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3. IRRIGATION MASTER PLAN, 2019 (Updated 2024)

1.

The "agriculture, forestry and fishing" sector in Nepal provides employment to more
than 60% of the national labour force. Still, it contributes only 24% to the economy.
Only, about 40% of the total arable area is partially or fully irrigated. The growing
population requires increased food production in a context of decreasing agricultural
workforce in rural areas and increasing urbanization.

2. Surface and groundwater endowments offer high potentials for increased land and
water productivities through improved irrigation service, particularly by modernizing
the infrastructure coupled with improved water management methods.

3. This Irrigation Mater Plan lays out a Plan for optimum irrigation related investments

in various agro-ecological locations for next 25 years by the Government. Nepal
has a total of 3,557,764 ha of agricultural land, of which 2,536,319 ha is suitable for
irrigation as presented in Table 1.

: Irrigatioy Area (Ha) Total Total
Ec;]ogma] Agriculture Suitability | IMP-1990
Terai 1,592,504 1,495,939 3,237 1,499,176 1,338,000
Hills 1,564,133 187,068 649,549 836,617 3 68,000
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Total

; Irrigatioy Area (Ha) Total
Ec;logmal Agriculture Suitability | IMP-1990
Mountain 401,127 8,771 191,756 200,526 60,000
Total 3,557,764 1,691,778 844,541 2,536,319 1,766,000

4.  This master plan has identified 5,673 surface and non-conventional irrigation systems
with a combined command area of 941,472 ha that vary in terms of development stage,
management mode, water source, agro-ecological zone and command area size. Out of
the total area, 685,497 ha (73%) is in Terai, 205,195 ha (22%) in the hills, and 50,779
ha (5%) in the mountains. Thirty-two systems commanding about 400,618 ha, mostly
in Terai, are jointly managed by the agency and the farmers. Systems managed by the
farmer including non-conventional irrigation system account for 540,854 ha (57%)
of the total command area under surface water irrigation systems. Terai accounts for
288,539 ha (31%) by area and 1,079 (20%) by number. They cover 252,315 ha (26.8%)
of the command area in the hills and mountains as presented in Table 2.

Table 2: Irrigation Command areas under different Categories (Gross Ha)

ogical Zone

Number | Area (ha) Number | Area (ha) Number | Area(ha) | Number Area (ha)
Tarai 27 396,958 | 890 285,292 | 189 3,247 | 1,106 |685,497
Hill 5 3,660 3,012 | 194,326 | 637 7,209 |3,654 |205,195
Mountain | — 700 48,421 213 2,358 | 913 50,779
Total 32 400,618 (4,602 |528,040 |1,039 | 12,814 |5673 (941,472

5. The groundwater irrigation system contributes to about one third of the total irrigated
area. A total of 152,766 shallow tubewells and 1,278 deep tubewells have contributed
to irrigate a total area of 493,830 ha as shown in Table 3.

Table 3: Irrigation Command Area under Ground Water (Gross ha) Tubewell Types

Tubewell Types
Number Number | Area (ha) Number Area (ha)
Shallow Tubewell | 149,521 437,388 3,245 7,453 152,766 444,841
Deep Tubewell 1,250 48,489 28 500 1,278 48,989
Total 150,771 485,877 3,273 7,953 154,044 493,830




T e RIS g givar, 9rd.R0colcq

6. The cumulative total command area covered by irrigation infrastructure is about
1,435,302 ha, of which Terai covers about 81% of the total irrigated area as shown in
Table 4. Similarly, the irrigated area in Hill and Mountains cover about 15% and 4%
respectively.

Table 4: Total Area covered by Irrigation Infrastructure in Nepal (Gross ha)

Ecological Non-
GW-STW | GWDTW
Region Conventional
1 Terai 396,958 285,292 3.247 437,388 48,489 1,171,374
2 Hill 3,660 194,326 7.209 7,453 500 213,148
3 Mountain - 48,421 2,358 - - 50,779
Total 400,618 528,040 12,814 444,841 48,989 1,435,302

7. In the last thirty years, it is estimated that a total 12 large irrigation development
projects were initiated at a total cost of more than USD 800 million with a combined
irrigated area of about 570,000 ha. The average development cost is USD 1,000 per ha.
Irrigation development initiatives included both bringing new agricultural lands under
irrigation as well as improving irrigation services within existing command areas, i.e.
extensive and intensive irrigation development.

