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Executive Summary

The perennial Himalayan Rivers that transverse the entire length of Nepal can emerge
as an alternative route of transport connectivity in the landlocked country. These rivers
that merge with the Ganges and ultimatly reach the Bay of Bengal through India and
Bangladesh could provide supplementary passage for access to the high sea. Nepal
does not have any navigable river network. And, any semblance of navigation is
limited to wooden boats used for river crossing.

Development of river navigation has found a mention in different policies and plans
related to water resources and transport management. However, as water issues have
always been dominated by energy development and transport concerns are dictated by
roadways, river navigation is still waiting for a concrete and resultoriented substantive
policy-level action to determine the future course of direction. Nepal has not been able
to prepare a plan to develop alternatives to roadways even as potential waterways
remain unexplored.

Despite the potential of developing Nepali rivers as waterways for transboundary
connectivity, the present state of water transport begs the question whether this idea
could be translated into reality. A lack of policy coherence, a de&h of studies on the
feasibility of water transport and a general lack of interest are keeping the potential
untapped.

Against this backdrop, South Asia Watch on Trade, Economics and Environment
(SAWTEE) undertook a diagnostic study to assess the situatn of water transport

system in Nepal under Expanding Tradable Benefits of Trandoundary Water:

Promoting Navigational Usage of Inland Waterways in Ganga and Brahmaputra
Basins (IW) Project with support from CUTS International.

The prospects and challeges of developing a viable water transport system in Nepa#l
domestic as well as crosdorderA while analysing the probable impacts on livelihoods
along riverfronts is discussed in the report. This report is based on the findings of a
country diagnostic study, which focused on the Kosi River Basin and the
Gandaki/Narayani River Basin.

Developing navigational waterways for the purpose of domestic inland transport could
also be worthwhile due to its implications on the local livelihoods. At present, rivers
like Kosi and Narayani and their tributaries hardly have any water transport service,




even in nornrmechanized forms. But, the experience of jet boats services that were in
operation till the spring of 2012 and existing steamer service on the Kali Gandaki
River on a reservoir created by the construction of dam for Kali Gandaki A
Hydroelectric Project in Syangja show that possibility is immense.

The narrative on transportation is dominated by surface transportation, which does

not allow exploration of the possibilities offered by alternate modes. Moreover, given

rfc ep_bgclr _|I b fgef tcjmagrw md Lcn_j %q
challenges related to buoyancy and depth for easy navigability. Lack of authoritative
hydro-morphological feasibility studies to assess the navigability of rivers, navigability

of these rivers could not be ascertained.

Rfc amltcpeclac md Lcn_j%q pgtcpg rm rfc E_I
gain an alternative access to the sea, in theory. The current undewgied state of rivers

in Nepal does provide a space for instituting an inland waterways system with an

objective of transboundary connectivity.

As water transport is considered as the cheapest and cleanest form of transport, having
a crossborder navigation network connecting Nepal with India and Bangladesh could
translate into lower trade costs for Nepal. However, in this case too, absence of
feasibility studies poses as a hindrance.

Moreover, sorting out issues related to trade infrastructure such asntegrated customs
point, and procedural intricacies related to transhipment, liabilities-handling regime in
a multi-modal and inter-modal system, and documentary requirements, among others
is also required. Further, an absence of legal and policy frameworkon water transport
has discouraged dialogue on transboundary navigation with neighbouring countries.

Despite these challenges, there is a need for Nepal to develop an integrated water
transport system so that maximum benefits could be realized while casing minimal
societal and environmental damages. This would entail, among others, setting up
institutional mechanisms, commissioning studies to investigate the viability of rivers
for navigation, preparing policies and plans, and strengthening water transprt
facilities in existence.




1. Introduction

Background

For a landlocked country, developing inland water transport (IWT) is prescribed as the
best possible way to gain access tthe sea. Switzerland in Europe, Paraguay in South
America and Lao PDR in Asia have all relied upon inland waterways to expand their
overseas trade(UNCTAD 2013) . Nepal, which has more than 6,000 rivers with a
cumulative length of 45,000 km, has a potential to use its river systems to be
connected to international waters. Unfortunately, navigation in Nepal is limited to
country boats used ina few stretches of riversto enable river crossings.A lack of
institutional and physical infrastructure regarding water transport has left inland
navigation an untapped sector in Nepal.

Along with opening up of a new economic avenue, hving well-equipped inland
waterways could be invaluable for swifter and easier trade for Nepal. Moreover, it
could provide impetus to seamless regional connectivityd especially in the eastern
region of South Asia which is recognised as a subregion on its own, Bangladesh
Bhutan-India-Nepal (BBIN). The BBIN countries signed Motor Vehicles Agreement
(MVA) in June 2015 which allows cross-border road transit for passenger and cargo
vehicles across territories of coutries (Himalayan News Service 2015) The MVA has
rekindled a possibility of seamless movement of cargo in a single vehicle across
countries. As a sequel to the MVA, the BBIN countries have started looking forward to
a Multi -modal Transport Agreement which will encompass crossborder transit via
inland waterways, along with road and rail (SAWTEE 2016).

