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6.3-3   

Disclaimer: This Upper Arun Hydro-electric Projectôs draft Environmental and Social Impact Assessment (ESIA) was prepared by UAHEL 

broadly following Good International Industry Practices (GIIP) as those required under the Bankôs Environmental and Social Framework 

(ESF).  

The review of this ESIA is a key part of the Bankôs due diligence process and is currently ongoing. This draft ESIA may still contain gaps to 

fully address all pertinent E&S issues in the project. Any gaps will be covered through supplemental studies, assessments, and/or plans that 

will be completed in a reasonable timeframe to ensure compliance with the ESF. 

For the benefit of potentially project affected people (PAP) and other interested stakeholders, and in alignment with the Bankôs Policy on 

Access to Information this draft ESIA is being disclosed as soon as it became available. This disclosure, however, should not be considered 
as a final clearance of the ESIA by the World Bank. 

https://www.uahel.com.np/
mailto:uahepnea@gmail.com
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EXECUTIVE SUMMARY 

Introduction 

Nepalôs economic and social development is being hampered by inadequate energy supply. To address 

this, the Upper Arun Hydro-Electric Limited (UAHEL), a subsidiary of the Nepal Electricity Authority 

(NEA), proposes to construct the Upper Arun Hydroelectric Project (UAHEP or Project), with an installed 

capacity of 1,040 MW, on the Arun River in the Bhotkhola and Makalu rural municipalities of 

Sankhuwasabha District, in Koshi Province of Nepal. The UAHEPôs very high head (508 m) and 

relatively firm river flow will result in approximately 4,549.57 GWh of average annual energy generation. 

With its proposed peaking run-of-river operations, the Project will generate nearly 1,250 GWh of critical 

dry season energy, with 67% of that energy coming during peak demand periods.  

The UAHEP project site lies in a straight line about 200 km east of Kathmandu, and about 10 km south 

of the China border. The Project is located in a relatively remote area of eastern Nepal, which is only 

now obtaining vehicular access with the ongoing construction of the Koshi Highway. To provide access, 

the Project will still need to construct a bridge over the Arun River and an approximately 21.6 km road, 

including a 2.0 km tunnel, to access the headworks site. 

The proposed UAHEP dam site is located in a narrow gorge about 350 m upstream from the confluence 

of the Chepuwa Khola and the Arun River near the village of Rukma. The powerhouse lies near the 

villages of Limbutar and Sibrun, about 750 m upstream from the confluence of Arun River with Leksuwa 

Khola. The right (west) bank of the Arun River lies within the Makalu Barun National Park Buffer Zone. 

The Barun River drains much of the national park and flows into the Arun River between the UAHEP 

dam and powerhouse.  

The Projectôs Direct Impact Area (DIA) encompasses the access road, hydropower facility, and 

transmission line footprints and other nearby areas that may be affected by noise, dust, vibration, 

changes in river flow, increases in vehicular traffic, labor influx, and changes in social organization, 

economic activities, and cultural heritage. The DIA includes 29 small, primarily agricultural, villages 

totaling about 1,400 households (see Figure ES.1), most of which are located well above the Arun 

River due to the fact that in this area the river is flanked by a steep gorge. Some of the steep slopes 

along the river are used to cultivate cardamom, the primary cash crop in the area. It is only in the area 

downstream from the confluence with the Barun River that the river valley widens sufficiently for some 

small villages to be established near the river. Nearly all of the settlements are occupied by a range of 

indigenous peoples, representing several different ethnic and religious groups. The Indirect Impact Area 

(IIA) includes the areas within the administrative boundaries of the Bhotkhola Rural Municipality and 

Makalu Rural Municipality, Wards 3 and 4, and includes those areas that could be affected by changes 

in ecosystem services, community health, or cultural heritage.  
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Figure ES.1: UAHEP Direct Impact Area 
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Legal and Institutional Framework 

A separate and independent Environmental and Social Impact Assessment (ESIA) has been 

undertaken, in accordance with the World Bank Environmental and Social Framework (ESF), to ensure 

that the Project conforms with good international standards and practices on social and environmental 

standards. Likewise, the Environmental Impact Assessment (EIA) was conducted, as per Environment 

Protection Rules 2020, to comply the national requirements of Nepal. Key standards and requirements 

are listed below. 

Â World Bank standards: 

- Environmental and Social Framework 

- Environmental and Social Standards 

Â Good practice notes, handbooks, templates, and checklists 

- General Environmental, Health and Safety (EHS) Guidelines 

- IFC Good Practice Note 2018 Environmental, Health, and Safety Approaches for Hydropower 

Projects 

- Industry sector guidelines for electric power transmission and distribution 

Â Environment Protection Rules and other key legal and institutional requirements of the 

Government of Nepal 

Project Description 

The UAHEP includes a project access road, hydropower facility, transmission line, and various ancillary 

facilities, all of which are included for assessment in this report (Figure ES.2). 

Project Access Road 

There is currently no road access to the UAHEP site, so the Project will require construction of a 21.6 

km long access road, with a 4.5 m wide carriageway within a 20 m wide right-of-way (RoW), which will 

branch off the Koshi Highway, providing access to both the project powerhouse and headworks. This 

road will include a 2.03 km long tunnel with a 4.0 m wide carriageway and two 1.0 m wide shoulders, 

and bridges over the Arun River and Chepuwa Khola. Construction of the access road will require 

several ancillary facilities including three workersô camps, two aggregate crusher and batching plants, 

and four spoil disposal areas. The access road is considered an associated facility, as the World Bank 

will not be funding the construction of this road. 

Hydropower Facility 

The UAHEP hydropower facility will involve the construction of a 100m-high dam on the Arun River, 

which will form a 20.1 ha reservoir; a headrace tunnel of 8,362 m in length; an 8.4 m section net diameter 

for transporting water from the reservoir to the powerhouse; and a powerhouse with an installed 

capacity of 1,040 MW. The Project will create a 16.45 km long diversion reach along the Arun River 

(i.e., the river segment between the dam, where a significant amount of some river flow will be diverted 

to, the powerhouse, and via the tailrace will be returned to the same river), which will be subjected to 

reduced or minimum flows. Construction of the hydropower component will require a variety of ancillary 

facilities focused in the headworks area, headrace tunnel (horizontal access tunnel to the headrace 

tunnel) portal area, and powerhouse area, including two ownerôs camps, four contractorôs camps, three 

power plants for construction, two water plants, four wastewater treatment plants, a quarry, several 

borrow areas, a crushing plant, two batching plants, two fabrication shops, two maintenance shops, 

four spoil disposal areas, a fuel depot, and an explosives magazine.  
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Figure ES.2: Proposed UAHEP Facilities 
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Transmission Line Component 

The UAHEP will require construction of a transmission line to evacuate the electricity generated at the 

powerhouse and connect it to the Nepal electricity grid. UAHEL proposes to construct a 5.8 km long, 

400 kV double circuit transmission line within a 46 m wide RoW extending from the UAHEP switchyard 

to the proposed Arun Hub substation at Hitar. The transmission line towers will be located along the 

centerline of the RoW. Construction of the transmission line will require a variety of ancillary facilities, 

including workersô camps and storage areas at each of the 16 towers. No access roads will be 

constructed for transmission lines, rather construction materials and equipment will be transported by 

porters, pack animals, and, if necessary, helicopters to each tower location, which is common practice 

in Nepal for transmission line construction. The health and safety standards applied will be in compliance 

with national standards and World Bank standards (ISO 45001 or equivalent standards). Based on 

preliminary information available at present, there are no people living in or using the land in the RoW. 

A detailed E&S assessment will be followed by the, construction of the transmission line, which is 

planned to occur during the last year of hydropower construction so that the transmission facilities will 

be in place in time for hydropower commissioning.  

Project Alternatives 

Based on the World Bank guidelines and the provisions of Environment Protection Rules 2020, the 

following alternatives were considered in finalizing the project design, construction methods, and 

operational modalities. 

Without Project Alternative 

Under the Without Project Alternative, the UAHEP would not be constructed. This would avoid all of the 

environmental and social risks and impacts associated with the construction and operation of the 

Project. Not constructing the Project, however, would not address the shortages in meeting Nepalôs 

projected power demands, and especially peak demands during the dry season. The other way of 

looking at the Without Project Alternative is to consider the likely impacts associated with other 

ñreplacementò projects that would be needed to provide the equivalent annual average energy and dry 

season peak demand energy provided by the UAHEP. The UAHEP takes advantage of a unique and 

highly valuable water resource in the Upper Arun River. As there are relatively few sites available in 

Nepal that can support over 1,000 MW capacity project, it is reasonable to assume that multiple smaller 

projects would be needed to provide equivalent energy to that provided by the UAHEP. Multiple smaller 

projects would almost certainly mean additional dams, access roads, transmission lines, and ancillary 

facilities, resulting in more adverse and significant direct, indirect, and cumulative environmental and 

social risks and impacts.  

System Alternatives 

Nepal does not have its own reserves of gas, coal, or oil, plus projects financed by the World Bank 

should have lower carbon emissions and reduce their impact on the climate. Hence, these options are 

not considered viable. Many households in Nepal currently rely on biomass (e.g., firewood, dung) for 

cooking and heat, but increasing the use of biomass would threaten the countryôs valuable forests and 

biodiversity and raise health concerns due to indoor air pollution. So, biomass is not considered a viable 

option. This leaves the renewable energy sources of hydropower, wind and solar as the most viable for 

Nepal. While both wind and solar power could contribute to meeting Nepalôs power demands, relatively 

little have been developed thus far and they would struggle to provide the overall average annual energy 

needed or meet the peak dry season power demands that the UAHEP is intended to address. For these 

reasons, hydropower is considered the preferred energy source for meeting the purpose and need of 

the UAHEP. 
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Location Alternatives 

Alternative locations were considered for all project facilities, including the headworks, water 

conveyance system, powerhouse, tailrace, access road, transmission line, and ancillary facilities. 

Several changes were made in the adopted location of these facilities as a result of the alternatives 

analysis, including changes in the transmission line route and the location of various ancillary facilities 

(i.e., spoil disposal areas, workersô camps, powerhouse water plant, headrace employerôs camp, quarry 

access road, borrow areas, and fuel depot). These changes in specific facility locations were made to 

minimize physical displacement, the placement of permanent facilities within the Makalu Barun National 

Park (MBNP), impacts on agricultural land, and forest clearing, and to maximize buffers to the villages 

of Sibrun, Namase, and Rukma. 

Design/Technology Alternatives 

Design/technology alternatives included the evaluation of alternative dam design, reservoir elevations, 

powerhouse types, sediment management, blasting technologies, transmission towers types, tower 

foundations, and transmission voltage. The selected designs reduce environmental and social risks and 

impacts (e.g., optimize spoil disposal, reservoir inundation area) and incorporate environmental 

protection measures (e.g., transmission towers designed to separate conductors by more than the width 

of the largest bird wingspan to effectively eliminate the potential for collision injuries and electrocution). 

Construction Alternatives  

Construction alternatives included river diversion options and tunnelling methods. The selected 

alternatives avoid impacts on the MBNP (i.e., diversion tunnel located outside of MBNP) and reduce 

spoil disposal impacts. 

Operational Alternatives 

Operational alternatives considered peaking, peaking run-of-river (PRoR), and run-of-river (RoR) 

operating modes. Although RoR is generally preferred from strictly an environmental and social 

perspective, as it maintains as close as possible a natural flow regime, it would not support the project 

purpose of meeting Nepalôs dry season peak electricity demand, which requires some water storage 

and peaking operation to meet peak electricity demand periods. In this case, the proposed PRoR 

operation would achieve the project purpose, while limiting the reservoir size and reducing downstream 

water level fluctuations.  

In summary, potential environmental and social risks and impacts were considered, along with technical 

and cost factors, in finalizing the proposed project design. The proposed design reflects the 

environmentally and socially preferred alternative, inclusive of the concerns and issues raised during 

consultations with affected communities and project affected households, within the constraints of the 

project purpose of helping to meet Nepalôs dry season peak demand. 

Stakeholder Engagement 

The Project prepared a Stakeholder Engagement Plan (SEP) early in the ESIA process to guide 

engagement with stakeholders. The objectives of the SEP were to: 

Â Establish a systematic approach to stakeholder engagement that will help UAHEL build and 

maintain a constructive relationship with stakeholders, especially project-affected parties. 

Â Assess the level of stakeholder interest and support for the Project, enable stakeholdersô views to 

be considered in project design, and improve the environmental and social sustainability of the 

Project. 

Â Provide means for effective and inclusive engagement with project-affected parties and other 

interested parties throughout the project life cycle on issues that could potentially affect them.  
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Â Ensure transparent and timely disclosure of appropriate project information on environmental and 

social risks and impacts on stakeholders in a timely, understandable, accessible, and appropriate 

manner and format. 

A grievance redress mechanism (GRM) was established to receive, record, and respond to stakeholder 

concerns and complaints. Aggrieved persons are able to notify community leaders, UAHEL, or submit 

grievances anonymously in one of eight grievance boxes placed in local villages, as described in detail 

in the SEP. Furthermore, there are GRMs in the IPP, which will be integrated with the project GRM, and 

an extended GRM linked with project GRM for sexual exploitation and abuse and sexual harassment 

(SEA/SH), with trained GRM personnel on SEA/SH, a SEA/SH point person in the Project GRM team, 

a referral protocol, and a GBV Service Provider for referrals. Various disclosure and communications 

materials were developed and shared with stakeholders including a Project Information Document (PID), 

a Frequently Asked Questions (FAQ) document, and a brochure describing the GRM, all of which were 

available in Nepali. These communication materials were distributed to stakeholders and are also 

available at the Project Information Centre (PIC), which was established in Gola in September 2019 and 

staffed by a project representative. The project team has held regular meetings with stakeholders since 

the initial ESIA scoping meetings in January 2019, and approximately 160 stakeholder engagement 

activities have been undertaken (see Table ES.1). 

Table ES.1: Stakeholder Engagement Activities Undertaken to Date 

Date Period Engagement Activity/ 

Topic 

Stakeholders Participated 

January 2019 Scoping consultation Directly and indirectly affected stakeholders 

MayïJune 2019 ESIA baseline studies and 

consultation 

Directly and indirectly affected stakeholders 

October 2019 ESIA baseline studies and 

consultation 

Directly and indirectly affected stakeholders 

December 2019ïFebruary 2020 Grievance consultation  Directly and indirectly affected stakeholders  

December 2019ïJanuary 2020 Social baseline/RAP 

census and consultation  

Directly impacted households  

JanuaryïFebruary 2020  ESIA and Gender Action 

Plan 

Directly and indirectly affected stakeholders 

March 2020  CIA  Directly and indirectly affected stakeholders  

November 2020 RAP consultation Directly impacted households 

December 2021 RAP & ESIA Disclosure 

meetings 

Directly and indirectly affected stakeholders 

February 2023 GBV Assessment 

consultation and SEA/SH 

Action Plan 

Directly affected and other local 

stakeholders 

October 2020-December 2023 FPIC consultations and IPP 

development 

IP communities affected by the Project, 

AJAC and LG 

These engagements were focused on: 

Â Disclosing project information including alternatives 

Â Informing stakeholders about the status of the Project 
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Â Seeking stakeholder input on various environmental and social issues, management measures, 

and benefit enhancers  

Â Obtaining stakeholder insights that would help the evaluation of project alternatives 

The feedback from the affected villages during the ESIA disclosure meetings generally reflected 

cautious support for the project. The affected people are primarily concerned about receiving proper 

compensation for their land and structures, potential effects on their way of life, and ensuring the 

proposed mitigation and management plans are effectively implemented. They requested that UAHEL 

keep the communities well informed about all aspects of the Project. 

Baseline Conditions 

This section describes the baseline physical, biological, and social conditions in the DIA. 

Physical Baseline 

Physiography, Climate, Geology, and Soils 

The Project lies within the High Mountain Physiographic Zone in Nepal, with the project footprint located 

between elevations 1,065 (near powerhouse tailrace) and 2,010 m (in the headworks area). From a 

climate perspective, the Project is located in the sub-tropical (up to 1,200 m) and temperate (1,200ï

2,400 m) climatic zones, with cool to cold winters and occasional snowfall at upper elevations, and warm 

summers. The area has distinct wet and dry seasons, with about 70% of the annual precipitation 

occurring during the monsoon period between June and September. The Arun River valley in this area 

is a deeply incised gorge with steep slopes rising directly up from the riverbanks. The river substratum 

and the flooded banks are characterized by large boulders mixed with pebbles and cobbles, with little 

or no sandy admixture. This reflects the Arun Riverôs high sediment transport capacity. Project soils are 

relatively thin (<50 cm), acidic, well drained, loamy sands with high organic matter content and relatively 

rich in nutrients, with shallow depth to bedrock. 

Water Resources 

The UAHEP is located on the Arun River, which is a tributary of the Sapta Koshi River, which in turn is 

a tributary of the Ganges River in India, which ultimately discharges into the Bay of Bengal in the Indian 

Ocean. The river originates from a glacier in the southern part of the Tibetan highlands in China. At the 

headworks site, which is about 14 km (by river) downstream from the Nepal-China border, the Arun 

River has a drainage area of 25,700 km2, with approximately 98% of that draining from China. The Arun 

River is a relatively high volume, high gradient/high velocity, glacier-fed (i.e., cold with high sediment 

load) river, with an average annual flow of 217 m3/s at the dam site.  

The Arun River is one of the most highly sediment-laden rivers of Nepal. Recent measurements reveal 

a sediment load of 16.24 million tons per year, of which 13.81 million tons is suspended sediment 

(average suspended sediment load is 2.01 kg/m3) and 2.43 million tons is coarse bed load (CSPDR, 

2020). Further, these studies also show that most sediment transport (95.5% of sediment load) occurs 

during the months of May to October.  

There are many springs and small streams found in the DIA, many of which are used for water supply, 

irrigation, to power a mill, and four micro-hydropower projects that provide electricity to local villages. 

The water quality of the Arun River is good, other than the high turbidity (range of 17ï1,702 

nephelometric turbidity units [NTU]) resulting from its high sediment load. Similarly, the water quality of 

most of the springs is also considered good, with much lower turbidity levels (maximum of 7 NTU) 

relative to the Arun River. Some small streams show evidence of fecal coliform contamination, likely 

from animal or human waste. 

Air Quality and Noise 

The ambient air quality of the DIA is very good, well below Nepal Ambient Air Quality Standards, as 

there are no industrial emission sources, although areas along the Koshi Highway show elevated 
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particulate matter concentration (PMC). Similarly, noise levels in the DIA are generally low reflecting the 

rural residential setting, with higher noise levels found from monitoring sites near schools and along the 

Koshi Highway. 

Land Cover 

The Project is located in a relatively remote portion of northeast Nepal. Since 2019, vehicular access 

has been available along the west side of the Arun River, currently only as far as the Barun River. There 

is still no vehicle access to the east side (left bank) upstream from Arun-3 Hydroelectric Project (HEP). 

Forest is by far the dominant land cover (67%), with agriculture (primarily cardamom, millet, and small 

plots of crops grown for local consumption) representing most of the remaining land (26%). Some 

residents grow crops within the forested areas. 

Landscape Values and Visual Amenity 

The DIA is rich in natural beauty, cultural heritage, and ethnic diversity, including the MBNP and Barun 

Bazar, which is the site of the annual Barun Mela (see Section 6.3.14). Waterfalls are common 

throughout the DIA, with Chepuwa Khola falls, located about 350 m downstream from the UAHEP dam, 

being one of the largest and most visible. There is also a large waterfall on the Barun River 

approximately 100 m upstream from its confluence with the Arun River, which is visible from Arun Valley 

from locations near Sibrun and Hema. The Arun River gorge cuts through steep forested slopes and 

fields of cardamom and millet. The area is of high scenic value. 

Biological Baseline 

World Bank Environmental and Social Framework (ESF) ESS 6 requires the designation of an 

Ecologically Appropriate Area of Analysis (EAAA), which is defined as an area that delineates the extent 

to which a proposed project may affect the surrounding biodiversity, especially in terms of assessing 

potential effects on species or features that could trigger critical habitat. The Terrestrial EAAA was 

defined as the areas below the 4,000 m elevation contour with, which generally reflects the tree line in 

the project area. The Aquatic EAAA was defined based on the ecological requirements of the Golden 

mahseer, as this species was identified as being the species most likely to trigger critical habitat. The 

Aquatic EAAA was defined as the aquatic habitat upstream from the 700 m elevation contour, which 

reflects the lower elevational range for golden mahseer spawning habitat.  

Protected and Key Biodiversity Areas 

The background assessment considered several types of protected and key biodiversity areas, including 

national/legally protected areas, WWF Ecoregions, Key Biodiversity Areas (KBA), UNESCO World 

Heritage Sites, and Ramsar Wetlands of International Importance. There are several legally protected 

and internationally recognized areas of high biodiversity value within the Projectôs EAAA, including the 

MBNP, an Important Bird Area (IBA) (the Khandbari-Num Forests IBA), and the Qomolangma UNESCO 

Man and the Biosphere Reserve. The EAAA does not include any Ramsar Wetlands of International 

Importance, Alliance for Zero Extinction Sites, or World Heritage Natural Sites. The MBNP and IBA, 

which are located along the entire west (right bank) of the Arun River from the Projectôs dam/reservoir 

downstream to the powerhouse, consists of a Core Area and is surrounded by a designated Buffer Zone, 

both of which are part of the MBNP and included in the IBA. The Khandbari-Num Forests IBA is located 

on the east (left bank) of the Arun River, but about 15 km downstream, near the Arun-3 HEP. 

Terrestrial Habitat 

The Projectôs DIA consists of 74% natural habitat (mostly forest) and 26% modified habitat (mostly 

agricultural land and small villages). Four distinct forest communities are found within the DIA ï Alnus-

schima mixed forest, Lyonia-rhodendron forest, Alus-pinus forest, and Alnus-castonopsis-lyonia forest. 

There are eight community forests found within the DIA, which are government owned, but community 

managed.  
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Aquatic Habitat 

The Arun River is a cold, turbid, snow-fed river, as are some of its major tributaries (e.g., Barun River), 

which drain the high Himalayas. Other tributaries that only drain lower elevations tend to have slightly 

warmer and less turbid water (e.g., Leksuwa Khola, Ikhuwa Khola), and are referred to as ñwarm 

tributariesò. The Upper Arun River is fast flowing with relatively limited ecological value, a low number 

of fish species (11) and a low number of other aquatic species, compared to downstream reaches of the 

river. The larger perennial warmer tributaries probably play a limited role in the Upper Arun aquatic 

ecosystem. The most important fish species in the Arun River, the common snow trout (Schizothorax 

richardsonii), spawns in the Arun River. The entire Arun River is considered natural habitat in 

accordance with World Bank definitions (ESS 6). 

The most ecologically valuable sections of the warm water tributaries are their confluence with the Arun 

River. This is because upstream migrating fish species such as common snow trout use these areas for 

spawning. The common snow trout (IUCN VU) was by far the most abundant species in the collected 

fish samples in the upper part of Arun River, representing over 80% of all individuals caught. The few 

other relatively common species included the mid-range migrant species Psilorhynchus pseudecheneis 

(IUCN LC) and Neolissochilus hexagonolepis (IUCN NT). Golden mahseer (Tor putitora) a critical habitat 

species, widely distributed in the Himalayan Rivers, has not been observed in the upper part of the Arun 

River since 2018 (it has been observed downstream of Arun 3 HEP).  

Critical Habitat Assessment 

Critical habitat is defined in the World Bank ESS 6 as ñareas with high biodiversity importance or value, 

including: (a) habitat of significant importance to Critically Endangered or Endangered species, as listed 

in the IUCN Red List of threatened species or equivalent national approaches; (b) habitat of significant 

importance to endemic or restricted-range species; (c) habitat supporting globally or nationally 

significant concentrations of migratory or congregatory species; (d) highly threatened or unique 

ecosystems; (e) ecological functions or characteristics that are needed to maintain the viability of the 

biodiversity values described in (a) to (d).ò These criteria were used to screen species and habitats 

potentially present in the Ecologically Appropriate Area of Analysis (EAAA), which identified four 

mammal fauna species that trigger critical habitat. These were as follows: 

Â Himalayan red panda (Ailurus fulgens) ï This species is categorized by the IUCN Nepal and Global 

Red List as Endangered and has been captured by camera trappings carried out for the UAHEP 

ESIA. It has also been reported in Sankhuwasabha District where the Project is located. It prefers 

moist montane forest, but can also use high altitude shrub land. Habitat types include temperate 

and subalpine forest zones of the Himalayan ecosystem between 2,400ï4,000 m elevation in Nepal 

(Thapa et al. 2020). This species was identified during field surveys conducted for the Project, 

considering its preferred habitat preference (high altitude with a core elevation range of 2,800ï

3,200 m), it is present in the EAAA (elevation range of 410ï4,410 m).  

Â Himalayan black bear (Ursus thibetanus) ï This species is categorized by the IUCN Red List as 

Vulnerable, and the National Red List as Endangered. It has a large distribution range, extending 

from Iran, Northern Pakistan, India, Nepal, Bhutan, Northeast India, and mainland Southeast Asia. 

The EAAA contains suitable habitat for this species. Habitat types include forest, wetlands (inland), 

grassland, shrubland, artificial/terrestrial, with a lower and upper elevation limit of 0 m and 4,300 m 

respectively. This nationally Endangered species was observed in the project area. Interviews with 

locals and expert consultations revealed that this species is recorded. 

Â Clouded leopard (Neofelis nebulosa) ï This species is categorized by the IUCN Nepal as 

Endangered and by IUCN Global as Vulnerable. It has been observed in the project area. Also 

called mainland clouded leopard, the clouded leopard (Neofelis nebulosa) is a wild cat inhabiting 

dense forests from the foothills of the Himalayas through Northeast India and Bhutan to mainland 

Southeast Asia and into South China. The clouded leopard is the first cat that genetically diverged 

9.32 to 4.47 million years ago from the common ancestor of the pantherine cats. Today, the clouded 

leopard is locally extinct in Singapore, Taiwan, and possibly in Hainan Island and Vietnam. The wild 
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population is believed to be in decline with fewer than 10,000 adults and no more than 1,000 in 

each subpopulation. It has been listed as Vulnerable on the IUCN Global Red List since 2008. The 

population is threatened by large-scale deforestation and commercial poaching for the wildlife trade.  

Â Spotted linsang (Prionodon pardicolor) ï This species is categorized by the IUCN Nepal as 

Endangered and by IUCN Global as Least Concern. Native to much of Southeast Asia, the spotted 

linsang has been observed in the project area. It is widely distributed, although usually sparsely 

recorded. The range of the spotted linsang includes eastern Nepal, Sikkim, Assam and Bengal 

in India, Bhutan, northeastern Myanmar, northern Thailand, Laos, northern Vietnam, and 

western Sichuan, Yunnan and Guizhou and southwestern Guangxi in southern China. It is 

uncommon to rare throughout this range. It primarily inhabits evergreen forests and shrubland. 

A large portion of this habitat is not protected, and this may cause the spotted linsang to be 

threatened with extinction due to habitat loss.  

Social Baseline 

Demographics, Ethnicity and Religion 

The Project is located in Sankhuwasabha District, where the majority of the population live in rural 

municipalities and only about 20% of the population live in municipalities (Census 2011, CBS 2012). In 

Bhotkhola, aadibasi/janajati (indigenous people) comprise 95% of the total population, as compared to 

35% of the total population in Nepal (Nepal Census 2011, CBS 2012). The major ethnic groups in 

Bhotkhola Rural Municipality are Bhote (43%), Rai (32%), and Tamang (11%); the other aadibasi/janajati 

groups (e.g., Lhomi, Sherpa) comprise the remaining 9% of the population.  

Most of the households are followers of the Tibetan-influenced schools of Buddhism (80%), about 9% 

reported themselves as Hindus, and 8% still follow Kirat or animism. At national level the distribution is 

app. 81% Hindus, 11% Buddhist, Muslim 4%, and Kirant almost 4%. 

Within the DIA, children below the age of 5 years comprise 9% of the total population. The education 

level for the population above 5 years of age shows that 26% of the population is illiterate and another 

9% has only functional literacy (limited to reading and writing simple sentences). The overall national 

adult literacy rate was 71% (CBS 2021). Most of the children are enrolled in primary and lower secondary 

schools available in the project area. 

Land Use and Ownership 

The average land holding in the Project DIA is 2.3 ha or 47 ropani (1 ropani = 509 m2). Within the DIA, 

women in approximately 18% of the households own land jointly or in their name. Although, women own 

land in their name, the decision to sell or not to sell land is usually made by male family members.  

Most households own some agricultural land, some own private forestland, and often have a small 

orchard or at least fruit trees. This composite use of different types of land is crucial for meeting various 

requirements of the households and helps in making the household self-sufficient. Apart from cultivating 

their own land, some households cultivate additional land obtained through sharecropping or on lease 

(bandagi). Some households also report cultivating some of the government-owned land.  

Most villages in the DIA make little use of the Arun River, because the larger villages are found on more 

gently sloping land well above the river elevation. In the DIA, water from the Arun River is not used for 

drinking water, irrigation, or transport purposes. However, the Arun River is considered holy in several 

religions and the oral traditions (mythology) of prominent ethnic groups describe its spiritual significance. 

Several ethnic groups use the Arun and Barun rivers for cremation rituals.  

Households get their drinking water from streams and springs. The flow of some springs is channeled 

to farmland for irrigation purposes or to operate ghatta (water mills), which are used to grind maize, 

millet, barley, and other grains. Some streams are used to generate electricity through micro 

hydroelectric plants, which supply power for a fixed number of hours to one or multiple villages.  
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Economics and Livelihoods 

In the DIA, about 74% of the working population are engaged in agriculture and allied activities, such as 

livestock keeping and harvesting forest products. Participation in trade or small business and services 

are reported by 9% and 8% of working population, respectively. Only 3% of the working population report 

being engaged in wage labor, which includes both agricultural and construction work.  

Many residents of the DIA participate in some form of multi-year or seasonal migration, primarily 

because of poverty, remoteness of villages, extreme climatic conditions, and lack of access to jobs, 

hospitals, and schools within their own villages. About 3% migrate outside of the country for 

employment, typically for several years if not permanently. According to the DIA socioeconomic survey, 

about 24% of the residents leave the area for at least part of the year. This includes some adults seeking 

temporary/seasonal work in cities such as Kathmandu, Khandbari, Dharan, and Darjeeling (India), 

where there is greater access to employment and economic opportunities to supplement their income, 

but these residents typically return to their home village to live for at least part of the year. Many families 

in the higher elevations (e.g., Chepuwa, Rukma) will move to lower elevation villages during the winter 

to escape the cold, where they sell medicinal herbs and other non-timber forest products (NTFPs) to 

generate income. 

The livelihood strategy of most households involves subsistence agriculture and livestock keeping, along 

with the collection and sale of medicinal herbs or forest products, supplemented by working in trekking-

tourism when the opportunity arises. Agricultural crops include rice, where suitable land is available 

(only 35% of households), otherwise millet, maize, and barley, along with vegetables, oilseeds, and 

fruits. Cardamom is the main cash crop in the DIA, with approximately 85% of households cultivating 

cardamom. Livestock (large domestic animals such as cattle, yaks, and mules; small livestock such as 

sheep, goats, and pigs; and poultry) are an integral part of the subsistence lifestyle, with 96% of the 

households keeping livestock.  

