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1. INTRODUCTION
1.1 Background
Kaligandaki-Tinau diversion project was envisaged as early as in the Gandak Basin
Master Plan, 1979 (Thapa, 2019). The diversion project intends to provide irrigation
water to low lands of Kapilvastu and Rupendehi districts. The feasibility study and
research of the project was also highlighted in the 12th plan (FY 2010/11-2012/13). The
diversion project was planned to be extended in accordance with the feasibility study,
plan formulation and investment plan. With the promulgation of the new Constitution in
Nepal in 2015, the federal governance system was established and was divided into
three tiers- Federal, Provincial and Local levels. With the execution of new constitution,
the debates between Gandaki Province and Lumbini Province regarding the diversion
project seems to be a beginning of inter-province disputes over water resources. This
study attempts to identify the underlying policy gaps and help strengthen inter-provincial
cooperation for water resources development, management and sustainable use.

1.2 Recalling Inter-basin Water Diversion Projects in Nepal
The seasonal variation in surface water availability is quite noticeable. This is mainly
influenced by monsoon which extends for four months (June-September) and brings
about 80% of the total annual precipitation in the country. Additionally, the temporal
variation of water availability adds on to the seasonal variability and creates further
challenges in water management. The areas where water can be utilized do not match
with the areas where water is easily available (WECS, 2002).
The conventional practice of water management is to transfer water from surplus basins
to deficit basins. Interbasin projects are intended for achieving the multiple use of water
by transferring water from the water surplus areas to water deficit areas. In Nepal, the
interbasin water transfers are being discussed since a quite long time. The river basin
master plans (Kosi, Gandak and Karnali-Mahakali) of Nepal prepared in 1980s have
identified the potential for such transfers. However, some hydro-project and water
supply project are inter-basin in nature. The Kulekhani Storage Hydropower project is
the only storage-type hydropower project of Nepal which is in operation at present. This
project transfers water from Kulekhani river of Bagmati basin to East Rapti river of
Gandaki Basin. This is probably, the first interbasin water transfer project of Nepal, even
though the multiple use of water was not achieved. Likewise, the Melamchi water supply
project is an interbasin water transfer project which transfers water from Melamchi River
(Koshi basin) to Kathmandu (Bagmati basin). These two projects were not envisaged as
multipurpose projects. However, in recent times there are some interbasin projects
envisioned as multipurpose projects. Much of these inter-basin projects are
characterized by conflicts and inter-provincial issues.
1

Bheri-Babai Diversion Multipurpose Project: This project is being constructed to divert
40m3/s of water from Bheri River (Karnali Basin) to Babai River (Babai Basin) through
12.2km of tunnel. This project upon completion, will provide year round irrigation to
51,000ha of land in two districts (Banke and Bardiya) and produce 46.8MW of
electricity. In the federal governance structure of Nepal, this project diverts water from
Karnali Province to Lumbini Province.
Sunkoshi-Marin Multipurpose Diversion Project: A 12m high dam will be constructed to
divert 67m3/s of water from Sunkoshi River (Koshi Basin) through a tunnel of 13.1km
into the Marin River (Bagmati Basin). This project intends to irrigate 122,000ha of land
in five districts (Bara, Rautahat, Dhanusha, Mahottari and Sarlahi) of Province 2 and
generate 28.62MW of energy. The project is also characterized by inter-provincial water
transfer where water is transferred from Bagmati Province to Province No. 2.
The Irrigation Master Plan, 2019 have identified a total of 11 multipurpose and largescale surface water projects so as to expand irrigated area, increase water supply and
in some case produce electricity. Out of these 11 projects, Kaligandaki Tinau
Multipurpose diversion Project is one of the prioritized projects (DoWRI, 2019). The
list of such multipurpose projects is presented in Annex 1.

1.3 Project Features
Gandaki River basin has been identified as water surplus basin with potential to irrigate
the adjacent Terai area (WECS, 2002). Kaligandaki-Tinau Multipurpose Diversion
Project (KTMDP) in an inter-basin and inter-provincial project which intends to divert
water from Kaligandaki River (Gandaki Basin) to Tinau River Basin. The following
subsection presents the technical details of the KTMDP based on the detailed feasibility
report of the project (DoWRI, 2021).

1.3.1 Headworks and Water Conveyance System
The headworks for the project is proposed at Pipaldanda, Ward No. 3 of Rambha Rural
Municipality (RM), Palpa district. This location of headworks is about 2.2km downstream
from the Ramdi Bridge over Kaligandaki River at the Siddhardha Highway. The water
will be diverted to Tinau basin through a tunnel of about 27km from Kaligandaki River
leading to powerhouse. The project intends to divert 82m3/s (design discharge) of water
from the Kaligandaki River.
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Figure 1: Headworks of Kaligandaki Tinau Diversion Multipurpose Project