Unlike mountainous Nepal and Bhutan, Bangladesh andndia have a functional inland
water transport system. Particularly in Bangladesh inland waterways are used
prominently with t he IWT sector carrying over 50 per centof all arterial freight traffic
and one quarter of all passenger traffic(BIWTA 2016). Recently, India has also
pledged to spendINR 25 trillion on developing inland waterways (PTI 2016). Nepal
could possibly reap the benefits by getting linked through waterwith these countries
As all rivers in Nepal drain into the Ganges, they are a part othe Ganges River Basin
(GRB). The possibility of a ml | ¢ ar g | waterlays to jndiap waterways would
result in the opening up of new alternative trade routes. In addition, waterways are a
route through which Nepal can access@ | e j _ b ¢ qwhilg Nepamhas ngt*used
despite signing of a transit agreement between two countries.Most importantly,
getting a swifter access tahe seawouldj mu ¢ p liradmg gosisq
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Rivers in Nepal

Among the 147,181 sg. km area of Nepal, two-thirds of the land is covered by
mountains and hills and the rest of the land is in the southern plains, called the Tarai.
Bordered by the Himalayas in the north, Nepal's entire middle section is home to the
Mahabharata and Siwaliks (known as Chure in Nepal). These ranges are sources of
perennial, semiperennial and seasonal rivers that occupy 45,000 km of landmass
(Aryal and Rajkarnikar 2011). All large and small rivers originate in the north and
drain southwards entering India ultimately to join the Ganges River. The cumulative
drainage area of these rivers is up to 191,00&q. km, of which 74 per cent lies within
Nepal's territory (Aryal and Rajkarnikar 2011) . The total water draining from Nepal
to the Ganges River is abot 270 billion cubic meters, which is 55.8 per cent of the
total amount of 464 billion cubic meters of the Ganges basin(Aryal and Rajkarnikar
2011).

Depending on their source, Nepali rives are classified into three typegDixit 1995) .
There are four snowfed rivers originating from Himalayas that are perennial in nature

« Mahakali, Karnali, Gandaki and Kosi. Then there are medium rivers that originate
in the Mahabharata Range, which are fed by precipitation and springs, such as the
Babai, Rapti, Bagmati, Kamala, Kankai and the Mechi. The other type of rivers are the
ones originating in the Siwalik Range, which are seasonal, such as, Banganga, Tilawe,
Sirsia, Manusmara, Hardinath, among others.

Table 1: River Water Discharge Flowing through Nepal

River Basin Estimated Average Annual
catchment area in| discharge discharge
Nepal (sq. km)# | (cubic m/s) (cubic
km/year)
Rivers originating at Hi malayas
Kosi 27,863 1409 45
Gandaki/Narayani 31,464 1600 50
Karnali 41,058 1397 44
Mahakali 5,188 573 18
Rivers originating at Middle 17,000 461 14.5
Mountains and Hills
Rivers originating at Siwalik zone 23,150 1682 53
Total 145,723 7122 224.5

# Total catchment area of each river basin is larger than shown in the table. Areas of basins
excluded in the table lie either in China or India.
Source: Water and Energy Commission Secretariat 2005
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Figure 1. GangaBrahmaputra-M eghna basins
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Source: Created withArc Explorer and Adobe Illustrator, based on Natural Earth data, 2017

Developing River Transport System

The geographcal terrain of Nepal, with two thirds of its land mass comprising
mountainous and hilly terrain, makes access2o many parts of the country a challenge.
Nepal has about 27,990 km of major road network that connects the country (MoF
2016). Road transport is the predominant form of transport as it accounts for the
movement of approximately 90 per cent of all passengers and freight within the
country (Pande 2012). Despite much resources being devoted to develop road
networks,Lcn _|j %q p m_b bncSouthgAsiawitlgOop ki oh toadgper 1,000
people. Moreover, road construction is also expensive, as akilometre of road
construction costs betweenNPR 1.5 million and NPR 4.2 million depending on the
nature of the road (The World Bank 2012).

At the same time, a lack of reliable and efficient road network has contributed to high

costs Despite these dravibacks, Nepal has not been able to prepare a planat develop
an alternative to roadways, and potential waterways remain unexplored. Nevertheless,
the government% dNational Transport Policy 2002 recognises the importance of
developing viable navigable watervays for mass transport (Ministry of Physical

Planning and Works 2002).
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One of the biggest advantages of water transport isits cost-efficiency. It has been
estimated that adding 1,000 km of sea transport to a transport quote of US$4,620
would bring an additional cost of US$190 whereas adding the same distance of inland
transport incurs an extra US$1,380(UNCTAD 2013) .

Not only maritime transport, inland water transport is also considered far less
expensive than road.In India, the cost of freight per tonne km is around INR 1.41 by
railways, INR 2.58 by road and INR 1.06 by inland waterways to transport the same
cargo on the same route (RITES 2013). The advantages of IWT over other modes of
transport is based on its superior record of safety, reliability, low costs, high-energy
efficiency, good carbon footprint, low infrastructure costs, among others (UNECE
2011).

The environmental advantages of IWT are substantialas the fuel required to move
freight by inland waterways is 60 per cent that of rail and only about 15 per cent that
of trucks (Heins 2016). Unlike roads, infrastructure construction cost for waterways
are comparably low to road infrastructure while maintenance costs are also limited
(NAIADES 2017).