Most households in the DIA are members of a community forest user group (CFUG), which enables 

them to access, manage, and collect various NTFPs, which are a key component of their subsistence 

livelihoods. For example, small farmers rely heavily on forests for grass and fodder to feed their livestock. 

They also collect leaf litter for use on their farms and firewood, which is the main source of energy for 

cooking and heating. 

Hunting was an important feature of traditional subsistence life of local communities until the MBNP was 

declared and community forests were established in the 1990s, both of which restrict hunting. MBNP 

rangers enforce the ban on hunting by regular patrolling efforts and check posts. The Arun River has 

several native fish species, but fishing is limited because of the difficulty in accessing the river in the 

upper gorge area and relatively low fish populations. The little fishing that occurs is mainly done for 

recreation and personal consumption; no commercial fishing occurs.  

The gender disaggregation of the working population reveals that more women (54%) are engaged in 

agriculture than men (46%). The representation of women in services, however, is low (30%) in 

comparison to men (70%). There are more men in wage labor and foreign employment than women. In 

trade and business, though more men (56%) are engaged, women (44%) are well represented. The age 

distribution of working population reveals some instances of child labor (below 14 years) in wage labor 

or agriculture activities, but their number is small. However, there are a considerable number of 

adolescents (15ï18 years) who are working in agriculture and allied activities.  

Community Services and Infrastructure 

Overall, community service provision and infrastructure development within the DIA is inadequate. The 

area has poor road connectivity. There is no public transport connecting Khandbari, the district 

headquarters, to Bhotkhola. Four private operators provide public transport service between Khandbari 

and Gola/Barun Bazar. In terms of policing, the DIA is within Area-1 of Sankhuwasabha District, which 

is controlled by a Sub-Inspector stationed at Hedengna. Other police posts include Hatiya, Chepuwa, 

Gola, and Syaksila. Armed Police Force are stationed in the border town Kimathanka. There are two 

Nepal Army posts, one in Gola and the other in Hatiya.  
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The DIA does not have a waste collection or disposal service, with most organic waste retained as 

compost, and inorganic waste reused or thrown away indiscriminately. Households primarily obtain 

drinking water from local perennial springs, which, in most cases, are piped from locations above the 

village to a central location for use by multiple households. Most households (99%) have toilets and an 

individual septic tank or drain-field. Only a small number of households use basic pit latrines.  

Most households have access to electricity from locally operated micro-hydropower projects, which 

provide power for fixed hours each day. Other households use solar lamps or traditional kerosene or oil 

lamps for lighting. Firewood is the most commonly used cooking fuel, with 97% of the households 

surveyed stated that they depend entirely on firewood for their cooking needs. Households running 

commercial shops and home-stay arrangements often use LPG cylinders.  

Community Health and Wellbeing 

According to the Health Department of Bhotkhola Rural Municipality, approximately 7,000 cases of 

communicable diseases were reported during 2016ï2019 period. Cases of water- and food-borne 

disease were the most common (43%), followed by respiratory tract infections and viral influenza. A total 

of 246 sexually transmitted diseases (STDs) were reported between 2016 and 2019. There were also 

62 cases of nutrition and metabolic diseases (anemia, malnutrition) reported. The number of cases of 

anemia almost doubled from 2017/18 to 2018/19, which were the most recent data available when study 

was conducted. Although gender disaggregated statistics are not available, the health reports cite 

anemia as a major concern among women, as it leads to increased maternal morbidity and mortality 

and poor birth outcomes, as well as a reduction in work productivity. Dog, insect, and snake bites are 

common health hazards. The number of road accidents are very few, as there are few roads or vehicles, 

but when they occur, they often result in fatalities because of the steep slopes.  

There are health posts or community health units in Chyamtan, Gola, Chepuwa, Namase, and Sibrun, 

and, for more severe problems, a district hospital in Khandbari. However, there are insufficient numbers 

of health workers in these health posts and units. Many residents, especially the elderly, prefer to rely 

on traditional medicine/healing practices, which have a strong cultural and religious connection. Based 

on stakeholder consultations it was learned that most residents prefer to seek treatment from traditional 

healers and using herbal remedies before visiting the health posts and units.  

Cultural Heritage 

Most of the tangible and intangible cultural heritage resources in the DIA reflect Buddhist practices 

including prevalence of gompa (monastery), chhorten (stupa or chaitya), and manewall (stone wall 

containing prayer wheels and/or inscribed stone slabs), among other things. Engraved and etched 

stones, including figurines from Buddhist pantheon and stupas, as well as writings in Tibetan script, 

were found in some of the old gompas. Other tangible heritage sites present in the DIA include 

devithans, a religious site that has been worshipped by local people since before living memory; 

naagthans, where Bhote snake worship ceremonies are held; and chautari, which are rest areas built 

under a tree to provide shade for travelers, but often are used as a gathering space for community 

meetings. None of these cultural sites are nationally protected monuments, although they have cultural 

significance for local communities. 

Each ethnic group (e.g., Tamang, Bhote, Gurung, Rai) in the DIA possesses a wide spectrum of 

intangible cultural heritage, including migration history, belief system, oral traditions, life-cycle rites and 

rituals, belief systems linked to the cosmos and natural world, performing arts, and traditional handicrafts 

(e.g., straw mats, bamboo baskets, and woven woolen carpets). Festivals, rituals, funerals, and 

ceremonies are a significant part of community life, and bring entire communities together, reflecting the 

tight-knit kinship that they share. In addition, labor exchange among households, participation in festivals 

and ceremonies, and the Kiduj Samaj1 underpin a strong sense of community spirit.  

 
1 The Kiduk Samaj plays a central role in decision-making on village matters mostly related to birth, marriage and death rituals. 
The decisions made in Kiduk Samaj are accepted as legitimate collective decisions and, as such, it is a respected and legitimate 
body in each village.  
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Death rituals vary by ethnic group and to some extent by community. The Bhote, Gurung, Sherpa, and 

Tamang communities perform death rituals on the hills above their villages, referred to as ñChihan 

Dandaò. Brahmin, Gurung, and Dalit communities conduct death rituals by the Arun River. It was 

reported that the number of Christians in the area has increased over the years, and they have started 

practicing burial rather than cremation. There are no specific burial grounds for Christians. Rai and Kirat 

communities usually have graveyards in their own gardens. 

Communities in the DIA have a spiritual connection to their land, as well as their surroundings, and 

worship mountains, hills, and forests as the abode of gods, goddesses, or souls and spirits, for good 

harvest, good health, and prosperity. The Phalo of Bhote and Mindum of Rai, both sacred chants, invoke 

the gods and natural spirits of mountains, rivers and springs around them. Some of the natural sites 

have cultural importance, including Tatopani Kunda (a natural hot spring near Hatiya), the Arun-Barun 

Dovan (the site for Barun Mela in Barun Bazar), and the Bhembhema waterfall (on the Arun River just 

downstream from the proposed UAHEP dam).  

Impact Assessment and Mitigation 

The Project has been assigned an overall environmental and social (E&S) Risk Classification of High 

Risk, based on the type and scale of the Project (large 1,040 MW hydropower project); its location in 

the developing country of Nepal; the magnitude of the project risks, especially to biodiversity (e.g., critical 

and natural habitat), indigenous peoples, and cultural heritage; and taking into consideration the 

capacity of the Borrower. The key findings relative to project impacts and risks, are as follows, together 

with the proposed measures to mitigate or manage these impacts/risks. 

Physical Environment 

Erosion and Sediment Control 

The Project will disturb 232.14 ha of land, much of which is relatively steep and susceptible to erosion 

and sedimentation, especially during the monsoon season. Side-casting is a common practice in Nepal, 

where excavated soil is simply pushed off to the side of construction works. This practice damages 

downslope vegetation and crops, causes property damage, and can trigger land instabilities in the form 

of landslides and debris flows, undermining the stability of the road or facility being constructed above.  

The Project will implement the following measures to reduce the risk of erosion and sedimentation during 

construction: 

Â Prohibit the Contractor from clearing or disturbing any land beyond those approved by the 

Government of Nepal in the Environmental Impact Assessment (EIA) and Forest Clearance Permit 

approvals. 

Â Require the Contractor to prepare a detailed erosion and sediment control plan, with special 

provisions for controlling all disturbed areas during the monsoon season, for approval by UAHEL 

and the World Bank. 

Â Install approved sediment control measures before initiating land disturbing activities such that 

drainage from all disturbed areas is directed to a sediment control facility (e.g., silt fence, sediment 

trap, sediment pond). 

Â Prohibit the Contractor from side-casting or discharging any excavated material to streams. All 

excavated material must either be re-used as fill material or hauled and properly disposed of at an 

approved spoil disposal site.  

Â Provide an experienced sediment and erosion control inspector as part of the Projectôs EHS Team. 

Effects on River Flow 

The UAHEP will operate in a peaking run-of-river (PRoR) mode, with essentially no net daily water 

storage (i.e., all inflow into the reservoir will be discharged on a daily basis, with only temporary storage 

to allow daily peaking operations). This operating regime will affect flow in the Arun River differently 
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upstream from the project dam, in the diversion reach, and downstream from the powerhouse, as 

described below: 

Â Upstream from the UAHEP Dam ï The Project will have no effect on Arun River flow or hydrology 

upstream from the dam. The dam, however, will create a 2.1 km long reservoir with a surface area 

of 20.1 ha. The peaking operation will result in up to 15 m of daily water level fluctuations within the 

reservoir. 

Â Diversion reach ï The Project will have its most significant effect on flow along the 16.45 km long 

diversion reach between the UAHEP dam and the powerhouse tailrace. Flows in this section will be 

reduced by over 90% during the dry season (October to May) and between 39ï79% during the 

monsoon season (June to September), as all flows up to the powerhouseôs hydraulic capacity of 

235.4 m3/s, except for the required EFlow release of 5.41 m³/s (see EFlow Assessment, Artelia and 

Hydrolab 2024), which will be diverted to the powerhouse and bypass the diversion reach. The 

EFlow will be supplemented by the flows of the tributaries in this dewatered section. This will 

achieve a year round minimum depth of at least 30cm, which has been assessed as adequate for 

the survival and spawning of the common snow trout.  

Â Downstream from the UAHEP powerhouse ï The flows in the section of the Arun River from 

downstream from the UAHEP powerhouse to the backwater of the Arun-3 HEP reservoir, which is 

approximately 11.8 km downstream, will vary significantly during the dry season (October to May) 

as a result of the Projectôs PRoR operations. The most extreme fluctuation in downstream flows will 

occur during the periods with the lowest flows in the Arun River (i.e., December through April), when 

the Project will be operating almost exclusively in a peaking mode. At its most extreme (i.e., during 

January, which has the lowest mean monthly flow), only about 18 m3/s of flow from the diversion 

reach would be reaching the tailrace area when the Project is not peaking. When peaking operations 

begin, the flow in the Arun River immediately downstream from the tailrace will slowly increase from 

18 m3/s to 155 m3/s (i.e., 18 m3/s baseflow + 155 m3/s powerhouse discharges of four turbines). 

This increased flow will continue until 24:00 hours (midnight) when peaking operations terminate, 

and then the powerhouse discharge will cease and the flow in the river will return to the baseflow 

of 18 m3/s.  

Effects on Local Springs 

The Project has the potential to affect flow in at least some springs within the Projectôs DIA, as a result 

of the project access road tunnel, headrace tunnel, and powerhouse cavern, and other underground 

excavation. The construction of these facilities could intercept a fault/fracture zone. As the groundwater 

pressure head can be quite high for these facilities, as they have in some cases over 1,000 m of 

overlying rock, there is a risk of encountering high-pressure seepage during excavation. This seepage 

into the excavation areas could lower the groundwater table, thereby reducing or eliminating flow in 

some overlying springs or streams within the zone of influence. The construction of these tunnels using 

drill and blast techniques could also result in some localized fracturing of rock, which could create a 

preferential groundwater flow path that could also reduce or eliminate flow in some springs and streams.  

The Project will implement the following measures to address the risk of diminished flow to springs or 

effects on streams from construction: 

Â Apply engineering controls such as grouting and reinforced concrete lining to reduce or eliminate 

seepage into the excavated area (these will be applied immediately even before any documentation 

of reduced flows in the springs). 

Â Provide a permanent alternative source of water to the affected households or villages. The Project 

already includes two permanent water treatment plants (one each in the powerhouse and 

headworks areas) with the capacity to meet local water demands. Therefore, the infrastructure will 

be in place, with only minor extensions required, to provide water to any local village in the event 

the Project affects local streams. This water will be provided at no cost to affected households. 
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Sediment Management 

The Arun River carries a large sediment load, 95% of which occurs during the high flow monsoon 

season. The Project has developed a sediment management strategy, which involves shutting down the 

turbines when flows are above 575 m3/s and opening the damôs low-level outlets (LLOs) to flush 

sediment from the reservoir. Sediment transport modelling indicates that sediment deposition will occur 

rapidly within the reservoir with the initiation of project operations, but after about three years, and 

applying the proposed sediment management strategy, the silting and scouring of sediment in the 

reservoir will reach an equilibrium condition, with only about 19% of the reservoirôs storage volume lost 

to sedimentation. The modelling also indicates little sediment deposition within the diversion reach other 

than in two short sections near the outlet of the sediment bypass tunnel (SBT) and just upstream from 

the confluence with the Barun River. The model results indicate that the proposed strategy should be 

effective, although sediment deposition monitoring is recommended for the first five years of project 

operations and adaptive management measures implemented if sediment deposition is materially 

degrading aquatic habitat and impacts on the population of the common snow trout have been identified 

in the diversion reach. 

Effects on Water Quality 

The Project is not expected to have any meaningful impact on water quality in the Arun River, as there 

will be no industrial wastewater discharged and the project reservoir is small and not susceptible to 

stratification or eutrophication. The Project will require up to 4,500 workers, but wastewater treatment 

facilities will be provided at each workersô camp to treat the domestic wastewater to acceptable Nepali 

standards before being discharged to the receiving environment. Stormwater management facilities and 

oil/water separators will also be provided to control erosion from disturbed areas and to manage 

drainage from facilities such as the crushers, batch plants, fabrications shops, maintenance shops, spoil 

disposal areas, and the quarry. 

Hazardous Materials 

Project construction will require the transport, storage and use of relatively large quantities of various 

hazardous materials, especially diesel fuel, but also various oils, lubricants, paints and other materials. 

Accidental spills are impossible to completely prevent and, depending on the material and the volume 

spilled, could pose risks to water quality. The Project will manage this risk as follows: 

Â Prohibit the disposal of any hazardous material or waste on-site. 

Â Provide training for staff using hazardous materials regarding proper care, handling, storage, 

transport, and disposal of hazardous materials and waste. Only trained and authorized personnel 

will handle hazardous materials and waste. 

Â Locate fuel/hazardous material storage facilities at least 50 m away from any watercourse and 

provide an impervious floor, secondary containment with capacity for at least 110% of the largest 

container, and equipping each fuel dispensing hose with an automatic shut-off nozzle. 

Â Prepare a Spill Response Plan, which will identify required preventative measures, roles and 

responsibilities in the event of a spill, the required spill control materials to have available, spill 

control and clean-up procedures, and notification requirements, for review and approval by UAHEL 

and the World Bank. 

Waste Management 

The Project will generate large quantities of both construction debris and domestic waste from the 

construction workforce. The contractor will construct and operate a sanitary landfill onsite or near the 

construction sites for the storage of construction waste and hazardous waste, since there is no waste 

disposal facility in Khandbari. Recyclable materials will be separated on-site for recycling. Effects on Air 

Quality 

During construction, the Project will primarily generate air emissions from the Projectôs three diesel 

power plants, construction vehicles, and fugitive dust. All of these impacts will be temporary and limited 
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to the duration of construction. Spraying water onto exposed soil along roads and at construction areas 

will be used to control fugitive dust during dry periods, and proper maintenance of the power plants and 

construction vehicles will minimize emissions. Other than vehicle emissions, there are no emissions 

expected during project operations. 

Effects on Air Quality 

During construction, the Project will primarily generate air emissions from the Projectôs three diesel 

power plants, construction vehicles, and fugitive dust. All of these impacts will be temporary and limited 

to the duration of construction. Spraying water onto exposed soil along roads and at construction areas 

will be used to control fugitive dust during dry periods, and proper maintenance of the power plants and 

construction vehicles will minimize emissions. Other than vehicle emissions, there are no emissions 

expected during project operations. 

Noise and Vibration Impacts 

Project construction will generate noise, primarily from the power plants, crushers, batch plants, and 

construction equipment. Night-time construction will be prohibited and all equipment and vehicles will 

be required to be maintained in accordance with manufacturerôs specifications. Noise barriers (e.g., 

berms, fences, enclosures) will be installed for noise-generating equipment near villages (e.g., road 

contractor crusher and workersô camp near Namase). Noise modeling indicates that with these 

mitigation measures, the Project will meet the World Bank EHS guidelines. The use of explosives and 

helicopters will also contribute noise, but on a sporadic basis. These noise impacts will be managed by 

prior notification of local residents of their use and again restricting use of helicopters and aboveground 

explosives to daytime hours. There is potential for the use of explosives and large trucks to cause 

vibrations, which could damage structures or destabilize slopes. Modelling indicates that the risk of 

vibration damage is low. Nevertheless, these potential impacts will be managed by limiting the size of 

the explosive charges, controlling vehicles speeds near residential areas, and documenting with 

photographs and video the condition of structures that may be exposed to vibration impacts so any 

damage can be confirmed and compensated. 

Effects on Landscape Values and Visual Amenity 

The Project will result in permanent on-going impacts on landscape values and visual amenities by 

introducing large, modern facilities into an otherwise predominantly natural and rural agrarian landscape. 

Many of the project facilities are underground (e.g., headrace tunnel, powerhouse), which reduces the 

Projectôs impacts. The dam, however, must be aboveground and will be a visually prominent feature, 

but only within a relatively small viewshed, which includes the village of Rukma and short portions of 

various trails along the Upper Arun River gorge area. Views of the dam elsewhere up and down the river 

will be limited because of the meandering nature of the river and its location within a gorge. The dam 

will not be visible from the culturally significant Barun Bazar area, which hosts the Barun Mela, but from 

this area a person will be able to see Spoil Disposal Areas #3 and #4, which lie across the Arun River. 

The Contractor will be required to develop a special landscape restoration plan for these two spoil 

disposal areas.  

Biological Environment 

This section describes the key findings relative to biodiversity and the application of the mitigation 

hierarchy to avoid, minimize, mitigate, and offset, in that order, project impacts. 

Impacts on Internationally Recognized Protected Areas 

The Project will directly impact on 35.55 ha of MBNP Buffer Zone (21.803 ha of government owned 

forest land and 13.751 ha of private land)of the Buffer Zone of the Makalu Barun National Park (MBNP). 

Portions of the Buffer Zone will be required for the UAHEP dam, reservoir, access road, and some 

ancillary facilities.  

The Project undertook the following actions to reduce these impacts: 
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Â Avoided impacts by relocating several ancillary facilities to outside the MBNP, including the original 

proposed borrow areas, which would otherwise have impacted the MBNP core. 

Â Minimized the facilities located within MBNP Buffer Zone to either permanent facilities that, by their 

nature, were required to be located along the Arun River, which is partially within the park Buffer 

Zone (e.g., portions of the dam and reservoir), or temporary ancillary facilities that will be removed 

after completion of construction and the sites restored. These temporary ancillary facilities were 

located on sites within the MBNP Buffer Zone only when locations outside of the park were not 

viable (i.e., would result in greater environmental and social impacts) and were only located on sites 

within the park Buffer Zone that were already disturbed (e.g., used for agricultural purposes). 

Â The impacts on the MBNP Buffer Zone will be mitigated by targeting afforestation within the MBNP 

and its buffer zone and surrounding community and government forests for any direct impacts (i.e., 

loss of forest) and providing funding to support additional park rangers to address the potential for 

indirect impacts (e.g., poaching, clearing, collection of animal and plants by UAHEP workers or as 

a result of improved access to the MBNP lands) and to enhance the capacity of MBNP and division 

forest office of Sankhuwasabha district.  

Â Support will be provided to the MBNP and Department of National Parks and Wildlife Conservation 

for the completion and approval of the MBNP Management Plan. 

Loss of Natural Terrestrial Habitat 

The Project will result in the loss of approximately 94.58 ha of natural terrestrial habitat as a result of 

project clearing and grading activities. This clearing of natural habitat has been minimized to the extent 

possible. The Project will achieve the World Bankôs requirement for No Net Loss (NNL) of natural habitat 

and net gain for critical habitat by providing afforestation on a 1:10 basis, consistent with the 

requirements of the Forest Rules 2022. As indicated above, this afforestation for clearing within MBNP 

Buffer Zone will be targeted within the park to the extent that land is available, in consultation with the 

MBNP and Department of National Parks and Wildlife Conservation. The remaining afforestation will be 

targeted to create similar habitats using native species. 

Fish Passage 

The UAHEP dam is located near the upstream limit of most migrating fish. The common snow trout and 

Dinnawah snow trout, both mid-range migrants, are the only species that are known to migrate upstream 

past the UAHEP dam site, but even then, are only found in low numbers. The UAHEP dam will serve as 

a barrier to these two fish species. The other mid-range and long-range migratory species present in 

the Arun River (i.e., Bengal eel, copper mahseer) are only found downstream from the UAHEP dam site, 

so the UAHEP dam will not function as a barrier for the migration of these species.  

The Project does not propose to provide fish passage for the following reasons: 

Â The Projectôs 100 m high dam in a gorge setting will present technical/engineering challenges for 

constructing an effective fish ladder. 

Â The downstream Arun-3 HEP, currently under construction, will not provide fish passage upstream 

from it to the UAHEP affected reach, so will prevent all long-range migratory fish species from 

reaching the UAHEP dam. 

Â The Arun-3 HEP will be providing a fish hatchery in lieu of a fish ladder, and it is likely these hatchery 

fish will come to dominate the fish genetics of the fish in the river segment between the Arun-3 HEP 

and the UAHEP dams. Provision of fish passage at UAHEP, even if technically feasible, would 

introduce hatchery fish into the existing native fish population upstream from the dam. 

Â As indicated above, only a few fish species, with a low numbers of individuals, are found in the Arun 

River upstream from the UAHEP dam site. The common snow trout, the key migratory species 

present in the Arun River, will be able to survive upstream from the UAHEP dam without a fish 

ladder, as suitable spawning habitat is available. 
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For these reasons, it was determined that provision of fish passage at the UAHEP is not necessary or 

advisable, in that the UAHEP dam will provide a barrier to the upstream migration of predominately 

hatchery fish. 

Environmental Flow 

The Project will divert water from the 16.45 km long diversion reach, so an Environmental Flow (EFlow) 

of 5.41m3/s is proposed to mitigate the biodiversity and social impacts associated with this water 

diversion. This EFlow will be supplemented by the flows of the tributaries in the dewatered section. In 

accordance with the World Bank Groupôs Good Practice Handbook: Environmental Flows for 

Hydropower Projects (2018), the UAHEP required a high resolution EFlow Report, involving a fish 

connectivity, sediment, and social impact assessment (Artelia and Hydrolab 2024). The diversion reach 

is used as a migratory pathway for common snow trout, and to a much lesser extent for the Dinnawah 

snow trout. Given the size of these fish in the diversion reach, they require a minimum flow depth of 30 

cm of water to enable movement and to support fish migration. The sediment management strategy 

does not rely on EFlow to transport sediment, but rather will require the Project to shut down the 

powerhouse and open the low level outlet gates to flush sediment through the diversion reach, so 

sediment transport will not influence the required EFlow. The Arun River is not used to any significant 

degree for gravity irrigation, water supply, or transportation purposes, but is used in the dewatered zone 

of 16.45 km and downstream from the tailrace for some cultural religious practices such as cremation 

and religious ceremonies (no fixed seasons), fishing, and sand and gravel collection in the dry season. 

The EFlow required by the fish connectivity study will need to be sufficient to support traditional 

cremation and other ceremonies. Based on these analyses, an EFlow of 5.41 m3/s was determined to 

be adequate to meet national and the World Bank ESF requirements.  

Minimum Flow Requirements 

The table below was set up during the Building Block Methodology Workshop after discussions between 

all experts. It describes the required characteristics of hydraulic parameters to reach acceptable 

conditions to minimize the impacts of flow reduction on environmental and social values: 

Table ES.2 Minimum Flow Requirements 

Parameter Component Constraint Factor Location Requirement 

Depth Value Biological Fish must be able to migrate 

laterally and longitudinally. 

Requirement is based on the 

size of the largest fish 

encountered + extra margin 

Along 

dewatered and 

hydropeaking 

reaches 

30 cm 

Depth Value Biological Some pools need to be 

preserved as distinct habitats  

Main existing 

pools, particular 

> 2 m 

Depth Value Human Waist deep water is required 

for performing ceremonies. 

At cultural sites ca. 1 m 

Wetted 

perimeter 

Value Biological A wide wetted perimeter, 

particularly in sunlit shallow, 

low velocity depths, helps 

support more periphyton 

(primary productivity) on rocky 

substrate and higher 

invertebrate populations on 

gravel / sand. 

Dewatered 

reach 

50% of pre-

project 

Seasonal pattern Biological Hydraulic cues are needed for 

organisms to trigger their 

various life cycle phases. This 

Dewatered reach Proportional to 

natural variation 

during key 
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is particularly important at the 

start of the monsoon. 

spawning 

period of the 

common snow-

trout 

Hydraulic modelling interpretation helped the experts to assess and establish flow requirements 

corresponding to the different requirements. It appeared during the analysis that maintaining waist 

deep water at key cultural sites would not be compatible with project concept and additional specific 

measures were defined to overcome this issue (See Cultural Heritage Management Plan from Eflow 

Management Plan). Moreover, the proposed concept does not yet allow for variable Eflow and 

provision of hydraulics cues potentially triggering migration and spawning. Having the design of the 

Eflow powerplant to allow for an increased Eflow would widen the options to address potential residual 

impacts. 

The table below presents the required environmental flow to minimize the impacts of flow reduction on 

environmental values. It is noted that this is the minimum flow to be released and that it will be 

supplemented by the several tributaries located in the dewatered stretch.  

 
Table ES.3 Required Environmental Flow 

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

5.41 
m3/s 

5.41 
m3/s 

5.41 
m3/s 

5.41 
m3/s 

5.41 
m3/s 

5.41 
m3/s  

or 
Over-
flow/ 
SBT 

Over-
flow/ 

SBT 

Over-
flow 

/SBT 

Over-
flow/ 

SBT 

Over-
flow/ 

SBT 

 or 
5.41 
m3/s 

5.41 
m3/s 

5.41 
m3/s 

Downstream Flow Fluctuations 

The Projectôs PRoR operations will result in fluctuations in flows downstream from the powerhouse from 

November through May when the Project will almost exclusively be operating in a peaking mode. Water 

levels downstream from the powerhouse are predicted to fluctuate by approximately 1.5 m as a result 

of peaking. These fluctuations can impact aquatic habitat, as a result of fish stranding and the exposure 

of the riverôs margins to alternating flooding and drying, but because of the deeply incised river channel 

morphology, stranding risk is predicted to be low. These fluctuations can also pose safety risks for river 

users (discussed in Section 7.3). The Project will monitor the extent of fish stranding during the first year 

of project operations and put in place adaptive management measures, such as ramping up/down flow 

releases, if stranding is documented as a significant issue. In order to minimize impacts on juvenile 

common snow trout the most common fish species in this part of the Arun River a ramping  down rate 

of  1 cm/minute  will be required as presented in the table below. This ramping down rate of 1 cm/minute 

has been adopted as a mitigation measure assessed as adequate in order for the juvenile common 

snow trout to reach a safe hiding place. 

Hydropeaking and SBT Management 

The table below was set up during the Building Block Methodology Workshop after discussions 

between all experts (geomorphology, hydrology, aquatic ecology, hydraulics, environmental and social 

experts). It describes the required characteristics of hydraulic parameters to reach acceptable 

conditions to minimize the impacts of hydropeaking on environmental and social values: 
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Table ES.4 Hydraulic Parameters 

Parameter Component Constraint Factor Location Requirement 

Depth Rate of 

change 

(decrease) 

Biological Stranding of fish is expected 

if depth drops too rapidly for 

them to find shelter. The 

effect is amplified for younger 

life stages that have not 

reached monsoon size. 

Hydropeaking 

reach, 

especially near 

confluences 

 

Dewatered 

reach (end of 

SBT use) 

Max. 1 

cm/min on 

majority of 

sections, 

Max. 10 

cm/min for all 

sections 

Width of 

river 

Rate of 

change 

(decrease) 

Biological Stranding of fish is expected 

if width narrows too rapidly 

for them to find shelter. The 

effect is amplified for younger 

life stages that have not 

reached monsoon size. 

Hydropeaking 

reach, 

especially near 

confluences 

 

Dewatered 

reach (end of 

SBT use) 

5 m/min 

Depth Rate of 

change 

(increase) 

Human A fast rise in water level 

increases the risk of 

drowning, particularly 

considering the poor escape 

routes in narrow gorges and 

enhanced opportunities for 

visiting them. 

Hydropeaking 

reach 

20 cm/min 

Velocity Rate of 

change 

(increase) 

Biology Sudden increases to un-

swimmable conditions for fish 

do not provide enough time 

for reaching shelter such as 

counter currents 

All reaches 15 min 

escape time 

Shear 

Stress 

Rate of 

change 

(increase) 

Biological Fast rates of change in shear 

stress may exceed ability of 

invertebrates to dig in for 

shelter 

Hydropeaking 

reach 

> 10 min for 

doubling 

shear stress 
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Hydraulic modelling interpretation helped the experts to assess and establish the limiting 

factor. The table below shows the limiting factor and corresponding maximum flowrate 

variation for bringing the impacts of hydropeaking to acceptable values during a ramp up and 

a ramp down.  

Table ES.5: Limiting Factor and Corresponding Maximum Flow Rate Variation 

Parameter Water Level 

Variation 

Constraint 

Corresponding 

Maximum Flowrate 

Variation 

Limiting Factor 

Ramp 

up 

First unit 20 cm/min 1.33 m3/s per min Human safety 

Entrainment of macroinvertebrates 

Additional 

units 

No 

requirement 

No requirement Not Applicable 

Ramp 

down 

All units 

excluding 

the last one  

No 

requirement 

No requirement Not Applicable 

Last unit 1 cm/min in 

majority of 

sections 

1 m3/s per min Fish stranding 

 

It is noted that these constraints also apply to: 

¶ Opening of the Sediment By Pass Tunnel for the first 50 m3/s. 

¶ Closing of the Sediment By Pass Tunnel for the last 50 m3/s. 