Source: https://dwri.gov.np/files/report/20210709080705.pdf

1.3.2 Hydropower Component
The inter-basin project envisages two power houses. The first one is proposed at
DovanGau, Dovan Khola, Ward No. 3 of Tinau RM. The second power house will
operate as a cascade of first powerhouse and is located at Belbas of Butwal Submetropolitan city (SMC) ward No.13, Rupendehi district.
Table 1: Hydropower Component of KTMDP
SN Features
Powerhouse-I
Powerhouse-II
1. Location
DovanGau, Tianu RM-3,
Belbas, Butwal SMC-13,
Palpa
Rupendehi
2. Dimensions (lxbxh)
55mx19.5mx40.2m
57mx19.5mx38.5m
3. Type
Surface
Surface
4. Gross head
105m
110.20m
5. No. of turbines
3
3
3
6. Discharge/unit of
27.32m /s
27.32m3/s
turbine
7. Installed capacity
59.26MW
72.93MW
8. Energy (GWh)
Dry Season
242.37
295.044
Wet Season
243.32
304.406
Total/Annual
485.686
599.49
9.
Source: DoWRI, 2021
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1.3.3 Irrigation Component
The Kaligandaki Tianu project aims to provide irrigation to 98,601ha of land in the dry
season in the districts of Rupendehi and Kapilvastu of Lumini Province. The irrigation
command area is divided into two parts, eastern and western. The Eastern command
area lies east to Tinau River and offset area up to 3km west of Tinau River. A maximum
of 24,191ha of land in the Rupendehi district will be irrigated in this command area. The
eastern command area will be facilitated through Tinau River by maintain water release
from the first powerhouse at Dovan.
SN
1.

2.
3.

Table 2: Irrigation Component of KTMDP
Features
Eastern Command Area
Western Command
Area
Location
Eastern side of Tinau River and Lies 3km west of Tinau
3km offset area west of Tinau
River
River
District
Rupendehi
Rupendehi and
Kapilvastu
Net irrigable command area (ha)
Dry season
24,191
74,410
Wet season

4. Supply of
irrigation water

Remarks

Total:
98,601
Total:
75,368

13,534

61,834

Water released from
powerhouse I into Tinau River

Water released from
tailrace of powerhouse
II
Source: DoWRI, 2021
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2. METHODS AND METHODOLOGY
2.1 Desk Review
Available literature on inter-basin water transfer projects in Nepal were reviewed. The
detailed feasibility report of the Kaligandaki-Tinau Multipurpose diversion project was
reviewed from the water management perspectives. Since, the environmental impact
assessment (EIA) of the project has not been carried out, no detail information on the
socio-environmental impacts could be reviewed.

2.2 Policy and Legislation Review
Different national policies, plans, strategies, legislations and guidelines were reviewed.
Gandak Agreement of 1959 between Nepal and India was also reviewed in relation to
the proposed inter-basin water transfer project. The periodic-plans prepared by the
Provincial governments (both Gandaki Province and Lumbini Province) were also
reviewed.

2.3 Field Visit
A reconnaissance field visit to project site was carried out in April, 2021. The field visit
included the consultation with the key personnel in addition to visit to proposed projects
sites. The provincial planning commissions of both province (Gandaki and Lumbini)
were consulted and discussed physically in order to seek the views of the provinces
regarding the diversion scheme. The following table shows the list of persons visited
during the field visit.
Table: List of People Contacted
S.N. Name
1
2.
3.
4.
5.

6.

Dr. Ishwor Gautam
Dr. Giridhari
Sharma Paudel
Mr. Dhruba Raj
Poudel
Mr. Bishnu Prasad
Bhandari
Mr. Sundar Prasad
Shrestha
Mr. Kishan Kunwar

Position

Remarks
Province Planning Commission, Lumbini
Vice-Chair
Province
Provincial Policy and Planning Commission,
Vice-Chair
Gandaki Province
Division Chief,
Ministry of Physical Infrastructure
SDE
Development, Lumbini Province
Chair,
Rambha Rambha Rural Municipality, Palpa District,
RM
Lumbini Province
Chief
Tinau Rural Municipality, Palpa District,
Administrative
Lumbini province
Officer
Engineer
Technical Section, Tinau RM, Palpa District
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3. POLICY, LEGISLATION AND INSTITUTIONAL MECHANISM
3.1 Constitutional Provisions
The Constitution of Nepal has adopted the federal governance system where
Federation, Province and Local Level are the three tiers of governance units. The
Constitution has further differentiated and designated different powers to such
governance units. The following table presents the different powers of governance units
in relation to water and other natural resources.
Table 3: Power of Different Governance Units as per Constitution of Nepal
Constitution of
Nepal (Schedule)

Power of Governance Unit
Federation
Province
Local level
• Policy related to protection/
conservation and multiple
use of water resources
• Central level large
Schedule 5 : List
electricity, irrigation and
of Federal Powers
other projects
• Inter-Provincial electricity
transmission line
• National and international
environment management
• Provincial level
electricity, irrigation
and water supply
Schedule 6: List
services, navigation
of Provincial
• Management of
Powers
national forests, water
resources and
environment within the
Province
Schedule 7: List of • Inter-Provincial forests, water uses, river,
Concurrent (federal waterways, environment protection, biodiversity
and provincial)
• Water supply and sanitation
Power
• Utilization of water stretching in interstate form
• Environment
protection and
bio-diversity
Schedule 8: List
• Irrigation
of Local level
• Water supply,
Power
small hydropower
projects
• Protection of
6

Constitution of
Nepal (Schedule)

Federation

Power of Governance Unit
Province

Local level
watersheds

Schedule 9: List of
concurrent power of • Services such as electricity, water supply, irrigation
Federation, State • Royalty from Natural Resources
and Local Level

3.2 Policy Review
3.2.1 National Water Resources Policy, 2020
National Water Policy was adopted by GoN in July 2020 with long term vision of
achieving economic prosperity and social transformation through multidimensional,
equitable, multiple use and sustainable development of water resources.
Objective
To contribute to increase
national production by
developing and utilizing
water resources in a
multipurpose and equitable
manner.