8. Following on the footsteps of past experience and practices, continued partial or full
irrigation management transfers are foreseen to remain an integral part of this irrigation
master Plan. Typically, the process encompasses formation for water users’ association,
rehabilitation and improvement of canals and control structures, and capacity building
and support to the association. The systems under the community management would
continue receiving occasional financial and technical assistance, for their operation
and maintenance, including for capacity building, from several government or non-
government agencies, national and international.

9. Building on the past Plans, the short term investment strategy continues focussing
on: (i) management improvements in existing irrigation systems, (ii) development
of groundwater irrigation in Terai, (iii) development of small and medium surface
irrigation projects (rehabilitation and new) in Terai, (iv) development of small surface
irrigation projects (rehabilitation and new) in Hill and Mountain, and (v) development
of large irrigation project in Terai districts, both as single and multi-purpose
projects. The longer term strategy continues focussing on the broader objectives of:
(i) increasing production and benefits through improved agricultural and irrigation
management, (ii) improving irrigation efficiency through improvements in institutions
and management transfer, (iii) development of small and medium irrigation projects,
and (iv) implementation of new large projects in Terai.

9 e—



10. The last irrigation master Plan developed irrigation in about 200,000 ha, an achievement

11.

by 34%. Various strategy and policy documents were also developed including Water
Resources Strategy (2002), National Water Plan (2005), etc. An increased attention
has been given to cope with climate change in the planning and management of the
water resources and irrigation. For improved irrigation management, (i) management
of several small projects covering 11,600 ha and 15,500 ha of Hill/Mountain and Terai
respectively were transferred to Water User Groups; (ii) assistance was extended to
various farmers’ systems covering 50,000 ha and 140,000 ha in Hill/Mountain and
Terai systems respectively; and (iii) many large projects were commenced.

Historically, expansion rate in irrigation area since 2000 to present has been only by
about 40%, on average of about 3% and 30,000 ha per annum. To expand irrigation
from the present 1.4 million ha to all suitable agricultural land during the period
2019-2044 would require an annual rate of expansion of about 50,000 ha per annum.
Prevailing performances of irrigation systems indicate that improving irrigation service
(adequate, timely and reliable irrigation) would need increased attention compared to
expansion in command areas.

12. Existing legal and policy frameworks for water resources with amendments would

13.

14.

continue guiding the development and management of water resources and irrigation.
Additional legislative instruments would continue to develop encompassing water
resources, irrigation, land use, groundwater, water-induced disaster, climate change
adaptation, protection of biodiversity, environment conservation, river basin Planning
and management, integrated and multi-purpose projects, allocation and protection of
water entitlements, equitable water distribution, gender balance, water use conflict
management, water tariffs and cost recovery, and protection of biodiversity and the
environment.

The guiding principles of these legislations include those of Integrated Water
Resource  Management,river-basinmanagement,public-privatepartnership,financial
sustainability, sustainability of operation and maintenance of irrigation systems,
sustainable groundwater use, watershed protection, climate change adaptation,
etc. Synergy and coordination among natural resources related federal ministries,
provincial and local governments, with clear roles and responsibilities, would need to
be achieved.

Aligning itself with the Agriculture Development Strategy (2015-2035), this Plan
conforms to the targets of average annual growth rate of 5% from the present 2.3%
for the agricultural sector, increased land productivity to USD 5,000 per ha from the
current USD 1,600, and reduced rural poverty from 27% to 10% by the year 2035.
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15.

16.

17.

18.

19.

In line with the new constitution, irrigation sector envisages a framework that separately
engages all three tiers of government in Planning, execution, and monitoring irrigation
related activities. This would require organizational and legislative adaptation along
with restructuring as required. To make it possible, several important laws and
policies have been introduced, and more to be formulated or refined, including for
revenue generation and resource allocation. This also calls for substantial capacity
development, specifically at province and local government levels.

According to the constitution, federal government would manage international
treaties or agreements, extradition, mutual legal assistance, international borders, and
transboundary Rivers and would make policies relating to conservation and multiple
uses of water resources, based on river basin planning concepts encompassing multi-
purpose storage reservoirs, water allocation, licensing, and river management with
navigation and non-consumptive uses. Additionally, the federal level government
would oversee the ‘large’ projects, projects extending beyond one province, and
projects of national pride. The provincial government would look after the ‘medium’
projects. All ‘small’ projects will fall under the jurisdiction of local government.
Provincial governments will look after irrigation projects covering geographic areas
of the province exclusively and also coordinate irrigation projects covering more than
one local government’s jurisdiction. Nevertheless, mechanisms are needed to enable
both local governments and provincial governments to coordinate on inter-provincial
and inter-local governmental projects.

