanese encephalitis. In places
water fromirrigation systens are used for non-irrigation purposes
too |ike drinking, cooking, washing and recreation. Gstro-enteric
-and diarrhoeal diseases are also linked to irrigation. st es
di scharged by a village or nunicipalitg.into a local - river affects
the quality and the catch of fish of those comrunities downstream

It has been noted that despite the conplexity of relationships
between irri-gation engineering and the creation of vector breeding
pl aces, efficient water nanagenent can inpede the creation of the
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latter (Speélnan and Top, 1986).

1. REVIEWOF NEPAL'S LEGAL AND PCLICY FRANEWDQﬁ.

Sever al legislation and policies related to irrigation
devel opment and quite separately on environnent conservation and
utilization have been formulated. There is yet a lack of working
procedures and inplenentation of the recently adopted policy based
on the National Conservation Strategy (NCS) conpleted in 1987 wth
t he assi stance of UCN (the Worl d Conservation Union). Since 1989,
| UCN has been assisting in the inplementation of the NCS. The NCS
of Nepal gives priority to the creation of new laws and

institutions for environnental protection and conservati on. The
NCS | nplenentation Project has been involved with the review of
| egi sl ati on, adm ni strative procedures - and institutiona

arrangenments relating to land use and resource managenent towards
a nore coherent institutional and legislative framework for a
conpr ehensi ve governance of econom c devel opment activities and
envi ronment sustai nabi lity. However, several other policies and
| egi slation have cone into effect after the initial review of the
| egal -adm ni strative environment. The irrigation policy and the
wat er resources act had not been formulated then. These two do
deal with some of the environmental concerns.

W now turn to the recently repealed and current irrigation
related policies, acts, and legal provisions and note specific
envi ronnent issues "covered within them - '

The Canal, Electricity and Rel ated Water Resources Act, 1967
stated that no person while generating electric power or using
wat er resources in accordance with the Act was to carry out any
activity that would lead to soil erosion, |andslides, flood or
cause any adverse effects on the environment. The irrigation rules
and regul ations that were derived fromthis Act recogni zed the role
of indigenous farner managed irrigation systens. Authority was
given to users conmttees (in consonance with Decentralization
Worki ng Arrangenent Rul es, 1984) to take over the managenent of
local = irrigation projects. The Act, other than the cursory
reference to environmental concerns, nakes no provision for water
quality nmonitoring. The adm nistrative responsibility for the Act
resided largely wth the Department of Irrigation

The approach to the Eighth Plan (1992-1997) advocates locally
avai | abl e technol ogi es and nmet hods for community irrigation schenes

0 . .
~ ’The earlier ones are includes to portray the trend in
legislation coverage regarding irrigation and environment
i nteraction.



that are to be constructed and nmanaged by the users thensel ves.
. Even in the case of larger irrigation systenms, they are to be

demarcated into snmaller units to be managed by the users. For lift
irrigation alternative forns of energy rather than fossil fuels
were to be pronDted

_ The Eighth Plan based on and inprovised from the Approach
nmentions that one of the very pressing and inportant role of the
governnent would be to conserve the environnent for sustainable
econom c grow h. It states that sustainable economc growh
i mplies the nmanagenment of biophysical resources available in the
country in the nost productive nmanner without damagi ng or depleting.

these resources, i.e., the demand for such bio-physical resources
shoul d not exceed their sustainable supply capacity. The ei ght
plan attenpts to bring about intersectoral |inkages. Wthin the

soil and watershed managenent conponent of. the forestry sector
afforestation activities were to be undertaken at the watershed
areas of |arge hydropower plants and |rr|gat|on proj ects as mell as
al ong river banks.