Loss of Natural Aquatic Habitat 

The Project will result in the conversion of free-flowing river habitat to lake habitat, as a result of reservoir 

formation upstream from the UAHEP dam, reduction in aquatic habitat along the 16.45 km long 

diversion reach as a result of the diversion of flows through the powerhouse, and modification of aquatic 

habitat for 11.8 km downstream from the powerhouse to the backwaters of the Arun-3 HEP reservoir 

due to fluctuations in peaking flow releases. Overall, habitat is not believed to be a limiting factor for 

fish populations, as the Arun Riverôs very cold, turbid, and high velocity flow limits fish diversity and 

abundance, so a net reduction in aquatic habitat may not result in a reduction in fish diversity or 

abundance. In fact, the reduction in flow in the diversion reach is predicted to result in an improvement 

in habitat conditions for most species found in this segment, as a result of reductions in flow velocity 

and sediment load for much of the year. Further, the common snow trout, which is the most abundant 

species found in the fish surveys, will adapt to lake habitat and is expected to use the UAHEP reservoir 

as a habitat for spawning.  

The key factor for achieving no net loss of aquatic biodiversity is the preservation of suitable spawning 

habitat, as common snow trout spawns mostly in the Arun River itself (Hydrolab 2022). Some of the 

other fish species breed in the tributaries. Because of the ramping down of no more than 1 cm/minute 

increase and decrease in water depth, no net loss in the common snow trout population will be achieved. 

The Project will coordinate with the Government of Nepal to identify and permanently protect one or 

more clean water tributaries used for the spawning of other fish species, as well as for the common 

snow trout. Common snow trout spawn between the Arun-3 HEP dam and the UAHEP dam. The 

adopted mitigation measures of an EFlow of 5.41 m3/s and the additional of flows provided by the 

tributaries, will provide a year round minimum depth of 30 cm, which has been assessed sufficient to 
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ensure the survival of a sustainable and naturally reproducing population of the common snow trout in 

this segment of the Arun River. In the river section downstream from the tailrace the adoption of the 

ramping down rate of 1 cm/minute has also been assessed as adequate for the survival of the common 

snow trout in this part of the Arun River. It has been assessed in the high resolution EFlow Report 

(Artelia and Hydrolab 2024) that these two mitigation measures will achieve no net loss for the common 

snow trout population. In case monitoring indicates that no net loss is not achieved additional mitigation 

measures such as catch and release of common snow trout and other fish species affected, local river 

training by gabions to provide fish swimming lanes and create pools will be implemented.  

Potential Residual Impacts and Mitigation Measures: Biodiversity and No Net Loss Approach  

The proposed operating rules (EFR and ramping rates) minimize the potential negative impacts of 

reduced flow and hydropeaking on fish populations and support the overall ecological integrity of the 

Arun River system. However, residual impacts on aquatic habitats may remain. In this case, restoration 

and offset measures may be necessary. 

This section summarizes the proposed approach and measures developed in the EFMP to achieve no 

net loss for common snow-trout if residual impacts are confirmed through monitoring after 

commissioning of the powerplant. Indeed, common snow trout is an umbrella species and protective 

measures implemented for this species will also safeguard a broader range of other species. Main steps 

include: i) monitoring and spawning ground protection; ii) fine-turning of operation rules; iii) habitat 

restoration and river morphology management; iv) offsets.  

The proposed approach is a stepped approach based on adaptive management. If monitoring shows 

that initially proposed measures result in significant residual impacts, the Project should implement 

additional measures. The commissioning period will be key period for the assessment of the residual 

impacts and the implementation of the adaptive management. An exhaustive list of all points to check 

during the commissioning phase will have to be prepared, in conjunction with Contractor and UAHEL 

E&S teams. For example, the first hydropeaking cycles need to be performed in the daytime, starting 

with slow ramping rates to ensure a successful monitoring of the impacts. Moreover, staffing 

arrangements and logistics requirements for the implementation of the different measures must be 

anticipated so that potential residual impacts can be addressed in due time. More specifically, the team 

in charge of the measures needs to be trained before they start working so that they can be operational 

at the time of commissioning. 

UAHEL and the Contractor will be responsible for the monitoring and the analysis of monitoring data 

and the resources of the Contractor may be mobilized if habitat restoration and river morphology 

management measures appear to be necessary.  

Metrics will be developed to assess no net loss of aquatic habitat in more detail as part of a Biodiversity 

Monitoring and Evaluation Plan. These metrics (e.g., catch per unit effort for native species) will be 

developed in consultation with a fish expert and guided by the results of the high resolution EFlow study. 

Effects on Critical Habitat 

As indicated above, a screening of the Projectôs EAAA and direct observation identified four mammal 

species that trigger critical habitat. The impacts on these species are evaluated below along with 

measures to achieve the World Bank requirement for net gain in biodiversity for these species: 

Â Red panda ï Red panda have been observed in the project area and it is expected that the Project 

will have a direct impact on this species. The Project could affect this species through increased 

risk of poaching, illegal trade, road kills/wildlife strikes, habitat fragmentation and loss, forest fires, 

increase in feral dogs, increased human pressure and presence, threats of invasive species, 

barriers to movement/altered use of habitat/altered behavior. 

Â Himalayan black bear ï This species is found at a lower and upper elevation limit of 0 m and 

4,300 m respectively. Direct impacts on the species and its habitat are expected, while indirect 

impacts due to human-bear conflict incidents (human casualties, increase in livestock predation, 

crop-raiding) may occur. The Project could affect this species through increased road kills/wildlife 
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strikes, increased forest fires, habitat fragmentation and loss, increased poaching and snaring, 

increased human presence, conduits for invasive alien species, and barriers to movement/altered 

use of habitat/altered behavior.  

Â Clouded leopard ï Clouded leopards have been observed in the project area. It is expected that 

the Project will have a direct impact on this species. The Project could affect this species through 

increased road kills/wildlife strikes, habitat fragmentation and loss, increased poaching and 

snaring, loss of prey species, forest fires, increased livestock predation, increased human 

presence, conduits for invasive alien species, and barriers to movement/altered use of 

habitat/altered behavior. 

Â Spotted linsang ï Spotted linsang have been observed in the project area. It is expected that the 

Project will have a direct impact on this species. The Project could affect this species through 

increased road kills/wildlife strikes, forest fires, habitat fragmentation and loss, increment of 

retaliatory killings, increased human presence, conduits for invasive alien species, and barriers to 

movement/altered use of habitat/altered in behavior killings.  

Mitigation measures to achieve net gain in biodiversity for these four critical habitat species and net 

gain for their habitats are as follows: 

Â The Project will mitigate the risks to these four critical habitat species and achieve net gain by 

minimizing terrestrial natural habitat loss and reducing natural habitat fragmentation. Without 

compensation measures, the Project will result in the loss of 94.58 ha of terrestrial natural habitat. 

The proposed natural habitat offset area should involve a mix of local tree species present in the 

affected vegetation types; in particular, the planting of bamboo for the red panda is essential. The 

afforestation areas should be similar to those impacted, with natural and modified habitat within the 

offset area to be clearly delineated. From this delineation, habitat condition and net gain should be 

achieved for each vegetation type. This net gain should be achieved after an adequate offset period 

of several years. The habitat hectares method is suggested for this offset.  

Â An afforestation program will be implemented. It is estimated that 351,648 trees will be planted to 

compensate the loss of trees and leasing of forest land. For this 94.58 ha of land will be purchased, 

as a part of land for land compensation, on which 151,328 trees will be planted, with 1,600 

saplings/ha. A further 125.21 ha of government land needs to be obtained, on which 200,340 trees 

will be planted on a 1:10 basis (i.e., plant 10 saplings for each tree cleared), in accordance with 

Nepalôs Forest Rules 2022. Within Sankhuwasabha, Terhathum, and Taplejung districts, a 

collective area of 3,932.8 hectares of barren land has been identified, out of which 125.21 ha will 

be used for the plantation of 200,340 saplings, in consultation with concerned authorities. The 

planted site will be managed for 5 years and handed over to the concerned authority after 

designated time. 

Â The afforestation area needs to be delineated into natural and modified habitat and vegetation 

types within. This is necessary to assess habitat condition for each vegetation type and likely gains 

across the afforestation period. For each vegetation type adjusted by its habitat condition, gains 

needs to be predicted from afforestation after a suitable afforestation period 

Â Afforestation measures are to achieve net gain of critical habitat in accordance with the World Bank 

ESF ESS 6, and will target areas of high biodiversity values. The Program is to be led by UAHEL 

in conjunction with the Department of Forest and Soil Conservation and Department of National 

Park and Wildlife Conservation. Areas to be targeted for planting are to include areas of degraded 

forest within the Makalu Barun National Park, its Buffer Zones and community forests within the 

EAAA. The plantations will need to be fenced to protect them from destruction by free roaming 

livestock. Dead saplings will be regularly replaced.  

Offset metrics for monitoring and evaluation: The monitoring of net gain through improvement of 

habitat condition in each plantation, e.g., canopy cover, plant species diversity, including bamboo for 

red panda and fruit plants for other wildlife, will be done. The monitoring objective is to assess 

satisfactory progress against the net gain objective for critical habitat.  
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Additional mitigation measures are required to ensure net gain for the four mammal critical habitat 

species.  

Â Key measures are proposed, including the development of a number of wildlife crossing 

infrastructure like underpasses and arboreal bridges to be included in the design of the access 

road to minimize wildlife road kills. Other measures include the reduction of human-wildlife conflict 

and support for the preparation of biodiversity profile.  

Â Natural habitat restoration measures in order to compensate for the losses caused by the UAHEP 

encompass land acquisition for afforestation, fencing to protect the plantation from damage by 

livestock, the implementation of forest fire control measures by providing tools to control fires, and 

the provision of water sources for wildlife, if necessary, when existing water sources are damaged 

by construction activities. In addition, there is a need to strengthen law enforcement to control 

poaching and invasive species to protect the four critical habitat species and other wildlife of 

conservation importance. 

Â Biodiversity monitoring activities, involving biodiversity surveys and camera trappings, to check the 

effectiveness of proposed actions, will need to be carried out.  

Â It is also important to improve the working conditions of the rangers in the MBNP and its Buffer 

Zone, and the Division Forest Office, by strengthening their financial and management capacity. 

Actions proposed here are aimed at reducing the impact of UAHEP through multiple approaches 

by assisting and mobilizing the concerned authorities. These recommended measures collectively 

aim to conserve the four critical habitat species and their environments, while minimizing project-

related impacts and are expected to achieve net gain for these four critical mammal species. 

Offset Metric for Monitoring and Evaluation: The quantification of patrolling efforts and number of 

seizures of illegal wildlife products; improvement of quantity and quality of foraging habitat; and increase 

in the number of the four critical habitat species, as established through scientifically designed and 

implemented biodiversity population surveys, including camera trappings and carried out by a qualified 

mammal ecologist. 

Social Environment 

Land Acquisition and Physical/Economic Displacement 

Project construction will require acquisition of at least 195.8 ha of land for the hydropower and access 

road, which will affect all or portions of at least 699 privately owned land parcels (totaling 119.47 ha) 

and 92 publicly owned land parcels (at least 76.33 ha) (Table ES.6).2 A minor amount of additional land 

acquisition may be required where the parcel residual is too small for economic use and the property 

owner prefers to have it acquired. The Project will also acquire 1.1 ha for transmission line towers; 

however, the nature of these lands (private/public) is not yet known as the final tower spotting has not 

been finalized. 

Table ES.6: Land Acquisition by Land Type (Private or Public) 

Land Category # Affected Parcels Area (m2) Area (ha) 

Private land 699 1,194,777 119.5 

Public land 92 763,206 76.3 

Unknown (transmission line towers) Not available yet 11,250 1.1 

Total Not available yet 1,957,983 196.9 

 
2 Please note that final information on public vs private land ownership and number of affected parcels for the transmission line 
is not yet available as the precise location of the towers has not yet been decided. Information pertaining to the transmission 
line will be included as a supplementary appendix to the Project RAP (which can be found on the Project website). 
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The Project will also require execution of temporary land access agreements for approximately 76.9 ha 

of land to allow for temporary construction access and disturbance (e.g., grading, temporary access 

road). Permanent land use restrictions for the transmission line RoW will be required for 25.5 ha of land 

. The remainder of this document will deal only with land acquisition associated with the hydropower 

component and access road. Information pertaining to the transmission line will be addressed in a 

supplementary appendix to the Project RAP. 

Despite the avoidance and minimization measures, the above process of land acquisition will result in 

the physical and/or economic displacement of 335 households as described below:  

Â 22 project affected households (PAHs) experiencing physical and economic displacement 

(approximately 109 project affected people, or PAPs)  

Â 313 households experiencing economic displacement only (approximately 1,614 PAPs) 

Physical displacement is concentrated within the villages of Sibrun (7 PAHs), Limbutar (6 PAHs), and 

Chongrak (5 PAHs), while economic displacement is concentrated in Chepuwa (125 PAHs), Namase 

(68 PAHs), and Sibrun (58 PAHs). From a gender perspective, approximately 50.4% of the PAPs are 

female and 49.6% of the PAPs are male. 

These land acquisition and physical/economic displacement impacts will be mitigated by the 

implementation of a Resettlement Action Plan, which will include a Livelihood Restoration Plan to 

ensure that all PAPs are no worse off as a result of the Project. 

Impacts on Productive Resources due to Displacement 

The project will require the acquisition of 78.2 ha of agricultural land. Households will also lose crops 

and/or trees on land as it is cleared for construction. This includes loss of permanent crops (such as 

fruit trees), multiannual crops such as cardamom, and seasonal crops if households are not given the 

opportunity to harvest before the land take. The most prominent crop is, overwhelmingly, cardamom, 

followed to a much lesser extent by maize and millet.  

PAHs reportedly access public community forests to collect wood for energy and furniture making, as 

well as NTFPs such as medicinal plants and edible forest products (e.g., mushrooms). The impact of 

the Project on these activities is not expected to be significant as the Project will only affect 

approximately 1.4% of the community forests upon which these PAHs rely, meaning that PAHs that 

engage in NTFP extraction will still have access to remaining community forest areas from which to 

obtain these products. 

Impact from Workersô Camps 

The number of workers required will vary at different stages of the construction schedule. It is expected 

that the peak demand for construction workers will be approximately 4,500 workers. The number of 

workers will also vary seasonally, with the peak workforce occurring during the dry season (October to 

May) and fewer workers during the monsoon season (June to September). These workers will be 

housed in four workersô camps located near the villages of Chongrak, Sibrun, Hema, and Rukma. The 

migrant worker population in all these locations will outnumber the nearby village population. Keeping 

this in mind, the workersô camps will generate the following potential impacts: 

Â Migrant workers in these camps could share crucial natural resources such as water.  

Â Migrant workersô camps will share public infrastructure such as health, road and transportation 

infrastructure.  

Â Migrant workers in these camps will have public health concerns due to the following reasons: 

- The camps will generate a large volume of wastewater and solid waste which will impact the 

local environment and, thereby, affect public health. 

- The migrant workers could spread communicable diseases as they work alongside local 

workers or come into contact with local community members while sharing public spaces. 
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- The presence of migrant workers may attract sex workers and facilitate the spread of sexually 

transmitted diseases.  

Â Local businesses such as shops, restaurants, and bars are likely to benefit by providing services 

to migrant workers. However, this may have a negative impact including by increasing alcohol 

consumption, conflicts, crime, and commodity prices.  

Â The presence of men and women in the workforce will also have potential gender-based violence 

and sexual exploitation and harassment issues. 

Â The migrant workers will have different life-styles and come from different cultures, which will 

influence the local culture, traditions, and community structure, as well as the relationship between 

men and women.  

These impacts from the workersô camps will be mitigated by:  

Â Establishing a Workersô Code of Conduct containing requirements that all workers respect local 

culture and traditions and that address gender-based violence, sexual exploitation, and workplace 

sexual harassment. Violation of the code will include penalties up to and including termination of 

employment. 

Â Establishing a community grievance mechanism to allow local residents to file grievances, as well 

as an extended SEA/SH GRM at the project level. 

Â Adopting health and hygiene standards for the workersô camps in accordance with World Bank 

Group guidelines in the Occupational Health and Safety Plan and IFC/EBRD Workersô 

Accommodation: Processes and Standards (IFC and EBRD 2009).  

Â Providing separate sanitation facilities for women and men working at the sites. At the construction 

sites mobile toilets will be separated for men and women: one mobile toilet for each 15 workers, 

which need to be cleaned daily or more if needed. Ensure that facilities like toilets are safe and 

easily accessible and that there is childcare for women and install 24-hour proper lighting across 

all campsites and project sites, as per the Labor Act and Labor Good Practice Note. 

Impacts of Influx and Labor Management Procedure 

The Project can create social issues relating to its hiring practices and the potential for the Project to 

attract potential laborers, their families, vendors, and sex workers to the project area, which in turn can 

create social conflict, lead to increases in prices for basic goods and materials, increase crime, 

overburden community facilities and services, and increase pressure on, and potential for additional 

exploitation of, natural resources.  

The Project will manage these risks by adopting Labor Management Procedures providing the 

framework for Contractorsô Lab or Management Plans and an Influx Management Plan, which will 

include the following: 

Â Adopting a hiring policy that explicitly prohibits child labor, forced labor, and discrimination in hiring 

practices, and abides by all Nepal labor and employment laws 

Â Establishing a worker grievance mechanism, so that workers can file complaints and have their 

concerns addressed 

Â Adopting a Workersô Code of Conduct that establishes strict guidelines for worker interactions with 

local residents, and fellow workers (both male and female) 

Â Providing induction training for all workers relating to environmental awareness, cultural sensitivity, 

and sexual exploitation and harassment 

Â Providing health and recreation facilities at the workersô camps to avoid placing a burden on public 

facilities 
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Â Maximizing that hiring of local labor, while recognizing that most of this will likely be for unskilled 

jobs  

Â Providing skills training to maximize the potential for local hiring 

Â Prohibiting ñat the gateò hiring; establish employment offices in Kathmandu, Khandbari, and Gola 

for workforce hiring 

Â Requiring non-local workers to live in the designated workersô camps and prohibit foreign workers 

from bringing their families to the project area 

Impact on Community Health, Safety, and Security  

The Project may affect community health as a result of the following: 

Â Changes in the physical, biological, and social conditions may impact on individual health status, 

especially vulnerable people such as the elderly, children and people with pre-existing health 

conditions. 

Â Physical and economic displacement and shock caused by dramatic and rapid changes taking 

place in local villages may affect the psychology and mental well-being of local residents. 

Â Potential introduction of communicable and infectious diseases (e.g., COVID-19) due to contact 

with migrant workers or increases in the vector population 

Â Increases in non-communicable diseases due to alteration in life-style and consumption pattern 

Â Introduction of vehicular traffic in an area unfamiliar with traffic safety measures, especially 

associated with large heavy construction vehicles hard to maneuver and carrying heavy machinery 

and equipment (e.g. large turbines and cranes) 

Â Crowding of local health care facilities causing irritation and delays for the local population to meet 

their health-care requirements and potential shortage of medical supplies 

Â Unsafe or inappropriate use of explosives and hazardous materials 

Â Inappropriate use of force by security personnel in controlling access to construction areas and 

protecting the project workers, equipment, and facilities from vandalism, sabotage, and terrorism 

Â Sudden and rapid changes in water levels downstream from the powerhouse during peaking 

operations 

The Project will mitigate these impacts by implementing a Community Health and Safety Plan, a Traffic 

and Logistics Management Plan well-coordinated with contractors and stakeholders, an Emergency 

Preparedness and Response Plan, and a Security Forces Management Plan, which will include the 

following key provisions: 

Â Guidelines for health surveillance system for migrant workers 

Â Provision of project health facilities to ensure the capacity or availability of existing facilities for local 

communities  

Â Awareness campaigns on health and well-being, traffic safety, and project operations risks 

Â Provision of warning sirens and signage regarding peaking operations 

Â Provision for education and training on potential emergency/natural disaster events (e.g., glacial 

lake outburst flood) 

Â Enquiries to verify previous conduct of contracted security forces; training on appropriate conduct 

and guidance for security forces regarding use of force and weapons 
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Occupation Health and Safety 

Project construction presents health and safety (H&S) risks to the workforce, and this is especially true 

in Nepal where few local workers will have any experience with robust H&S programs. These risks will 

be managed by implementing the following measures: 

Â Require the Construction Contractor to prepare a detailed Occupational H&S Plan for review and 

approval by UAHEL and the World Bank. 

Â Provide H&S training to all employees. 

Â Provide employees with all necessary personal protective equipment (PPE). 

Â Monitor and report on construction H&S performance on a monthly basis. 

Â Require specific plans for the transmission line in remote and steep areas: detailed surveys or lider 

images to assess risk/terrain, work permits systems and body system, and when required life-lines 

set by expert climbers for those people climbing up hills, etc.  

Effects on Cultural Heritage 

Despite efforts to avoid all tangible cultural heritage sites, there are few that the Project was not able to 

avoid due to technical engineering constraints. The devithan near Hema/Namase will be affected by 

Spoil Disposal Area #2 and a chhorten near Limbutar will be impacted by the surge tank, both of which 

will be physically displaced. The landscape setting of Chepuwa waterfall will be altered by the presence 

of the dam. The flow of this waterfall will not be changed. In addition, there may be a possible impact 

on burial grounds as there is no designated area for burial grounds and each community has their own 

areas, although most of these are located upslope from the villages or along the river, where the 

potential for project impacts is less. Some cultural heritage resources such as Shree Nekimulung 

Gumba in Sibrun, a chautari, and a manewall in Rukuma are close to the project footprint and will be 

potentially affected during the construction phase due to the increased level of noise and construction 

activities. 

The Project will also potentially impact intangible cultural heritage resources, including: the use of 

natural resources; traditional knowledge on indigenous crafts (e.g., hand knitting mats, bamboo 

baskets, and woven woolen carpets); and ethnic or religious traditions, as a result of construction 

activities, the influx of labor, and increased market linkages potentially displacing indigenous sources 

of livelihood. In addition, there may be impacts on festival sites during the construction period and 

increased mobility of people. The adaptable EFlow of 5.41 m3/s in the dewatered zone will provide 

enough water for fishing, cremation and religious ceremonies. A warning system will be installed to 

warn downstream communities of large water releases and the start of the peaking and sediment 

flushing operations so that they can leave the river banks in time. 

The Project will mitigate these impacts by providing funds for the relocation of tangible heritage sites 

and the preservation/promotion of tangible heritage sites, in coordination with leaders from the local 

communities; put in place a Chance Finds Procedure to be implemented in the event that any unknown 

cultural heritage sites are uncovered; provide cultural sensitivity training for all construction workers; 

implement a Workersô Code of Conduct; and provide funding to support documentation, preservation, 

and promotion of intangible cultural heritage. Further, a free, prior, and informed consent (FPIC) process 

has been finalized with affected indigenous people, which has identified other measures to avoid, 

minimize, and mitigate the potential impacts on tangible and intangible cultural heritage. 

Cumulative Impact Assessment 

As indicated in Section 1, the Arun River has long been recognized as having significant hydropower 

potential. A Cumulative Impact Assessment (CIA) has been prepared for the UAHEP, which takes into 

consideration the entire Arun River Basin (30,041 km2, of which, 83% is located in China; Figure ES.3). 

Presently, there are five major hydropower projects in various stages of planning and development 

along the main stem of the Arun River (Table ES.7 and Figure ES.3), plus another one downstream 
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on the Sapta Koshi River, which would form an impoundment that would inundate the lower portion of 

the Arun River. In total there are 37 hydropower projects proposed within the Arun River Basin in Nepal 

(none have been identified in the Chinese portion of the basin). Of these, there are 9 operating HEPs, 

22 under construction (i.e., obtained construction license), 12 have applied for a construction license, 

and 17 have obtained a survey license, all of which total approximately 4,763 megawatt (MW). 

These hydropower projects also involve access roads and transmission lines. Other planned activities 

include road improvements, especially the Koshi Highway, which is currently under construction from 

Num to the Chinese border. Finally, the scope of the CIA also takes into consideration other risks such 

as climate change and natural disasters (e.g., glacial lake outburst floods, earthquakes). 

Table ES.7: Proposed Hydropower Projects along the Arun River 

Hydropower Project Proposed Capacity Proposed Operations Current Status 

Kimathanka 450 MW PRoR Survey license 

Upper Arun 1040 MW PRoR Survey license 

Arun-4 473 MW RoR Survey license 

Arun-3 900 MW PRoR Under Construction 

Lower Arun 470 MW PRoR Survey License 
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Figure ES.3: CIA Spatial Boundary ï Arun River Basin 

 

Consultations were held with key stakeholders (e.g., local residents, local representatives, ministry officials) to 

identify the key valued environmental and social components (VECs) within the river basin. These VECs were 

then screened to identify those with the potential to be cumulatively affected by multiple proposed activities within 

the basin. Based on this analysis, the following VECs were selected: 

Â Forest and agricultural lands 

Â Makalu Barun National Park 

Â Fish and aquatic habitat 

Â Livelihoods, especially those related to river flow 

Â Social structure and cohesion and cultural heritage 

CIA mitigation measures for which UAHEL will seek support from the Government of Nepal include: 

Â Coordinate proposed linear facilities (e.g., transmission lines, access roads) to minimize impacts 

on forest and agricultural land covers and the MBNP. 

Â Maintain naturally reproducing populations of all native fish species in each segment of the Arun 

River between the main stem hydropower projects. This will require an adequate EFlow in the 

dewatered sections and protecting key clear, water-water tributaries, which are used by some fish 

species for spawning, as well as adequate ramping up and down rates to allow juvenile fish to 

reach a safe location.  

Â Provide livelihood restoration for residents whose livelihoods are adversely affected by conversion 

of the Arun River into a series of reservoirs, diversion reaches, and modified flow reaches. 
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Â Develop a strategic plan and provide funding to help local indigenous peoples (especially upstream 

from Num) to retain their social identify, cohesion, and heritage in response to both significant 

improvements in access to this area and labor influx. 

Figure ES.4: Upper Arun and Koshi HEP Arrangements 

 

Management Measures 

In addition to the specific mitigation measures mentioned above, the Project will implement the following 

measures to manage project environmental and social risks and impacts: 

Â Environmental and Social Management System (ESMS) ï UAHEL will develop, adopt, and 

implement an ESMS to ensure it has the capacity, staffing, systems and procedures in place to 

effectively implement the environmental and social management measures recommended in the 

ESIA. 

Â Contractorôs Environmental and Social Management Plan (CESMP) ï The CESMP will identify all 

of the environmental and social mitigation and management measures and plans that the 

Construction Contractor(s) are responsible for implementing, so that there is clear designation of 

requirements and responsibilities. 

Â Ownerôs Management Plans ï The Ownerôs (i.e., UAHEL) will ultimately have responsibility for 

ensuring that the Project is constructed and operated in conformance with World Bank and other 

lendersô standards and project commitments, as well as Nepal legislation and regulations. In 

addition to overseeing the Construction Contractor(s) and their effective implementation of the 

CESMP, UAHEL is responsible for implementing the following plans: 

Â Resettlement Action Plan ï This plan describes the land acquisition process, land and asset 

compensation framework, and livelihood restoration strategy to ensure all project affected people 

are at least no worse off as a result of the Project. 

Â Indigenous Peoples Plan ï This plan documents the Projectôs benefit sharing plan and provides 

evidence that free, prior, and informed consent (FPIC) has been given by affected indigenous 

people on their issues related to the project. 

Â Biodiversity Management Plan ï Although some of the biodiversity mitigation measures will be the 

responsibility of the Construction Contractor, most of the actions in the BMP are the responsibility 

of UAHEL. The BMP documents the Projectôs conformance with the World Bankôs and other 
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lendersô requirements for no net loss of natural habitat and net gain for the four critical habitat 

species. UAHEL has prepared a critical habitat assessment (CHA), including mitigation plans and 

a budget, which are expected to sufficiently avoid, mitigate, and offset critical habitat loss and 

achieve net gain. 

Â Gender Action Plan ï This plan addresses gaps and challenges associated with the prevalent 

gender norms and the subsequent constraints that disproportionately affect women in accessing 

services, livelihoods, and economic opportunities. The action plan caters to the needs and priorities 

of indigenous women of Bhotkhola, with a primary focus on strengthening their economic 

empowerment.  

Â SEA/SH Action Plan ï This action plan aims to create and maintain a safe working and living 

environment for all individuals in the community or those employed directly/indirectly at the project 

site. The action plan provides a common understanding among project stakeholders of the SEA/SH 

and GBV risks associated with the project and the unified strategy to prevent and respond to 

SEA/SH risks and other GBV risks induced by the project. 

Â Operations Environmental and Social Management Plan (OESMP) ï Although most environmental 

and social impacts, and their associated mitigation measures will occur during project construction, 

there are some that will continue into the Projectôs operation phase and others that will not occur 

until project commissioning and commencement of operations. This plan will identify the key 

environmental and social mitigation measures that the project operator will be responsible for 

implementing. The OESMP will include the EFlow management plan, which includes not only water 

flow and water quality monitoring but also monitoring of fish/fauna and sediment flows.  

Â Institutional Strengthening and Capacity Building Plan ï This plan describes measures to 

strengthen and build capacity within UAHEL, as the project sponsor, as well as other Government 

of Nepal agencies (e.g., Nepal Electricity Authority, Ministry of Energy, Water Resources and 

Irrigation, Ministry of Forest and Environment) to oversee project implementation. The Institutional 

Strengthening Plan recommends interventions, such as staffing, capacity building, and budget 

requirements, to help ensure that UAHEL has the capacity to implement the Project in conformance 

with the World Bank ESF.  

Estimated Budget 

The ESMP budget considers the following items: 

Â General mitigation measures including ES staffing, capacity building, stakeholder engagement and 

the GRM 

Â Physical mitigation measures 

Â Biological mitigation measures, including the budget for BMP implementation 

Â Social risk mitigation measures and benefits sharing, including the budget for health and safety 

aspects 

Detailed budget table will be agreed upon with stakeholders and presented in this document by project 

appraisal. 

Conclusion 

As described above, the construction and operation of the UAHEP, as well as the Projectôs contributions 

to cumulative impacts within the Arun River Basin, will result in some significant environmental and 

social impacts and risks. Some of these unavoidable impacts can be mitigated, but will require effective 

implementation and monitoring oversight of the ESMP. Residual impacts on legally protected area (i.e., 

MBNP), natural habitat, and critical habitat will be mitigated and offset through the implementation of 

the BMP, which will achieve net gain for the four mammal critical habitat species. There will be 
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fundamental changes to social cohesion and cultural heritage in the area as a result of the project and 

other cumulative impacts. 

Â Diversion Reach of 16.45 km ï Carry out ongoing monitoring and adaptive management to ensure 

the effectiveness of the Projectôs sediment management strategy and the effectiveness of the 

proposed EFlow of 5.41 m3/s to maintain a viable fish population in the Arun River, especially with 

regard to the common snow trout population. Also ongoing monitoring and adaptive management 

will be required to ensure the effectiveness of the ramping down rate of 1 cm/minute with regard to 

survival of the juveniles of the common snow trout. 

Â Biodiversity ï Coordinate with the Government of Nepal to achieve no net loss of natural habitat 

and net gain for the four mammal species triggering critical habitat. 