The master plan highlights the need of establishment of River Basin Offices in different
river basins to implement the River Basin Plan which is under preparation by Water
and Energy Commission Secretariat for optimum utilisation of the available water
resources in the country.

For sustainable irrigation management and to reduce the burden of operation and
management cost to the government, the master plan proposes Irrigation service fee to
be collected by respective levels of the government, or by the water users association in
management transferred systems, upon verification of the service rendered. Requests
for various supports solicited by the irrigation schemes from the local/provincial/
federal governments may be tied to the irrigation service fee collection efficiency.

The estimated annual surface water volume is 172,900 Mm3 (80% reliable flow) and
the annual groundwater volume is estimated at 13,215 Mm3 as presented in Table 5,
which could irrigate 6.9 million ha, way more than the potential irrigable land at 2.5
million ha. Unfortunately, the dry season potential of available surface water is only
0.75 million ha, less than the available irrigable potential. To achieve the full potential,
storage dams are required, or the use of groundwater is to be mobilised.
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Table 5: Water Resource Assessment

Surface Water Resources (Mm3) 60,000 57,600 55,300 172,900
Ground Water Resources (Mm3) 3,368 2,864 6,983 13,215
20. Key approaches considered in this plan focus on increasing year-round irrigation

across the country, particularly in Terai and to develop new irrigated areas in the
remaining potential irrigable areas. These include (i) Rehabilitation and modernisation
of existing infrastructure with the objective of management transfer to user groups,
provincial and local government agencies and, where appropriate, to the private sector
(ii) development of new gravity systems, and non-conventional irrigation through
electric and solar pumping wherever suitable in hills and mountains (iii) Development
of groundwater irrigation systems in Terai and valleys (iv) Development of large
scale multi-purpose and inter-basin transfer projectsIn this context significantly
increased investments are planned for interbasin transfers, groundwater development.
Development of groundwater has been given priority over the development of surface
water alone, except in multi-purpose projects. During the economic analysis it was
seen that Terai offers the highest likely returns to irrigation investment, followed by
western and eastern hills, and the mountain, being the lowest. 21. National goals for
the irrigation subsector include: (i) near full (90%) development of irrigable lands,
(ii) increasing cropping intensity to 200% or more, (iii) full management transfer (of
agency managed systems), (iv) increasing system efficiency to more than 50%, and (v)
increasing irrigation service fee collection to 75%. This plan modifies the targets for
improving cropping intensities from the present of 132% to 182% by 2025, 205% in
2030 and finally reach 230% in 2045. It includes (i) intensification of existing irrigated
lands (approx. 0.99 million ha), with increased cropping intensities, modernised
infrastructure, improved operation and management; and (ii) expansion of irrigated
lands (approx. 1.275 million ha) through the development of both surface water and
groundwater, and on-farm development. 22. The plan aims to provide irrigation in
100% of all Terai irrigable lands, 1.499 million ha. In Hills and Mountains, 566,000 ha
has been identified for further development either by pumping or gravity-fed. At the
end of the period of this Master plan (year 2044), there will be still 271,500 million ha
unirrigated. The details of existing irrigated area and irrigation development option is
presented in Table 6.
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Table 6: Development Option

A. Existing Agriculture land and Potential Irrigable Land (net ha)

1 Total Agriculture Land 1,592,504 | 1,564,133 | 401,127 3,557,764
2 Potentially Irrigable Land 1,499,176 836,617 200,526 2,536,319
B. Existing Irrigated Land (Gross)
Surface Water system 682,250 197,986 48,422 928,658
Non-Conventional System 3,247 7,209 2,358 12,814
3 Groundwater Irrigation 485,877 7,953 493,830
Total 1,171,374 213,148 50,780 1,435,302
C. Existing Irrigated Land (Net)
1 Surface Water system 511,688 148,490 36,317 696,494
2 Non-Conventional System 2,435 5,407 1,769 9,611
Groundwater Irrigation 364,408 5,965 370,373
Total 878,531 159,861 38,085 1,076,477
D. Development Option (Net)
1 Improved Surface Water
supply (Existing Systems) 341,500 341,500
2 Modernization of Surface
Irrigation System (Existing 170,000 156,000 38,250 364,250
Systems)
3 Modernization of
Groundwater Irrigation 278,500 6,000 284,500
System (Existing Systems)
4 Surface Water Supply
from ongoing large 86,000 86,000
irrigation systems (ongoing
construction)
5 New Surface Water Supply 305,000 305,000
(New construction)
6 New Groundwater Supply
(New construction) 318,000 318,000
7 Gravity in Hlll(Mountam 33.700 64.400 98,100
(New construction)
Pump/Tank/ Solar in Hill/
8 Mountain(New construction) 387,900 80,000 467,900
Total 1,499,000 583,600 182,650 2,265,250
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Remaining Unirrigated 253,400 18,350 271,750

Total Irrigable Area 1,499,000 | 837,000 201,000 |2,537,000

23.