In pursuit of the environnent and resource conservation, the.
Ei ghth Plan notes that environmental inpact assessnents were to be
taken into consideration in the fornulation and inplenentation of

proj ects. Programs were to be introduced to- mnimze negative
effects at the planning stage .of large scale physical and
industrial  devel opnent works which "~ could- jeopardize the
environment. Detailed legal provisions, which placed priority on
sustai nabi lity, were to be prepared and enforced to facilitate
envi ronmental managenent . Very recently, the. guidelines for
envi ronnent inpact assessnments were passed by the governnment and
has been published- in the gazette for enforcenent. Public

awar eness of the environnent were to be raised and the invol vement
of NGOs encour aged. '

The Eighth Plan states the foll ow ng objectives for irrigation
with an environnent focus:. i) increase agricultural production
through the application of -irrigation technol ogies appropriate to
diverse climatic and soil conditions and with m ni mrum detrinmenta
effects to the environnment, .and ii) provide irrigation facilities
for maxi numarea of |and by inplenenting economcally, technically
and environnental | y sustainabl e projects with the participation of
the farners. In terns of specific prograns, the Ei ghth Plan notes
that people's participation will be encouraged in river contro
progranms to control the loss of agriculture land. Wth subsequent
policies, five year plans, and Acts, the government attenpts at
decentralization and |ocal involvenment due to several factors a
strong factor for this reasoning is the lack of funds on the part
of the governnent as well as the lack of the capacity of the
government to undertake all devel opnent activities inits entirety.
The notion that only governnments "do" devel opment is slowy being
changed and to a great extent accepted by the government itself.
A need for irrigation managenent training progranms for the
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sustai nabl e and reliable managenent of irrigation projects are to
- be launched during the period of the plan.

One of the key objectives of the Irrigation Pol icy 1992 is to
optinmally develop irrigation services through cost effective
investment in the irrigation devel opment and extension prograns -
while ensuring that they are sustainable from the technical,
financial, institutional and environnmental perspectives. Thus
projects were to be executed in a way that mai ntai ned the necessary
environmental bal ance and effective utilization of the irrigation
sxstenl fornmul ati on and execution of river training works only if
they related to the irrigation project were to be carried out on
t he basis of the demand of the farmers and their participation; and
enphasi s was to be given to the devel opnent and pronotion of nmodern
irrigation technol ogy by identifKing | ess expensive sources of
energy which could be used in such technol ogy.

The recent Water Resources Act, 1992, in its very preanble,
states environnmental concerns: " WHEREAS, it is expedient to nmake
arrangenents for the rational utilization, conservation, nmanagemnent
and devel opment of the water Resources that are available in the
Ki ngdomof Nepal in the formof surface water, underground water -or
i n what soever form and

VWHEREAS, it is expedient to nmake tinely legal arrangenents for
determining beneficial uses of water resources, preventing
environmental and other hazardous effects thereof and also for
keepi ng water resources free frompollution. " Under section 8 on
Provisions Relating to License the follow ng environnent related
requirenent Is prescribed:

(1) An individual or a corporate body, who desires to conduct
survey or to utilize water resources, shall be required to
submt an application to the prescribed officer or authority
along with the econom c, technical and environmental study
‘report ' _

Simlarly under section .19 on Water Resources not_ to be
Polluted, the follow ng prescriptions are nade:- .

(1? Hi s Nhjesfy's Gover nment will prescribe the pollution
tolerance limt for water resources.

(2) No one shall pollute water resource by way of -using or
putting and putting any litter, industrial wastes, poison,
chemcal or toxicant to the effect that the pollution
tolerance limt of the water resource as prescribed above by
t he governnent.

(3) The prescribed authority may, as required, exam ne or
cause the examnation to determne as to whether or not the
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wat er resource has been poll uted.

A specific section on proscribing substantial adverse effect on
environment (section 20) states that while wutilizing water
resources, it shall be done so in such a manner that no substanti al
adverse effect be nade on environnent by way of soil erosion,
flood, landslide or simlar other cause.