Â Indigenous Peoples ï The Project has finalized an FPIC process that confirms the consent of local 

indigenous people to the Project. 

Â Physical and Economic Displacement ï Ensure effective implementation of the RAP, especially 

the livelihood restoration component to address the large number of landowners who will lose 

valuable cardamom fields. 

Â Cumulative Impacts ï The proposed development activities within the Arun River Basin will likely 

result in significant impacts on several VECs, especially social cohesion, cultural heritage, and fish 

and aquatic habitat. The UAHEP or the Government of Nepal needs to provide mitigation measures 

to minimize these impacts, but significant impacts on these VECs are still likely to occur. A river 

basin level strategic environmental and social assessment (SESA) is being updated to support the 

Government of Nepal to incorporate environmental and social considerations into the development 

of hydropower, irrigation and other developments of water resource in Koshi Basin, which is 

expected to instrumental in mitigating identified cumulative impacts on VECs.  
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1. INTRODUCTION 

The Upper Arun Hydro-Electric Limited (UAHEL), a subsidiary of the Nepal Electricity Authority (NEA), 

proposes to construct the Upper Arun Hydroelectric Project (UAHEP, or Project), with an installed 

capacity of 1,040 mega-watt (MW), on the Arun River in Koshi Province, Sankhuwasabha District, the 

Bhotkhola and Makalu rural municipalities of eastern Nepal (see Figure 1.1). The project site lies in a 

straight line about 200 kilometers (km) east of Kathmandu, the capital of Nepal, approximately 140 km 

north of the provincial capital, Biratnagar, about 40 km north of the district headquarters at Khandbari, 

and about 10 km south of the China border. This chapter provides some background to the Project, 

describes the purpose and need for the Project, identifies the Project Proponent and its consultants, 

and describes the relevancy, scope, objectives, limitations, and structure of this Environmental and 

Social Impact Assessment (ESIA). 

1.1 Project Background 

The hydropower potential of the UAHEP site was first identified during a Master Plan Study of the Koshi 

River Water Resources Development carried out by the Japan International Cooperation Agency (JICA) 

in 1985. The Master Plan Study proposed a cascade run-of-river (RoR) scheme with a potential installed 

capacity of 335 MW. A reconnaissance study of the project site was conducted by the NEA in the 

summer of 1986 and, in view of the high energy potential of the UAHEP and with an attractive 

investment to energy ratio, the Project was recommended to proceed to a feasibility study. 

In 1987, the Feasibility Study Phase I was carried out by Morrison Knudsen Engineers. This study 

proposed an integrated development of the total head available incorporating a single power plant with 

an installed capacity of 350 MW, with an annual energy production of almost 3,000 giga-watt hours 

(GWh). The estimated project development cost was US$371 million, and it was recommended to 

proceed to a Phase II feasibility study, based on its economic and technical attractiveness.  

A joint venture by Morrison Knudsen Corporation, Lahmeyer International, Tokyo Electric Power 

Services Co. and NEPECON completed the Feasibility Study Phase II in December 1991 (Morrison 

Knudsen Corporation et al. 1991). Phase II conceptualized the development of the Project as a Peaking 

RoR project (PRoR) with an installed capacity of 335 MW, generating 2,050 GWh of annual firm energy. 

The estimated cost of project development was US$479 million. For future development and planning, 

the study proposed an underground power plant arrangement with two additional turbine units to 

increase the total installed capacity to 500 MW, with annual power generation of approximately 3,200 

GWh. 

In 2011, the Project Development Department of the NEA reviewed the UAHEP Feasibility Study Phase 

II, focusing on project costs and the economic and financial analysis. The estimated cost for project 

development in the review report was US$750 million. The study pointed out the need for additional 

geological investigations, topography survey, and sediment studies to update project information. As 

the Project was found to be technically and financially viable, the review study recommended it for 

implementation. 

In 2018, the NEA contracted a joint venture of the Changjiang Survey, Planning, Design and Research 

Co. Ltd. (CSPDR) and Sinotech Engineering Consultants Ltd. To further evaluate the Project. They 

conducted additional field investigations in order to optimize project design. Their Project Optimization 

Report was submitted in April 2019 and supplemented in July 2019. This report ultimately 

recommended a PRoR scheme with a nominal installed capacity of 1,040 MW, with a peaking operation 

of up to six hours daily. Based on this optimized scheme, CSPDR prepared an Updated Feasibility 

Study Report in July 2019, with input from the NEAôs environmental and social consultant, which was 

reviewed by the Projectôs Dam Safety Panel of Experts, and ultimately finalized in November 2019. The 

objective of the Updated Feasibility Study Report was to prepare the Project for implementation by 

carrying out detailed engineering design.
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Figure 1.1: Project Location Map 
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The UAHEP dam site will be located on the Arun River close to Chepuwa Village on the right bank and 

Rukma Village on the left bank at a narrow gorge about 350 m upstream from the Arun Riverôs 

confluence with Chepuwa Khola waterfall (Figure 1.2). The proposed UAHEP underground power plant 

site would be located on the left bank of the Arun River, close to the Village of Sibrun, about 750 m 

upstream from the confluence of the Arun River with Leksuwa Khola (Figure 1.3). This final design 

provides for an installed capacity of up to 1,040 MW, a 100 m high dam with a reservoir at elevation 

1,640 m above sea level3 and annual average energy generation of 4,549.57 GWh. In conjunction with 

the Updated Feasibility Study, the NEA also contracted with Kyongdong Engineering Co., Ltd (KEC) 

from South Korea to prepare the project access road design. KEC produced Draft Road, Tunnel, and 

Bridge reports in November 2018, which were finalized in January 2019. Based on a decision by NEA 

in December 2019, the transmission line alignment was modified to connect to the proposed Arun Hub 

substation. CSPDR prepared a revised conceptual design report for the transmission line, with input 

from Environmental Resource Management (ERM), in February and June 2020, which was ultimately 

approved by the NEA in July 2020. The NEA obtained a study license from the Nepal Department of 

Electricity Development in August 2020. Figure 1.4 provides the overall project layout. 

As discussed above, the Arun River offers significant hydropower potential. As a result, there are 

several (5) other large hydropower projects proposed along the main stem of the Arun River and one 

additional project proposed farther downstream on the Sapta Koshi River (Figure 1.5). These projects 

include the Arun-3 Hydroelectric Project (HEP), which is located approximately 15.5 km downstream 

from the UAHEP powerhouse and is currently under construction, and the proposed Kimathanka HEP, 

the tailwaters of which would be about 3 km upstream from the UAHEP dam. There are other existing 

and proposed hydropower projects on tributaries of the Arun River; for a full list of existing and proposed 

mainstem and tributary hydropower projects within the Arun River Basin please refer to Chapter 6 ï 

Table 6.3. 

 

 
3 All elevations in this ESIA reference meters above sea level. 
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Figure 1.2: UAHEP Dam Site Area Photograph 

 

Figure 1.3: UAHEP Powerhouse Site Area (looking upstream) 
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Figure 1.4: Project Layout 
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Figure 1.5: Arun River Hydropower Projects 

 

1.2 Project Purpose and Need 

Nepalôs economic and social development is being hampered by its inadequate energy supply. The 

country does not have its own reserves of gas, coal or oil. As Figure 1.6 shows, biofuels (e.g., firewood) 

and waste (e.g., dung) are the predominant energy sources in Nepal, accounting for more than 80% of 

consumption (ADB 2017; IEA 2020). Present capacity and energy generation is less than Nepalôs 

current electricity demand, for both base and peak load. Until recently, Nepal suffered severe electricity 

shortages, especially during the winter season when river flows are low, although recent increases in 

domestic hydropower production and imports from India have significantly reduced the frequency and 

duration of load shedding programs. Nevertheless, the countryôs low electricity reliability has severe 

negative implications for its economic development.  

Figure 1.6: Nepal Energy Supply and Consumption Mix ï 2014 (ADB 2017) 

 
 

China Border 

India Border 
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The largest share of energy consumption goes to the residential sector (Figure 1.7). About 95% of 

households in Nepal have access to electricity, of which about 60% are connected to the grid, 10% to 

community rural electrification schemes, 18% to off-grid electrification schemes, and 7% have stand-

alone solar systems (Bhattarai 2019). Many of these households use biofuels for cooking and heating. 

The demand for electricity by industry and other sectors is increasing, but is still small relative to the 

residential sector and most still rely on diesel generators as primary or backup source of power. 

Figure 1.7: Nepal Electricity Load Forecast 

 

Source: NEA 2018 

Nepal is rich in hydropower resources. The high elevation, rainfall, and river flows from the Himalayas 

(i.e., the so called ñwater towerò effect) provide excellent conditions for hydropower development, giving 

Nepal a theoretical hydropower generation potential of about 83,000 MW, of which 43,000 MW is 

considered to be economically feasible. Despite this potential, Nepal has developed only about 1,332 

MW of that potential (NEA 2020). The one weakness with hydropower development in Nepal is the 

countryôs strong seasonal climate, with long dry seasons that result in declining river flows in late winter 

(December to March) and associated decreases in power generation. This emphasizes the importance 

of the Government of Nepal (GoN) strategically selecting at least a few large hydropower projects to 

operate in a peaking mode to meet daily peak electricity demand and improve system reliability during 

the dry season. 

Electricity demand in Nepal is projected to grow by about an average of 11% annually from fiscal year 

(FY) 2018/19 through to FY2030/31, with a net increase in power demand of nearly 26,000 GWh and 

peak load of 5,700 MW (NEA 2018). This increase in demand is larger than the current pace of energy 

development, indicating that the energy supply and reliability situation could worsen. According to the 

NEA (2018), there are a large number of hydropower and solar projects proposed (over 7,000 MW), 

which would be more than adequate to meet these future demand projections, but many of these 

projects lack financing and may never be constructed. Further, CSPDRôs analysis of the power market 

indicates that while there could be a surplus of capacity during the wet season with these projects, there 

would still be a deficit in power production during the dry season, which is predicted to grow from about 

1,025 MW in FY2020/21 to 4,870 MW in FY2030/31 (CSPDR 2020) (Table 1.1).
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The GoN recognizes that It must accelerate the development of its hydropower potential as an important 

step forward in its efforts to reduce poverty and stimulate economic growth, as articulated in its White 

Paper on Energy, Water Resources, and Irrigation Sectorôs Status and Roadmap for the Future 

(MoEWRI 2018). This White Paper sets key sector goals of reaching 5,000 MW of installed capacity in 

five years, and 15,000 MW of installed capacity in ten years. Hydropower taps a domestic, clean, and 

renewable energy source, which will ultimately eliminate electricity inputs and reduce carbon emissions, 

enabling Nepal to generate revenue from the export of excess energy to neighboring countries (ADB 

2017).  

The UAHEP includes one of the more promising hydroelectric projects in the country, with a very high 

head (508 m) and relatively firm river flow, resulting in 1,063.36 MW of licensed capacity (1,040 MW an 

installed capacity) and 4,549.57 GWh of average annual energy generation. With its proposed PRoR 

operations, the Project would generate nearly 1,250 GWh of critical dry season energy, with 67% of 

that energy coming during peak demand periods. Given its large capacity and energy production 

potential, the UAHEP is a project of national importance. It is expected to play a crucial role in fulfilling 

the power demand of load centers in eastern Nepal and reducing transmission losses. Koshi Province, 

where the Project is located, had a total of only 162.3 MW of hydropower capacity in 2019, with about 

76% of the population having access to electricity. The Project can help meet future increases in 

electricity demand from eastern Nepal, which will result from both economic development and 

connecting more of the population to the electricity grid. The Arun-3 HEP, which is located about 15 km 

downstream on the Arun River, has a capacity of 900 MW, but this energy is primarily targeted for export 

to India, which limits its ability to meet Nepalôs domestic peak energy demands. Based on CSPDRôs 

analysis of Nepalôs power market, and assuming the UAHEP begins operations in 2029, the power 

generated from the Project during the dry season can be completely consumed by predicted domestic 

demand, while the excess power generated during the wet season could be exported (CSPDR 2020). 

The Nepal Ministry of Energy, Water Resources, and Irrigation (MoEWRI) has indicated an interest is 

potentially exporting some of the electricity generated by the UAHEP, possibly to Bangladesh via 

existing transmission lines (Kathmandu Post September 23, 2018). 
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Table 1.1: Analysis of Nepalôs Power Market During Dry Season 

Power 

Criteri

a 

2018

/19 

2019

/20 

2020

/21 

2021

/22 

2022

/23 

2023

/24 

2024

/25 

2025

/26 

2026

/27 

2027

/28 

2028

/29 

2029

/30 

2030

/31 

Peakin

g 

capacit

y (MW) 

863.

9 

1,48

9.6 

1,87

6.8 

2,06

1.8 

2,09

7.8 

2,30

9.8 

2,59

2.3 

3,04

0.3 

3,34

0.3 

3,85

0.3 

4,03

0.3 

4,18

0.3 

4,18

0.3 

Peak 

capacit

y 

require

ment 

(MW) 

1,98

9.5 

2,42

6 

2,90

2.1 

3,39

9.8 

3,76

9,9 

4,18

4.7 

46,4

9.8 

5,19

6.9 

5,81

2.9 

6,50

6.6 

7,28

2.1 

8,14

9.7 

9,05

0.4 

Peak 

load 

(MW) 

1,84

2.1 

2,22

5.7 

2,63

8.3 

3,06

2.9 

3,36

6 

3,70

3.3 

4,07

8.8 

4,51

9.1 

5,01

1.1 

5,56

1.2 

6,17

1.3 

6,84

8.5 

7,54

2 

Spare 

capacit

y (MW) 

147.

4 

200.

3 

263.

8 

336.

9 

403.

9 

481.

4 

571 677.

9 

801.

8 

945.

4 

1,11

0.8 

1,30

1.2 

1,50

8.4 

Surplu

s (+) / 

deficit 

(-) 

-

1,12

5.6 

-

936.

4 

-

1,02

5.3 

-

1,33

8 

-

1,67

2.1 

-

1,87

4.9 

-

2,05

7.5 

-

2,15

6.6 

-

2,47

2.6 

-

2,65

6.3 

-

3,25

1.8 

-

3,96

9.4 

-

4,87

0.1 

Source: CSPDR 2020 

1.3 Name of Project Proponent and Consultants 

The Government of Nepal, through a cabinet decision dated 21 September 2018 (BS 2075/06/05), 

decided to develop the Project under a subsidiary company of the NEA, namely, the Upper Arun Hydro-

Electric Limited (see Appendix B), which will be the Project Proponent. The contact details of the 

Proponent are as follows:  

Upper Arun Hydro-Electric Company Limited 

Contact: Mr. Fanendra Joshi, UAHEP Project Director 

Shanti Priya Marg, Maharajgunj, Kathmandu, Nepal 

Telephone: +977-1-4720553, 4720543 

E-mail address: uahepnea@gmail.com or upperarun@nea.org.np 

Website: www.nea.org.np www.ppmo.gov.np  

Appendix A provides a list of contributors to this ESIA and their position. 

In preparing the ESIA, ERM coordinated closely with the following project engineering firms: 

Â Hydropower and transmission line components ï Changjiang Survey, Planning, Design and 

Research Co., Ltd (CSPDR) from China, which was supported by Sinotech Engineering 

Consultants, Ltd. And Soil Test Ltd 

Â Project access road component ï Kyongdong Engineering Co., Ltd (KEC) from South Korea, which 

was supported by Nepal Consult Ltd

mailto:uahepnea@gmail.com
mailto:upperarun@nea.org.np
http://www.nea.org.np/
http://www.ppmo.gov.np/
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1.4 Purpose and Scope of ESIA 

The World Bank (WB, or Bank), potentially the European Investment Bank (EIB)4, and other Lenders 

are considering financing the construction of the UAHEP. Therefore, the Project needs to document 

conformance with their respective environmental and social policies. The WB requires borrowers to 

conduct an environmental and social assessment of projects proposed for Bank support, pursuant to 

its Environmental and Social Framework (ESF) (World Bank 2017). All investment projects supported 

by the EIB must meet its Environmental and Social Principles and Standards. This ESIA has been 

prepared to support the management of social and environmental risks in accordance with international 

good practice, including the WBôs ESF and the EIBôs Environmental and Social Principles and 

Standards.  

The scope of this ESIA includes the entire UAHEP and associated facilities under consideration for 

financing by the World Bank. The UAHEP has the following components: 

Â Project Access Road ï The project area does not currently have vehicular access, so will require 

construction of a project access road. The project access road will be 21.6 km long, providing 

access to both the project powerhouse and headworks, and will include a 2.03 km long tunnel and 

two bridges.  

Â Hydropower Facility ï The hydropower facility includes a 100 m high dam and associated reservoir, 

a water conveyance system, and a powerhouse with a licensed capacity of 1,063.36 MW. 

Â Transmission Line ï The UAHEP will require construction of a transmission line to evacuate the 

electricity generated at the powerhouse and connect it to the Nepal electricity grid. UAHEL 

proposes to construct a 5.8 km long, 400 kV transmission line extending from the UAHEP 

switchyard to the proposed Arun Hub substation at Hitar. 

Â Ancillary Facilities ï There are a variety of temporary and permanent ancillary facilities required to 

construct and operate the project components listed above, including contractorôs camps, ownerôs 

camps, construction roads, spoil disposal areas, quarry, borrow areas, crusher, batch plants, 

maintenance yards, fabrication shops, fuel depots, and explosives magazine.  

Â Associated Facilities ï These include facilities or activities that are not funded by the World Bank, 

but are directly and significantly related to the Project; carried out or planned to be carried out 

contemporaneously with the Project; and necessary for the Project to be viable and would not have 

been constructed, expanded, or conducted if the Project did not exist (World Bank 2017). The WB 

ESF requires associated facilities to meet the requirements of the Environmental and Social 

Standards (ESSs). The project access road meets the definition of an associated facility and is 

evaluated in this ESIA as part of the overall project (see Section 3.3.4).  

All of these components are addressed in this ESIA.  

1.5 Objectives  

The objectives of the ESIA process are to: 

Â Introduce the Project and provide an opportunity for stakeholders to provide suggestions and 

identify concerns about the Project 

Â Establish the existing status of the physical, biological, socio-economic, and cultural environments 

of the project area

 
4
 The ESIA was developed to meet primarily the World Bank ESF and Nepal national regulatory requirements. Examination of 

its conformance with EIBôs Environmental and Social Principles and Standards have also been conducted and documented in 

this ESIA.   
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Â Identify, evaluate, and manage the environmental and social risks and impacts of the Project in a 

manner consistent with the ESS 

Â Adopt a mitigation hierarchy approach to anticipate and avoid risks and impacts and, where 

avoidance is not possible, to minimize or reduce risks and impacts to acceptable levels; once risks 

and impacts have been minimized/reduced and mitigated, if significant residual impacts remain, to 

compensate for or offset them, where technically and financially feasible 

Â Optimize the project design for sustainability 

Â Adopt differentiated measures so that adverse impacts do not fall disproportionately on 

disadvantaged or vulnerable people, and these people are not disadvantaged in sharing 

development benefits and opportunities resulting from the Project 

Â Use national environmental and social institutions, systems, laws, regulations, and procedures in 

the assessment, development, and implementation of the Project 

Â Promote improved environmental and social performance in ways that recognize and enhance the 

NEAôs capacity 

Â Document project conformance with the WB ESF and ESS, and the general Environmental, Health 

and Safety Guidelines (EHSG) 

In order to document conformance with the GoNôs requirements and to obtain government authorization 

for the UAHEP, several separate environmental documents have been submitted or are in the process 

of being prepared for submission to the GoN, including: 

Â Limbutar Camp Initial Environmental Examination (IEE) ï This was submitted by the NEA to the 

Ministry of Urban Development in 2018 for a workersô camp facility that needed early approval to 

support the UAHEP access road construction. 

Â UAHEP Access Road Environmental Impact Assessment (EIA) ï This was prepared by the NEAôs 

Environment and Social Studies Department with the most recent submission to the Ministry of 

Forests and Environment (MoFE) through the Nepal Department of Electricity Development 

(DoED) in March 2021, again to obtain approval for early initiation of access road construction. 

Â UAHEP Transmission Line IEE ï This is being prepared by ERM for submission to the Nepal DoED 

for approval of the electricity transmission component of the UAHEP and is expected to be 

submitted in fall 2021. This IEE will reflect the findings and recommendations of this ESIA. 

Â UAHEP EIA ï This is being prepared by ERM for submission to MoFE through the Nepal DoED by 

fall 2021, for approval of the hydropower facility of the UAHEP. This EIA will reflect the findings and 

recommendations of this ESIA. 

All of these documents have been prepared separately to meet Nepalôs permitting requirements, but 

the impacts addressed are incorporated into this ESIA to document overall Project conformance with 

the WB ESF.  

1.6 Limitations 

The following limitations are applicable to this ESIA study: 

Â Community forest boundaries ï Most community forests have not had their boundaries surveyed, 

so, for purposes of this ESIA, the boundaries of these forests were mapped in consultation with the 

associated forest user groups and represent approximate boundaries.
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Â Arun Hub substation ï The UAHEP proposes to evacuate its power via an approximately 5.8 km 

long transmission line connecting with the proposed Arun Hub substation in Hitar. The Arun Hub 

substation is currently undergoing a detailed feasibility study by the NEA. The current UAHEP 

transmission line shows a connection to the proposed Arun Hub substation location, but it is 

understood that at least the terminal tower location shown in the current transmission line design 

may need to be adjusted to properly align with the substation electrical bay orientation.  

1.7 Report Structure 

This ESIA report is structured as follows, in general accordance with the WB ESS 1, Annex 1: 

Executive Summary 

1. Introduction ï provides background on the proposed project and its purpose and need 

2. Legal and Institutional Framework ï summarizes the legal and institutional context and 

requirements with which the Project must comply 

3. Project Description and Design Measures ï provides a description of the proposed Project, 

including all project components (i.e., access road, hydropower project, transmission line, 

ancillary facilities, and associated facilities) 

4. Analysis of Alternatives and Environmental and Social ï describes the alternatives 

considered in ultimately selecting the proposed Project 

5. Methodology ï describes the methodology used for conducting the study 

6. Baseline Conditions ï describes the existing physical, environmental, and social baseline 

conditions 

7. Environmental and Social Risks, Impacts, and Mitigation ï identifies and evaluates the 

significance of all relevant direct, indirect, and cumulative environmental and social risks 

and impacts, applies the mitigation hierarchy, and for impacts that cannot be avoided or 

further minimized, proposes mitigation measures to reduce any residual risk to an 

acceptable level 

8. Conclusions ï summarizes the key findings and overall conclusions of the ESIA 

9. References ï provides details on the information sources relied on in preparing this ESIA 

Appendices ï includes records of meetings, consultations, and surveys with stakeholders 
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2. LEGAL AND INSTITUTIONAL FRAMEWORK 

This ESIA has been undertaken with reference to the provisions of the various requirements, standards, 

policies, laws, rules, guidelines, manuals, and international conventions and treaties. For this, ERM 

reviewed various national acts and regulations to ensure compliance with the prevailing law. In addition, 

international standards and best practices on social and environmental safeguards were reviewed to 

develop an ESIA that identifies all possible risks and impacts from project development and to identify 

appropriate measures to minimize and mitigate the risks to the extent possible.  

2.1 World Bank Standards and Guidelines 

The World Bank is considering providing financial support for the UAHEP, in which case the Project 

would need to comply with the World Bank requirements described below. 

2.1.1 Environmental and Social Framework 

The World Bank adopted a new Environmental and Social Framework (ESF), which applies to all new 

WB investment project financing as of October 1, 2018. The ESF offers broad and systematic coverage 

of environmental and social risks. The ESF describes the Environmental and Social Standards (ESSs) 

and provides a comparison of these and the Nepalese legal framework, along with a gap analysis and 

gap-bridging measures applicable to this project. 

 
Table 2.1: Comparison of World Bank Environmental and Social Standards 

with Relevant National Laws 

World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

ESS 1: Assessment and 

Management of 

Environmental and 

Social Risks and Impacts  

ESS 1 requires the 

Borrower to assess, 

manage and monitor 

the environmental and 

social risks and impacts 

of the project 

throughout the project 

life cycle so as to meet 

the requirements of the 

ESSs in a manner and 

within a timeframe 

acceptable to the World 

Bank.  

The Borrower will: (a) 

conduct an 

environmental and 

social assessment of the 

proposed project, 

including stakeholder 

engagement; (b) 

undertake stakeholder 

engagement and 

disclose appropriate 

information in 

accordance with ESS 10; 

The Environment 

Protection Act (EPA), 

2019; Environment 

Protection Rules (EPR), 

2020; and National 

Environmental Impact 

Assessment Guidelines, 

1993 are the legal 

instruments containing 

requirements for the 

environmental and 

social assessment of 

any development 

project.  

The Schedules in the 

EPA/EPR are based on 

activity type, 

threshold/size, as well 

as location. The 

potential risks 

associated with the 

project are omitted 

from GoN policy.  

There is no provision 

for associate projects/ 

activities; large projects 

can be split into smaller 

projects to avoid 

conducting a full ESIA 

study.  

The Environmental 

Assessment (EA) 

requirement in Nepal is 

primarily based on the 

projectΩs size, location 

and financial threshold, 

irrespective of the level 

of potential risks. This 

¶ An Environmental 

and Social Systems 

Assessment ( ESSA 

is prepared in 

compliance, for 

government 

clearance; a 

separate IEE or EIA 

will be prepared as 

per the standard.  

¶ The preparation of 

an Environmental 

and Social 

Management Plan 

(ESMP) shall be 

made an integral 

part of the bidding 

document so that 

the Contractor (as 

for the provision of 

services) shall 

adhere to the 

provisions 

prescribed in the 

ESMP during the 
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

(c) develop an 

environmental and 

social commitment plan 

(ESCP), and implement 

all measures and 

actions set out in the 

legal agreement 

including the ESCP; and 

(d) conduct monitoring 

and reporting on the 

environmental and 

social performance.  

gives total freedom to 

the proponent to 

design and implement 

EA on their own (for 

example, all documents 

including scoping, terms 

of reference [ToR], EIA 

reports are prepared by 

the proponent and 

approved by concerned 

government offices. 

Experience has shown 

that not all projectsΩ 

need for EA is justified 

based on size, location, 

and thresholds.  

The scope of EIA may 

not cover all WB ESS.  

The EPA/EPR do not 

allow use of other 

types/forms of 

assessment.  

The EPA/EPR do not 

emphasize a hierarchy 

of measures in 

environmental and 

social (ES) risk 

management planning. 

execution of the 

project.  

ESS 2: Labor and 

Working Conditions  

There are a number of 

requirements in ESS 2, 

under the following 

headings:  

¶ Working 

conditions and 

management of 

worker 

relationships  

¶ Protecting the 

work force 

including SEA/SH 

code of code 

¶ Grievance 

mechanism 

including SEA/SH 

responsive 

procedure 

The Labour Act (2017), 

Labour Rules 2018, and 

Child Labor Act (2001) 

are the relevant legal 

instruments.  

Current OHS legislation 

is not adequate (there 

is no separate 

legislation on OHS).  

The current OHS 

mandate is provided 

only in Chapter 12 of 

the Labour Act)  

The is a lack of industry-

specific standards (so 

far, the Department of 

Labour and 

Occupational Safety has 

issued only one 

directive: OHS Directive 

for Brick Workers)  

¶ Labour 

Management 

Procedures (LMPs) 

will be 

implemented in 

the project 

implementation.  

¶ A sub-project 

specific OHS plans 

will be developed 

by the Contractors.  
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

¶ Occupational 

health and safety 

(OHS)  

¶ Contracted 

workers 

¶ Community 

workers  

¶ Primary supply 

workers  

ESS 3: Resource 

Efficiency and Pollution 

Prevention and 

Management  

The Borrower shall 

consider ambient 

conditions and apply 

technically and 

financially feasible 

resource efficiency and 

pollution prevention.  

The relevant legal 

instruments are: EPA 

(2019), EPR (2020), 

National Ambient Air 

Quality Standards 

(2003), Nepal Vehicle 

Mass Emission Standard 

(2012), National 

Ambient Sound Quality 

Standard (2012), 

Standard on Emission of 

Smoke in Air by New 

and Existing Diesel 

Generator (2012), 

National Water Quality 

Standard (2008), 

Tolerance Limits for 

Industrial Effluents to 

be discharged into 

Inland Surface Waters 

(2003), Solid Waste 

Management Act 

(2011), Solid Waste 

Management Rule 

(2013), Water 

Resources Act (1992), 

Water Resources Rules 

(1993), Drinking Water 

Regulation (1998), and 

Drinking Water Quality 

Standards. 

There are a lack of 

suitable enforcement 

mechanisms for 

legislation on resource 

use efficiency in 

projects.  

¶ Resource 

efficiency and 

pollution 

prevention in any 

project activity will 

be captured in 

ESIA/ESMP 

preparation.  

¶ World Bank 

Environmental 

Health and Safety 

Guidelines (EHSG) 

or/national 

standards 

(depending on 

which are stricter) 

related to 

environmental 

protection and 

resource efficiency 

will be complied 

with by the 

project.  

ESS 4: Community 

Health and Safety  

There are a number of 

requirements in ESS 4, 

under the following 

headings:  

¶ Community health 

and safety 

¶ Security personnel  

The EPA identifies the 

direct and indirect 

human health impact as 

one of the components 

in assessing the effect 

of development 

projects.  

There is limited 

coverage as scope of 

ESIA does not 

necessarily include 

community safety 

issues.  

Public health legislation 

does not specifically 

¶ ESIA/ESMPs 

developed under 

the project will 

address all 

community health 

and safety issues 

that arise during 

the execution and 
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

EPA Section 7: Nobody 

shall create pollution in 

such a manner as to 

cause significant 

adverse impacts on the 

environment or likely to 

be hazardous to public 

life and peopleΩs health.  

impose requirements 

on development and 

infrastructure projects.  

operation of the 

project.  

ESS 5: Land Acquisition, 

Restrictions on Land 

Use and Involuntary 

Resettlement  

There are a number of 

requirements in ESS 5, 

under following 

headings:  

¶ General (eligibility 

classification; 

project design; 

compensation and 

benefits for 

affected persons; 

community 

engagement; 

grievance 

mechanism; 

planning and 

implementation)  

¶ Displacement 

(physical 

displacement; 

economic 

displacement)  

¶ Collaboration with 

other responsible 

agencies or 

subnational 

jurisdictions  

¶ Technical and 

financial assistance  

The relevant legal 

instruments are: Land 

Acquisition Act (1977), 

Guthi Corporation Act 

(1976), Land Acquisition 

Guidelines (1989), and 

Land Reform Act 

(1964).  

Clause 3 of the Land 

Acquisition Act states 

that any asset that is 

required for public 

purposes shall be 

acquired by providing 

compensation.  

The Compensation 

Fixation Committee 

shall establish the 

compensation rates.  

Section 42 of the Guthi 

Corporation Act states 

that Guthi land 

(religious trust land) 

acquired for the 

purpose of the 

development shall be 

replaced with other 

land, than 

compensated in cash.  

Compensation shall be 

provided for loss of 

crop damaged and 

income source. 