24.

Several multi-purpose large surface water projects have been identified and assessed,
namely: Bheri-Babai Diversion Multipurpose Project; Karnali Diversion Project;
MadiDang Diversion Project; Naumure Dam: Rapti-Kapilbastu Diversion Project;
KaligandakiTinau Diversion Project; Kaligandaki Nawalparasi Diversion Project;
Trishuli Shaktikhor Diversion Project; Sunkoshi Diversion Project; Tamor Morang
Diversion Project; Kankai Multipurpose Project; Chatara Barrage Project; Seti-
Pandul Diversion Project; Seti Diversion project; etc. Seven priority project have been
recommended for implementation and the total command area for all projects is about
855,000 ha, of which about 405,000 ha are under existing surface water irrigation
systems and 305,000 ha is regarded as new irrigation. The maximum potentially
coverable area by these projects would be about 705,000 ha. However, not all projects
are economically feasible, and the proposed priority projects cover only 305,000 ha.

The proposed priority projects, in sequence of their relative rankings, are: (i)Tamor
Morang 2 (Chisang); (ii) Sunkoshi Marin & Sunkoshi Kamala SunKoshi 3 HPP; (iii)
Kaligandaki-Tinau Rupandehi 2, Andikola; (iv) Naumure Dam, Rapti; (v) Kapilbastu
Diversion; (vi) Karnali Transfer to Kailali Irrigation; (vii) Bheri-Babai Transfer +
Nalsingad Dam; and (viii) Chatara Barrage as listed in Table 6. The total estimated
capital investment for these major priority projects is USD 9,823 million over the 25-
year period. The selected projects for implementation are presented in Table 7.

Table 7: Selected Projects for Implementation

Irrigation
New Rehab -
. . L . & HP
Scenario Projects Irrigation | Irrigation
) Cost (M
Area (ha) Area
NPR/ha)
E6 Tamor Morang | 113 120,963 | 14.3% | 43,743 70,000 889.3
2 (Chisang)
E4 Sunkoshi Marin | 108 182,652 | 15.3% | 171,500 169,889 | 2875.7
& Sunkoshi
Kamala
SunKoshi 3
HPP
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Irrigation
, , NPV (M New ] Rehab ) o hp
Scenario Projects Irrigation | Irrigation
NPV) Cost (M
Area (ha) Area
NPR/ha)
C2 Kaligandaki- 88 151,100 | 16.5% |0 52,455 981.2
Tinau transfer
for full
irrigation in
Rupandehi?2,
Andikola
W6 Naumure 59 36,550 | 11.4% | 36,030 15,226 625.3
Dam, Rapti
Kapilbastu
Diversion
W4 Karnali Transfer | 50 30,952 | 13.8% | 32,996 7,632 644.1
to Kailali
Irrigation
W2 Bheri-Babai 48 41,974 | 16.7% | 2,644 42,467 505.9
Transfer +
Nalsingad Dam
E8 Chatara 45 3,308 10.6% | 18,489 47,993 279.9
Barrage
25. An alternative to multi-purpose projects and large-scale surface irrigation schemes, is

26.

27.

28.

groundwater development.

For improving the irrigation service level, the plan proposes to rehabilitate about 50%
of the existing farmer systems and partial or full management transfer of all agency-
managed surface systems at an estimated cost of about USD 1,069 million. The plan
further proposes to promote land levelling of individual’s lands in irrigation systems
together with support for land consolidation and infrastructure development for water
augmentation and asset management planning.

Research and development, including technology adaptation, would form an integral
part of the Plan covering four priority areas: irrigation and agriculture practices;
construction technology, irrigation management, social development in irrigation, and
water resources and watershed management.