~In Nepal we wtness two parallel systens of resource
managenent . At the formal level, there is the centralized,
bureaucratic-legalistic system of managenent constituted wth
nuner ous departnents, agencies further divided into various sectors
i npl enenting nunerous laws and policies (as described above) to
basically regulate the society wth certain perceptions of
governance. At the other nore informal |evel, local comunities
have been practicing environnental, natural resource managenent
supported a network of community structures and organizations,
traditional and indigenous practices, customary rulings and | aws,
and enforced by the society or comrunity concerned. - The vast
literature on farner nmanaged irrigation systens is a case in point
regarding the irrigation sector. This infornal traditional
practices usually go unnoticed in devel opnent activities. Only
recently, due to increased awareness, the governnent is slowy
~incorporating these institutions into the mainstream devel opnent
path or has accepted as an alternate path to econom c devel opnent
activities. _

Regardl ess of the spirit and policy or legal provisions, what
is sorely lacking for sustainable developnent are working
procedures to transl ate these policies and an effective enforceable
system Due consideration for what is actually practiced through
customary rulings and traditions should be given such that they are
not rendered ineffective due to the rising formal legal structures
and provisions. Lack of intersectoral and interdepartnental
coordination has to an extent created a vacuum whil e addressing
i ssues of interfaces, e.g., of fisheries andirrigation, irrigation
and drinking water, hydropower and biodiversity, irrigation and
bi odi versity, etc. '

The governnent lacks the financial and human resources to

adequately respond to environnmental managenent. G ven Nepal's
terrain and the problem of accessibility to various parts of the
country, the government will not be able to respond to

environnental managenent nor enforce environnental regulations
unl ess it supports the role and contri bution of comunity practices

in environmental managenent . Rat her than the governnent
dissipating its limted resources on a bureaucratic and legalistic
system that cannot fulfill its mandate it should support and

provi de resources to indi genous systens of environmental nanagenent
‘which will allowthemto succeed (NPC/1UCN, 1991).
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IV. A Case study of Environmental Ime::~~2C10N& of ap Irrigation

Project _

The East Rapti Irrigation Project ':ffggz)wgiﬁsents an examgie
of a case in which environmental conser 4 1 3 pré?919“°red by beir
the donor agency and the government in HA fnteriag? fOFMUTat19n.
However, issues raised by both nationa’ ree s this Onal agencies
about the possible adverse effects the Project on tne
environment led to reformutation +Ff .. Project with gue
consideration of the environmental effe’” -

In 1987 His Majesty’'s Government of *""..fﬂgﬂixgﬂz%ﬂh) tar?d the Asian
Development Bank (ADB) agreed to impiemsr’ enhancfgé h @ objective
of increasing agricuttural productivit./. il -compoura] incomas
and accelerating rural development. 1}~ LCrOSS *%el?ﬂeqt of the
project was to construct a diversion weii_‘f te 9 ;fn},fptT river to
provide irrigation and drainage faciiit @ <"" T & of land.

But during the detailed project ‘Mj":g?1522fi;f1 local anc
international environmental groups rate " L oo the " d
the severe negative environmental impa':'” opi4~,C PY
have on the Royal Chitwan National Pall) . These rate
to the project area along the Rapti ri“ﬁfétion thg gun
thg King Mahendra Trust for Nature Conse! f{ﬂe Agigheweg
Union for Conservation of Nature (IUCNI. "HMGN and ADI
and the World Wildlife Fund. Eventua?'fa,untaT Im 8 agreed ir
1890 to undertake a full fledged Envitid e .%act Assessment
(EIA). The EIA prepared by ADB conentt 7 EI: fggo  SUggestes
various mitigating measures. However : .'dseverai 1S;nd1ngs were
Questioned by HMGN, ADB and various NGOs *7 adverse oS remainec
to be examined with respect to the pose il "~ incre cq Jronmenta:
1Mpacts. These issues included: (1) whes L0 e arzfed 1rrigatior
activities will adversely affect water In"" creased F Thuer tablee,
(i1) the potential negative impact of ‘/The sro_ S tilizer anc
pesticide use expected to be induced M Lhe ﬁ, ey and (414
whether it would be possible to adju-~' -"}-e thl;if‘&t‘tons of  the
irrigation system in a timely manner to B re mosquate water
flow would be released to the RCNP area. * f,1 reosny independen:
Study conducted by a well known enviroﬂm““hfzi Spai:aiist,.nr_ Lee
Talbot 1in 1891 confirmed that the conp*’“&ﬁdggr;e tﬁé_d1veraion
welr would most likely cause signifijce! o1 BVironmenta
impact on the RCNP and wild 1ife in the !*/” e |