Table 2: Water Transport in Comparison to Oth er Modes of Transport

Parameters Waterways Ralil Road
Energy Efficiency. 1 Horse Power can move 4000 500 150
what weight of cargo in (Kg)
Fuel Efficiency. 1 Litre of Fuel can move how 105 85 24
much freight (ton-km)
Equivalent single unit carrying capacity 1 Barge 15 Raill 60

Wagons | Trucks

Air Pollution Low Medium | High
Land Acquisition Low High High
Capital Required Low High High
Source: Key Issues &Challenges for Inland Water Transportation Network in India (Pravin and Jegan
2015)

At the regional level as well, developing interconnectivity through waterways hasbeen
envisagedas an instrument for deeperintegration of the South Asian Association for
Regional Cooperation (SAARC) member countries The Declaration of the 18th
SAARC Summit held in Kathmandu in 2014 also emphasizes waterways as one of the
modes of transport through which regional connectivity could be achieved (18th
SAARC Summit Declaration 2014). Similarly, SAARC Regional Multimodal

13



Transport (SRMT) report has pointed out that South Asia has highly underutilised its
potential for waterways for intra -regional connectivity (SAARC Secretariat 2006)

Despite the presence of transboundary rivers, the region does not see any passenger

movement through water and whatever freight movementis taking place through IWT

is happening between India and Bangladeshand is marginal (SAARC Secretariat
2006). However, the 2006 report does not consider the potential of developing
waterways in other countries but only recommendsthe upgrading of the existing
infrastructure in India and Bangladesh. In a similar vein, the Asian Development
Bank's South Asia Subregional Economic Cooperation Operational Plan 2016-2025
on transport has also set an objectiveof promoting inland water transport to handle

international trade. Yet, this plan also focuses only on India and Banglades{ADB

2016).

Rationale and Limitations

It is evident that Nepal has not been able to exploit the potential of developing inland
waterways. The absence ofpolicies to ensure safe andprofitable navigable conditions
has further atrophied the prospects In the absence ofa detailed study, no authority
a_ | _gqecpr ufcrfcp Lcn_j %qgq u_r c pAgainsa this
backdrop, this research aimsto assessthe state of insitutions A legal and
governmentalA which govern inland waterways for potential trans-boundary

connectivity. The objective is also to evaluate how the existing water transport services

are interconnected with livelihoods of locals and in what ways would the future cross
border inland waterways expansionimpact their lives.

Since Nepal does not have a strong IWT system in place, this project will also help
identify gaps in policies and institutional capacity once Nepal decides to adapt
waterways as an alternaive mode of transport. This study ventures to find out the

impact of water transport on livelihoods of primary stakeholders, especially women, in

selected locations.

In the absence ofa proper inland waterways transport system river transport in Nepal
is limited to country boats mostly usedfor river crossing, which are not transboundary
in nature. Nepal and India share 1,850 km open border (Kansakar 2001) and a
relatively free movementof people, but such freedom of movementdoes not extend to
crossborder movement viarivers. The lack of navigational facilities poses achallenge
for the research to tangibly assess the impact of transboundary navigation on
livelihoods. Given the limited resources this study attempts to assess impad of

14
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existing water transport services, irrespective of their size and scopeThis study may
serve as a baseline fofurther studies on the topic.

Methodology

This is a qualitative study where findings are mostly based onresposes of
stakeholders, including inhabitants of the area impacted by water transport, boat
operators and community-based groups in selected locations. In addition, similar one
to-one interactions were undertaken with experts in Kathmandu, such as water
resources experts, current and former officials adifferent government entities,and the
private sector.

Among the rivers in Nepal, the studyfocuseson the Kosi and Gandaki River Basin, for

which previous studies point out the possibility of developing transboundary
waterways on these On the Saptakosi River, the field study took place in the area
near Bhimnagar onthe Nepal-India border, where country boats are in use,and up to

Chatara, where jet boats operateduntil a few years ago. On the Narayani River (or the
Saptagandaki River), the field studytook place in and around the Triveni-Susta Village
Development Committee (VDC) areain Nawalparasi district, which is located on the

Nepal-India border. Although transboundary water transport services are not being
operatedin these locations at presentthese locatiors could be greatly impactedshould

such servicede introduced.

Structure of the Report

The report consists of an introductory chapter which coversthe background of the
study and the methodology adopted. It looks into existing legal and institutional
framework s related to inland navigation in Nepal. The report assesses the situation in
the selected locations in terms of water transport and also delves intthe feasibility of
navigation in the rivers. It analyses the impact of inland navigaion on livelihoods,
environment and trade with a special focus on genderconcerns and proposes
recommendations based on the study.

15



2. Institutional and Legal
Entities Governing Waterways

Nepal does not have a dedicated legislative arrangement related tover navigation but
numerous policies and laws have acknowledged the possible development of
navigation in rivers of Nepal. The official strategies and policies related to water
resources is developed with an objective of harnessinthe available water mostly for
drinking water supply, energy generation and irrigation. The lack of navigational use
of water could be the causeof the absence of policies enablinghe development of
water transport. Or, the lack of policy-level interventions to boost navigation could
have stunted the development of waterwaysOnly |egally non-binding policies and
plans havelaid emphasis on develping navigational capabilities.