Strategy

Policy and working Policy

IWRM and multiple use of
water resources will be
prioritized while utilizing
and managing water
resources.

In order to ensure year round
availability of water for different
uses, the multipurpose, storage as
well as interbasin transfer projects
will be given priority.

3.2.2 Irrigation Policy, 2013 (2070)
The Irrigation Policy, 2013 aims to promote multipurpose and interbasin water
transfer projects so as to support the aim of providing year round irrigation. It includes
policies to, inter alia, follow IWRM principle during the planning of irrigation projects; and
implement reservoir-based and inter-basin water transfer project on a priority basis (No.
1.5.5 and 1.5.8).

3.2.3 Hydropower Development Policy, 2001
The Policy came up with the objective of generating electricity at low cost by utilizing
water resources available in the country so as to extend the reliable and quality
electricity service at a reasonable price. For this, the Policy takes the strategy of
implementing small, medium, large and storage type projects for hydropower
development focusing on national interest, environmental protection and maximizing
benefits in the water resources development sector in Nepal. More clearly, the Policy
has adopted the strategy to adopt a broader perspective on national economic
development by developing and managing hydropower in line with the concept of
integrated water resources management (Strategy 4.7).
The Policy, 2001 focuses on continuing large storage type hydropower projects and
multi-purpose projects which are to be developed in such a way that the downstream
7

benefits resulting from the project would yield maximum benefits to the nation (Policy
5.5). Possibility of irrigation development shall be considered in such projects.
EIA are prescribed for hydropower projects which will be governed by the prevailing
environment-related laws. The most notable part of this Policy is that it made a provision
to release such quantum of water, downstream of the diversion structure, which is
higher of either at least ten per cent of the minimum monthly average discharge of the
river/stream or the minimum required quantum as identified in the EIA report (Working
Policy 6.1.1).
Another relevant provision of this policy is related to provision concerning water rights
(Working Policy 6.2). The Policy prescribes for formulation of legal provision to prevent
adverse impact on the availability of water or water right of the projects. The Policy
further highlights the importance of evaluating non-power benefits such as irrigation and
flood control from large multipurpose storage projects are recommends for utilizing
within the country.

3.2.4 National Climate Change Policy, 2019 (2076)
The policy calls for the multiple use of water and low carbon energy production so as
to ensure energy security. Further, the Policy envisages to implement mitigation
measures to address the adverse impact on river ecosystem while producing
hydropower.

3.2.5 Water Resources Strategy, 2002
There are 10 strategic outputs presented in the Strategy order to achieve the goal of
significantly improving the living condition of Nepalese people in a sustainable manner.
One of the outputs of the Strategy states 'appropriate and efficient irrigation available to
support optimal, sustainable use of irrigable land' (Output 4, WRS, 2002). The strategy
intends to provide 90% of all irrigable land with year-round irrigation by 2027. For this,
where possible, the Strategy, 2002 envisages for developing irrigation by integrating
with multipurpose storage projects and inter-basin transfers.

3.2.6 Water Resources Plan, 2005
The Water Resources Plan, 2005 highlights the importance of coordination in water
resources management so as to avoid potential conflicts. Therefore, the Plan, 2005
calls for restructuring and strengthening of water and energy commission (WEC), which
will provide techno-economic clearance to water resources projects. Such clearance
from WEC will be made mandatory for the following type of projects
• Hydropower projects of more than 10MW installed capacity;
• Irrigation projects of more than 5,000ha command area;
• Projects designed for multipurpose projects;
8

•
•

Projects with trans-boundary implications; and
Project involving inter-basin water transfer

Further, to meet the targets set out by the WRS, 2002, the Plan suggest for improved
planning and implementation of new irrigation system as one of the action programs.
The key activities within this action program include the "Initiation of multipurpose
irrigation projects (with a hydroelectric generation component such as Bheri-Babai
diversion, Sunkoshi-Kamala Diversion and West Rapti storage)".

3.2.7 Agriculture Development Strategy (2015-2035)
The Agriculture Development Strategy (ADS) is a twenty-year vision for development of
agriculture in Nepal. The Strategy has identified the low availability of year-round
irrigation as one of the major issues for low productivity. The ADS includes four main
outcomes, 35 outputs and 232 activities. Out of the four main outcomes, the second
outcome is 'higher productivity'. For achieving this outcome, the ADS intends to improve
catchment management and construct inter-basin transfer schemes.
The water from permanent to seasonal rivers will be transferred to augment water
supply in water-short irrigation systems if economically justified by generation of
hydropower. The specific activities included in the ADS regarding the inter-basin
transfer schemes are presented in the table below.
Outcome

Higher
Productivity

Outputs
Irrigated area
expanded
equitably and
viably, and
improved
irrigation
efficiency and
management

Activities

Increase
irrigation
intensity

Specific Activities
Improve
management and restoration of
catchment
catchment including program of Churia
management Area Conservation
DoI to review East-West water transfer
project proposal
Construct
inter-basin
Design and construct 7 inter-basin
transfers
systems for hydro-electricity power and
irrigation with full EIA and safeguards.