8 includes
ternations]
land Buresay

_ADB'agreec N 1991 te
Rroject excludes the
Weir and the ‘scope of

Following these developments, HMGN arifs

reformulate the project. The redesipi®!!
construction of the controversial dive!r !’

- ' This park was designated as a Wor ”i;;ﬁgg;*ﬁ? Sy UNESCG
ih 1984 in recognition of the uniqueneer ‘! prned phim s one of
the last remaining habitats of the o b iroce oy, the

Bengal tiger and various plant species.
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the project has been scaled dowmn to mnim'ze the potential
environnmental threats. The nmain conponents of the refornulated
project include rehabilitation of about 86 existing farnmer nmanaged
Irrigation systens to strengthen irrigation facilities in- about
5200 ha, construction of about 10 kiloneters of river training
wor ks, and plantation of fast growing mnultipurpose trees on the
right bank of the Rapti river for river bank stabilization..

V. POLI CY AND RESEARCH RECOMVENDATI ONS

One of the stated goals of the government is to neet the basic

needs of the people and to inprove the quality of life. A
prerequisite for this will be a rapid increase in agricultural
production, which can only be achi eved t hrough sustained irrigation
devel opnent . For this, it is essential that environnental

protection aspect is incorporated in the irrigation devel opnent
process. A nunber of neasures can be taken to achi eve conpatibility
between irrigation devel opnent and environnental protection.

Desi gn and construction inprovenents to protect environnment:
Experi ence has shown that agency managed hill irrigation systens do
not consi der design factors which hel p neet the ecol ogi cal needs of
hill farmng community. This is in part due to i nadequate know edge
and experience in hill TIrrigation of agency technicians who are
mainly oriented in plain irrigation. In addition, agency officials
do not adequately take into consideration local materials, skills
and techni ques in designing and i npl enenting irrigation schenes. In
order to m nimze negative environmental effects inhill irrigation
schenmes, appropriate conservation and constructi on neasures should
be taken by making use of local materials and skills as far  as
possi bl e. These include revegetati on on denuded sl opes, inclusion
of flow controls and sedinment exclusion structures; pr oper
di mensi oni‘'ng of canal cross-sections in relation to |ongitudina
gradi ent; providing proper landslide crossings through pipes or
covered channel s; inprovenent of cross drainage and gully crossings
“with flumes, syphons, etc.; provision of safe escape spillways to
di scharge run-off inflow fromthe system _ '

Appropriate cropping patterns: The focus of irrigation
.devel opment in the hills has been on supplenental irrigation of the
paddy crop. On many rice soils in the hills, irrigation duty is
very high, often exceeding 5 liters per second per hectare (Carson,
1992). In pervious 'irrigated soils excessive soluble nutrients
including nitrates and potassiumare |ost through deep |eaching. A
feasible way to reduce consunption of water is to irrigate crops
other than rice on coarse-textured soils.

New irrigation technologies: In the hills nmuch of the |and
suitable for rice has already been irrigated. Therefore, attention
shoul d be paid to alternative techniques of irrigation which m ght
be suitable for high-value crops |ike vegetables, and fruits. -
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Sprinkler irrigation for vegetable crops and lift irrigation for
nonrice crops have been successfully tried by the Agricultural
Devel opnent Bank in several hill |ocations. These technol ogies
shoul d be expanded in other areas. ‘

~ Optimal Use of - Goundwater schenes: Uncoordi nated and
uncontrol l ed expansion of groundwater schenes in the Tarai has
resulted in the problem of aquifer depletion in many areas. This
calls for close coordination anong agencies involved in the
devel opment of groundwater resources including the Departnent of:
Irrigation, the G oundwater Resources Devel opnent Board (GARDB),
the Agricul tural Devel opnment Bank of Nepal (ADBN). The ADBN, which
is the major agency for inplenmenting shallow tubewell program
shoul d devise and inplenent a policy of maintaining mninmmwell
spaci ngs and maxi num well densities. Likew se, the GARDB should
‘inplement a program for nonitoring groundwat er | evel s and. the
densities of shallow tubewells.