¶ Does not require 

preparation of 

Resettlement 

Action Plan (RAP)  

¶ Does not allow for 

consultation of 

project affected 

people (PAP) in the 

compensation 

options  

¶ Does not allow for 

non-cash 

compensation 

options, such as 

land-for-land and 

replacement 

homes, only 

άŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ 

rehabiƭƛǘŀǘƛƻƴέ ŀƴŘ 

άǇǊƛƻǊƛǘȅ ƛƴ 

ŜƳǇƭƻȅƳŜƴǘέ  

¶ Valuation of lost 

assets considers 

depreciation and, 

hence, is not at 

replacement cost  

¶ Does not make 

mention of 

compensating non-

titleholders 

(tenants, long-

term land users, 

encroachers and 

squatters) 

¶ The project shall 

be required to 

prepare a 

vulnerability 

assessment and 

mitigation plan for 

project affected 

people who 

experience 

impacts on their 

livelihood after 

losing their land.  

¶ A Resettlement 

Framework is 

being prepared to 

provide guidance 

for any 

resettlement 

activities.  

¶ The project shall 

assist those who 

experience 

impacts on their 

livelihoods due to 

land acquisition by 

the project, 

including tenants.  

¶ The lost assets 

need to be fully 

replaced and 

affected 

livelihoods 

restored.  

¶ A pragmatic 

livelihood 

assistance 

program shall be 

designed by the 

project. 

¶ The project shall 

develop 
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

alternative forms 

of compensation 

or assistance for 

adversely affected 

non-title holders, 

encroachers and 

squatters. 

ESS 6: Biodiversity 

Conservation and 

Sustainable 

Management of Living 

Natural Resources  

There are number of 

requirements in ESS 6, 

under the following 

headings:  

¶ General 

(assessment of 

risks and impacts 

following a 

precautionary 

approach)  

¶ Conservation of 

biodiversity and 

habitats 

¶ Habitats are 

classified as the 

modified habitat; 

natural habitat; 

and critical habitat  

¶ No net loss is 

achieved to 

mitigate the loss of 

natural habitats; 

where critical 

habitats are 

impacted, Net 

Gain will be 

demonstrated for 

the biodiversity 

values for which 

the critical habitat 

is designated  

¶ Legally protected 

and internationally 

recognized areas 

of high biodiversity 

value invasive 

alien species  

¶ Sustainable 

management of 

living natural 

The relevant legal 

instruments are: 

Aquatic Animal 

Protection Act (1961), 

National Park and 

Wildlife Conservation 

Act (1973), National 

Park and Wildlife 

Conservation 

Regulations (1974), Soil 

and Watershed 

Conservation Act 

(1982), Himalayan 

National Park 

Regulation (1979), 

National Trust for 

Nature Conservation 

Act (1983), Forest Act 

(2019), Conservation 

Area Management 

Rules (1996), Buffer 

Zone Management 

Rules (1996), and Plant 

Protection Act (2007).  

¶ Natural habitats 

are not specifically 

required to be 

assessed in the EIA  

¶ Does not 

specifically require 

a Biodiversity 

Management Plan 

even where 

biodiversity impact 

is found to be 

significant in the 

EIA  

¶ All the provisions 

of relevant laws 

will be complied 

with by the 

project.  

¶ A separate 

Biodiversity 

Management Plan 

needs to be 

developed for 

project activities 

that have potential 

impacts on 

biodiversity and 

critical/natural 

habitats.  
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

resources and 

primary suppliers 

ESS 7: Indigenous 

Peoples/Sub-Saharan 

African Historically 

Underserved 

Traditional Local 

Communities  

There are a number of 

requirements in ESS 7, 

under the following 

headings:  

¶ General (projects 

designed solely to 

benefit indigenous 

peoples/Sub-

Saharan African 

historically 

underserved 

traditional local 

communities; 

projects where 

indigenous 

peoples/Sub-

Saharan African 

historically 

underserved 

traditional local 

communities are 

not the sole 

beneficiaries; 

avoidance of 

adverse impacts; 

mitigation and 

development 

benefits; 

meaningful 

consultation 

tailored to 

indigenous 

peoples/Sub- 

Saharan African 

historically 

underserved 

traditional local 

communities 

¶ Circumstances 

requiring free, 

prior and informed 

consent (FPIC) 

(impacts on lands 

and natural 

resources subject 

to traditional 

ownership or 

under customary 

The relevant legal 

instruments are: 

National Foundation for 

the Development of 

Indigenous Nationalities 

Act (2002), Local Self- 

Governance Act (1999), 

and ILO Convention 169 

(2007).  

The GoN encourages 

the inclusion and 

consideration of the 

concerns of indigenous 

peoples and local 

communities (IPLC) in 

development and 

infrastructure programs 

and the formulation of 

a plan or mechanism to 

incorporate income 

generation programs 

targeted to IPLC.  

¶ The GoN 

encourages 

development 

programs to 

incorporate 

income generation 

schemes for 

indigenous 

peoples (IPs).  

¶ The provision of 

FPIC and broad 

community 

support in relation 

to IPs is absent. 

Nonetheless, the 

GoN has ratified 

ILO 169 and the 

United Nations 

Declaration of 

Rights of 

Indigenous People 

(UNDRIP).  

¶ The GoN is in the 

process of 

preparing a 

National Action 

Plan to implement 

these international 

commitments.  

¶ An Indigenous 

People 

Development 

Framework (IPDF) 

is being prepared 

to provide 

guidance to 

mitigate any 

impacts on IPs.  

¶ The project shall 

seek to maximize 

the ability of 

aadibasi/janajati to 

benefit from the 

project by: (1) 

creating an 

environment for 

social inclusion; 

and (2) enabling 

their participation 

in policy 

discussions and 

decision making. 

¶ The project shall 

promote the 

culture, language 

and knowledge of 

Ips through 

different project 

activities.  
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

use or occupation; 

relocation of 

indigenous 

peoples/ Sub- 

Saharan African 

historically 

underserved 

traditional local 

communities from 

lands and natural 

resources subject 

to traditional 

ownership or 

under customary 

use or occupation; 

cultural heritage); 

grievance 

mechanism; and 

indigenous 

peoples/Sub-

Saharan African 

historically 

underserved 

traditional local 

communities and 

broader 

development 

planning 

ESS 8: Cultural Heritage  

There are a number of 

requirements in ESS 8, 

under the following 

headings:  

¶ General  

¶ Stakeholder 

consultation and 

identification of 

cultural heritage 

(confidentiality; 

stakeholdersΩ 

access)  

¶ Legally protected 

cultural heritage 

areas  

¶ Provisions for 

specific types of 

cultural heritage 

(archaeological 

sites and material; 

built heritage; 

¶ The EPA (2019) 

and EPR (2020) 

provide that 

physical and 

cultural resources 

shall not be 

disturbed or 

damaged without 

the prior approval 

of the concerned 

authority.  

¶ The Ancient 

Monument Act 

(1956) contains 

provisions on 

cultural heritage.  

¶ Does not include 

intangible cultural 

heritage  

¶ Does not provide 

for the 

development of a 

Cultural Heritage 

Plan  

¶ Does not provide 

for the application 

of globally 

recognized 

practices in the 

study, or for the 

documentation 

and protection of 

cultural heritage  

¶ Does not provide 

for adoption of 

άchance findέ 

procedures  

¶ The ESMF has 

incorporated 

άŎƘŀƴŎŜ ŦƛƴŘέ 

provisions and 

requirements.  

¶ ESMPs developed 

under the project 

will aim to address 

any issues of 

cultural heritage 

that may be 

affected by the 

execution and 

operation of the 

project.  

¶ During the drafting 

stage of this ESMF, 

not all cultural 

heritage is 

identified and 

documented. 

However, through 
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World Bank ESS Requirements  NepalΩs Policy 

Framework and 

Requirements  

Gaps Between ESSs and 

GoN Legal and Policy 

Requirements  

Gap-Bridging Measures  
ESS Requirements  

natural features 

with cultural 

significance; 

movable cultural 

heritage); and 

commercial use of 

cultural heritage  

a collaborative 

approach, the 

community will be 

consulted in 

identifying cultural 

heritage sites of 

local significance/ 

importance and 

these sites will be 

documented and 

follow Culture 

Heritage 

Protection-Chance 

Finds Procedure 

(CHP-CFP).  

ESS 10: Stakeholder 

Engagement and 

Information Disclosure  

There are a number of 

requirements in ESS 10, 

under the following 

headings:  

¶ Engagement 

during project 

preparation 

(stakeholder 

identification and 

analysis; 

stakeholder 

engagement plan; 

information 

disclosure; 

meaningful 

consultation)  

¶ Engagement 

during project 

implementation 

and external 

reporting; 

grievance 

mechanism; and 

organizational 

capacity and 

commitment 

Prevailing national 

polices including EPA 

2019 and EPR 2020 

envisage stakeholder 

engagement at 

different stages of 

project design and 

implementation. 

Stakeholder 

consultation, disclosure 

and a grievance hearing 

system are provided 

for. 

¶ Does not require 

stakeholder 

analysis and 

preparation of 

stakeholder 

engagement plan  

¶ Does not provide 

for continuous 

stakeholder 

engagement/ 

consultations 

beyond EIA 

process during 

construction and 

operation phase 

¶ The project has 

prepared a 

stakeholder 

engagement plan 

(SEP) to ensure 

that stakeholder 

engagement 

activities are 

effective and 

meaningful 

consultation is 

carried out 

including guideline 

for establishing a 

comprehensive 

grievance redressal 

mechanism (GRM) 

with clear, safe 

and accessible 

procedures to 

identify and 

respond to 

grievances, 

including Sexual 

Exploitation and 

Abuse and Sexual 

Harassment 

(SEA/SH) cases. 
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2.1.2 World Bank Good Practice Notes, Templates, and Checklists 

Good practice notes, templates, and checklists have been produced by the World Bank to guide their 

clients and staff in the use of the ESF. The notes, templates, and checklists most relevant to the UAHEP 

are identified below. 

Â Good practice notes: 

Assessing and Managing the Risks and Impacts of the Use of Security Personnel  

SEA/SH for Large Civil Works 

Road Safety 

Â Templates and checklists: 

Environmental and Social Commitment Plan 

Labor Management Procedures Template 

Stakeholder Engagement and Information Disclosure ï Stakeholder Engagement Plan (SEP) and 

Stakeholder Engagement Framework (Template for ESS 10) ï June 2018 

2.1.3 EHS Guidelines 

The World Bank has prepared several Environmental, Health, and Safety (EHS) Guidelines, which are 

technical reference documents with general and industry-specific examples of good international 

industry practices and are referred to in the ESF. The EHS Guidelines contain the performance levels 

and measures that are usually acceptable to the World Bank Group and that are generally considered 

to be achievable in new facilities at a reasonable cost with existing technology. The WB requires 

borrowers/clients to apply the relevant levels or measures to their projects. When host country 

regulations differ from the levels and measures presented in the EHS Guidelines, projects will be 

required to achieve whichever is more stringent. The EHS Guidelines most relevant to the UAHEP are 

identified below: 

Â General EHS Guidelines 

Â EHS Approaches for Hydropower Projects 

Â Electric Power Transmission and Distribution 

2.1.4 World Bank Operational Policies 

The World Bank has adopted various Operational Policies that require borrowers to address certain 

environmental and social risks to receive World Bank support for investment projects. Many of these 

policies are now incorporated into the ESF, but the following policy is relevant and addressed in this 

ESIA. 

Â OP 7.50 ï Projects on International Waterways 

2.1.5 Good Practice Handbook on Cumulative Impact Assessment and 
Management 

The International Finance Corporation, a part of the World Bank Group, issued their Good Practice 

Handbook on Cumulative Impact Assessment and Management: Guidance for the Private Sector in 

Emerging Markets in 2013. The purpose of this handbook is to provide practical guidance to companies 

investing in emerging markets to improve their understanding, assessment, and management of 

cumulative environmental and social impacts associated with their developments. A Cumulative Impact 

Assessment (CIA) is required for the UAHEP, as part of complying with ESS 1. 
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2.2 European Investment Bank 

The European Investment Bank (EIB) is the lending arm of the European Union. The mission of the EIB 

is to foster sustainable growth within the European Union and abroad. The promotion of sustainable 

development ï in particular the preservation of environmental and social capital that exists today for 

future generations ï underpins the EIBôs lending strategy and objectives. All investment projects 

supported by the EIB have to meet the EIB Environmental and Social Principles and Standards, which 

are grouped across 10 thematic areas: 

Â Assessment and Management of Environmental and Social Impacts and Risks 

Â Pollution Prevention and Abatement 

Â Biodiversity and Ecosystems 

Â Climate-related Standards 

Â Cultural Heritage 

Â Involuntary Resettlement 

Â Rights and Interests of Vulnerable Groups 

Â Labor Standards 

Â Occupational and Public Health, Safety, and Security 

Â Stakeholder Engagement 

2.3 Nepal Legal and Institutional Framework 

This section provides an overview of the applicable legal and administrative framework in Nepal. 

2.3.1 Constitution of Nepal 2072 BS (2015) 

The Constitution of Nepal mandates environmental protection as state policy. It provides that the State 

shall give priority to the protection of the environment and to prevent further damage due to physical 

development activities by increasing the awareness of the public about environmental cleanliness. It 

also provides that the State shall arrange for the special protection of the forest, vegetation and 

biodiversity, its sustainable use and ensure equitable distribution of the benefit derived from it.  

Article 30 of the Constitution provides that Nepali citizens shall have the right to live in a clean and 

healthy environment, and the right to obtain compensation, in accordance with the law, for any injury 

caused by environmental pollution or degradation.  

Article 18 provides for the equality of women, Dalits, and indigenous people (aadibasi/janajati) and 

Article 261 requires an Indigenous and Nationalities Commission (INC) of Nepal to be created to look 

into the matters of aadibasi/janajati people of Nepal. The INC was established in 2018.  

Article 24 provides for rights against untouchability and discrimination. 

Article 34 provides for the right to fair labor practices. 

Article 38 provides for the right to equality of women, protection for women from physical, mental, 

sexual, and psychological abuse, or other forms of violence or exploitation based on any grounds.  

Article 51(g) of the constitution relates to protection, promotion, and the use of natural resources, 

including:  

Â Protection, promotion and sustainable use of natural resources 

Â Conservation, promotion, and sustainable use of forests by mitigating possible risks to the 

environment from industrial and physical development by raising awareness about environmental 

protection measures 
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Â Maintenance of forest area for ecological balance 

Â Advance warning and disaster preparedness measures to mitigate risks from disasters 

Â Minimization/avoidance of the impact of physical development works on the environment and rare 

species with due emphasis of conservation 

Â Development of renewable energy to ensure reliable and affordable source of energy 

Article 51 (j) requires consent of indigenous nationalities to be obtained while making any decisions 

concerning these people. The essence of this provision is to ensure participation of indigenous 

nationalities in the decisions concerning their community. 

2.3.2 Acts 

Forest Act, 2076 BS (2019 AD)  

This Act classifies national forest into government-managed forests, forest conservation areas, 

community forests, collaborative forests, and religious forests. The Act also aims to promote private, 

public, and urban forests. As per Article 42(2), the project needs to make available the equivalent 

amount of land to the government for forest development. Such land should be in similar ecological and 

geographical area and near the impacted national forest as far as possible. If the project is not able to 

buy land, it could deposit the money needed to buy such land in the Forest Development Fund 

established, as per Article 45 of the Act. Article 42 (5) requires the project developers to pay the 

expenses needed to reforest and maintain reforested area for five years. 

Environment Protection Act (EPA), 2076 BS (2019 AD) 

This is the main Act guiding environmental assessments and the permitting process of development 

projects in Nepal. Section 2 of the Act discusses different aspects of conducting a brief environmental 

study (BES), IEE, and EIA. Article 3 of the Act mandates a BES/IEE/EIA study for development projects. 

Article 4 requires a detailed analysis of alternatives and preparation of alternative measures for 

minimizing the adverse impacts of the project on the environment. Article 5 requires approval of terms 

of reference for an IEE, and a scoping document and terms of reference for an EIA by appropriate 

regulatory agencies before the preparation of environmental study report. Article 6 requires project 

developers to follow quality standards specified by the GoN while preparing environmental study 

reports. Article 7 discusses approval procedures for environmental study reports. Article 8 prohibits the 

implementation of the project without an approved environmental study report. Article 9 discusses 

strategic environmental analysis and Article 10 deals with the preparation of an Environment 

Management Plan prior to implementation of the proposal. Article 11 specifies the conditions under 

which a supplementary EIA is needed. Article 17 discuss the responsibility of the proponent for the 

management of hazardous substances. 

National Civil Code and Criminal Code (Muluki Debani Samhita, 2074 BS [2017 AD], 
Muluki Aparadh Samhita, 2074 BS [2017 AD]) 

This Act refers to land acquisition/utilization of land, restriction on illegal encroachment of land, non-

obstruction in public places like road, river, or any other public places, and protection of governmental 

and public property. Chapter 5 elaborates provisions relating to government, public, and community 

properties. Chapter 14 explains provisions relating to wages, labor, and employment. This Act is 

applicable because the Project will involve land acquisition and will cross public spaces like roads, 

rivers, and other government property (e.g., national forest land), and will also involve hiring employees. 

Contribution Based Social Security Act, 2074 BS (2017 AD) 

This Act is enacted per the social welfare concept in accordance with which the people have the right 

to welfare of various kinds as a fundamental right, as enshrined in the Constitution. The Act is applicable 

to industries, businesses, and the service sector, as prescribed by the government. Even those who 
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are self-employed can take part in the Social Security Fund. The Fund will operate various schemes, 

as per the Act: medical and health protection, maternity protection, accidental protection, old age 

protection, dependent family protection, and unemployment protection.  

Labour Act, 2074 BS (2017 AD) 

This Act provides guidance on the classification of job postings and prohibition on child labor. It also 

provides restriction on minors and women, job security, retrenchment and re-employment, working 

hours, occupational health and safety, welfare arrangements, special arrangements for construction 

sites, conduct and penalties, and settlements of labor disputes. This Act is applicable to the Project 

because the Project will involve advertising and hiring employees and occupational health and safety 

issues. 

Local Government Operation Act, 2074 BS (2017 AD) 

This Act provides guidance on the jurisdiction, roles, and responsibilities of personnel appointed to local 

bodies in Nepal. This Act is applicable to the Project because the Project will involve interactions with 

local government personnel. 

Guthi Corporation Act, 2033 BS (1976 AD), as amended 2066 BS (2010 AD))  

This Act empowers the corporation to manage and operate Guthi lands and properties, and stipulates 

the roles and responsibilities of the corporation. This Act is applicable to the Project because the Project 

may affect Guthi lands and properties. 

Control of International Trade of Endangered Wild Fauna and Flora, 2073 (2017AD) 

This Act enforces the adoption of the Convention on International Trade in Endangered Species 

(CITES) of wild fauna and flora, to which the GoN is a signatory state. The main objective of this Act is 

to implement CITES through the protection of endangered species and controlling and regulating the 

wildlife trade. This Act provides a framework to be respected by each Party, which must adopt its own 

domestic legislation to ensure that CITES is implemented at the national level. This Act is applicable to 

the Project because the Project will employ workers who, if not properly managed, could engage in 

activities prohibited by CITES. 

Solid Waste Management Act, 2068 BS (2011 AD) 

This Act aims to manage solid waste, mobilize resources, and ensure the health of the public by 

controlling the adverse impact on pollution from solid waste. This Act is applicable to the Project 

because the Project will generate solid waste during both the construction and operation phases. 

Right to Information Act, 2064 BS (2007 AD) 

The aim of this Act is to make the functions of the state open and transparent in accordance with the 

democratic system and to make it responsible and accountable to the citizens. It intends to protect the 

rights of the citizens to be well informed by providing citizens with simple and easy access to information 

of public importance that is held in public bodies while protecting sensitive information that could have 

an adverse impact on the interests of the nation and citizens. This Act is applicable to the Project 

because the Project will involve construction of a large capital facility for which affected stakeholders 

have the right to information. 

Plant Protection Act, 2064 BS (2007AD)  

This Act aims to prevent or control harmful epidemic insect or disease spread in plant or plant products 

while importing or exporting. By notification in the Nepal Gazette, the GoN may impose restrictions or 

conditions for the import of plant or plant products. This Act is applicable to the Project because the 

Project will employ foreign workers who will need to comply with these requirements. 
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National Foundation for Upliftment of Aadibasi/Janajati Act, 2058 BS (2002 AD) 

This Act prescribes a number of provisions for overall improvement of the aadibasi/janajati by 

formulating and implementing programs related to social, educational, economic, and cultural 

development. This Act is applicable to the Project because the Project will affect aadibasi/janajati people 

and will involve an Indigenous Peoples Plan with benefit sharing elements. 

Child Labour (Prohibition and Regulation) Act, 2056 BS (2000 AD) 

This Act prohibits engaging children in factories, mines, or similar risky activities, and makes necessary 

provisions regarding their health, security, services, and facilities while engaging them in other activities. 

Article 3 sets the minimum age to work at 14 years of age, and Article 4 prohibits child labor by way of 

persuasion, misinterpretation, or coercion. This Act is applicable to the Project because the Project will 

be hiring local workers and needs to prevent use of child labor. 

Human Trafficking (Control) Act, 2007 

This Act provides several legal safeguards against human trafficking, including provisions for the 

rehabilitation and integration of survivors, as well as their protection and compensation. 

Domestic Violence (Crime and Control) Act, 2009 

This Act defines domestic violence as any form of physical, mental, sexual, and economic harm 

perpetrated by a person to a person with whom he/she has a family relationship. 

Sexual Harassment at the Workplace (Elimination) Act, 2015 

This Act prohibits sexual harassment at both public and private workplaces. It defines sexual 

harassment as any unsolicited acts committed by, or caused to be committed by, any person in abuse 

of his/her position or power, or by the imposition of any type of coercion, undue influence, or enticement. 

Caste-based Discrimination and Untouchability Act, 2011 

This Act contains provisions to end discriminatory practices aimed at those considered to be members 

of the lowest castes in the public and private sphere. 

Building Act, 2055 BS (199 AD) and Amendment 2066 BS (2010 AD) 

Building Act, 2055 BS contains the necessary provisions for the regulation of building construction to 

protect buildings against earthquake, fire, and other natural calamities, to the extent possible. It contains 

provisions relating to the design and approval of the design/map of building, and states, ñAny person 

body or government body shall, in making a building, build it in consonance with the standards set forth 

in the building code.ò This Act is applicable to the Project because the Project will involve the 

construction of several permanent buildings at the headworks and powerhouse sites. 

Water Resources Act, 2049 BS (1992 AD) 

This Act ensures the rational utilization, conservation, management, and development of water 

resources in Nepal. The main objectives of the Act are to define legally the process for determining 

beneficial uses of water resources, to prevent environmental and other hazardous effects thereof, and 

to keep water resources free from pollution. The Act strives to minimize the environmental damage to 

water bodies, especially lakes and rivers. The Act specifies that soil erosion, flooding, landslides, or any 

significant impact on the environment should be avoided in all uses of water resources. Article 3 of this 

Act provides ownership of water resources to the GoN. Article 7 stipulates the priority order of the use 

of water resources as drinking and domestic use (first), irrigation (second), agricultural usage such as 

animal husbandry and fisheries (third), and hydroelectricity (fourth). Article 8 makes provision for the 

licensing of water use and Article 9 for the utilization of water resources for hydroelectricity. This Act is 
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applicable to the Project because the Project will involve the generation and transmission of 

hydroelectricity, as well as construction activities that may potential affect water quality (e.g., 

disturbance of slopes, use of hazardous materials). 

Electricity Act, 2049 BS (1992 AD) 

This Act was enacted to manage the survey, generation, transmission, and distribution of electricity in 

such a manner that there is no substantial adverse effect on the environment, such as soil erosion, 

flood, landslide, or air pollution, and to standardize and safeguard electricity services. Articles 3ï9 make 

provision for the survey, generation, transmission, and distribution of electricity based on government 

license and its terms and related conditions. Article 10 contains provision for project ownership by the 

government after the agreed term of the license expires. Article 11 contains provisions for royalties to 

be paid to the GoN, based on its capacity. Articles 12ï13 contain provisions on the facilities provided 

by the government for the hydropower developer. Article 16 is about electricity charges and Article 17 

deals with tariff. Article 20 contains provisions about the national transmission line of grid and Article 22 

governs the import and expert of electricity. Article 24 provides that there shall be no adverse effect on 

the environment due to hydropower projects. This Act is applicable to the Project because the Project 

will involve the generation and transmission of electricity. 

Electricity Regulatory Commission Act, 2074 BS (2017 AD) 

Section 3(1) of this Act regulates the generation, transmission, distribution, and trade of electricity. 

Section 12 contains provisions for the management of technical aspects for generation, transmission, 

distribution and trading of electricity. Section 13 has provisions for fixing rate of electricity and monitoring 

trade. Section 16 contains provisions to advise the government on policy formulation. Section 17(1) 

deals with the compliance of licenses with the Act, sub-legislation (e.g., rules, order), or other prevailing 

laws. Section 37 has the power to issue directions to licensees under the Act, and it is the duty of all 

licensees to comply with such directions. Section 19(1) grants the power to fine licensees not complying 

with orders or directions. This Act is applicable to the Project because the Project will involve the 

generation and transmission of electricity. 

Soil and Watershed Conservation Act, 2039 BS (1982 AD) and Amendment 2066 BS 
(2010 AD)  

This Act guides watershed conservation during project implementation; it contains provisions to prohibit 

actions within any protected watershed area. This Act is applicable to the Project because the Project 

could affect protected watershed areas, although the Project avoids all protected watersheds. 

National Trust for Nature Conservation Act, 2039 BS (1982 AD) 

The Act guides the conservation and management of nature and natural heritage. It forms a trust under 

the guidance of the GoN to conserve, promote, and manage wildlife and other natural resources. Most 

importantly, the trust aims to manage necessary arrangements related to the development of national 

parks. This Act is applicable to the Project because the Project may affect wildlife and other natural 

resources, and will affect the Makalu Barun National Park and its Buffer Zone (BZ). 

Land Acquisition Act, 2034 BS (1977 AD) 

The Act covers all aspects of land acquisition and compensation to private landowners for land and 

other assets. Article 3 of the Act empowers the GoN to acquire any land at any place for any public 

purpose, subject to compensation under this Act. As per Article 4, the GoN may also decide to acquire 

land for other institutions to implement projects in the interest of the general public. The institution 

requesting land acquisition is required to pay all costs associated with such acquisition. Article 5 makes 

provision for appointing an Officer for Preliminary Action. Article 6 outlines procedures for preliminary 

action relating to acquisition of land, and Article 7 contains provisions for the compensation of losses 

incurred during preliminary action. Article 9 of the Act relates to the notification of land acquisition. Article 
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13 deals with the compensation rate. Compensation is to be paid in cash, as per this Act; there is no 

provision for land-for-land compensation. Article 18 of this Act requires the chief district officer to 

prepare a list of persons to compensation and issue a notice accordingly for the information of the 

concerned persons. This Article also makes provision for the lodging of complaints by unsatisfied 

persons and a grievance redressal mechanism. As per Article 27 of the Act, land could also be acquired 

through negotiation.  

Public Roads Act, 2031 BS (1974 AD) 

The major provisions of the Public Roads Act, 1974 include prescribing rules for planned road 

construction; regulating road width and boundaries within which no house can be built; and maintaining 

the road environment through plantation along public roads. GoN agencies and the public need to obtain 

prior approval from the Department of Roads to carry out work on roads and road boundaries. This Act 

is applicable to the Project because the Project will involve carrying out work on roads (e.g., potential 

for temporary road closures when stringing crosses on a public road). 

National Parks and Wildlife Conservation Act, 2029 BS (1973 AD) and Amendment 
2049 BS (1992 AD) 

This Act includes provisions to restrict damage to forest products and to block or divert any river or 

stream flowing through a national park or reserve or any other source of water. It also states that, without 

permission, no one shall cut, fell, remove, or overshadow any tree, plant, or any forest produce or do 

anything by which the forest produce may die, burn, or get damaged. This Act is applicable to the Project 

because the Project will involve some clearing of forest and trees. 

Lands Act, 2021 BS (1964 AD) and Amendment 2075 BS (2018 AD)  

This Act provides guidance on land and/or asset acquisition, land ceiling, rights of tenant, exemption 

from upper ceiling, land use, control of land fragmentation, and plotting. This Act is applicable to the 

Project because the Project will involve land acquisition and may affect tenants. 

Land Use Act, 2076 BS (2019 AD) 

This Act is classified land into 10 categories: agricultural; residential; commercial; industrial; mining and 

mineral; forest; river, stream, pond and wetland; public use; cultural and archaeological; and others. 

The land classification is based on the composition and use of the land. The classification has not 

clearly pinpointed Guthi land, which is religious land in the name of temples or shrines, from the revenue 

of which the religious ceremonies or festivals associated with the temples or shrines are celebrated and 

the repairs and maintenance of the temples or shrines are carried out. The Act is introduced based on 

the condition of land, population growth, requirements of land for various purposes, such as food and 

habitation and the need for economic development and infrastructure building, among other things. The 

main aim of the Act is to ensure that land is properly used and managed and that land set aside for one 

purpose is not used for another. The provincial and local governments are also required to formulate 

their own land use laws based on the Act. This Act is applicable to the Project because the Project will 

involve use of land other than the existing use. 

Explosive Act, 2018 BS (1961 AD) 

This Act emphasizes the need for permission for the use, sale, transportation, import, and use of 

explosives. This Act is applicable to the Project because the Project will require the use, transportation, 

and import of explosives for rock excavation and tunnelling.  

Aquatic Animals Protection Act, 2017 BS (1960 AD) 

This Act empowers the government to prohibit the catching, killing, and harming of aquatic animals. 

According to this Act, aquatic animal means any animal living in water. Section 3 restricts the methods 
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of catching and killing aquatic animals by using electric current, explosive substance, or poisonous 

substance with the intent of catching and killing any aquatic animals in any water. Section 4 empowers 

the GoN to prohibit the catching, killing, and wounding of certain kinds of aquatic animals. This Act is 

applicable to the Project because the Project could affect aquatic animals such as fish and otters. 

Ancient Monument Preservation Act, 2013 BS (1956 AD) 

This Act refers to ancient monuments and empowers the government to declare any place or area as 

a monument site/area. It also restricts the transfer, transaction, export, or collection of ancient 

monuments and archaeological objects or curios without the prior approval of the government. Although 

the Project will avoid all known ancient monuments, archaeological sites, and other cultural heritage 

sites, this Act is applicable to the Project because the Project may uncover previously unknown 

archaeological sites, objects, or curios during construction. 

2.3.3 Rules and Regulations 

Labour Rules, 2075 BS (2018 AD) 

These Rules stipulate the circumstances in which Nepali and foreign workers may be engaged in work 

and contain guidance on deploying minors and women at work. They also stipulate that there should 

be no discrimination in remuneration and provide for compensation in the case of injury, grievous harm 

resulting in physical disability, and death. These Rules are applicable to the Project because the Project 

will employ Nepali and foreign workers. 