Nepal promulgated a new Federal Constitution in September 2015 under which Right
to Water Resoures have been divided between thefederal, provincial and local
government. As the Constitution of Nepal does not provide clarity regarding rights to
river asthe federal and provincial governments have overlapping rights to riversThe
Unbundling Report approved by the Cabinethas granted rights related to national and
inter-state rivers to the federalgovernment. Similarly, the Constitution has granted the
federal government the rights related to developing treaties, legislation and regulatian
for governing national and international waterways.

Laws, Srategies andPlans related toWater Transport

1. Water Resource Strategy 2002
The strategy was formulated to alleviate constraints to sustainable water resource
development. Its objective is to identify effective, scientific, sustainable and
consensusbased mechanisms to facilitate the implementation of actiororiented
initiatives and programmes for optimum utili sation of multiple usages of water
pcgmspacgq, Rfc qrp_rcew gdgncnhprrg drggengl % n ngr crhl
issues that needs to be addressed by the strategy.

Likewise, the objective of thestrategy is to facilitate water transport, particularly

connection to a seaport. Thestrategy recognises the potential for initiating trans-
boundary cooperation in waterways in order to gain access tahe seaand aims at
attaining the use of water bodies for navigation by 2027. The Water Resource

16



Strategy had envisaged development of navigational use of rivers. According to
that plan, by 2017 necessry background work (legal, institutional etc.) would
have been undertaken by the government and private investment would have
started to pour in the navigation related sectors.For that purpose, an action plan
was supposed tohave beenprepared by 2007 ard the by 2017 private sectorwas
expected to have started investment in navigatiofrelated projects. The strategy
also states thatthe Ministry of Planning and Public Works will explore the
potential for navigation projects, including opportunities to link up with
navigable rivers in India (WECS 2002).

National Transport Policy 2002

The policy, which was formulated in 2002 by the Ministry of Planning and
Physical Works, aims at developing an orgarsed and reliable transport system
complying with in ternational standards. Although the transport policy basically
seeks to improvethe road transport system of the country, it mentions waterways
as a viable alternative mode of transport. The policy mentions enacting a
comprehensive Transport Act to govern road transport, tunnels, railways,
waterways, rope ways, cable car, airport and multimodal transport (Ministry of
Physical Planning and Works 2002)

However, in past 15 years since the policy was introduced nowork has been
done towards that end It also floats the ideaof inviting the private sector to
create a waterway infrastructure through Build-Operate-Transfer, Build-Own-
Operate-Transfer and Operate-and-Transfer models. The policy has taken into
consideration a lack of legal framework to develop an inland waterways
transport system.Developing such legal provisiondgs one of the proposedareas of
intervention. Likewise, it also recommends developinga mechanism to connect
domestic inland waterways with neighbouring water systens.

National Water Plan 2005

The plan stresses the need to give adequate attention to develop IW
transportation system for its possibility to contribute to trade expansion and
industrial development. The plan has laid emphasis on constructing storage dams
on rivers, such asKosi, Gandaki and Karnali, which could open up navigational
waterways in the hills of Nepal to aid navigation (WECS 2005). It points out that
the total length of navigational waterways in the Kosi basin could be around 400
km; similarly, in the Gandaki and Karnali basins the waterway lengths are
around 400 and 250 km, respectively. The plan also acknowledges the technical
complications regarding lack of infrastructure for navigation. However, it did not
allocate any budget or set any specific target to achie outcomes.

17



4. Water Resource Act, 1992
The Water Resource Act that governghe use of water resources ranks navigation
in the sixth place among the list of water usage priorities (WECS 1992).
However, the Act and subsequentWater Resource Rules 1993 which provided
functional clarity to the Act, do describe the process and conditioato obtain a
licence to conduct a survey for the commercial use of water resourcesBesides
that, it does not address anynavigation-related issue.

5. Ship Registration Act, 1971
This Act provides a legal ground for owning ships and boats for commercial or
non-commercial purpose. The Act envisages setting up of Nepal Ship Office for
the purpose of registration of such ships and boats that ply the international seas
or Nepali waters (Ministry of Transport Management 1971) . It also spells out the
mul cpgfgn qgrpsarspc md rfc qfgnq% f mjbgl e
Office or any entity similar to that. However, based on this Act, two jet boat
service providershave obtained a permit to operate the service on the Saptakoshi
River in Sunsari district.

6. Local SeltGovernance Act, 1999
This Act has granted rights to banks of water resources (such as banks of rivers
and lakes) to the local bodies such ashe Village Development Committee (VDC)
or the Municipality. The responsibility for maintenance and issuing permits for
the usage of these bankgghats) falls under the ambit of local bodies (Ministry of
Law and Justice 1999)

In addition to the abovementioned acts and policies, water resources also come
under the ambit of Electricity Act 1992, Irrigation Rules 2000 and Hydropower
Development Policy 2001 Similarly, as river navigation could have an impact on
river and forest ecosysters, differences could arise between devealping navigation
and maintaining natural balance. Thus, legislation such asForest Act 1999,
Environment Protection Act 1997 and Aquatic Animal Protection Act 1960 also
intersect with inland navigation. These legislations regulate water and its related
usage. If navigation is to be launched ina commercially viable manner, a separate
set of legislation shall be required to addressany conflict that could arise.