Envi ronment al | npact Assessnent: In viewof the closing of the
land frontier in Nepal, the increase in food production to feed the
grow ng population will have to cone from productivity increases.
Irrigation devel opnent wi 11 continue to remain the main avenue for
this growh. The goal of the government to i ncrease food production
through irrigation devel opnent and subsequent adoption of new
agricultural technology has to be conpatible with its attenpt to
mai ntai n environnmental balance. In order to achieve this, all new -
irrigation projects should incorporate environnental I npact
assessnent during project preparation and design stages. '

The National Planning Comm'ssion, in collaboration with the
Wrld Conservation Union (IUCN) has prepared National EA
Quidelines with the objective of ensuring that environnmental
consi derations are reflected in the adm nistrative deci si on-maki ng
process for project authorizati‘on (NPC/ I UCN 1992). These gui delines
have listed snall scale irrigation schenes in Schedul e-1, which
inplies that these schenmes are likely to have significant but
easily identifiable adverse inpacts on the environnent. Mtigation
measures can be readily prescribed for these inpacts and these
schenmes require an initial environnental exam nation report. Medium
and | arge scale irrigation schenes have been included in Schedul e-2
and these are likely to have significant adverse inpacts on the
environment so require an environnmental inpact assessnent report.

I n Nepal , where devel opnent is largely project-led, ElAcan be
an effective nmeans of conbining the ains of conservation and
devel opnent. The Eighth Plan of Nepal has recognized this and it
requires that developnent projects be adequately assessed on
envi ronnental grounds before their inplenent at ion. The challenge is
to inplenment this policy effectively. .

New Uses of Irrigation: Since the expansion of irrigation in
the hills and nountains for growi ng cereal crops particularly rice
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is becomng less and less feasible, the possibility of profitably
using irrigation water for other commodities should be explored.
For exanpl e, pastures are limted in high altitude areas and it nay
be possible to inprove these by irrigation from glacial streans.
Li kew se, the possibility of inproving low quality forests along

the hill slopes with the use of sprinkler irrigation should be
i nvestigated. These developnents wll contribute to increasing
livestock production and wll also help in environmental

protection.

Appropriate soil fertility management: There should be a
pronotion of appropriate soil fertility managenent practices that

enphasi ze optimum wutilization of locally available bionmass
resources, - inprovenent of productive capacity of soils, and a
reduced dependence on external I nput s. Thus agricultura

devel opment and pest nanagenent prograns should be fully integrated
wth considerations for environnentally conpatible farmng
practices with an objective of sustaining productivity and farm
I ncorme.

Conservation Strategy Suggestions: The NCS report (1988) had
proposed several studies, which still remain valid, concerning the
long term viability of irrigation schenmes (in the context of
increasing agricultural productivity so as to neet the needs of the
rising popul ation). Some of these are:

* groundwat er surveys with respect to potential capacity;
determ nati on of acceptabl e rates of depletion, including
the optimal density of tubewells for different areas; and
the design of a country w de-nonitoring system

¢ * the inpact of irrigation and specific crop rotation on
soil nutrients and the fornulation of inproved ifrrigation
and cropping practices to reduce depletion of such
nutrients : - '

x the inpact on soils. withinthe irrigation project areas,
of clearing forest |and, the downstream inpact of such
projects in terns of siltation and water availability;
and the recommendation of neasures that would mnimze
detrimental environnental effects