Child Labour (Prohibition & Regulation) Rules, 2062 BS (2006 AD) 

In an exercise of the powers conferred by Section 27 of the Child Labour (Prohibition and Regulation) 

Act, 2056 (1999 AD), the GoN has framed several Rules. These Rules are applicable to Project because 

child (above designated ages) labor requires a certificate of eligibility. 

Solid Waste Management Rules, 2070 BS (2013 AD) 

These Rules specify the procedures for the management of solid waste. These Rules are applicable to 

the Project because the Project will generate and require the proper management of solid waste during 

both the construction and operation phases. 

Environment Protection Rules (EPR), 2077 BS (2020 AD)  

The EPR establishes the process to be followed during the preparation and approval of scoping 

determination, the preparation of terms of reference for EIAs, and the preparation of IEE or EIA reports 

for proposed projects. Section 3 of the EPR make provision for BES, IEE, and EIA, depending on the 

type of proposal. It is apparent from this provision that any private or government agency that wishes 

to implement any of the proposals defined in the regulations must prepare either a BES, IEE, or EIA, 

as the case may be. Rules 3 to 8 of the EPR are directly related to the study and have been duly 

considered during the preparation of the report. The EPR contains provisions to prepare and submit the 

Scoping Report (Rule 4), Terms of Reference (Rule 5), and BES/IEE/EIA Report (Rule 7) for approval, 

and includes the public hearing process (Rule 6). Rule 7(3) mentions the publication of notice in a 

national level daily newspaper for EIA and in local newspaper for BES/IEE regarding the collection of 

the concerns of local people and institutions within 7 days. Rule 8(8) deals with the collection of 

recommendation letters from the municipalities/rural municipalities and concerned government offices. 

The rule provides the content to be covered while preparing the report, as per schedules 10, 11, and 

12, and specifies that the report should be prepared in Nepali language (Rule 7[7]). 
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Conservation Area Management Rules, 2053 BS (1996 AD) 

These Rules implement the conservation efforts of the conservation area by dividing the area into 

multiple sub-areas (ilakas), according to need, and establishes unit conservation officers and other staff, 

as necessary. 

Â Section 2 describes the boundaries and management modalities of the conservation area. 

Â Section 4 depicts the management plan and implementation of the conservation area, stressing 

the management and operation of the development works and the management and 

implementation of the work plan. 

Â Section 5 focuses on the forbidden works that must be considered during the development works. 

These Rules are applicable to the Project because the Project will traverse a conservation area (i.e., 

Makalu Barun National Park [MBNP]). 

Forest Rules, 2079 BS (2020 AD) 

Rule 91 makes provision for land for land compensation for the forest land leased by the development 

projects. The rule states that such land shall be provided in a similar topography. Rule 93 defines the 

provision of deposition of required costs for land in a forest development fund, as per the rates 

mentioned in Schedule 51. Section 5, Rule 93 highlights the plantation of trees at the rate of 10 

samplings for the loss of one tree, and requires that the plantation be managed for 5 years. Section 6 

of the rules deals with estimating the production cost of saplings, transportation, and plantation on 

1,600/ha, fencing, and the manpower required for 5 years management. Rule 94(3) make provision for 

monitoring the conditions, set forth by the Department of Forests and Soil Conservation, while providing 

forest land to development projects. Rule 96(1) highlights that projects shall implement the mitigation 

measures specified in the EIA report at its own cost. Rule 96(2) mentions that such mitigation measures 

shall be implemented in coordination with community forest users groups. Rule 96(3) highlights the 

need for the construction of wildlife friendly infrastructure. Rule 97(1) makes provision for compensation 

for the loss of private trees due to a project. Rule 103(1) states that the cost required for cutting and 

transporting forest products from the felled site to the designed site shall be provided by the project 

developer/proponent.  

Water Resources Rules, 2050 BS (1993 AD) 

These Rules provide guidance and mitigation measures for aquatic life and the water environment. 

They are applicable to the Project because the Project could potentially affect aquatic life and the water 

environment.  

The Water Resources Rules basically deal with the formation of consumer associations and licensing 

for the utilization of water resources for all purposes (e.g., drinking water and domestic use, irrigation, 

hydropower, animal husbandry and fishery cottage industry, water transport). The Rules also contain 

provisions for environmental matters to be included in the application for a license for the utilization of 

water resources. Rule 1include) states that the application (to obtain a license for the utilization of water 

resources) must include ñanalysis of environmental affectò. According to this Rule, the analysis should 

include measures to be taken to minimize adverse impacts due to project on environment (natural as 

well as socioeconomic and cultural), provisions for sharing the project benefits with the local community 

during the construction and operation period, provisions for safety arrangements, details on people to 

be evacuated, and necessary plans for their rehabilitation. Matters relating to acquisition of land and 

houses and their compensation are dealt with in Rules 32, 33, 34 and 35.  

Contribution Based Social Security Regulation, 2075 BS (2018 AD) 

These regulations are framed under Section 69 of the Contribution Based Social Security Act, 2017. 

Several of the protections provided by the Regulations (e.g., accidental and illness) are applicable to 

the Project, as the Project will employ labor.  
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Electricity Rule, 2050 BS (1993 AD) 

Article 13(g) of this rule emphasizes that the environmental study report should include the measures 

to be taken to minimize the adverse effects of the project on the physical, biological, and social 

environments. It should also elaborate on the utilization of local labor, source of materials, benefits to 

the local people after the completion of the project, training to local people in relation to construction, 

maintenance and operation, facilities required for the construction site, and safety arrangements. Article 

66(2) of this rule prohibits the construction of houses or growing of tall trees within a transmission line 

right-of-way (RoW). Article 87(1) requires project proponents to compensate landowners for the 

restriction imposed on RoW land. Article 88 makes provision for the Compensation Fixation Committee 

for transmission line RoW land.  

Electricity Regulatory Commission Rules, 2075 BS (2018 AD) 

These Rules are formulated under Section 41 of the Electricity Regulatory Commission Act, 2017. They 

deal with issues relevant to development of standards. They stipulate that the Electricity Regulatory 

Commission may develop standards regarding the performance to be abided by the licensee, the quality 

and safety level of the National Grid System, and the determination of responsibilities of electricity 

system operators. While developing the standards pursuant to Sub-Rule (1), the Commission may 

consult the stakeholders and experts in the concerned area.  

Ancient Monuments Preservation Rules, 2046 BS (1989 AD) with amendments 

These Rules aim to protect and limit the acquisition of ancient monuments and archaeological, 

historical, or artistic objects and require approval from the GoN, Department of Archaeology for any 

construction work. Although the Project will avoid all known ancient monuments, archaeological sites, 

and other cultural heritage sites, these Rules are applicable to the Project because the Project may 

uncover previously unknown archaeological, historical, or artistic sites, objects, or curios during 

construction, which would trigger the need to obtain approval from the GoN, Department of 

Archaeology. 

2.3.4 Policies 

National Environment Policy, 2076 BS (2019 AD) 

This Policy has the following objectives: 

Â Prevent, avoid, control, minimize, and mitigate pollution in these sectors: noise, air, water, soil, 

electromagnetic waves, and chemicals, including radioactive substances. 

Â Manage solid waste originating from domestic, industrial, and service sectors. 

Â Mainstream environmental issues in all development activities. 

Â Conduct research and capacity development in the field of environmental protection and 

management. 

This Policy proposes a punishment, of a fine up to Nepali rupees (NPR) 500,000, NPR 1,000,000, and 

NPR 5,000,000, for the implementation of any proposal without approval of the brief environmental 

study, IEE, and EIA reports or any act contrary to these approved reports. The concerned agency shall 

issue directives to comply with the approved reports. This Policy is applicable to the Project because 

the Project may cause noise, air, water, soil, and electromagnetic pollution and generate solid waste. 

National Climate Change Policy, 2076 BS (2019 AD) 

The main goal of this Policy is to improve livelihoods by mitigating and adapting to the adverse impacts 

of climate change, adopting a low-carbon emissions socioeconomic development path, and supporting 
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and collaborating in the spirit of the countryôs commitments to national and international agreements 

related to climate change. The Policy includes the following objectives:  

Â Focus on increasing capacity on climate change adaptation  

Â Promote green economy by adopting low-carbon economic development 

Â Develop economic resilience  

Â Mobilize national and international financial resources to combat climate change  

Â Mainstream climate change into relevant policies, plans, and strategies  

Â Incorporate gender and social inclusion in climate change mitigation and adaptation programs  

This Policy is applicable to the Project because the Project may affect the magnitude of greenhouse 

gas emissions during both Project construction and operation. 

National Forest Policy, 2075 BS (2018 AD)  

This Policy aims to strengthen the forest resources of Nepal, as follows: 

Â Manage forest resources sustainably and increase productivity. 

Â Conserve biodiversity, conservation of sources, and equal sharing and distribution of environmental 

services gained from conservation. 

Â Encourage the private sector for the development and conservation of the forest sector. The Policy 

also aims to promote forest-based entrepreneurships, diversification, and value addition through 

marketing, creation, and promotion of green employment. 

Â Reduce and mitigate the adverse impacts of climate-related hazards and enhance climate change 

adaptation measures and resilience in Nepal. The Policy also promotes good governance, 

inclusion, and social justice for the conservation of forest resources. 

Â Enhance the conservation policy, which aims to encourage forest conservation groups to manage 

the forest in a scientific way to strengthen ecosystems and other environmental services. 

Â Protect forests, conservation areas, watersheds, biodiversity, and wildlife through sustainable and 

participatory management and their equitable distribution.  

Â Provide ownership of the forest area to the federal government, whereas the ownership of non-

timber forest products (NTFPs) is vested in the management group or community.  

It also provides the following: 

Â For national priority projects and national pride projects that have no alternative to forest land use, 

the federal government will provide forestland use based on the laws, directives, and procedures, 

as well as compensatory afforestation and restoration of the used forest area. 

Â Recognize forest area outside of the national forest is to include private forest, forest in community 

areas, forest in institutional land, urban forest, agricultural forest, and emphasize assistance to 

increase and promote these forest lands through subsidized interest rates and through awareness 

programs, technology transfer, and capacity building.  

This Policy is applicable to the Project because the Project will affect the forest resources of Nepal. 

Electricity Development Decade, 2072 BS (2016 AD)  

The overall objectives of this Concept Paper are as follows:  

Â Ensure energy security by reducing power outages within a prescribed timeframe  

Â Recognize earthquake, flood, and landslides as a force majeure event and have a provision for the 

extension of commercial operation date in cases where force majeure is triggered 
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Â Provision appropriate concessions to projects that had to halt their operation due to damaged 

caused by the earthquake, flood, or landslides 

This Concept Paper is applicable to the Project because the Project will help improve energy security 

and its construction and operation are subject to force majeure events. 

Land Use Policy, 2072 BS (2015 AD) 

This Policy envisions optimum use of the available land based on its capability for sustainable social, 

economic, and environmental development. The goal of the policy is to: 

Â Classify land according to its capability for optimum use 

Â Manage land fragmentation and urbanization 

Â Balance development with the environment  

Â Conserve geographic, cultural, religious, historical, and touristic areas 

This Policy is applicable to the Project because the Project will affect land use and must take into 

consideration and mitigate to the extent possible land fragmentation. 

National Conservation Strategy, 2071 BS (2014 AD) 

The key strategies included are to: 

Â Ensure the sustainable use of Nepalôs land and renewable resources 

Â Preserve the biological diversity of Nepal to maintain and improve the variety and quality of crops 

and livestock and maintain the variety of wild species, both plant and animal 

Â Maintain the essential ecological and life-support systems, such as soil regeneration, nutrient 

recycling, and the protection and cleansing of water and air 

In addition, the Strategy has made various provisions for resource conservation and its utilization in an 

environmental-friendly manner. It has provisions dealing with biological diversity, soil conservation, 

watershed management, national parks, protected areas, wildlife conservation, and natural heritage. 

This Strategy is applicable to the Project because the Project will affect Nepalôs land and renewable 

resources. 

Policy on Land Acquisition, Resettlement, and Rehabilitation for Infrastructure 
Development Projects, 2071 BS (2015 AD) 

This Policy emphasizes that project development agencies will conduct meaningful consultation with 

project-affected persons, communities, and sensitive groups, particularly: 

Â Economically vulnerable groups 

Â Landless citizens 

Â Senior citizens 

Â Women and children 

Â Indigenous/janajati groups 

Â Differently abled and helpless persons 

Â Persons having no legal rights on the operated land 

Consultations will be held while preparing for land acquisition or for resettlement or rehabilitation 

planning. This requires completing all the processes, including compensation, resettlement, 

rehabilitation, and other benefits to the project-affected persons/households prior to physical and 

economic displacement by the Project. The land acquisition process, as far as possible, will be 



 LEGAL AND INSTITUTIONAL 

FRAMEWORK 

 

 

 26 January 2024          Page 2-21 

 

UAHEP ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 

 

undertaken through the process of negotiation with project-affected persons/households in a 

transparent, free, fair, and justifiable manner. 

This Policy is applicable to the Project because the Project is an infrastructure project and will be subject 

to the Policyôs consultation requirements, especially for the sensitive and disadvantaged groups 

identified in the Policy, and will involve land acquisition. 

Rangeland Policy, 2068 BS (2012 AD) 

The primary objective of this Policy is to help maintain ecological balance by conserving, promoting, 

and sustainably using rangeland biodiversity and natural resources. This Policy is applicable to the 

Project because the Project may affect some rangeland. 

National Wetlands Policy, 2069 BS (2012 AD) 

The primary goal of the National Wetlands Policy is to conserve and manage wetland resources wisely 

and in a sustainable way with participation from the local people. The major objectives of the Policy are 

to: 

Â Identify wetlands and prepare detailed management plans for each of them 

Â Identify local peopleôs knowledge, skill, and practice regarding wetlands 

Â Conserve and manage wetlands 

This Policy is applicable to the Project because the Project will affect some wetlands. 

Rural Energy Policy, 2063 BS (2006 AD) 

This Policy has been designed to: 

Â Address the energy needs of the rural population and incorporate rural energy policies of the 

ministries and institutions related to rural development 

Â Provide adequate information campaigns and education programs 

Â Promote broad stakeholder involvement to ensure success 

This Policy is applicable to the Project because the Project will help provide energy to rural populations. 

Water Induced Disaster Management Policy, 2062 BS (2006 AD) 

The Policy includes the following provisions: 

Â Mitigate water-induced disasters and reduce loss of lives and property 

Â Enhance institutional strengthening of Department of Water Induced Disaster Prevention 

Â Establish a network with the associated institutions and agencies to cope with potential disasters 

This Policy is applicable to the Project because the Project may affect water-induced disasters by 

disturbing steep slopes prone to landslides. 

2.3.5 Plans  

Fifteenth Plan 5-Year Plan Approach Paper, 2076/77ï2080/81 BS (2019/20-2023/24 
AD) 

Nepal started formulating periodic development plans in the late 1950s. These plans outline the 

countryôs development policies and programs for a 5- or 3-year period. Nepal has already completed 

14 periodic development plans. An Approach Paper for this Fifteenth Plan has been prepared. 

Environmental problems identified by this Approach Paper include an imbalance between infrastructure 

development and the environment; lack of coordination among the tiers of government, industry, 
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research organizations, and other stakeholders; and an increase in air, noise, water, and land pollution 

due to weak implementation capability. 

One of the main objectives of the Fifteenth Plan is to maintain balance between physical infrastructure 

development and the natural environment. The Planôs strategy to achieve such balance is to make IEEs 

and EIAs an inseparable part of infrastructure development. The Plan also aims to make the EIA 

approval process simple and transparent and proposes to set aside a specific percentage of the budget 

for the minimization of adverse environmental impacts in the EIA report itself. This Plan is applicable to 

the Project because the Project is a physical infrastructure development project. 

National Biodiversity Strategy and Action Plan, 2071ï2077 BS (2014 to 2020AD) 

This Strategy and Action Plan promotes the conservation of forest biodiversity by promoting peopleôs 

participation. However, it strictly prohibits development projects that have a negative impact on forest 

habitat. Most of the transmission lines in Nepal are routed through forest. In order to install transmission 

poles to supply high-voltage electricity, excavation is required in forest areas. The high-voltage wires 

may have impacts as well. Therefore, this Plan explicitly restrict projects that would hamper biodiversity 

and natural habitat. It also promotes community participation, as most of the forests in Nepal are 

community forests. This Strategy and Action Plan is applicable to the Project because the Project will 

affect community forests. 

National Water Plan (NWP), 2062 BS (2005 AD) 

The objective of the National Water Plan is to contribute to the overall national goal of economic 

development, poverty alleviation, and to enhance standards of living, while protecting the natural 

environment. It aims to provide guidance for the development and management of water resources and 

water services. It includes short, medium and long-term action plans for the water sector including 

investment and institutional aspects. It also provides for an environmental action plan on management 

of watersheds and aquatic ecosystems.  

The Plan adopts the following major doctrines:  

Â Integration to achieve: a) efficiency and effectiveness of water management by empowering users, 

b) integration between water use across river basins, c) involvement of users to set out priorities 

and management decisions, and d) effective data collection for continuous development of the 

water sector  

Â Coordination among various stakeholders to ensure sustainable water management  

Â Decentralization and capacity building of local institutions  

Â Popular participation to ensure that all stakeholders are consulted to build consensus on overall 

development including users group 

Â Equity to include women and vulnerable communities  

This Plan is applicable to the Project because the Project will affect watersheds and aquatic 

ecosystems. 

Nepal Environmental Policy and Action Plan, 2050ï2055 BS (1993ï1998 AD) 

This Policy and Action Plan includes the following five policy principles: 

Â Manage natural and physical resources efficiently and sustainably. 

Â Balance development efforts and environmental conservation for sustainable fulfilment of the basic 

needs of the people. 

Â Safeguard natural heritage. 

Â Mitigate adverse environmental impacts of development projects and human actions. 
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Â Integrate environment and development through appropriate institutions, adequate legislation and 

economic incentives, and sufficient public resources. 

This Policy and Action Plan is applicable to the Project because the Project is a development project 

with the potential to affect the environment adversely. 

National Plan of Action Against Gender-based Violence, 2066 BS (2010 AD) 

This Plan focuses on the response to and prevention of gender-based violence (GBV). Through legal 

and institutional reform and implementation, it aims to provide improved access to justice for survivors; 

establish/strengthen community-based and outreach services for the protection of survivors; and 

strengthen the health sector for effective and efficient response. The prevention aspect focuses on 

evidence-based awareness raising, zero tolerance, socioeconomic empowerment, coordination, 

communication, and monitoring the implementation of the plan. 

2.3.6 Manuals, Guidelines, and Standards 

Hydropower Environmental Impact Assessment Manual (Ministry of Forests and 
Environment), 2075 BS (2018 AD) 

This manual includes generic information on the procedures for EIA scoping, terms of reference (ToR) 

preparation, baseline environmental studies, information disclosure, public consultation, prediction and 

evaluation of impacts, mitigation prescriptions, monitoring, and EIA report preparation in line with the 

EPA and the EPR. This Manual is applicable to the Project because the Project triggers the need for 

an EIA. The requirements of this Manual have been incorporated into the structure and content of this 

EIA. 

Community Forest Timber Collection and Sale Guideline, 2073 BS (2016 AD) 

Â Section 2 provides guidelines for the inventorying of community forests and the demand for timber. 

Â Section 3 provides guidelines for the stamping, felling, and transportation of community forests 

trees. 

Â Section 4 provides procedures for timber sales for local consumption, based on priorities. 

Â Section 5 provides guidelines for selling the community forest timber outside the community forest 

user groups. 

This Guideline is applicable to the Project because the Project will affect community forests. 

Forest Sector Strategy, 2073ï2082 BS (2016ï2025 AD) 

This Forest Sector Strategy was developed to achieve the vision of MoFE to ensure sustainable forest 

management, biodiversity conservation, and integrated watershed management for the development 

and prosperity of the country. The strategy identifies eight key strategic pillars to meet its objectives:  

Â Sustainably managed resources and ecosystem services  

Â Conducive policy process and operational environment  

Â Responsive and transparent organizations and partnerships  

Â Improved governance and effective service delivery  

Â Security of resources used by the community 

Â Private sector engagement and economic development  

Â Gender equality, social inclusion, and poverty reduction  

Â Climate change mitigation and resilience  
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This Strategy is applicable to the Project because the Project will affect forests. 

Forest Products Collection and Sales Distribution Guidelines, 2073 BS (2017 AD) 

These Guidelines specify various procedures and formats for obtaining approval for vegetation 

clearance, delineation of lands for vegetation clearance, and evaluation of wood volume. These 

Guidelines are applicable to the Project because the Project will involve forest products collection.  

Community Forest Development Program Guideline, 2072 BS (2015 AD) 

This Guideline will help to strengthen community forest user groups to manage the community forest in 

a more scientific way so that the local community will benefit directly or indirectly for their livelihood. 

This will help conserve and protect the natural resources and biodiversity. This Guideline is applicable 

to the Project because the Project will affect community forests. 

Non-Timber Forest Products Resources Inventory Guidelines, 2070 BS (2013 AD) 

These Guidelines focus on conducting the forest inventory and procedures for any development 

projects like hydropower or transmission lines. It focuses on making the plots and the methods for 

sampling the plots. These Guidelines are applicable to the Project because the Project is a development 

project and was required to conduct a forest inventory. 

Forest Encroachment Control Strategy, 2068 BS (2012 AD) 

Forty percent (40%) of the land area in Nepal is covered by forest. Nepalôs national strategy is to stop 

this percentage from decreasing. Therefore, this Strategy emphasizes the need to stop the increase of 

forest encroachment and promote the maximum percentage of forest area. This Strategy is applicable 

to the Project because the Project will involve forest clearing. 

Forest Fire and Management Strategy, 2067 BS (2011 AD) 

The Forest Fire Management Strategy is aimed at ñsafeguarding lives and properties, protecting 

environment and providing livelihood supports to the local communities.ò The strategy has four pillars 

for forest fire management in Nepal: 1) Policy (legal and institutional development and improvement); 

2) Education (awareness raising, capacity building, and technology development); 3) Participation 

(involving local community), fire management and research; and 4) Coordination and collaboration 

(international cooperation, networking, and infrastructure development). This Strategy is applicable to 

the Project because the Project has the potential to affect and be affected by forest fires. 

Nepal Electricity Authority, Operational Manual of Environmental and Social Impact 
Assessment (ESIA) for Sub-projects Financed under the Additional Financing of the 
Power Development Project, Revised, 2066 BS (April 2009 AD) 

This Operational Manual highlights the impact of development projects related to climate and the 

environment. It provides guidelines for the implications of an EIA and social impact assessment. The 

manual includes all the relevant laws, polices, and guidelines to design projects related to electricity. 

This Operational Manual is applicable to the Project because the Project transmission line will become 

part of the Nepal Electricity Authorityïmanaged electricity transmission system of Nepal. 

Guideline to Provide Land for Construction of Infrastructure Projects in Conservation 
Area 2080 BS (2024 AD) 

Article 3(1) states that project sites shall be selected outside the boundary of a conservation area, to 

the extent possible. Article 3(2) elaborates that, if complete avoidance is not possible, the site shall be 

selected with minimum impacts on the land and trees in a conservation area. Article 4(1) requires the 

consent from the Department of National Park and Wildlife Conservation, through the concerned 

ministry, before a survey license is issued for a feasibility study and EIA. Article 6(1) defines the 
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procedure for the application and the documents required to be submitted along with application while 

making a request to use land in a conservation area. Article 9(1) makes provision for land for land 

compensation for forest land in a conservation area leased by a development project. This article also 

states that such land shall be provided in similar topography and ecological area. Article 14(1) highlights 

that projects shall implement mitigation measures specified in the EIA report at their own cost. Article 

14(3) states that wildlife friendly infrastructure shall be constructed within the conservation area. Article 

18 highlights the plantation of trees at 10 samplings for the loss of one tree and that this plantation must 

be managed for 5 years. 

Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystems, 2064 BS 
(2008 AD) 

These Guidelines set water quality standards for the protection of aquatic ecosystems. They are 

applicable to the Project because the Project has the potential to affect aquatic ecosystems.  

Nepal Water Quality Guidelines for Irrigation Water, 2064 BS (2008 AD) 

These Guidelines set water quality standards for irrigating fields. They are applicable to the Project 

because the Project may affect the quality of water used for irrigation. 

Nepal Water Quality Guidelines for Aquaculture, 2064 BS (2008 AD) 

These Guidelines set water quality standards for aquaculture. They are applicable to the Project 

because the Project may affect the quality of water used for aquaculture. 

Nepal Water Quality Guidelines for Recreation, 2064 BS (2008 AD) 

These Guidelines set water quality standards that can be used for recreational purpose. They are 

applicable to the Project because the Project may affect the quality of water used for recreation. 

Procedural Guideline for the Use of Forest Land for National Priority Project with 
Standard 2076 (2019AD) 

Article (3) of this guideline sets out that while doing a feasibility study for a development project by the 

concerned ministry, the ñno national forest optionò or ñminimum forest loss optionò shall be considered. 

It describes the need for an IEE/EIA, as per the EPR and EPA. The guideline emphasizes that, if a 

project is not covered by the EPR, there is still a need to prepare an EIA, along with an Environment 

Management Plan, if there is forest loss. The guideline mentions the compensatory plantation rate of 

1:10 and the management of planted sites for 5 years, if trees are felled from national forest. The 

guideline also mentions land for land compensation for the permanently acquired national forest. 

Community Forest Inventory Guidelines, 2062 BS (2005 AD) 

These Guidelines detail the process and procedures for evaluating the forest stock and its harvesting 

potential in community forests. They are applicable to the Project because the Project was required to 

conduct a forest inventory and were employed in the field surveys and data analysis conducted during 

the EIA study.  

National Health Care and Waste Management Guidelines, 2059 BS (2002 AD) 

These Guidelines provide a minimum standard for safe and efficient waste management to protect 

public health and safety, provide a safer working environment, and minimize waste generation and the 

environmental impacts of waste treatment. They are applicable to the Project because the Project will 

generate waste. 
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Department of Electricity Development (DoED) Manuals 2058 BS (2001 AD) 

Seven manuals have been prepared by the DoED to cover different components of the EIA, 

environmental management, and monitoring, such as the scoping document, public involvement in the 

EIA process, ToR, the environmental management plan, water quality monitoring plans and results, 

conducting public hearings, and addressing gender issues. These manuals are applicable to the Project 

because the Project is subject to DoED Regulation. 

Community Forest Guidelines, 2058 BS (2001 AD) 

These Guidelines establish processes and procedures to identify and build capacity within the 

community forest user groups, prepare community forest management plans, and implement 

community forest management plans. They are applicable to the Project because the Project will affect 

community forests.  

Water Resources Strategy, 2058 BS (2002 AD) 

This Strategy outlines social development and environmental sustainability principles related to 

sustainable management of watersheds and aquatic ecosystems. It is applicable to the Project because 

the Project may affect watersheds and aquatic ecosystems. 

National Biodiversity Strategy and Action Plan, 2074ï2080 BS (2014ï2020 AD) 

This Strategy refers to cross-sector coordination for biodiversity conservation for Protected Area 

conservation, the conducting of IEE/EIAs for development projects to avoid significant impacts on 

biodiversity, and the implementation of the provisions to minimize impacts. It is applicable to the Project 

because the Project will affect biodiversity. 

Conservation Area Management Guideline, 2056 BS (2000 AD) 

This Guideline provides a legal framework for the management of conservation areas. It is applicable 

to the Project because the Project will affect the Makalu Barun National Park. 

Environmental Management Guidelines (Road), 2056 BS (1999 AD) 

These Guidelines (prepared by the Department of Roads) ensure that environmental considerations 

are integrated into the project survey and design, tender documents, contract documents, project 

supervision, and monitoring. All new and road upgrade developments are mandated to comply with the 

guideline provisions to ensure that the road developments are environmentally sustainable. These 

Guidelines are applicable to the Project as the Construction Contractor will construct new access roads 

and upgrade some existing roads. 

Forestry Sector EIA Guidelines, 2052 BS (1995 AD) 

These Guidelines specify the EIA procedures to be followed while undertaking environmental studies 

that involve forest areas. They aim to facilitate the sustainable use of forest resources for socioeconomic 

development and to meet the basic needs of the communities for forest products. The positive and 

negative impacts of any development project in the forest area are to be identified and plans must be 

developed to minimize environmental damage with the goal of conserving genetic resources and 

biodiversity. Although not a forestry sector project, these Guidelines are applicable to the Project 

because the Project will affect forest areas and require forest studies. 

EIA Guidelines for Water Resource Sector, 2050 BS (1994 AD) 

These Guidelines set out procedures for the following: 

Â Identification of positive and negative impacts of water resource over both short-term and long-

term periods on natural and human environments 
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Â Development of mitigation management and monitoring plans 

Â Public hearings and interaction with affected groups, non-governmental organizations (NGOs), 

donors, and relevant government agencies 

These Guidelines are generally applicable to the Project because the Project will affect water resources. 

National EIA Guidelines, 2050 BS (1993 AD) 

These generic Guidelines include procedures for EIA scoping, ToR preparation, baseline environmental 

studies, information disclosure, public consultation, prediction and evaluation of impacts, mitigation 

prescriptions, monitoring, and EIA report preparation. These Guidelines are applicable because the 

Project triggers the requirement for the preparation of an EIA. 

2.3.7 International Conventions and Agreements 

United Nations Declaration on the Rights of Indigenous Peoples, 2063 BS (2007 AD) 

This Declaration sets forth the individual and collective rights of indigenous people, as well as their right 

to culture, identity, language, employment, health, education, and other issues. It also emphasizes the 

rights of indigenous people to maintain and strengthen their own institutions, cultures, and traditions, 

and to pursue their development in keeping with their own needs and aspirations. It prohibits 

discrimination against indigenous people; promotes their full and effective participation in all matters 

that concern them; and upholds their right to remain distinct and pursue their own visions of economic 

and social development. This Declaration is applicable to the Project because the Project will affect 

indigenous peoples. 

United Nations Framework Convention on Climate Change, 2049 BS (1992 AD) 

This Convention sets an overall framework for intergovernmental efforts to tackle the challenges posed 

by climate change. It is applicable to the Project because the Project will generate greenhouse gas 

emissions. 

Convention on Biodiversity, 2049 BS (1992 AD) 

This Convention contains a series of far-reaching obligations related to the conservation of biological 

diversity and sustainable uses of its components. One of these obligations is the requirement for an 

environmental study. The purpose of an environmental study is to identify in advance the aspects of the 

project that are likely to have significant adverse effects on biological diversity at the genetic species 

and ecosystem level, and the steps to be taken to avoid or minimize significant adverse effects, ensuring 

that the proposed project complies with existing environmental legislation. This Convention is applicable 

to the Project because the Project will affect biodiversity. 

Convention on Indigenous and Tribal Peoples (No.169) 2048 BS (1991 AD) 

This Convention sets out the right of the indigenous and tribal people to decide their own priorities for 

development. For national development plans and programs, it mandates consultation with indigenous 

and tribal people in the formulation of the plans and programs. It also mandates the participation of 

indigenous and tribal people in the decision-making process and resettlement process, with full 

compensation of any resulting loss or injury. This Convention is applicable to the Project because the 

Project will affect indigenous people. 