! This Act will be dissolved and be replaced by the Local Governance Act envisaged according to the
new federal structure of Nepal.

18



Treaties related to Water Resources

Nepal has signed three treaties related to water resourcesith India, covering three
different rivers A Kosi, Gandaki and Mahakali River (see Box 1 for details). Among
these three treatiesonly the Gandak Treaty addresseshe possibility of navigation in
the river. The Gandak Treaty mentions providing focking arrangements for facility of
riverine traffic across the barrage free from payment of any tolls whatever ¥he Kosi
Treaty has only a passing mention related to possible navigatiorservices The trade
and transit treaties signed by Nepal with India and Bandadesh do not identify any
inland waterways route asa recognised transit and trade route for freight bound for or
originating in Nepal .

Institutions

Although the Ministry of Water Resources ceased to existn 2008, at present, there are
quite a number of ministries that are related to water resource governance.The
Ministry of Irrigation, the Ministry of Energy and the Ministry of Drinking Water and
Sanitation are directly linked with water resources overseeing different aspects of
usage of water. At the same time the Ministry of Local Development and the Ministry
of Population and Environment are also responsiblefor rivers. However, none of these
ministries cover river navigation.

1. Ministry of Physical Infrastructure and Transport (MoPIT)

The authority to grant permits for operating transportation service lies with
MoPIT. Thus, it is this Ministry's prerogative to grant, or not grant, license for
the operation of navigation services. TheM nistry has a Transport Management
Division which also looks after inland navigation. However, the division has not
been active inthe past couple of years.The last notable achievement of this entity
was to commission a feasibility study on water transport on certain rivers.
Earlier, it had granted licerce to two jet boat operators in Sunsari based orthe
Ship Registration Act. The division was in the process of drafting a set of
guidelines for similar jet boat services. However, the work has been shelved until
more transport operators apply for a permit.

2. Water and Energy Commission Secretariat
Water and Energy Commission Secretariat (WECS), evolved from the Water and
Energy Commission, was established with the objective of integrated
development of water and energy resources in Nepal. WECS works with different
ministries and other related agencies in the formulation of policies and planning
of projects in the water and energy resources stor. WECS is also responsible dr
providing recommendations and guidance with regard to the multipurpose (mega
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and medium scde only) projects’ development as well as to irrigation,
hydropower, drinking water, industrial use of water, flood management,
including water navigation. It is also the entity that renders opinion, advice and
recommendation on bilateral and multilateral issues relating to water resources
and energy. However, at present, WECSs mostly focused on issues related to
energy development. The Water Resource Strategy and Water Resources Act were
formulated by WECS.

Bilateral M echanismwith India on Water Issues

The governments of India and Nepal have set up a Joint Ministerial Level Commission

on Water Resources (JMCWR) of which the Indian side is headed by Minister of
Water Resources andthe Nepali side is led by Minister of Energy. The last meeting

was heldin July 2014, in which participants focussed on construction of storage dams

on rivers in Nepal, but the meeting did not yield any substantial outcome.A Joint
Committee on Water Resources (JCWR)g q fc _bcb Water Resobrap %q
Secretary | b L cEmergy Segreary.

Another joint committee is India-Nepal Joint Standing Technical Committee (JSTC). It
includes head of Department of Irrigation of Nepal and chairman of Ganga Flood
Control Commission and Central Water Commission of India. In addition, there is a
Joint Committee on Kosi and Gandak Project (JCKGP) which is under the aegis of
irrigation departments of two countries (Mol 2017). As the participating agencies
reflect, committees mostly regard power generation and distribution and water sharing
for irrigation and flood control as priorities. Thus, navigation has never been given
any considerationin bilateral talks.

Box 1: Major River Treaties between Nepal and India

KOSI RIVER TREATY: The Kosi Project agreement was sigreein 1954 between the
governments of Nepal and India. t comprised a barrage, headworks and othel
appurtenant work about 3 miles upstream from Hanuman Nagar town on the Kosi
River with afflux and flood banks, and canals and protective works on land lying
within the territories of Nepal for the purpose of flood control, irrigation, generation

of hydroelectric power and prevention of erosion of Nepali areas on the right side of
the river upstream of the barrage. The general layout of the barrage, the areas thin

the afflux bund, embankments and the line of communication, etc., were annexed tg
the project.

In the design, there were two canal offtakes, one on the eastern side and the other ¢
the western side. The eastern canal was to be totally within the Idian Territory. This
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Box 1: Major River Treaties between Nepal and India

canal is designed to irrigate 612,500 ha of agriculture land in India. Making use of the
canal drop, a power house with the capacity of 20,000 KW has been constructed at g
distance of 11 km from the Barrage in the Indian Territory. On the western side of the
Barrage, the canal passes through 35 km in the Nepalese Territory and enters th
Indian Territory. This canal provides irrigation water to 11,300 ha of agriculture land
in the Nepalese Territory and 356,610 ha of agriculture land in the Indian Territory.
Afflux bunds of about 12 km long and 40 km of embankment have been constructed
within the Nepalese territory.