3.2.8 Water Induced Disaster Management Policy, 2015 (2072)
The policy aims to reduce loss of life and property from floods, landslide and other water
induced disasters through structural and non-structural technologies. With this, the
Policy further aims to conserve aquatic ecology and manage natural resources and
water related infrastructures and uses sustainable. Preparation of master plans for river
basins/watersheds at national and local levels so as to implement the integrated
conservation program in river watersheds (Policy 1.6.1) and implementation of IWRM
principles and river basin concept for the control of water induced disaster (Policy 1.6.3)
are the major commitments made in the Policy, 2015.
9

3.3 Legislation Review
3.3.1 Environment Protection Act, 2019 and Rules, 2020
The Act mandates the environmental assessment of development projects prior to their
execution. The Act has further categorized the environmental assessment into three
types- Brief Environmental Study (BES), Initial Environmental Examination (IEE) and
Environmental Impact Assessment (EIA). The level of the environmental assessment
required depends upon the threshold of the project feature and the environmental
sensitivity of the project area which has been prescribed in the Schedules of
Environment Protection Rules, 2020. As per Schedule 3 of the EPR, 2020 [amendment
of schedules (cha.5), May 2021], any inter-basin water transfer project like KaligandakiTianu diversion project requires EIA, which is the highest level of environmental
assessment for projects.

3.3.2 Water Resources Act, 1992 and Rules, 1993
The Water Resources Act of 1992, which is also regarded as the umbrella legislation in
water resources management of Nepal, has a provision of not to cause substantial
adverse effect on the environment while utilizing water resources (Section 20). The Act,
1992 determines which uses of water are given priority and in what order. The use of
water for drinking and domestic purposes is given first priority. The priority given to the
different uses of water is set out in Section 7 of the WRA, 1992 as follows: 1) Drinking
water and domestic use; 2) Irrigation; 3) Agricultural use such as animal husbandry and
Fisheries 4) Hydroelectricity; 5) Cottage industry, industrial enterprises and mining;
6)Navigation; 7) Recreational use; and 8) Other uses.
The Water Resources Rules, 1993 framed under the Water Resources Act, 1992 has
made it mandatory to accomplish the Environmental Impact Analysis in order to
obtaining License for utilization of water resources [Rule17 (1e)]. Even though the
project is government initiated and does not require license, the EIA of the project has
to be carried out.

3.3.3 Electricity Act, 1992 and Rules, 1993
The Electricity Act, 1992 has provision of not to cause substantial adverse effect on the
environment while carrying out electricity generation, transmission or distribution
(Section 24). Similarly, the Electricity Rules, 1993 has made it mandatory to carry out
Environmental Impact Assessment for obtaining License for Production [Rule 12 (f)] or
Transmission of Electricity [Rule13 (g)]. As the Kaligandaki-Tianu diversion project has
envisioned the production of electricity, the legislations related to electricity is to be
complied with.
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3.3.4 Intergovernmental Fiscal Arrangement Act, 2017
This act has provisioned the criteria for distribution of royalty obtained from natural
resources among the federal government, provincial government and local levels
(Section 7). Schedule 4 of the Act has allocated 50% of the royalty from natural
resources (including water resources and hydroelectricity) to Federal Government, 25%
to the concerned Provincial Government and remaining 25% to the concerned Local
levels.

3.3.5 Aquatic Animal Protection Act, 1960
For mitigating the adverse effect of the any dyke, on rivers or aquatic bodies, for
electricity, water supply or irrigation or any other purpose, Aquatic Animal Protection
Act, 1960 has made some important provisions. First amendment of this Act in 1997
has included a provision for construction of a fish ladder wherever possible so as not to
affect the movement of aquatic animals when construction of any dykes. In the case,
where there is no possibility to build such ladder, the water development project need to
make an aquatic animal hatchery or nursery in vicinity of project area so as to have
artificial breeding of aquatic animals (Section 5B). Furthermore, the Act prohibits the
closing or destroying the fish ladder and other structures which are made for the
protection of any aquatic animals (Section 3A).

3.3.6 Soil and Watershed Conservation Act, 1982 and Rules, 1985
The Act defines 'soil and water conservation' as acts to prevent or save any area from
being destroyed from natural calamities such as flood, landslide and soil erosion and
keep the volume and flow of water in a normal condition or keep on maintaining
cleanliness by preventing the flow of water from being muddy. With the objective of
conserving soil and watershed, the Act, 1982 (and the Rules, 1985) have the provisions
for declaring, by a notification in the national gazette, any area within Nepal as a
protected watershed area where such conservation needs are felt (Section 3). However,
the Act does not prevents GoN from using and distributing water resources (section 24).

3.4 Institutional Mechanism
3.4.1 National Natural Resources and Fiscal Commission
The National Natural Resources and Fiscal Commission Act, 2017 envisages a national
level Commission so as to facilitate and provide assistance necessary to resolve
disputes between the Federation, Province or Local levels mainly in relation to
distribution of revenues. Further the Commission is empowered to provide suggestion to
government of Nepal, province or local level in relation to protection and utilization of
natural resources (Section 3g).
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4. ISSUES AND CHALLENGES
4.1 Provincial Issues
4.1.1. Lumbini Province
A discussion meeting was made with the Vice-Chair of the Provincial Planning
Commission of Lumbini Province, Dr. Ishwor Gautam. The Kaligandaki-Tinau diversion
project is realized as a project to support expand the irrigation coverage of the province,
mainly in Ruepndehi and Kapilvastu districts. As the water in Tinau River is not
sufficient to meet the existing and increasing demands mainly from drinking water and
irrigation sectors, the diversion from the Kaligandaki River is deemed necessary for the
province.
The Planning Commission was well aware of the ongoing disputes between two
provinces, however due to the unclear provisions about the jurisdiction of the nature of
the project, nothing has moved forward. Dr. Gautam highlighted that no coordination
has been initiated between federal and provincial governments. Probably, because the
project is of central government, there has been no such need. However, the first fiveyear plan (FY 2076/77- 2080/81) of Lumbini Province has set the objective of expansion
of reliable and sustainable irrigation services within the province. The plan has further
set strategy of prioritizing irrigation as a province pride project and has envisioned the
multipurpose diversion projects including Kaligandaki-Tinau project (p. 161).