Convention on International Trade in Endangered Species of Wild Fauna and Flora, 
2040 BS (1983 AD) 

The objective of CITES is to ensure that international trade in specimens of wild animals and plants 

does not threaten their survival. As part of the EIA, consideration is made of CITES species listed in 
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Appendices I, II, and III. Species listed within these appendices and identified within the project area 

must be evaluated to identify management measures, if required. This Convention is applicable to the 

Project because the Project will employ workers who could engage in activities prohibited by CITES. 

2.3.8 Others Requirements 

Nepal Vehicle Mass Emission Standard, 2069 BS (2012 AD) 

This Standard addresses compliance with Type I to Type V tests for vehicles fueled with gasoline and 

diesel while importing vehicles for a project. It is applicable to the Project because the Project may 

import some construction vehicles. 

National Ambient Air Quality Standards for Nepal, 2069 BS (2012 AD) 

These Standards establish limits of ambient air quality parameters around construction sites. They are 

applicable to the Project because the Project will generate some construction and operation emissions. 

National Ambient Sound Quality Standard, 2069 BS (2012 AD) 

This Standard establishes noise levels for different land use categories and noise-generating 

equipment. It is applicable to the Project because the Project will use noise-generating equipment 

during both construction and operation phases. 

Exhaust Emission Standards for Diesel Generating Sets, 2069 BS (2012 AD) 

These Standards establish emission standards for exhaust emissions of diesel plants and generating 

sets. They are applicable to the Project because the Project will use diesel generating sets during 

construction and as emergency power during operations. 

National Indoor Air Quality Standards, 2066 BS (2009 AD) 

These Standards establish time-weighted (1~24 hour) standards for particulate matter (PM10, PM2.5), 

carbon monoxide (CO), and carbon dioxide (CO2) for indoor environments. They are applicable to the 

Project because the Project will involve the construction and occupancy of some buildings. 

National Drinking Water Quality Standards, 2063 BS (2006 AD) 

These standards establish minimum requirements for the quality of drinking water in the project camps 

and construction sites and are, therefore, applicable to the Project.  

Generic Standard Part I: Tolerance Limits for Industrial Effluents to be Discharged into 
Inland Surface Waters, 2058 BS (2001 AD) 

This Standard establishes tolerance limits for effluent discharged into inland surface water. It is 

applicable to the Project because the Project will discharge effluents into inland surface water from 

wastewater treatment facilities at each of the work camps. 
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3. PROJECT DESCRIPTION AND DESIGN MEASURES 

3.1 Project Location  

The Project is located at longitude 87°20ô00ò to 87Á30ô00ò East and latitude 27°38ô24ò to 27Á48ô09ò North 

in Koshi Province, Sankhuwasabha District, in the Bhotkhola and Makalu rural municipalities of eastern 

Nepal. It lies in a straight line about 200 km east of Kathmandu, the capital of Nepal, and approximately 

140 km north of the provincial capital, Biratnagar, about 40 km north of the district headquarters at 

Khandbari, and about 10 km south of the border with China (see Figure 1.1). Most of the Arun River 

catchment upstream from the dam lies within China. 

The proposed UAHEP dam site is located in a narrow gorge about 350 m upstream from the confluence 

of the Chepuwa Khola and the Arun River near the village of Rukma in Ward No. 2 of Bhotkhola Rural 

Municipality (Figure 3.1). The powerhouse lies near the village of Sibrun in Ward No. 4 of Bhotkhola 

Rural Municipality, about 750 m upstream from the confluence of Arun River with Leksuwa Khola. A 

short portion of the project access road and some temporary construction phase ancillary facilities lie 

within Ward No. 5. Ward No 3, while not hosting any of the Project infrastructure, is located between 

the dam and the tailrace outlet and is expected to experience reduced flow in the Arun River between 

the dam and the powerhouse once the Project is operational. The transmission line extends into Ward 

No. 4 of Makalu Rural Municipality. On the right bank of the Arun River, across the river from most of 

the UAHEP facilities, lies within the Makalu Barun National Park Buffer Zone.  

Figure 3.1: Project Administrative Setting ï Bhotkhola and Makalu Rural 
Municipality 
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3.2 Project Accessibility 

This section describes the accessibility of the project site from within Nepal, as well as its accessibility 

from India for transporting equipment and materials. 

3.2.1 Domestic Access 

For construction workers, materials, and most equipment, the project site can be accessed from 

Kathmandu via the following options (Figure 3.2): 

Vehicle Access 

Vehicular access from Kathmandu to the project site is achieved by driving the following road segments: 

Â Kathmandu to Mithila ï two-lane surfaced (asphalt) B.P. Highway (Nepal Highway [NH] 06) 201 

km 

Â Mithila to Itahari ï two-lane surfaced East-West Highway (NH 01) 164 km 

Â Itahari to Khandbari ï two-laned surfaced Koshi Highway (NH 08) 152 km 

Â Khandbari to Num Bazar at the Arun River bridge ï partially two-lane, partially surfaced Koshi 

Highway (NH 08) 49 km  

Â Num Bazaar to just north of Gola ï currently under construction unsurfaced (compacted dirt) one-

lane Koshi Highway (NH 08) 23 km. This is the current farthest extent of vehicle access to the 

project site and is difficult to use and often subject to landslides during the monsoon season. 

Â Koshi Highway to project site ï current and future site access is described below: 

Current ï from the Koshi Highway, hike across the Arun River using the existing footbridge and 

then approximately 0.5 km via trails to the proposed powerhouse site. Hike an additional 

approximately 15 km via trails to access the proposed headworks site.  

Future ï the 21.6 km project access road (see Section 3.3) will be constructed, including a vehicular 

bridge across the Arun River, an approximately 2 km tunnel through a steep ridge, and another 

vehicular bridge over Chepuwa Khola) to provide vehicular access to the headworks sites. 

This represents a total vehicular travel distance from Kathmandu to the project headworks of 

approximately 610 km, which includes about 517 km on improved surfaced highway, 49 km on partially 

surfaced road, 23 km on unsurfaced road, and then 21.6 km on the proposed project access road. The 

time to travel this distance by vehicle can vary significantly depending on road, traffic, and weather 

conditions, but will take two to three days. 

Airport Access 

The nearest airport to the Project is Tumlingtar Airport (airport code TMI), which is located south of 

Khandbari. This small airport only accommodates domestic flights from a few airlines (e.g., Buddha Air, 

Yeti Airlines) with regular connections to Kathmandu and the provincial capital Biratnagar. From 

Tumlingtar Airport, it is approximately a 16 km drive along the Koshi Highway to Khandbari, and then 

an additional 72 km drive via the Koshi Highway to the project site, as described above (84 km total). 

Helicopter Access 

The project site is also accessible via helicopter from Tribhuvan International Airport (KTM) in 

Kathmandu. During construction and operations, helicopter landing pads will be designated within 

proposed workersô camps near the powerhouse and headworks areas.  
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Figure 3.2: Project Accessibility Map 
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Railroad and Waterway Access 

The Project is not near any railroads and the Arun River is not suitable for use as a commercial 

waterway, so neither of these methods can provide construction access to the project site.  

3.2.2 International Access 

Nepal is a landlocked country, but has established an agreement with India for use of the Port of Kolkata 

for the import of construction equipment or materials that are not manufactured in Nepal or which cannot 

be flown into Nepal via commercial aircraft. CSPDR has determined that the Port of Kolkata has 

adequate facilities (e.g., cranes, tugboats, docks) to accommodate the needs of the Project (CSPDR, 

2020). Since the Project is not accessible via railroad or waterway, cargo from the Port of Kolkata will 

need to be transported by truck, partially across difficult terrain, especially from Khandbari to the project 

site. As a result of road conditions, CSPDR concludes that only truck trailers less than 18 m in length 

can navigate these roads. 

From the Port of Kolkata, trucks will follow one of three routes, ranging from 575 km to 1,020 km in 

length, to reach Jogbani near the Nepal border, depending on height restrictions and bridge load limits. 

From Jogbani, vehicular traffic will follow the Koshi Highway for 253 km from Biratnagar to the project 

site (Figure 3.3). The Koshi Highway rises from an approximate elevation of 68 m at Biratnagar to 

nearly 2,100 m at Deurali, and has steep gradients and sharp curves, especially north of Khandbari.  

These cargo trucks will have to cross many bridges between the Port of Kolkata and the project site. 

CSPDR has reviewed these bridges and determined that all of the bridges along this route are designed 

to accommodate loads up to 80 tons capacity, but it is difficult to confirm their current condition and 

actual capacity. Some bridges may need to be strengthened to accommodate heavy loads, the need 

for which will be determined by the Construction Contractor.  

Figure 3.3: International Access Routes 

 
Source: CSPDR 2020, p. 422 
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At the current time, the road conditions do not allow transport of at least some of the project equipment 

coming from Kathmandu or India by truck after Num Bazaar/Arun-3 dam. The Nepal Department of 

Roads, however, is currently upgrading this section of the Koshi Highway and this work is expected to 

be completed by sometime in 2022, which is before UAHEP construction will begin. The Koshi Highway 

upgrade should ensure a minimum centerline curve radius of 15.5 m and a minimum road width of 6 m 

to support the UAHEP. CSPDR has allowed about NPR 89,250,000 (about US$750,000) in the project 

cost estimate for various potential bridge and road improvements. 

3.3 Project Structures and Facilities 

This section lists the salient features and briefly describes the major structures for the Projectôs three 

main components ï the project access road, hydropower facility, and transmission line ï their ancillary 

support facilities (e.g., workersô camps, infrastructure), and associated facilities. Although this project 

description reflects current project design, as with nearly all large capital projects, there will likely be 

changes that may be determined as the project design advances. 

3.3.1 Project Access Road 

The project access road will be 21.6 km long, within a 20 m wide RoW, providing access to both the 

project powerhouse and headworks, including a 2.03 km long tunnel between the villages of Namase 

and Rukma, and two bridges, one over the Arun River and one over Chepuwa Khola (Figure 3.4). The 

project access road will be a public road available for public use once construction is completed. 

The project access road begins at the Koshi Highway about 2 km north of the village of Gola (see 

Section 3.2). The road crosses about 60 m of agricultural land to reach the proposed Arun River Bridge. 

Once over the Arun River and onto its east side (also referred to as the ñleft bankò of the river facing 

downstream), the road ascends up a steep forested slope through a series of switchbacks, passing the 

small settlement of Limbutar. It then gradually ascends passing through the village of Sibrun and north 

of the villages of Hema and Namase, where it again ascends steeply through a series of switchbacks 

to reach the southern tunnel portal. The road extends through a narrow (approximately 6 m wide) tunnel 

for 2.03 km emerging at the northern tunnel portal. The road then descends sharply through a series of 

switchbacks, remaining to the east of the village of Rukma, and continues to descend more gradually, 

eventually crossing the Chepuwa Khola Bridge and reaching the headworks site.  

It should be noted that the WB still has concerns about the access road design, especially in terms of 

safety features and landslide risks. The assessment of access road-related impacts in this ESIA may 

need to be updated if the access road design is ultimately modified. 

Features and Structures 

Table 3.1 sets out the stations (i.e., distance in meters from the access road starting point) and 

elevations for key locations along the route. 

Table 3.1: Project Access Road Locations, Chain Station, and Elevation 

Location Stations Elevation (m asl) 

Koshi Highway (start point) 0+000 m 1,097 

Arun River Bridge 0+060 to 0+132 m 1,091 

Sibrun Village 5+000 to 7+000 m 1,446ï1,584 

Namase Village 11+500 to 12+500 m 1,853ï1,938 

Tunnel  14+180 to 16+210 m 2,049ï2,053 

Chepuwa Khola Bridge 20+800 to 20+815 m 1,739 

Headworks (end point) 21+650 m 1,687 
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Figure 3.4: Project Access Road Layout and Ancillary Facilities 
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Table 3.2 presents the salient features of the project access road. 

Table 3.2: Key Salient Features of the Project Access Road 

Salient Features Design Details 

1. Road (Figure 3.5) 

Total length 21.65 km  

Elevation range (start/high/finish) Elevation 1,097 m to 2,053 m to 1,687 m 

Design standard Nepal Road Standards (2070) ï Class IV 

Design vehicle 2.5 m wide, 4.75 m high, 18.0 m long 

Design speed 20 km/h 

Number of lanes 1, with expanded shoulder for passing lanes 

Lane (carriageway) width 4.5 m (expanded to 7 m in villages) 

Shoulder width ï minimum 0.75 on each side, paved 

Total formation width 6.0 m  

Road class Class IV 

Road type Blacktop Road 

Minimum horizontal radius 15 m 

Maximum longitudinal gradient  4% 

Maximum vertical gradient 10% (4% in switchbacks) 

Minimum length of vertical curve 20 m 

Maximum length at maximum vertical gradient 150 m  

Lane widening at horizontal curves Varies from 0.3 to 2.5 m depending on curve radius 

Passing places 2 per km at 2.5 m wide x 30 m long 

Stopping sight distance 30 m 

Minimum junction radius at Koshi Highway 15 m 

Design storm Cross drains ï 25 year storm/Side drains ï 10 year storm 

Right-of-way (RoW) width 30 m, except through the tunnel portion 

Total RoW area 58.7 ha 

2. Tunnel (Figure 3.6) 

Location and length Station 14+180 to Station 16+210 for total of 2.03 km 

Tunnel boring methods and distances 
- Cut and cover 
- New Austrian tunneling method 
- Total 

 
10.0 m 
2,020 m 
2,030 m 

Tunnel lining Steel fiber reinforced shotcrete and concrete lining in 
selected sections, anchored with rock bolts 

Waterproof type Wet system (partial waterproof) 

Cross-section Modified horseshoe section 

Vertical grade -1.0% ~ +1.0% 

Vehicle vertical clearance 5.0 m 

Number of lanes 1 lane in bi-direction 

Lane (carriageway) width ï standard 6.0 m (4.0 m carriageway with 1.0 m shoulders 

Main tunnel section  
- Shoulder width 
- Max width 
- Max height 

 
1.0 m on each side of carriageway 
9.06 m 
7.43 m 
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Salient Features Design Details 

Widen tunnel section  
- Shoulder width 
- Max width 
- Max height 

 
2.0 m on each side of carriageway 
11.08 m 
7.94 m 

Ventilation method Mechanical jet-fan 

3. Bridges  

Arun River Bridge (Figure 3.7) 

Location 27°40ô30.28ò N, 87Á21ô50.28ò E 

Type Steel arch bridge ï single span 

Design load capacity 70 tonnes (1.5 factor of safety) 

Total length of bridge 70.2 m 

Total width of bridge 7.2 m 

Width of carriageway 6.0 m 

Width of footpath 0.5 m on each side of road 

Type of bearings Pot bearings 

Type of abutment RCC 

Arun River design discharge 3,750 m3/s 

Bed level of Arun River at bridge 1,078.3 m 

Flood level of Arun River at bridge 1,091.0 m 

Design freeboard 3.0 m 

Bottom (soffit) level of Bridge 1,094.0 m 

Chepuwa Khola Bridge (Figure 3.8) 

Location 27°ò4ô21.5òò ô, 87°ò4ô42.2òò E 

Type RCC bridge ï single span 

Design load capacity 70 tonnes (1.5 factor of safety) 

Total length of bridge 15.0 m 

Total width of bridge 7.2 m 

Width of carriageway 6.0 m 

Width of footpath 0.5 m on each side of road 

Type of bearings Neoprene pad bearings 

Type of abutment RCC 

Chepuwa Khola design discharge 80 m3/s 

Bed Level of Chepuwa Khola at Bridge 1734.5 m 

Flood Level of Chepuwa Khola at Bridge 1736.1 m 

Design Freeboard above Flood Level 3.0 m 

Bottom (Soffit) Level of Bridge 1739.1 m 

Construction Duration 18ï24 months from date of mobilization 
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The road design includes cross-drainage in the form of culverts and causeways. Culverts are proposed 

at the location of natural swales/intermittent streams, and causeways are proposed for perennial 

streams and have been sized to pass monsoon season flows. Drains are proposed alongside the road 

to intercept surface drainage (Figure 3.5).  

 

The access road will have several safety features, including: 

Â Covered side drains in villages 

Â Warning, traffic control, and informational signage 

Â Guard rails at critical points (e.g., sharp curves and drop-offs) 

Figures 3.5, 3.6, 3.7, and 3.8 present typical road, tunnel, and bridge cross-sections or profiles.  

Figure 3.5: Project Access Road Typical Cross-Section 

 
Source: KEC 2019 
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Figure 3.6: Project Tunnel Typical Cross-Section 

 
Source: KEC 2019
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Figure 3.7: Arun River Bridge Drawing 

 
Source: KEC 2019 
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Figure 3.8: Chepuwa Khola Bridge Drawing 

 
Source: KEC 2019 
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Ancillary Facilities 

Construction of the project access road will require various ancillary facilities, including supporting 

infrastructure, construction material sourcing, and spoil disposal (Figure 3.4).  

Supporting Infrastructure  

Table 3.3 identifies the supporting infrastructure (e.g., contractorôs camps, processing equipment, 

helipad) required. As indicated in Table 3.3, ancillary facilities for project access road construction are 

located in the same locations as facilities proposed for hydropower facility construction, to the extent 

possible, in order to minimize land acquisition and environmental (e.g., forest clearing) impacts. 

Table 3.3: Project Access Road Infrastructure Facilities 

Infrastructure 

Facilities 

Location  

(Station) 

Area 

(ha) 

Capacity 

(# of workers)   

Co-Located with 

Hydropower Facilities 

Road 

Contractorôs 

camps 

Camp 1 ï 0+000 

Camp 2 ï 12+000 

Camp 3 ï 17+000 

3.4 

1.3 

0.7 

85 

75 

70 

Yes 

No 

Yes 

Crusher/batching 

plant 

Near Camp 2 

Near Camp 3 

0.90.9 NA No 

Yes 

Three contractorôs camps are proposed to support the estimated 230 workers required to construct the 

project access road. Camps 1, 2, and 3 will exist for the duration of road construction with full camp 

facilities (Table 3.4). Two of these contractorôs camps (Camps 1 and 3) are located at sites that are 

also planned for hydropower ancillary facilities. Camp 2 is not co-located with a proposed hydropower 

facility. This camp is located at the south tunnel portal and is intended to support tunnel construction. It 

is located adjacent to an area that will be disturbed by access road construction.  

Two crusher/batching plants are proposed, one on each end of the tunnel to support tunnel construction. 

These crusher/batching plants will only be operated during regular working hours (7amï8pm) so as to 

minimize noise impacts for both the contractorôs camps and the nearby villages of Namase and Rukma, 

respectively (see Section 7.1.9 on noise impacts for more details).  
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Table 3.4: Project Access Road Contractor Camp Facilities 

Work Camp Facilities Facility Requirements  

Total area Varies from 0.7 to 3.4 ha (see Table 3.3) 

Accommodation Comply with the Workersô Accommodation: Processes and Standards (IFC 
and EBRD 2009) 

Sanitation facilities Comply with the Workersô Accommodation: Processes and Standards (IFC 
and EBRD 2009) 

Canteen/cooking/laundry 
facilities 

Comply with the Workersô Accommodation: Processes and Standards (IFC 
and EBRD 2009); food to be purchased locally to the extent possible 

Medical facilities Onsite first aid room to address non-emergency incidents to comply with the 
Workersô Accommodation: Processes and Standards (IFC and EBRD 2009)  

Security Unarmed security to comply with Workersô Accommodation: Processes and 
Standards (IFC and EBRD 2009) and WB Good Practice Note Assessing and 
Managing the Risks and Impacts of the Use of Security Personnel (World 
Bank 2018a); perimeter fencing to be installed around each work camp 

Initial access Camp 1 ï Koshi Highway and helipad  

Camp 2 ï helipad 

Camp 3 ï helipad 

Power One 500 kW diesel generator at each camp 

Fuel storage One 3,000-liter diesel storage tank for vehicle refueling at each camp 

One 1,000-liter diesel storage tank for onsite diesel generator at each camp 

Water Source ï onsite well or stream (downstream from any community use) 

Treatment ï water treatment system 

Potable Water ï 25 liters/person/day  

Other Water ï 50 liters/person/day 

Wastewater Package wastewater treatment plant or community septic system at each 
camp 

Stormwater Provision shall be made at the sites for surface water drainage systems, 
sumps to collect sediment, and safe non-erosive discharge points into a 
natural swale or stream. 

Solid waste All solid waste will be collected at the camps, transported by covered truck, 
and disposed of at the Khandbari municipal landfill. 

Construction Material Sourcing 

Construction of the project access road will require sourcing of construction materials (e.g., various 

types/sizes of aggregate) in the local area as it would be cost-prohibitive to haul this material long 

distances. There are no existing quarries in the local area, so the Project will need to source construction 

materials from government-owned land or from private-owned land with the agreement of the property 

owner.  
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The Road Engineer has confirmed the availability of sufficient quantities of hard rock; material suitable 

for the road subbase, base, and surface dressing; aggregate and coarse sand for concrete; and 

cohesive material in the greater project area. The following are the acceptable sources from an 

environmental and social perspective, identified by the Road Engineer (see Figure 3.9): 

Â Hard rock ï Rukma, Inlet, and Leksuwa Quarries ï all within project site 

Â Road subbase course ï offsite from the existing commercial Num or Deurali Crushers, or a similar 

facility 

Â Road base course ï offsite approximately 200 m upstream from the Sabha Khola bridge, which is 

located south of Khandbari 

Â Road surface dressing ï offsite approximately 200 m upstream from the Sabha Khola bridge 

Â Aggregate for concrete ï Leksuwa Khola, adjacent to project site (no in-stream removal allowed) 

Â Coarse sand for concrete ï sand deposit in Arun River adjacent to the location of proposed Road 

Contractorôs Spoil Disposal Area #3 

Â Cohesive material ï clay deposit at location of proposed Road Contractorôs Spoil Disposal Area #5 
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Figure 3.9: Locations of Sources of Construction Material  

 
Source: KEC 2019 
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The Road Construction Contractor will be responsible for the sourcing of construction materials, with 

the approval of UAHEL in accordance with a Construction Material Sourcing Management Plan (see 

Appendix C, ESMP). This Management Plan will reference the requirements of WB ESF ESS 3 

(Resource Efficiency and Pollution Prevention and Management) and use the following siting criteria 

for determining final sources construction material: 

Â Avoid community or religious forest land 

Â Avoid any forest clearing, or obtain any necessary forest clearing permits from the Department of 

Forests 

Â Avoid any physical displacement 

Â Obtain approval from the government or private land owner to remove the construction material 

Â Maintain a minimum 100 m buffer from any residences 

Â Maintain a minimum 100 m buffer from cultural heritage sites 

Â Avoid MBNP core and associated buffer land 

Â Avoid disturbance or creation of unstable slopes 

Â Avoid any in-water removal of construction material 

Â Avoid materials sourced using child or forced labor 

Road construction will require water both to make concrete and for dust suppression. The quantities of 

water needed are estimated as follows: 

Â Bridge works ï 330 m3 (330,000 liters) for concrete production, or an average of less than 

approximately 0.1 liter/second over a one-year period. Water will be sourced from the Arun River 

and Chepuwa Khola, which have ample supply to meet this demand. 

Â Road works ï 470 m3 (470,000 liters) for concrete production for concrete production, or an 

average of less than approximately 0.1 liter/second over a one-year period. Water will only be 

obtained from the five water sources listed in Table 3.5. The road works will also require substantial 

water for dust suppression. Assuming spraying the entire length/width of the road construction area 

75 times during the dry season, the water demand would be an additional 425,000 m3 per year, 

which equates to an average of approximately 27 liters/second, or 0.3 m3/s during the 

approximately 6 month-long dry season. Water for dust suppression will only be sourced from the 

Arun River, Laju Khola, and Chepuwa Khola. 

Â Tunnel works ï 330 m3 (330,000 liters) for concrete production, which equates to an average of 

less than 0.1 liters/second over a one-year period. The water will be sourced from Kabo Khola for 

the south portal and Laju Khola for the north portal. 

Water will only be sourced downstream from any community taps and micro-hydropower plant intakes 

via a pump to a water tanker. Table 3.5 and Figure 3.4 identify the approved streams with sufficient 

flow that the Road Construction Contractor will use. 

Table 3.5: Project Access Road Water Sources 

SN Water Source Location Estimated Dry and Wet Season 

Flow 

1 Arun River  At various locations  54,100ï615,000 liters/second 

2 Gurunsisa Khola Road Station 10+700 1.92ï2.72 liters/second 

3 Kabo Khola Road Station 11+600 (below micro-

hydropower station) 

6.8ï9.0 liters/second 
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SN Water Source Location Estimated Dry and Wet Season 

Flow 

4 Laju Khola Road Station 19+050 170ï200 liters/second 

5 Chepuwa Khola Road Station 20+800 406ï3,210 liters/second 

Spoil Disposal Area 

Construction of the project access road is estimated to generate approximately 1,625,000 m3 of spoil 

(e.g., soil and rock). Sidecasting (i.e., the practice of dumping excavated material off the downslope 

side of the road RoW) will be prohibited. Therefore, all spoil needs to be reused for beneficial purposes 

or disposed of in technically, environmentally, and socially acceptable locations such as naturally stable 

or engineered spoil dumps. The Road Engineer identified several potential locations as technically 

suitable for spoil disposal (KEC 2019, Table 3.6 and Figure 3.4).  

Table 3.6: Project Access Road Potential Spoil Disposal Sites 

SN Area  

(m2) 

Volume  

(m3) 

Land 

Ownership 

Remarks 

1 30,600 183,600 Public/private Located within hydropower facility area of 

disturbance  

2 45,000 270,000 Public/private Co-located with proposed hydropower facility 

Spoil Disposal Area #3 

3 23,000 92,000 Public/private Co-located with proposed hydropower facility 

Spoil Disposal Area #4 

4 19,300 77,300 Private Located south of Namase 

5 12,600 75,700 Private  Spoil to be used to construct platform upon 

which to construct Road Contractorôs Camp #2  

6 35,900 35,900 Private Spoil to be used to construct platform upon 

which to construct Road Contractorôs Camp #3 

and mechanical yard and Hydropower 

Contractorôs Camp #1  

7 70,200 339,100 Private Co-located with proposed hydropower facility 

Spoil Disposal Area #1  

Total 236,600 1,074,000   

3.3.2 Hydropower Facility 

The UAHEP hydropower facility will involve the construction of a dam on the Arun River, which will form 

a 20.1 hectare reservoir, a headrace tunnel for transporting water from the reservoir, and a powerhouse 

with an installed capacity of 1,040 MW, which will use the transported water to generate an estimated 

4,549.57 GWh of energy on an average annual basis. The Project will create a 16.45 km long diversion 

reach along the Arun River (i.e., the river segment between the dam and the powerhouse, where some 

river flow will be diverted, after which this diverted flow will be returned to the river from the powerhouse 

tailrace).  

Hydropower Features and Structures 

Figure 3.10 and Table 3.7 presents the salient features of the UAHEP (CSPDR 2020).  

  



 PROJECT DESCRIPTION AND 

DESIGN 

 

 

 

  26 January 2024          Page 3-19 

UAHEP ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 

Table 3.7: Salient Features of the Hydropower Facility 

Salient Features Design Details 

Project Location  Longitude 87°20ô00ò to 87Á30ô00ò East  

Latitude 27°38ô24ò to 27Á48ô09ò North 

Koshi Province, Sankhuwasabha District,  

Bhotkhola Rural Municipality, Nepal 

Power Generation 

Rated capacity 1,063.36 MW 

Total installed capacity 1,040 MW plus 2.36 MW from the Eco-flow Power Station 

Firm capacity 697 MW 

Rated head 508.3 m 

Annual average energy output 4,549.57 GWh 

Plant factor 49.5% 

Hydrology  

Catchment area (above the dam)  25,700 km2  

Length of flow series 39 years 

Annual average runoff 6.85 billion m³ 

Annual average flow  217 m³/s  

Annual average suspended sediment load 13.81 x 106 t  

Annual average sediment bed load 2.43 x 106 t 

Probable maximum flood (PMF)  4,990 m³/s at dam site / 6,060 m³/s at powerhouse 

Glacial lake outburst flood (GLOF)  7,576 m³/s at dam site / 8,478 m³/s at powerhouse 

Reservoir 

Maximum water level elevation 1,650.0 m 

Full supply water level (FSL) elevation 1,640.0 m  

Minimum operating level (MOL) during normal 
operations 

1,625.0 m 

MOL during sediment flushing operations 1,601.0 m 

Reservoir surface area at FSL 0.201 km2 or 20.1 ha 

Reservoir length 2.1 km 

Reservoir depth (max/average) 68 m/25 m 

Total reservoir storage volume at FSL 5.07 million m³  

Peaking pondage (live storage) 2.41 million m³  

Storage under MOL 2.66 million m³ 

Pondage factor  
(live storage/annual runoff volume) 

0.035% 

Water utilization rate 53% 

Main Structures 

Dam 

Dam type  Concrete gravity dam 

Foundation rock mass Slightly weathered and fresh gneiss 

Total height from foundation 100 m  

Dam crest elevation 1,653 m 

Minimum foundation level 1,553 m 
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Salient Features Design Details 

Dam length at dam crest  183 m 

Dam width at dam crest level  10 m 

Downstream face slope ratio 1.0/0.8 (V:H) 

Diversion Tunnel  

Design flood 257 m3/s 

Section type Inverted D-shape 

Length of tunnel 490.41 m 

Dimension(W×H) 7 m × 8 m 

Upstream Cofferdam  

Type Earth-rock overflow cofferdam 

Crest elevation 1,586.0 m 

Height 12 m 

Downstream Cofferdam  

Type Earth-rock overflow cofferdam 

Crest elevation 1,568.0 m 

Height 5 m 

Flood and Sediment Discharge Facilities 

Low-level Outlet  

Number of low-level outlets 4 

Sill elevation 1,590 m 

Size of the orifice 6 x 6 m 

Maximum discharge capacity at GLOF 3,633 m3/s 

Energy dissipation Plunge pool 

Service gate type Radial gate 

Mid-level Outlet  

Number of low-level outlets 2 

Sill elevation 1,596 m 

Size of the orifice 6 x 6 m 

Maximum discharge capacity at FSL 1,691 m3/s 

Energy dissipation Plunge pool 

Service gate type Radial gate 

Surface Spillway  

Type Free overflow 

Crest elevation 1,640 m 

Length 77 m 

Maximum discharge capacity at GLOF 5,015 m3/s 

Energy dissipation Plunge pool 

Sediment Bypass Tunnel (SBT)  

Type Pressurized tunnel 

Length of SBT 1,321.5 m 

Width x height of tunnel 9 m x 10.8 to ~ 14 m 

Design discharge capacity 815 m3/s 
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Salient Features Design Details 

Lining Concrete 
 
 

Project Waterways 

Rated discharge 235.44 m3/s 

Intake type Dam Integrated Intake 

Sill elevation of side channel 1,622.80 to 1,625.0 m 

Low Pressure Steel-lined Conduit  

Diameter 8.4 m 

Length 108 m 

Center elevation 1,611 m 

Flow velocity 4.29 m/s 

Low Pressure Headrace Tunnel  

Type  Concrete lined 

Length  8,362 m  

Section net diameter 8.4 m  

Flow velocity 4.29 m/s 

Surge Tank  

Type  Open type with restricted orifice 

Inner diameter 20 m  

Diameter of restricted orifice 4.3 m  

Maximum upsurge 1,671.56 m  

Maximum down surge 1,587.84 m  

Top elevation 1,674.5 m 

Bottom elevation  1,584.0 m 

Pressure Drop Shaft 

Type  Concrete lined 

Length  558 m  

Section diameter  7.3 m  

Elevation 1,095.0 m ~ 1,577.8 m 

Main High Pressure Headrace Tunnel  

Type  Steel lined  

Length  39 m 

Diameter  6.0 m  

Centre elevation 1,095 m 

Branch High Pressure Headrace Tunnel  

Number and type 10 Steel lined  

Length  31~69 m  

Diameter 4.2 m, 3.5 m, 2.5 m 

Centre elevation 1,095 m 

Branch Tailrace Tunnel  

Number and type  6 Concrete Lined 

Length  127 m ~161 m 
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Salient Features Design Details 

Dimension (W x H) 3.80 m x 6.53 m 

Sill elevation 1,084.85 m ~1,085.0 m 

Powerhouse  

Type  Underground 

Powerhouse cavern size 230.1 × 25.7 × 59.4 m (L × W × H). 