Over 25 years, the estimated capital cost for a total of 318,000 ha groundwater projects
is USD 997 million as presented in Table 8. The same for projects proposed in hills and
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mountains is USD 1,583 million; for program related to irrigation management and
modernisation USD 1,069 million; for projects related to multi-purpose and diversion
will require USD 9823 million; giving a total outlay of USD 13,472 million. Based
on estimated incremental change in cropped area required between 2019 and 2024,
and between 2025 and 2029, about 558,500 ha and 538,500 ha will be developed
respectively. Similarly, by 2044 from 2030, the total area covered will be 994,500 ha.

Table 8: Irrigation Development Plan

Short Term (2019- Medium Term Long Term (2030-
24) (2025-29) 44)

SN Project

1. | Multipurpose | 215,000 | 1,145 248,500 2,282 248,000 | 6,396
and Reservoir
Projects

2. | Groundwater | 80,000 249 138,000 | 343 140,000 | 405
and Pumping
3. | Hill Gravity 111,500 | 401 454,500 1,182
and Pumping
4. | Irrigation 152,000 |222.7 152,000 |222.7 152,000 |623.5

Management

Modernisation
and
Rehabilitation
Term

Total 558,500 2,018 538,500 2,848 994,500 8,607

29. Finally, this Plan covers a 25-year span with multiple national projects costing billions
of dollars. To maximise the benefits, a comprehensive monitoring and evaluation Plan
has been proposed together with annual reporting on performance indicators such as:
modernised area, efficiency, cropping intensity, equity, land and water productivity

and management funding.
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BT 9¥H)
q Installation of gates at H/R of Nepal Gandak West Canal and Completed
replacement and repair of other gates in the canal system.

3 E/W in reshaping in main canal and lining works in main canal Completed
offtakes.

3 E/W in reshaping, lining, gabion, gravel and culverts works in
branch canal of Nepal Gandak West Canal.

v E/W in reshaping works, gravel works, construction of lined canal | Completed
and culvert in Piparpati and Prasauni minors of Nepal Gandak
West canal.

Y E/W in reshaping, lining, Gabion works, gravel works, and cul- Not Initiated

vert in minor canals of Nepal gandak west canal.
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€ Construction of lined canal, foot bridge and culverts in Nepal Not Initiated
Gandak West canal.

0 Earthworks in reshaping and gravel works in Ragargunj,Germi, Completed
Pallhi and Manjhariya minor of Nepal Gandak West Canal.

c Earthworks in reshaping and gravel works in Ragargunj,Germi, Not Initiated
Pallhi and Manjhariya minor of Nepal Gandak West Canal.

< Earthworks in reshaping for MCs, SFDs, MFDs, Field outlets Completed
and Chibani watercourse and gravel works for Ragargunj, Germi,
Pallhi and Prasauni minor of Nepal Gandak West Canal

q0 Earthworks in reshaping for MCs, SFDs, MFDs, Field outlets Not-Initiated
and Chibani watercourse and gravel works for Ragargunj, Germi,
Pallhi and Prasauni minor of Nepal Gandak West Canal

19 Construction of settling basin at Nepal Gandak West Canal. Under-Con-

struction

THA AT STTATSHAT ShIAshA(ITTA. 20£8/0¢R)

q Construction of Lined Canal, Canal Structures and Protection Completed
Works at Ragargunj Minor

3 Construction of Lined Canal, Canal Structures and Protection Completed
Works at Palhi Minor.

3 Construction of Lined Canal, Canal Structures and Protection Under-Con-
Works at Parsauni Minor. struction

¥ Construction of Lined Canal and Canal Structures at Piparpati Under-Con-
Minor. struction

Y Construction of Lined Canal, Canal Structures and Protection Under-Con-
Works at Bishnugunj Branch. struction

€ Gabion Protection Works at Singha Khola D/s of Nepal Gandak | Completed
Main Canal.

0 Gabion Protection Works at Raipura Khola D/s of Nepal Gandak | Completed
Main Canal.

c Gabion Protection Works at Shir Khola D/s of Nepal Gandak Completed
Main Canal.

Q Construction of Lined Canal and Canal Structures at U/s of Mairi | Completed
Pani-Phekuwa.

q0 Construction of Lined Canal and Canal Structures at Tharudanda | Completed

Megha Irrigation Project.




T e RIS g givar, 9rd.R0colcq

oA ferameReTURS Hirad

19

Construction of Bed Bars for Protection of Existing Headworks of | Under-Con-
Deusat Khola IP. struction

Construction of Lined Canal and Canal Structures at East of Aap- | Completed

A
chaur Badh.
q3 Construction of Lined Canal and Canal Structures at Kakarsod Under-Con-
Samagra [P Dholbazar. struction
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