4.1.2 Gandaki Province
The Provincial Planning Commission has put on concerns about the downstream issues
of the proposed project. As the project plans to divert water from Kaligandaki River,
there are different water users downstream from the project headworks. There are
some existing and planned lift systems downstream which is considered to be impacted
with the proposed diversion. In addition, the Province believes that the cultural and
religious aspect of Devghat (the confluence of Kaligandaki River and Trishuli River) will
be seriously impacted with the diversion of the Kaligandaki water to Tinau River. The
riverine forest and aquatic ecosystems in the downstream will also be affected by the
diversion.

4.2 Municipal Level Issues
4.2.1 Rambha Rural Municipality
The diversion project has to be understood from the cost and benefit sharing. Only the
equitable sharing will help implementing the project successfully. The RM is concerned
that the diversion will impact the downstream water used including drinking water and
irrigation which are mainly done by lifting the water from the Kaligandaki River.

12

4.2.2Tinau Rural Municipality
No coordination and no information sharing about the proposed project has been
carried out.

4.3 Other Pertinent Issues
The study team has identified other pertinent issues, in addition to the Province/
Municipal level issues. These include technical issues, environmental issues,
religious issues and socio-economic and cultural issues, which are discussed
based on the following sections;

4.3.1 Upstream Issues in Kaligandaki River
a. Kaligandaki A HEP: In the upstream of the proposed project, there exists
Kaligandaki 'A' Hydroelectric Plant with an installed capacity of 144MW which operates
on a daily peaking basis. So, this peaking operation will potentially impact the operation
of the diversion scheme.
b. Inundation: The proposed headworks for the diversion project is about 2.2km
downstream of Ramdi Bridge. The reservoir/pondage created due to diversion structure
will possibly result in loss of key/valued resources (agriculture land, forests or other land
uses). Further, such impoundment of water will also affect the microclimate of the area.

Picture 1: Kaligandaki River (downstream of Ramdi Bridge and upstream of proposed
diversion site)

Source: Field Visit, 2021
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4.3.2 Downstream of Kaligandaki River
Low flows: With the execution of the diversion scheme, a significant stretch of the
Kaligandaki River will experience low flow condition. The impacts of such flow in
downstream of Kaligandaki (after diversion) are of concern as no major tributary joins
the river in this stretch.
The design discharge of the project is 82.00m3/s whereas the minimum riparian release
proposed by the feasibility report is 8.06m3/s. This riparian release recommended by the
report is 10% of the driest mean monthly flow which is guided by the national policy
framework. However, the report acknowledges the religious value of the Kaligandaki
River at Devghat and therefore suggests for re-discussion on the downstream release
provisions.
Table 4: Changes in Flow of Kaligandaki River after Project Execution
Mean
monthly flow
Month
at Ramdi
(m3/s)
January
96.80
February
85.30
March
80.60
April
89.10
May
131.40
June
389.80
July
1154.70
August
1352.50
September 845.80
October
371.20
November
179.00
December
119.80

Riparia Average water available Flow downstream Percentag
n
for diversion after
(riparian release
e of
Release releasing minimum flow
+surplus flow)
natural
3
3
3
(m /s)
(m /s)
(m /s)
flow (%)
8.06
82.00
14.80
15.29
8.06
77.24
8.06
9.45
8.06
72.54
8.06
10.00
8.06
81.04
8.06
9.05
8.06
82.00
49.40
37.60
8.06
82.00
307.83
78.97
8.06
82.00
1072.70
92.80
8.06
82.00
1270.50
93.94
8.06
82.00
763.80
90.31
8.06
82.00
289.20
77.91
8.06
82.00
97.00
54.19
8.06
82.00
37.80
31.55

Changes in Microclimate: The reduction of the flow downstream of the diversion
structure will impact the microclimate of the Kaligandaki River valley.

4.3.3 Issue of Tinau River
With the diversion of water from Kaligandaki basin to Tinau basin, the possible high flow
in Tinau River may result in increased flood zone or riverbank cutting and may impact
bridges, existing hydropower project and riverside settlements. Further the mixing of
water from Kaligandaki into Tinau, the physico-chemical parameters of Tinau will also
change. Such changes in water quality of Tinau can impact the aquatic biodiversity and
other ecosystem services. Such addition of water through interbasin transfer can also
affect the micro-climate of the Tinau region.
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Picture 2: Settlement nearby Tinau River, Butwal Sub-Metropolitan City
Source: Field Visit, 2021

4.3.4 Ownership of River
Some level of analysis might be required on who owns legally these big rivers - Federal
or Provincial or Local levels. For this, policy analysis has to be carried out. The further
clearance is required in the upcoming national water resources act.