After the agreement was signed there was a huge opposition as the benefits of t
project accrued more to India. The provisions of the agreement established the sway ¢
the Indian government in the whole of the Kosi and its tributaries and placed the river
virtually under its control. The agreement was subsequently amended in 1966its
ambit was limited to the Kosi Project and other projects were left entirely to new
agreementsin the future. However, people displaced by the project areyet to be
compensated.

GANDAK TREATY: The Gandak Project Agreement was signedh 1959. Under the
project, a barrage has been constructed athe Gandak River near Bhaisalotan to
regulate the flow of water for irrigation and power purposes. Two canal takeoffs from
either side of the barrage have been constructed. The Maitkastern Canal lies in the
Indian Territory but one of its branches called the Don Branch Canal reaches the
Nepal-India border and bifurcates into two canals. The Nepal Eastern Canal is one o
them and passes through Parsa, Bara, and Rautahat districts of Nepal. The ma
eastern canal provides irrigation water to 920,520 ha in India and 37,200 ha in Nepal.
The western canal provides irrigation water to 4,700 ha of land in Nepal and 930,000
ha of land in India. Another canal, called Nepal Western Canal, takes off from the
western side of the barrage. The command area of this irrigéon canal is 16,000 ha.
On the main western canal at Surajpura, in the Nepalese Territory, lies a power house
which utili ses the head drop in the canal to generate 15,000 kw of power. This powe
house has been handed over to Nepal as stipulated in the egement.

Two important amendments were made in the original Agreement aftera strong
opposition to the unequal benefit sharing between the two countries. This amendmen
did away with the schedule of the supply of water in the canal, which limited the rights
of Nepal to the waters of the Gandak River. The amended Clause 9 ensured that th
Government of Nepal will continue to have the right to withdraw for irrigation or any
other purpose from the river or its tributaries in Nepal, such supplies of water asmay
be required by them from time to time in the Gandak Valley. The secondimportant
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Box 1: Major River Treaties between Nepal and India

amendment provided for the handing over of the canals systems, including the servig
roads, situated in Nepal Territory, except the Main Western Canal, to the Nepal
Government for operation and maintenance. These amendments made son
improvements. However, the basic tenets of the Agreement could not be changed. Th
project still remained wholly owned and controlled by India. Whatever little benefits

that were given to Nepal seem to have been given on the consideration of the land thg
was made available by Nepal.

MAHAKALI RIVER TREATY: Nepal and India concluded a treaty concerning the|
Integrated Development of the Mahakali River, including the Sharada Barrage
Tanakpur Barrage and Pancheshwor Project, on February 12, 1996. The treaty i
popularly known as the Mahakali Treaty. The treaty consists of 12 Articles. A letter
was also exchanged between the two governments on the same day. The letter
exchanged refers to the traty, the decisions taken in the joint commission dated
December04-05, 1991 and the joint communiqué issued during the visit of the Indian
Prime Minister dated October 21, 1992 and purports to have reached an agreemen
between the two governments on some fthe points concerning the application of the
provisions of the treaty and the desires expressed in the above mentioned documents

In the history of post-1990 Nepal, the Mahakali Treaty has been the most debate(
issue, which aroused sharp debates in theivil society, divisions among the political
parties, and demonstrations on the streets and even professionals of repute wereg
sharply divided in their opinion on assessing the Treaty. The debate has not subside
as yet. The Treaty purports to prepare a Detail Project Report (DPR) for a mega
multipurpose project called Pancheshwor within 6 months of the conclusion of the
Treaty. Both the countries are far apart on various issues relating tahe DPR. Not only
has the DPR not been completed, even the MahakalCommission, which is supposed
to make recommendations to both the parties for the conservation and utilsation of
the Mahakali river as envisaged and provided for in the traty, has not been
constituted.

Excerpted from Upadhyay, Surya Nath. In International Watercourses Law and a Perspective on
Nepal-India Cooperation. Kathmandu: Ekta Books, 2012
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Preconditions for Inland Waterways

Rivers vary in characteristics depending on the free discharge of water and sediment.
River behaviour depends on the geological character of the valley, the river
hydrodynamics, and the associated sedimentation and erosion processes. Thust all
rivers are navigable. Navigating rivers in Nepal could be bit tricky as two thirds of the
cou rpw%g j I b gq amtcpcb ~w fgjjqg _I'b kmslr_
navigation is maintaining least available depth (LAD) of a minimum of five feet
(International Navigation Association 2003). Moreover, developing inland waterways

would require river engineeringthat will involve periodic dredging to remove silt and
sediments fromriverbed ?r npcqclr* Lcn_ | %theircautsegndy _ p C
carry large silt load, making navigation difficult.

Kosi River Basin

The Kosi River originates in the Tibet region, passes througtihe entire vertical length
of Nepal to enter India and ultimately merges into the Ganges River. The Himalayan
River is formed by the confluence of seven tributariesA Indrawati, Sun Kosi, Tama
Kosi, Dudh Kosi, Likhu, Arun and Tamor. The river is also known as Saptakoshi once
it hits the plains in Nepal at Chatara in eastern Nepal. Of the 720 km length of the
Kosi, 513 km lies in Nepal (Aryal and Rajkarnikar 2011). Of the estimated drainage
area of 60,400 sq. km, 31, 940 sqg. km falls in Nepal. The River enters India at
Bhimnagar«about 50 km from Chatara«and finally reachesthe Ganges River near
Kursela.