* the erosion and siltationﬂ'p(OCesses occurring in
irrigation canals and recomendations for new desi gns and
operating procedures to reduce such occurrences. '

VI . CONCLUSI ONS
In terms of institutions or institutional arrangenents that
can adequately respond to the challenges of environnmenta

managenent and enforcenent, the governnental and |ocal systens of
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envi ronnental = managenent should be brought together in a
cooperative and supportive framework. The report by NPC/ I UCN
(1991: 1) notes the follow ng scenario if there were to be a divided
-ef;ort, l.e., the two systens acting separately or against each
ot her:

"To understand the basis of the divided effort, it 1is
necessary to consider a nunber of circunstances. First, the
spread of market economc relations and the introduction of
new governmental policy processes in the pursuit of economc

and political noderni zation can often result in the
fragnmentation of traditional conmuni ties with t he
responsibilities for decision nmaking being taken away from
indi vidual s and groups. In Nepal, the tradition of community
self regul ati on has been increasingly replaced by governnent al

control through new laws and central institutions. In

environmental affairs, government has largely sought to
supersede local environnental systens with its own |legal and
adm ni strative processes. Conmunities have increasingly been
deni ed effective participation in decision naking processes."

In the last few years, the governnent has been pursuing
decentralization and alternative fornms of governance (nuch
propelled by the advent of nultiparty system and the cunul ative
- fiscal and credibility <crises of the  governnent). The
operationalization of this concept of governance is being worked
t hrough various experinentation as policy reformul ations.

To an extent, the above nentioned trend of governnent
supplanting local initiatives has been influenced by conventiona
and stereotyped notions of the contributing role of local |and
users to the "H nmal ayan ecol ogical crisis". The report notes that
this perception has in fact msguided the direction of legal and
institutional reforns in Nepal because such conventional analyses
" have pointed to the farner, herder, fuel collector as other [ocal
people -as the primary sources of increased deforestation, soil
erosi on, and general environmental decline. Such analyses claim
that -l ocal people are ignorant of the destructive nature of their
actions, conservative so do not adapt to changing circunstances,
and focus on short termgoals of maximzing their imrediate returns
regardl ess of the long termenvironnental cost due to their acute
poverty.

Recent studi es have shown otherw se. These studies point to
the role of the natural causes in environmental disturbances (Ives
and Messerli, 1989); the role of the wider political econony and
class rel ations (Seddon, 1983); and the need to accept subsistence
farmers or local l|and users as part of the solution given their
traditions in local resource managenent (Thonpson, et. al 1986).

_ Al though traditional social systens can be highly successfu
in regulating and managi ng communi ty use of |ocal natural resources
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such as forests, land and water, they are seldomable to take into
account or regul ate the broader regional ecol ogical interactions of
which they are an integral part. It is in this sphere that the
integration and cooperation of the two systens, informal/local and
thedlggal-adninistrative, and customary and formal -1 egal processes
needed.

In sum environnental sustainability inirrigation devel opnent
can be achieved if appropriate technology is used, proper planning
of the consunptive use of surface and groundwater, a shift away
fromrice-bias both in cropping pattern and neal pattern, contro
of natural resource managenent in the hands of .t he stakehol ders and
genui ne users, and a sound environnental policy that takes into

account - the fundanental problens " of ecol ogical probl emns,
coordi nation between different sectors, and sustainabl e devel opnent
that inproves the quality of human Ilife wthin the carrying

capacity of supporting ecosystens.

For irrigation developnment as in any other natural resource
managenent in Nepal, existing participatory approaches to community
managenent should be integrated into a new framework for
envi ronnment al pl anni ng, managenent, and assessnent. Support shoul d
be provi ded to indi genous managenent systens. This framework woul d
integrate both the decentralized, conmmunity based approaches to
envi ronnment al managenent as well as the fornmal, "governnental |egal
and adm ni strative processes. Both al one woul d be inadequate-to
address the country's current environnental problens. The fornmal
legal processes would have to take the social reality into
consi derations and a |egal anthropol ogy perspective mght help.
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