4.3.5 Transboundary Issue
Kaligandaki River is a major tributary river of Sapta Gandaki River (which is named as
Gandak River as it enters India). Nepal and India entered in Gandak Treaty in 1959
which was amended later in 1964. The Treaty not only provision of construction of
barrage at Nepal-India border for managing water, but also has kept restrictions on the
upstream water uses within Nepal. Clause 9 of the Gandak Treaty makes it mandatory
for Nepal to make a separate agreement with India regarding the trans-valley use of
Gandak waters in the months of February to April.

4.3.6 Supreme Court's Stay Order
The generation of considerable opposition from the Gandaki Province Government as
well as the local levels was noticed with the allocation of funds by GoN for study of the
diversion project in 2011. Different concerns and issues were raised by local levels,
provincial governments and political elites. Some of these issues are presented in the
Annex 5 and Annex 6. The recent setting up of office at Butwal to push forward the
diversion project re-ignited the issue and generated strong oppositions from the
Gandaki Province as well as other local levels (of Syangja, Palpa, Tanahu, Chitwan and
Nawalparasi East). The Gandaki Province and local levels fear that the diversion project
will create a conundrum of negative impacts on the downstream ecosystem, farmlands,
livelihoods and cultural aspects as the diversion project will turn the river almost dry,
mainly in lean flow season. A petition was filed in the Supreme Court and the Court
issued a stay order on the project (Annex 7).
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5. OPPORTUNITIES FOR COOPERATION
5.1 Alternatives Analysis
Analysis of the alternatives available for any project is one of the best practices to make
the project economically and socially feasible. Such analysis will help to justify the need
of the project. Therefore, for this Kaligandaki-Tianu Diversion Project, the study of all
potential alternatives should be studied in details. Such detail analysis of the
alternatives should be presented in the detailed project report (DPR) and environmental
impact assessment (EIA). Section 4 of the Environment Protection Act (2019) clearly
mentions the need for carrying out alternative analysis in detail and select appropriate
alternative with reasons. The following sub-section discusses in brief some of the
potential alternatives to the diversion project.

5.1.1 Alternatives to Diversion Project
a. Potential for Expansion of Surface and Groundwater Irrigation
Rupendehi and Kapilvastu districts have high potential for agricultural production.
Banganga, Tinau and Rohini are the major rivers in these two districts. The existing
surface and groundwater irrigation project in these two districts are listed in Annex 3.
The expansion of conjunctive use of surface and groundwater irrigation can be one of
the potential alternatives to the diversion project.
b. Storage Projects within Tinau Basin
The Tinau River originates from the Mahabharat range in Palpa district. The river is
characterized by floods in monsoon and low flow in dry season. The average monsoon
flow in August can be as high as 110m3/s and the peak flood is close to 2500m3/s
whereas the minimum flow of the river at Butwal in April is 1m 3/s (Poudel, 2012). This
seasonal variation of water availability calls for seasonal water storage in the basin. The
storage water project will not only control the annual devastating floods during
monsoons but also provide regulated water in the dry season which is much needed in
the basin.
The option for storage or detention of flood water was studied as an option for the flood
mitigation plan for the Tinau River (JICA and DoI, 1999). However, no storage dams
were proposed in the plan referring to the poor geological condition in the Siwalik region
and thus making the project economically unfeasible. In the present context, with the
increasing need of managing water the option for storage projects need to be
reassessed. So, the potential for season storage of water within the Tinau Basin can be
one of the alternatives to the diversion project.
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c. Other Diversion Options- Naumure Diversion Project
Naumure Storage Project was one of the highly prioritized project by JICA in 2014.
Recently, Department of Electricity Development (DoED) has re-initiated the project.
The department has also submitted its EIA to ministry for approval.
This diversion project also plans to irrigate 29,736ha of land in Kapilvastu district. On
the contrary, Kapilvastu district is also to be irrigated by the Kaligandaki-Tinau diversion
project. With both the project irrigating Kapilvastu district, is there any overlapping of
command area? Though the Irrigation Master Plan (2019) has presented different
command areas of these projects, none of these project offices nor have their project
reports discussed and clarified this issue. This elucidates the gap in coordination
between two departments of federal ministry (MoEWRI). The Department of Electricity
Development (DoED) has initiated the Naumure Diversion multipurpose project whereas
the Department of Water Resources and Irrigation (DoWRI) has initiated Kaligandaki
Tinau diversion project.