The River is notorious for carrying large sediment loads which makes it shift its course
frequently. The maximum observed annual silt load at Barahkshetra (where three
major tributaries convergeand become one river) is found to be about 229,860 adt.
(Upadhyay 2012). The fastflowing river carries large amounts of silt load as it cuts
across landslideprone Himalaya and Siwalik ranges. As the river fans outupon
reaching plains, the high aggradations of river bed and sediment load offer resistance
to the water, forcing the river to find alternate paths, resulting in lateral shifts of the
river course. The high water dscharge during monsoon and shifting course has been
causing largescale damage of lives and properties in soutleastern Nepal and India's
state of Bihar. The river is known as 'the sorrow of Bihar' for the recurrent devastation
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caused by the floods (Upathyay 2012). Thus, hydrology experts recommend
channelising the river to confine its lateral movement in order to prevent disasters.

Most recently, in 2008, the Kosi River broke out of its embankment near Paschim
Kusaha Village in Sunsari district of Nepd. The ensuing flood affected 70,000 families
and displaced 7,000 families in Nepal, while affecting another 3.5 million people in
India (UN 2012). More than half a century earlier, in 1954, flood in the Kosi River
had displaced about 10 million people afecting 1,200 sq. km. of land. This gave
impetus to the Kosi Project under which the governments of Nepal and India signed
an agreement in 1954 to jacket and canalise the river. Even before thagreementwas
signed, an idea of constructing a high dam in tke hills of Nepal to regulate the flow of
river was floated by the governments in India. In order to derive maximum gain from
the project, the proposal wasto use the water for irrigation, hydropower generation
and navigation. The idea is to construct a naigational canal alongside the river which
would connect Nepali waters to the seaport in Haldia (Upadhyay 2012).

The two governments also conducteda feasibility study on Saptakoshi High Dam
project in 1981 and 2001, but a strong opposition to the project in the selected region
which would be inundated has not allowed the project to even start drilling for the
geological study required to start Detailed Project Report preparation (Oza 2014).

At present, navigation on the Nepali side of theKosi River is limited to boats used for
river crossing at certain places. The boatmen use traditional wooden boats, which is
rowed by oars to be kept on course, to ferry passengers from one side of the river to
another. There used to be a couple of jet boat services ograted from Chatara
upstream on the Kosi River's tributary Arun. But it has also stopped after an accident
drowned a vessel and ther boats fell into disrepair.

Gandak River Basin

The region between Dhaulagiri and Gosainsthan is drained by the Gandaki rier
system. The river basin has a total area of 34,963sq. km of which 90 per cent lies in
Nepal (Aryal and Rajkarnikar 2011). The river basin is formed of seven major rivers
A Trisuli, Kali Gandaki, Seti, Marsyangdi, Budhi Gandaki, Daraundi and Madi (Dixit
1995). The river is known as Narayani from Devghat where Kali Gandaki and Trishuli
meetand begins its journey on theTarai plains. The Narayani River flows for some 55
km before entering India through Triveni in Nawalparasi district.

The Gandak catchmants area's geology is weak due tdhe relatively young age of the
hills and mountains through which the river flows. In addition, infrastructure works
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A mostly road construction that uses explosives to blast the hills to open tracksA
have caused frequentsoil erosion and landslides in the upstream region. Thus, the
rivers transport the sediments that lay inits course along the high slopes. When the
river reaches Tarai the carried materials are deposited in the river and riverbanks
leading to arise in theriver bed. However, in the plains the river gradient is gentle. For

a one km channel distance, the channel depth is one metre on an average, making the
flow of the river gentle which increases its susceptibility to sedimentation (Upadhyay,
The Gandak Project Agreement 2012). The accelerated flow of the rivers in the hilly
and mountainous terrain has made the tributaries of the Narayani River suitable for
hydropower generation projects.

Gandak Barrage <
PC: SAWTEE ~

The history of the use of the Gandak waters in India dates back to he
British Raj, when Tribeni canal in the province of Bihar was constructed. The needor
water for irrigation to the Uttar Pradesh statein India also led the Government of
India to mull over the possibilities of having to divert some water to the westernside
of the Gandak River by constructing a diversion structure upstream. On the one hand,
there was an acute need for irrigation, while on the other the river was a major source
of trouble. Its flood every year devastated vast areas in India and some in &pal too. It
was in 1947 that the possibilities for using the river water by constructing a barrage
upstream and thereby diverting water to theeastern side of Bihar and western side in
Uttar Pradesh in India were explored. A report was prepared in 1951 (Uprety 1993).
Based on these developments, Gandak Treaty was signed between the governments of
Nepal and India in 1959. As a result, Gandak Barrage at Triveni was constructed.
However, the matter of developing a navigation network on the river hardly got
explored.
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Box 2: Waterways Development in India

India has seenrenewed interest in reinvigorating its waterways asa viable mode of
transport. To develop this potential, India passed a National Waterways Act in April
2016 and recognsed 106 rivers as the national waterways with an ambitious goal of
shifting India's cargo movement to waterways (Express News Service 2016). Nepa
could take this as an opportunity to get connected to the Indian waterways through its
own rivers for an alternative mode of international transport movement. Among the
eight waters identified by the Inland Waterways Authority of India (IWAI) for
development in Phase lare Gandak (NW-37), Kosi (NW -58) and Ghaghra (NW-40),
which are the Himalayan rivers known in N epal as @ptagandaki or Narayani, Kosi
and Karnali, respectively (Arora 2017).

In addition, India has already started construction of a multi-modal terminal at
Haldia, which is one of the three gateways ports forthe inbound and outbound cargo
of Nepal (Dutta 2016). The Haldia port is being developed to connect major cities en
route including Kolkata, Bhagalpur, Patna, Varanasi and Allahabad on the NW 1.
Although connecting Nepal's rivers with Indian waterways would require negotiations
on trade and trangt between the two governments, Nepal can potentially accrue
benefits in terms of cargo transport.

Navigation in Nepal

The nearest seaport from Nepal isabout 700 km away from its border with India , and

is currently accessed by roadand railways. Connea g | e Licglamd wafémyvays to

the national waterways in India can offer an alternative, quicker access to the sea

although the transit-providing country would still be India . During the nineteenth

century, under British rule, rivers were used to transprt goods in India, from Kolkata

to Agra and from Kolkata to Assam. The tributaries of the Ganges where powered
ap_drq ucpc bgddgasjr rm mncp_rc ucpc gcptecl
border (Mishra and Hussain 2012).

The first survey regading the feasibility of developing inland water transport in Nepal
was conducted in 1966 by a team of foreign and domestic experts while India was
constructing Farraka Barrage (Karki 1995). The study found that depths of Nepali
rivers were too shallow and draft too low to be navigable all year round.

However, the said study recommended the Narayani River as the most suitable one to
be developed as a waterway. That is the reason fantroducing a provision in the
Gandak Treaty for having a navigational lock at the Gandak Barrage to ease the
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movement of ships. At that time, when the Gandak Agreement was being negotiated,
India was constructing Farraka Barrage to use Ganges for inland navigation Thus,
there was interest in assessing other possible navigatial connections. The physical
structure does have a siphon to allow movement ovesseldypassing the barrage But,
as India lost its enthusiasmfor developing inland waterways, the activities in Nepal
also did not take off (Karki 1995).

Consequently, works to establish river ports along Ganges River in India were also
discontinued which led to cooling down of interest in Nepal. Tribeni in Nawalparasi
district in Nepal was a thriving river port where commodities from India were
transported via Narayani River. Moreover, following the construction of the barrage,
the river in the Nepali side fanned out making navigation difficult. (Upadhyay, The
Gandak Project Agreement 2012).

At the same time, construction of the EastWest Highway in Nepal diverted the river
traffic to the road. As a part of the barrage, there is a river siphon constructed to allow
vessels on the river to move between India and Nepal but it is now not functional.

Gl rfc [ 74. q _ |Panchayatbrulegs*were keen onp déeeloping Nealese
rivers as a feasible option of transport (Khanal 2014). That is when the government
enacted Ships Registration Act 1971 which provides legal groundwork for owning

ships by Nepal and/or by Nepali citizens (Khanal 2014). However, the Act was passive
for four decades until Nepal River Transport Company and Sumnima Jal Yatayat
Company were issued licenes to own jet boats that operated in the Arun River arm of

the Saptakoshi River (CriOnline 2009).

The Kosi River has also seen quite a few attempts at @leloping a viable water
transport system. In 1980, an inland waterways development project was established
in the Ministry of Works and Transport (Karki 1995). The department conducted
reconnaissance studies in three major rivers of Nepal. However, it f&&d to make any
major breakthrough in developing inland navigation. Moreover, test operations of jet
boats were conducted in theKosi River from Chatara towards Tumlingtar, and also in
rivers such as Bheri and Trishuli and in some selected locations in th#ownstream area
of the Kali Gandaki River. However, the test run showed difficulties in navigation in
the rivers as the high silt content frequently broke down the jet engines (Karki 1995).
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The possibility of developing waterways has beenmentioned oftentimes in policy
documents, government plans (WECS 2002), and regional discourse (SAARC
Secretariat 2006). However, no serious effort seemsto have been dedicated twvards

making this a realistic option. The Ministry of Physical Infrastructure and Transport
&KMNGR' %q Rp_l gnmpr Bgt ggqg ml j mmi qwaterdr cp
transportation. But, during a verbal communication, it was found that after 2012 no

work has been done on this issue due to budget constraints ana lack of experts.
Moreover, there is no substantial work done to explore the possibility of crossborder

river connectivity.

At present, the rivers in Gandak tributaries do not boast of any inland waterways.
There is no mechansed navigation service available in rivers, except for asteamer
service on the reservoir created by the construction ofa dam for Kali Gandaki A
Hydroelectric Project in Syangja (Gautam 2016). The steamer service running between
Mirme and Set Beni in Syangja has not only made movement easy but has helped bring
the prices of commodities down due to inexpensive transportation. In addition, the
steamer is also a popular tourist attraction in the area popular as a pilgrimage site.
Besides that the only navigation in those rivers is either white water rafting for
recreational purpose or country boats that ferry passengers for river crossing. Similar is
the case ofKosi River Basin.
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