5.1.2 Alternatives in Project Designs
Different alternatives in project design need to be considered for minimizing the social,
environmental and economic costs. Much of these is done in optimization of the project
for the preparation of the detailed project report (DPR).
a. Options in Design Discharge and Riparian Release
The design discharge is one of the determining factors for economic feasibility and
financial viability of the project. The energy generation and expansion of irrigation
command area directly depends on the design discharge of the project. The detail
feasibility study report (DoWRI, 2021) seems to define the design discharge (82.00m 3/s)
for diversion just by considering the minimum downstream release (10% of the
minimum monthly flow). But the estimation of downstream riparian release is to be
defined by considering different water requirement in the downstream (including the
existing and planned water uses; environmental, social, cultural, and aesthetic water
requirements and others). For assessment of the downstream water requirement,
details study should be carried out during EIA. Then only the design discharge can be
finalized. Agreeing on the design discharge and downstream release would require to
analyze different options for making the project successful from not only technical and
economic perspectives but also from social and environmental perspectives.
b. Dry Season Augmentation
Construction and operation of storage projects in the upstream region of the Kaligandaki
Basin shows the potential for dry season augmentation through the provision of
regulated water. As Kaligandaki River is characterized by high flows in Monsoon
Season and low flows in the dry season, the storage projects on the main stem
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Kaligandaki River or its major tributaries can help augment the dry season flow and
have potential to meet the demand of both the Tinau basin and downstream water uses.
There are different projects identified, planned or being studied in the upstream region
of the Kaligandaki basin. Kaligandaki Storage Project, Lower Badigad Storage Project
and Andhikhola Storage Project are the major storage project in the upstream region of
the basin. In addition, an inter-basin storage project–Uttarganga will also augment the
flow in the Kaligandaki by diverting water from Bheri/Karnali Basin. The total storage
volume of these planned projects is about 3895.15MCM. Uttarganga Storage project, if
implemented, can alone contribute as much as 26.86m 3/s of regulated water in the dry
season. Therefore, the implementation of storage projects in the upper catchment
provides full assurance to meet the water requirements of both Kaligandaki and Tinau
Basins. The details of these proposed projects are presented in Annex 2.
The Gandak Agreement, 1959 indicates some restriction on inter-basin water transfer
from Gandak Basin in some months. However, this is applicable for the natural flow of
the river and not applicable to the regulated water produced from the storage projects
(Upadhyay and Gaudel, 2014). Therefore, the additional water generated from the
storage projects (including Budhi Gandaki Storage Project) in the dry season can be
utilized within the country without violating the existing Gandak Treaty and existing
water allocation (Gaudel, 2013). The assurance of sufficient water downstream of the
diversion project will help to address the oppositions and concerns of the downstream
communities and Local Levels to a large extent.

5.2 Benefit Sharing
When the best alternative of the project is selected and when the project is to be
implemented, the next level of assessment related to benefit sharing is to be carried out.
The evaluation of the different costs and benefits of the proposed project, a mechanism
needs to be developed to share the benefits as well as the costs in equitable manner.
This needs to be worked out from the project affected communities to local levels and to
province levels. So, defining and agreeing on the models of sharing of benefits as well
as the cost will help to translate the existing conflict on the project to possible
cooperation between and among local levels and Provinces.
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6. CONCLUSIONS AND RECOMMENDATIONS
Inter-basin diversion projects are characterized by socio-political conflicts and socioenvironmental impacts. However, in order to address the issue of spatial variation of
water and to meet the water requirement, the conventional practice is to transfer water
from the water surplus basin to water deficit basin. The Kaligandaki-Tinau Diversion
Project is one of its kind.
The Kaligandaki-Tianu Diversion project seems to suffer from low level of co-ordination
between different stakeholders, ranging from upstream-downstream communities to
Local Levels and Provinces. In the context of new federal governance system and the
Constitution of Nepal which is based on the principle of cooperation, coexistence and
coordination; any project with inter-provincial impacts needs to acknowledge the
existence of all governance units. After coordination and cooperation with Provinces
and local levels, the final decision is to be made by the federal government.
Though the project intends to irrigate 98,601ha of land in two districts and produce
132MW of electricity, less is known about the socio-environmental impacts. The impacts
are anticipated not only in upstream and downstream region of Kaligandaki River but
also in Tinau basin and two water receiving districts. Detail assessment of these
impacts in coordination with all relevant stakeholders is deemed necessary. Further, the
detail analysis of alternatives and selection of best alternative will help to translate the
existing conflicts into potential cooperation. The cultural and religious aspect of
Kaligandaki River should be acknowledged during such assessment. The devising of
benefit and cost sharing plans will further enhance the cooperation among and between
provinces and municipals. The Supreme Court of Nepal has rightly pointed out to carry
out all studies related to the project before decisions are made.
With the increasing water demands and increasing water conflicts, there is a need of
basin wide approach to water resources development in Nepal which has been also
highlighted by different water related policies. Further, the Constitution of Nepal has
empowered the federal government to frame and implement water resources related
policies. Formation of strong institution or a river basin organization with enough
resources and expertise can contribute translating the water conflicts into cooperation
and help achieve sustainable development of water resources in Nepal. Therefore, in
the context, where the ownership of the water resources of the country is with the State
and the federal laws over-rule the provincial laws, it is the duty of the federal
government to decide the future of Kaligandaki-Tinau Diversion Multipurpose Project.
The delay in decision making of such a project can trigger a series of inter-provincial
disputes over implementing the water resources development projects in Nepal.
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Annex 1: List of Multipurpose Projects
(Surface Irrigation Development Scenarios, Irrigation Master Plan, 2019)
design
flow
(m3/s)

S.
N.

Name of Project

1.

Bheri-Babai Diversion
Multipurpose Project

40

2.

Karnali Diversion Project

59

3.
4.
5.

Madi-Dang Diversion
Project
Naumure Dam, RaptiKapilbastu Diversion
Project
Kaligandaki Tinau
Diversion Project

6.

Kaligandaki Nawalparasi
Diversion Project

7.

Trishuli-Shaktikhor
Diversion Project

8.

9.
10.

Sunkoshi Diversion
Project
Sunkoshi Marin
Diversion
Sunkoshi-Kamala
Diversion
Tamor Morang Diversion
Project
Kankai Multipurpose
Project

11. Chatara Barrage Project

24

17

command area

Energy
generationMW
(approx.)

45,100ha (including
3,000ha new irrigated
lands)
46,000ha (including
33,000ha new irrigated
lands)

46

Remarks

under
construction

80

17,000ha

61

40,849ha

100

11,500ha

4

51

35,000ha

0

77

55,000ha

41

72

129,000ha
45,000ha (option I)
114,000ha (option II)
40,000ha

90

66,000ha

0

90

uneconomical
as per IMP,
2019
uneconomical
as per IMP,
2019

uneconomical
as per IMP,
2019

Source: Irrigation Master Plan, 2029

Annex 2: Upstream Storage Projects (Planned)
Features
Location
Installed Capacity (MW)
Status of the project

Catchment Area (km2)
Dam height (m)
FSL (amsl)
MOL (amsl)
Total Storage Volume (MCM)
Effective Storage Volume (MCM)
Water availability in dry season (m 3/s)*
Regulating capability factor (%)
Reservoir Area (km2) at FSL
Reservoir length (km)
Design Discharge (m3/s)
Gross Head (m)
Net Head (m)
Total Annual Energy (GWh)
Dry Season Energy (GWh)
Operation schedule

Project Cost

# EIA Reports
*JICA Master Plan, 2014

Uttarganga
Andhikhola
Storage HEP#
Storage HEP#
Baglung and
Syangja
Rukum East
828.0
180.0
DPR to be carried out; feasibility and
EIA completed by NEA
269.6
200.0
2885
2798
455.15
419.98
26.86
12.18
14.0
78.06
1345.48
(650.75+627.45)
1299.36
1299.36
6 months a
year(5hr in April
to 12hrs in Jan)

475.0
167.0
700.0
623.0
401.10
341.42

Lower Badigad
Storage HEP*
Gulmi
380.3
Prioritized in
Storage project
master plan
2050
191.0

995.9
505.5

37.3
7.52
21.7
73.0
328.6

19.1
13.7

676.29
270.53
Throughout the
year, (3.5hr in Nov.
to 18hr in July, Aug)
498.496 MUSD

1366.0
354.7

232.6*

Kaligandaki Storage
HEP
Parbat and
Baglung
844.00
Study (technical and
EIA) being carried out by
DoED

Total

2229.3

220.0
750.0
2043.0

479.88
217.0
206.15
3075.12
Throughout the year,
Minimum 6hrs a day

3895.15

Annex 3: Existing Irrigation Projects in Rupendehi and Kapilvastu districts
S.N. Irrigation Project
Rupendehi District
KanchanDanav
Marchawar Lift

Command Area
(ha)

Char Tapaha IP

10,000
56,000 (CCA3500)
2,570

Danda IP
Dumdumuwa IP
Jhimjhile IP
ItiyaKulo IP
16/36 mauja IP

800
150
240
2500
3500

BhairahawaLumbini
Groundwater IP
Total
Kapilvastu District
Banganga
Kothibandh IP
Janakalyan lift IP
Gangatahawa IP
Beti Khola IP
SapahiBandh
Jaypurbandh
Surjabaliya
Birpurbandh
Horilabandh
Due MuhaneKulo
SamayathanTaal
Sirkhabandh
Mahendrakot
pratappur
Khariahawabandh
Kajararibandh
Sukulekothi
Basudawa
Pichurakhi
Kundre Khola
Dhanchaura Tall and
Ghorahi Bandh

8,000
138 (net c. area)
102 (net c. area)
66.8
108
147.3
56.2
113
66.6
200
58
66
198
46
66
199.75
66.3
164
46
42
120
146

Remarks

(Motipur, Sauraha Pharsatikar, Butwal MC 14&15,
Semlar-1,2,3,4,7,,8,9, Khadwa Banagai-1,2,6
Manapakadi 5,6,8; Amuwa 2,3,4
(Basantpur, Bagha-6,9)
(Siddharthanagar -9)

Butwal-13, Shankarnagar, Anandaban, Karahiya,
Akrahar

Patna RM
Buddhi RM

S.N. Irrigation Project

Command Area Remarks
(ha)
Bharat Ghat
145
Ratnapur
140
Abhiraw lift
75
Pandedhi lift
88
Janachetana lift
75
Mahuwa lift
174
GudrungRangai lift
83
JamunBagiya lift
66.38
Gudrung Khola
400
Source: https://www.adb.org/sites/default/files/project-documents/38417/38417-022-pcr-en.pdf
https://www.dwri.gov.np/iwrmp/images/PCR_final.pdf

Annex 4: Technical Features of Naumure Multipurpose Project
S.N.

Features
Installed capacity (MW)

Catchment area
Dam height
Total storage volume
Effective storage volume
Reservoir area
FSL
MOL
Rated gross head
Rated net head
Rated power discharge
Total energy
Dry energy

Description
218.34MW
a. Naumure HEP
b. Lamatal (reregulating) HEP
Capacity-8MW
design discharge-136.20m3/s
c. Surai Khola HEP-54.7MW

Remarks

169m
1066.85MCM
694.33MCM
18.03km2
524masl
473masl
164m
160.3m
874GWh
305.90GWh (35%)

EIA Draft, 2020

Annex 5: Newspaper Coverage (Online and Print Media)

Annex 6: Local Level Concerns

Annex 7: Supreme Court Order/Decisions