Transformer and gas insulated switchgear (GIS) 
cavern size 

238.2 × 16.7 × 37.2 m (L × W × H) 

Units  6 Pelton turbines and 3-phase synchronous generators  

Installed elevation  1,095 m  

No. of main transformers  19 

Main Tailrace Tunnel  

Number and type  2 Concrete lined 

Section type Inverted D-shape 

Length  602/605 m 

Dimension (W x H) 9.0 m x 7.20 m 

Sill elevation 1,084.2 m ~ 1,084.8 m 

Tailrace Outlet  

Number and section type 2 Inverted D-shape 

Size of the orifice 9.0 m x 7.20 m 

Plane dimension 15.0 m x 6.5 m 

Sill elevation 1,084.2 m 

Top elevation 1,098.1 m 

GLOF tail water elevation 1,097.0 m 

E&M Equipment 

Turbine  

No. 6 set 

Unit Capacity 173.33 MW 

Rated speed 250 r/min 

Rated head 508.26 m 

Rated flow 39.24 m3/s 

Generator  

No. 6 set 

Generator capacity 213 MVA 

Power factor 0.85 

Rated Voltage 15.75 kV 

Construction Period  

Total construction period from mobilization 60 months 

Project Cost  

Total static project cost (CAPEX) 1,377.31 million US$ 

Economic Indicators  

Static cost per kW 1,324 US$/kW 

Economic internal rate of return  16.5%  

Net present value  576 million US$ 
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Salient Features Design Details 

Benefit/cost ratio  1.8 

Source: CSPDR 2020
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Figure 3.10: General Layout Plan of the UAHEP 
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The following sections describes the key project features, including the headworks area, the waterway 

(e.g., headrace tunnel), and powerhouse area. 

UAHEP Headworks Area 

The headworks area is located approximately 350 m upstream from the confluence of Chepuwa Khola 

with the Arun River, near the villages of Rukma (on the left bank) and Chepuwa (on the right bank) and 

about 14 river kilometers (10 km direct line distance) downstream from the China border. The Arun 

River in this location flows through a narrow gorge (Figure 3.11). The headworks area includes the 

dam, reservoir, diversion tunnel, and the sediment bypass tunnel (SBT), as shown in Figure 3.12. Each 

of these structures are described briefly below, as well as proposed downstream riverbank protection 

measures. 

UAHEP Dam  

The dam will be a 91m high roller-compacted concrete (RCC) gravity dam, with a crest elevation of 

1,644 m and a length at the crest of 184 m. This dam is considered a ñlarge damò by the definition of 

the International Commission on Large Dams (ICOLD), which includes all dams over 15 m in height. 

The project reservoirôs full supply level (FSL) is at elevation 1,640 m, with a maximum flood level of 

1,641.4 m, which reflects a glacial lake outburst flood (GLOF) of 7,576 m3/s. The dam is designed to 

pass this GLOF flow of 7,576 m3/s, which is greater than the probable maximum flood (4,990 m3/s). 

The dam is divided into 10 sections, from left to right (Figure 3.13): 

Â A left bank non-overflow section (Section No. 1) 

Â A power intake section (Section No. 2) 

Â Six spillway sections (Sections No. 3ï8) 

Â An ecological flow power station section (Section No. 9) 

Â A right bank non-overflow section (Section No. 10) 

Figure 3.11: Photograph of Dam Setting* 

 

*View looking upstream with Chepuwa Khola on the left (i.e., riverôs right bank when looking downstream)
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Figure 3.12: Layout of the Headworks 
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Figure 3.13: Dam Cross-Section 
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Eco-Flow Power Station 

To take advantage of the energy potential of the Projectós required environmental flow, an eco-flow 

power station is proposed at the toe of dam sections No.2 and No.3. The power station will contain 

horizontal Francis turbine units with a design flow equaling the required environmental flow of 5.41 m³/s. 

The eco-flow power station will have an installed capacity of 2.36 MW, and is estimated to generate 

18.57 GWh of annual average energy.  

Reservoir 

The dam will form an approximately 2.1 km long reservoir with a surface area of 20.1 ha, gross storage 

of 5.07 million m3 at FSL and live storage of 2.41 million m3, which will provide storage to support the 

peaking operation (Figure 3.14).  

Figure 3.14: Reservoir Elevation ï Storage Capacity Curve 

 

Because of the relatively high river flows and relatively small storage volume of the reservoir combined 

with typical winter air temperatures and peaking operations, there is minimal possibility of large scale 

freezing of the reservoir. The reservoir is located in a river valley underlain with relatively impermeable 

rock, so water losses due to leakage from the reservoir are expected to be negligible. Given the 

relatively small surface area of the reservoir and short average residence time (6.5 hours based on 

average flow), water losses due to increased evaporation are also expected to be negligible. 

Diversion Tunnel and Cofferdams 

During construction, river flow must be diverted around the dam. UAHEL proposes a 490.4 m long 

diversion tunnel with a longitudinal slope of 2.85%. Energy dissipation using reinforced concrete slabs 

anchored by rock bolts will be used to prevent scouring and protect the outlet channel. 

An upstream cofferdam, which will be filled with rock spoil and covered in RCC, will be used to divert 

river flow into the diversion tunnel. Similarly, there will be a downstream cofferdam designed to direct 

the diversion tunnel discharge back into the natural rock channel. This downstream cofferdam will 
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consist of rock spoil materials protected by cast-in-situ concrete on the upstream side and reinforced 

gabions and large rocks on the downstream side. 

Sediment Bypass Tunnel 

The sediment bypass tunnel (SBT) is intended to divert a portion (up to 815 m3/s) of large monsoon 

flows in the Arun River, which typically carry large sediment loads, around the dam to reduce sediment 

deposition within the reservoir and minimize sediment from entering the headrace tunnel, where it could 

cause abrasion of the turbine blades in the powerhouse. The SBT will be located on the left bank of the 

Arun River, with its inlet approximately 1.1 km upstream from the dam, and its outlet approximately 500 

m downstream from the dam, with a total length of approximately 1.3 km (Figure 3.15). The SBT inlet 

includes a flow guide structure to preferentially divert higher sediment content water from the deeper 

portions of the reservoir. More detail on SBT operations is provided in Section 3.6.2. 

Figure 3.15: Sediment Bypass Tunnel Layout 

 

Source: CSPDR 2020 

Downstream Riverbank Protection 

Under high flow conditions, water released from the low level outlet (LLO) gates and flowing out of the 

plunge pool at the base of the dam will need to flow to the left to follow the river channel and discharge 

from the SBT. This flow has the potential to affect the opposite riverbank. This situation creates the 

potential for erosion along the right bank of the river. CSPDR proposes to install reinforced gabion 

baskets along 180 m of the right bank downstream from the plunge pool and about 220 m of the right 

bank near the SBT outlet to protect the riverbank from erosion in these areas (Figure 3.16). 
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Figure 3.16: Downstream Riverbank Protection Measures 

 

UAHEP Waterway 

The waterway includes the structures involved in diverting river flow from the reservoir to the 

powerhouse. In this case, the waterway consists of the following structures (see Figures 3.10 and 

3.17), with the various tunnels being at a depth of 30 to 1,315 m below the ground surface: 

Â An intake structure, with a sill elevation of 1,606.8 m and a top elevation of 1,644.0 m, equipped 

with a trash rack to prevent debris from entering the waterway and potentially damaging the 

turbines 

Â A 108 m long low pressure steel lined conduit 

Â A 8,226 m long low pressure headrace tunnel, which will include a gravel trap 

Â A 90.5 m high surge tank with a net diameter of 20.0 m 

Â A 136 m long low pressure headrace tunnel 

Â A 558 m long pressure draft shaft with a net diameter of 7.3 m 
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Â A high pressure headrace tunnel  

UAHEP Powerhouse Area 

The powerhouse area includes the powerhouse, transformers, switchyard (also referred to as the 

ñpotyardò), and tailrace tunnel/outlet (Figure 3.17 and 3.18). Each of these are described briefly below. 

Powerhouse 

The powerhouse will be in an underground cavern with an excavation dimension of 230 m × 25.7 m × 

59.4 m (L×W×H). The powerhouse will include four floors, including a generator floor, a busbar floor, a 

turbine floor, and a valve floor. It will contain six vertical shaft Pelton turbine-generator units, each with 

an installed capacity of 173.33 MW. 

An access tunnel originating about 600 m upstream from the tailrace outlet, with a total length of 741 

m, and net dimensions of 9 m in height x 9 m in width will provide access to the cavern. 

Transformer Cavern 

The transformer cavern will be adjacent to the powerhouse canyon, but with 41 m of separation. The 

cavern will have dimensions of 238 m × 16.7 m × 37.2 m (L×W×H). The transformer cavern is divided 

into a service bay section and a transformer section from left to right. The transformer section will be 

divided into two floors, including the transformer floor and the gas insulated switchgear (GIS) floor. 

Eighteen single-phase transformers and one backup single-phase transformer will be arranged on the 

downstream side of the transformer floor, and the transportation access of the transformer will be 

arranged on the upstream side. A fireproof wall is proposed around the service transformer, and the 

backup transformer will be arranged on the right side of the transformer floor. The oil spill containment 

structure, intended to capture accidental spills of transformer oil, will be arranged below the backup 

transformer, and the oil storage pit below each service transformer will connect to the oil spill 

containment basin by a drain pipe.  
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Figure 3.17: Layout Plan of Powerhouse Area 
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Figure 3.18: Longitudinal Profile of the Powerhouse Area 
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Switchyard 

The switchyard will be sited on the ridge that is about 400 m south of the powerhouse, with a dimension 

of 120 m × 42 m and the ground elevation of 1,425 m. The outgoing line gantry, a management building 

and a diesel generator room will be located in the switchyard. The switchyard connects to the HV cable 

shaft through a cable gallery and the cable gallery. 

Tailrace Tunnel and Outlet 

The tailrace tunnel includes six branch tunnels (one for each turbine), which merge into two main 

tailrace tunnels with an overall length of about 600 m, that discharge back into the Arun River about 

700 m upstream from the confluence of the Arun River with Leksuwa Khola at elevation 1,084.2 m.  

Secondary Access Roads and Bridges 

The secondary access roads are intended to provide construction access and support long-term project 

operation and maintenance. These roads were designed in accordance with the following standards: 

Â Design speed ï 20 km/hour 

Â Maximum longitudinal gradient ï 10.5% 

Â Minimum curve radius ï 12 m  

Table 3.8 lists the Projectôs secondary access roads. 
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Table 3.8: Project Service Roads and Length 

Road Name From  To Width 

(m) 

Length 

(m) 

Pavement 

Type 

Duration 

#1 Road Project 

access road 

Adit #2 8.5 2,417 Crushed 

stone 

Temporary 

#2 Road No.2 bridge 

right bank 

Dam 

abutment 

8.5 1,050 Crushed 

stone 

Temporary 

#3 Road #2 Road Dam 

abutment 

5.5 610 Crushed 

stone 

Temporary 

#4 Road #3 Road Construction 

Adit # 7 

5.5 1,680 Crushed 

stone 

Temporary 

#5 Road Outlet of 

SBT 

Inlet of SBT 8.5/5.5 750/870 Crushed 

stone 

Temporary 

#6 Road Powerhouse-

dam road 

Left bank 

platform of 

cable crane 

5.5 430 Crushed 

stone 

Permanent 

#7 Road Project 

access road 

Chepuwa 

quarry 

8.5 940 Crushed 

stone 

Permanent 

#8 Road Project 

access road 

Spoil 

Disposal 

Area #2 

8.5/5.5 

 

1,420/ 

1,600 

Crushed 

stone 

Permanent 

#9 Road Project 

access road 

Surge tank 8.5 1,000 Asphalt Permanent 

#10 Road #9 Road Construction 

Adit #4 

8.5 680 Asphalt Temporary 

#11 Road Project 

access road 

Switchyard 5.5 310 Asphalt Permanent 

#12 Road Project 

access road 

Explosive 

magazine 

5.5 250 Crushed 

Stone 

Temporary 

#13 Road Project 

access road 

Powerhouse 

access 

tunnel portal 

8.5 720 Asphalt Permanent 

#14 Road Powerhouse 

access 

tunnel portal 

Spoil 

Disposal 

Area #4 

5.5 770 Crushed 

stone 

Permanent 

 Total   16,647   

Construction Bridges 

Two Bailey-type bridges are proposed at the headworks to provide temporary construction access 

across the Arun River: 

Â Bridge No.1 is proposed about 370 m downstream from the dam site, at an elevation of 1,580 m, 

a length of 40 m, and a width of 9 m. 

Â Bridge No.2 is proposed about 1,180 m downstream from the dam site, at an elevation of 1,580 m, 

a length of 100 m, and a width of 9 m. 
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Hydropower Ancillary Facilities 

Construction of the UAHEP hydropower facility will require several ancillary support facilities. Figure 

3.19 shows the location of these facilities and Table 3.9 lists these facilities by hydropower area where 

they are found, their approximate area, and indicates if these are temporary or permanent facilities. All 

temporary facilities would be required for the duration of facility construction (~6 years) with the 

exception of the borrow areas, which would only be required for the first 6 months until the Chepuwa 

Quarry is fully operational. 

Table 3.9: Hydropower Project Ancillary Facilities 

Ancillary Facilities Location Approximate 

Area 

Status 

Headworks Area near Rukmô 

Ownerôs Camp #1 1,500 m2 building with capacity for 50 workers 5,000 m2 Permanent 

Contractorôs Camp #1 25,000 m2 building area with capacity for 2,500 

workers 

51,000 m2 Temporary 

Power Plant #1 12 MW diesel power plant 3,000 m2 Temporary 

Water Plant #1 Chepuwa Khola will be water source  7,800 m2 Temporary 

Chepuwa Quarry  Quarry to provide suitable quality aggregate 169,000 m2 Temporary 

Borrow Area Along left bank of Arun River 5,000 m2 Temporary 

Crushing Plant  320 tons coarse aggregate/140 tons fine aggregate/hr 5,400 m2 Temporary 

Batching Plant #1 55,000 m3/month capacity for headworks area 5,400 m2 Temporary 

Fabrication Shop #1 For precast concrete, embedded parts, steel formwork  25,000 m2 Temporary 

Maintenance Shop #1 For general automotive repair and maintenance 10,000 m2 Temporary 

Spoil Disposal Area 

#1 

For spoil from dam and various tunnel excavation 155,200 m2 Permanent 

Waterway Area/Headrace Tunnel Adit near Namase and Hema 

Contractorôs Camp #2  1,200 m2 building area with capacity for 120 workers 1,700 m2 Temporary 

Power Plant #2 2.1 MW diesel power plant 1,000 m2 Temporary 

Batching Plant #2 5,600 m3/month capacity for headrace tunnel 2,000 m2 Temporary 

Spoil Disposal Area 

#2 

For spoil from headrace tunnel 66,400 m2 Permanent 

Powerhouse Area ï Left Bank near Limbutar and Sibrun 

Ownerôs Camp #2 7,500 m2 building area with capacity for 100 workers 7,000 m2 Permanent 

Contractorôs Camp #3 10,000 m2 building area with capacity for 1,000 

workers 

20,000 m2 Temporary 

Water Plant #2 Arun River or Leksuwa Khola will be water source 4,000 m2 Permanent 

Borrow Area Along Leksuwa Khola 2,000 m2 Temporary 

Batching Plant #2 14,000 m3/month capacity for powerhouse area 15,000 m2 Temporary 

Fuel Depot For storage and dispensing of fuels and lubricants 2,000 m2 Temporary 

Explosives Magazine Located away from Project & villages for safety reason 1,400 m2 Temporary 

Spoil Disposal Area 

#3 

For good rock storage and spoil from powerhouse  56,000 m2 Permanent 
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Ancillary Facilities Location Approximate 

Area 

Status 

Spoil Disposal Area 

#4 

For spoil from powerhouse/tailrace tunnel  31,600 m2 Permanent 

Powerhouse Area ï Right Bank near Syaksila and Gola 

Contractorôs Camp #4 7,000 m2 building area with capacity for 700 workers 15,000 m2 Temporary 

Power Plant #3 6 MW diesel power plant 3,600 m2 Temporary 

Fabrication Shop #2 For steel formwork and penstock components 19,000 m2 Temporary 

Maintenance Shop #2 For general automotive repair and maintenance 10,000 m2 Temporary 

General Across Project  

Distribution Line 25 km of 11 kV line strung along the access roads NA Permanent 

Total Area 

Total Area   699,500 m2 or 70 ha 
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Figure 3.19: Location of Construction Layout and Facilities 
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Workersô Camps 

Six workersô camps (two ownerôs camps and four contractorôs camps) are proposed to house the 

approximately 4,500 workers needed to build the hydropower facility. Figure 3.19 shows the location 

of these workersô camps and Table 3.9 indicates the area and capacity of these camps. These 

construction camps will be located where they can provide efficient access to works areas, while also 

avoiding physical displacement and minimizing impacts on nearby villages. The camps will be 

completely self-contained and provide all necessary services and utilities to support the construction 

workforce without drawing upon local community services or supplies (Table 3.10).  

Table 3.10: Workersô Camp Facilities 

Workersô Camp Facilities Facility Requirements  

Total area Varies from 0.5 to > 5 hectares (see Table 3.9) 

Accommodation Comply with the Workersô Accommodation: Processes and Standards (IFC 
and EBRD 2009) 

Sanitation facilities Comply with the Workersô Accommodation: Processes and Standards (IFC 
and EBRD 2009) 

Canteen/cooking/laundry 
facilities 

Comply with the Workersô Accommodation: Processes and Standards (IFC 
and EBRD 2009); food to be purchased locally to the extent possible 

Medical facilities Onsite health post with medical professionals to address non-emergency 
incidents to comply with the Workersô Accommodation: Processes and 
Standards (IFC and EBRD 2009). Community health facilities will not be used 
by construction workers. 

Security Unarmed security to comply with Workersô Accommodation: Processes and 
Standards (IFC and EBRD 2009), WB Good Practice Note Assessing and 
Managing the Risks and Impacts of the Use of Security Personnel (World 
Bank 2018a), and the Security Personnel Management Plan (see Appendix C, 
ESMP); perimeter fencing to be installed 

Access Direct access to project access road 

Parking For approximately 10ï20 cars 

Power Diesel generator ï see discussion on power supply below 

Fuel storage One 5,000-liter diesel storage tank for onsite diesel generator 

Water Source: Chepuwa Khola or Arun River ï see discussion on water plants 

treatment/water treatment system 

Wastewater Treatment ï package wastewater treatment plant 

Stormwater Provision shall be made at the sites for surface water drainage systems, 
sumps to collect sediment, and safe non-erosive discharge points into a 
natural swale or stream. 

Solid waste All solid waste will be collected in accordance with the Waste Management 
Plan (Appendix C, ESMP), transported by covered truck, and disposed of at 
the Khandbari municipal landfill. 

Helipad Only at Contractor Camp #1 at headworks area and Contractor Camp #4 near 
powerhouse area; each pad approximately 20 m x 20 m area 
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Solid Waste Disposal 

Project construction and, to a lesser extent, project operations will generate significant quantities of 

solid waste. The topography and geology of the project area are not well suited for the development of 

a waste disposal facility. Non-hazardous and non-special waste and construction debris that cannot be 

reused or recycled will be disposed of at the municipal landfill near Khandbari (Figure 3.20). UAHEL 

will assess the Khandbari landfill to determine the landfill improvements or other measures required to 

properly manage project waste. Section 7.1.6 (Impacts on Water Quality) identifies other required 

mitigation measures to ensure the proper management of project solid waste. 

Power Supply 

Project construction will require about 12,200 kW of power, plus the electrical requirements of the 

workersô camps, for a total capacity of 20,100 kW. Due to the lack of nearby power supply from the 

Nepal power grid, three diesel power stations are proposed ï one in the headworks area, one at the 

Headrace Tunnel adit portal to operate the ventilators and water pumps, and one at the powerhouse 

area (see Table 3.9 and Figure 3.19 for more details.  

Water Supply 

It is proposed to construct two water plants for the Project. Water Plant #1 will source water from 

Chepuwa Khola and will service the water requirements of camps and other infrastructure facilities at 

the headworks area. Water Plant #2 will source water from Leksuwa Khola and service the water 

requirements camps and support infrastructure facilities in the powerhouse area. All underground works 

will be provided with a water tank located at the portal. 

Construction Materials 

The Project will require a significant quantity of aggregate for concrete production to construct the dam, 

and other facilities. There are no commercial sources of aggregate in the local area, and the cost of 

transporting it to the site would be prohibitive. Therefore, UAHEL proposes to source the required 

aggregate locally. At the initial stage of construction, natural aggregates will be secured from along the 

left bank of the Arun River to supply the headworks construction area, and along Leksuwa Khola to 

supply the powerhouse construction area. These borrow areas will only be used temporarily until the 

various tunnel excavations proceed and Chepuwa Quarry is operational. Good quality rock from tunnel 

excavation will be used as the primary aggregate source, with any deficient quantities sourced from the 

Chepuwa Quarry. The Project will have a single crushing plant at the dam site to supply the aggregate 

needs for all construction work fronts, with aggregate hauled by truck from the headworks site to the 

powerhouse site. Batching plants will be located at each of the headworks, headrace tunnel adit, and 

powerhouse work fronts for concrete production.  

Spoil Disposal Facilities 

Project construction will generate a large quantity of spoils, estimated at approximately 5,930,000 m3. 

Some of this spoil material will be used for project purposes, including 838,100 m3 for aggregate 

production and 42,300 m3 for cofferdam construction, but the remaining spoils will need to be disposed 

of. Four spoil disposal facilities are proposed, which collectively represent nearly half of the ancillary 

facilities land requirements (Table 3.11). Spoil Disposal Area #3 will also include some temporary 

storage of ñgood rockò suitable for reuse as aggregate. Topsoil will be stockpiled and used for land 

restoration purposes. These spoil disposal areas are large facilities and there are limited suitable sites 

given topographic and geotechnical constraints (see Chapter 4 ï Project Alternatives and 

Environmental and Social Considerations). These will be engineered facilities including safety fencing, 

slope protection, appropriate drainage, and stormwater management. UAHEL will work with the nearby 

communities to find beneficial uses for these sites, although they will remain government property and 

will not be suitable for agricultural use.
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Figure 3.20: Existing Khandbari Municipal Landfill Location 
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Table 3.11: Hydropower Spoil Disposal Facility Characteristics 

SN Name Location 
Footprint 

(ha) 
Volume 

(m3) 

Slag 
Quantity 

(m3) 

Storage 
Quantity 
(104 m3) 

1 Spoil Disposal Area # 1 500 m east of Rukma 15.5 3,520,000 3,460,000 Negligible 

2 Spoil Disposal Area # 2 
Between Namase and 

Sibrun 
6.6 840,000 740,000 Negligible 

3 Spoil Disposal Area # 3 Along Arun River 5.6 980,000 470,000 510,000 

4 Spoil Disposal Area # 4 Along Arun River 3.2 430,000 400,000 Negligible 

Total   30.9 5,770,000 5,070,000 510,000 

3.3.3 Transmission Line 

The UAHEP will require construction of a transmission line to evacuate the electricity generated at the 

powerhouse and connect it to Nepalôs electricity grid. The NEA proposes to construct a 5.8 km long, 

400 kV double circuit transmission line within a 46 m wide RoW, extending from the UAHEP switchyard 

to the proposed Arun Hub substation at Hitar (Figure 3.21). The Arun Hub substation is currently 

undergoing a detailed feasibility study carried out by the NEA. The current UAHEP transmission line 

shows a connection to the proposed Arun Hub substation location, but it is understood that at least the 

terminal tower shown in the current transmission line design may need to be adjusted to properly align 

with the substation electrical bay orientation. 

The RoW is the area of land that will be used to locate, construct, operate, and maintain the transmission 

line. Most structures and certain activities are restricted within the RoW to ensure there will be no future 

incompatible development that will affect transmission line operations and to protect local residents 

from any potential adverse health effects from electric and magnetic fields. The standard RoW width for 

a 400 kV transmission line in Nepal is 46 meters ï 23 meters horizontally on each side from the 

centerline. The transmission line towers will be located along the centerline of the RoW. In Nepal, 

typically just the land required for the tower pad is acquired, while private owners of other land within 

the RoW receive compensation for the restrictions placed on their land (e.g., restrictions on construction 

of new structures within the RoW).  

Figure 3.21: Transmission Line Alignment Map  
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Transmission Line Features and Structures 

Table 3.12 presents the salient features of the project transmission line. 

Table 3.12: Transmission Line Salient Features 

Salient Features Design Details 

General 

Location Koshi Province, Sankhuwasabha District, Bhotkhola Rural 

Municipality Ward 5 and Makalu Rural Municipality Ward 4 

Total right-of-way (RoW) length 5.8 km 

RoW width 46 m 

Total RoW area (L x W, or 5,790 m x 46 m) 26.6 ha 

Highest elevation along the route (masl) 1,405 m 

Lowest elevation along the route (masl) 987 m 

Construction duration 1.0 year starting from mobilization 

Operational life expectancy 50+ years 

Project cost  

System Data 

System nominal voltage 400 kV 

System maximum voltage 420 kV 

Number of phases 3 

System nominal frequency 50 Hz 

Estimated transmission line power loss 0.06% 

Conductor Data 

Circuit Double circuit 

Conductor type  Aluminum conductor steel reinforced (ACSR) ñMooseò 

Total conductor cross-sectional area 597 mm2 

Overall conductor diameter 31.77 mm 

Wire diameter (mm) 
Aluminum 3.53mm +/- 2mm 

Steel 3.53 mm +/- 7 mm 

Approximate mass 

Overall conductor ï 2004 kg/km 

Aluminum wire (per wire) ï 26.45 kg/km 

Steel wire (per wire) ï 76.34 kg/km 

Ultimate tensile strength (kg) 161.20 kg 

Coefficient of linear expansion  19.35 x 10-6 per C̄ 

Maximum D.C. resistance at 20 C̄ 
Conductor ï 0.05552 ohm/km 

Aluminum wire ï 2.921 ohm/km 

Galvanized steel earth wire 

Stranding wire nominal diameter ï 3.66 mm 

Number of strands ï 7 

Inner core ï 1 

Outer core ï 6 
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Salient Features Design Details 

Number of overhead ground wires (OHGW) 2 per tower 

Climatic Conditions  

Maximum ambient temperature 45 C̄  

Minimum ambient temperature -5 C̄ 

Maximum temperature of conductor 
80 C̄ for ACSR 

53 C̄ for galvanized steel wire (GSW) and optical ground 
wire (OPGW) 

Annual average temperature 32 

Maximum ice thickness 10 mm 

Maximum average speed of wind 47m/s for 3 seconds 

Pollution contamination severity 31 mm/kV 

Transmission Line Crossings 

Number of highway/major road crossings 0 

Number of large stream, river, and reservoir 
crossings 

2 (Leksuwa Khola and Ansuwa Khola) 

Number of transmission line crossings 0 

Tower Features 

Total number of towers 19 

Average tower span (m) 321 

Maximum tower span (m) 768 

Suspension (S1) 7 

Suspension (S2) 2 

Tension (T1) 6 

Tension (T2) 2 

Terminal towers 2 

Tower foundation type 
Representative list, including pad and chimney, concrete 
foundation, RC, micropiles; monopoles, steel grillages, 

Minimum Conductor Clearance (at +80 C̄ conductor temperature) ï NEA Standards 

To ground 8.84 m 

Residential area 9.5 m 

Crossing road 9.5 m 

Crossing highways 9.5 m 

Crossing communication lines 8.0 m 

Crossing rivers (non-navigable)  7.6 m 

Buildings (m) 5.3 m 

Power line crossings (m) 6.5 m 
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Salient Features Design Details 

Tree clearance 5.5 m 

Transmission Towers 

The transmission towers will be self-supporting lattice steel tower types, with four tower legs each 

embedded in concrete foundations. The Project will require five tower types as described in Table 3.13.  

Table 3.13: Tower Types and Characteristics 

Tower Type Tower Number 

of 

Towers 

Angle 

(Degrees) 

Design Span Nominal Height 

(m) 
Wind Span 

(m) 

Weight 

Span (m) 

Suspension S1 7 2 450 900 30 (-3~+12) 

Suspension S2 2 2 850 1,300 30 (-3~+6) 

54 (-3~+6) 

Tension T1 6 30 450 900 25 (-3~+6) 

Tension T2 2 60 450 900 25 (-3~+6) 

Tension/terminal T3 2 90 as tension 

45 as terminal 

450 900 25 (-3~+6) 

Several types of standard tower foundations are proposed, including excavated, pad and chimney, and 

rock anchor foundations. The type of foundation is determined by the underlying geotechnical 

conditions. Excavated foundations will be the most common type, with rock anchor foundations used in 

areas with large intact rock. The tower foundations will be made of concrete and extend to cover the 

tower leg to a height of 0.3 m above ground surface, or the highest expected water level, whichever is 

greater, to ensure no tower bracing will be below ground or surface water levels. In addition to standard 

foundations, special foundations may be required if the underlying ground has very low bearing 

capacity.  

The towers will be designed In accordance with the Suggested Practices for Avian Protection on Power 

Lines (APLIC 2006), which includes designing the transmission lines to include bird thorns to prevent 

birds from nesting on the transmission tower and ensuring the distance between the conductors is 

greater than the maximum wingspan of the largest bird in the project area (i.e., Himalayan Griffon, with 

a wingspan of up to 3.1 m), which effectively eliminates the risk of bird electrocution. These measures 

are discussed in more detail in Section 7.2.3 (Effects on Terrestrial Resources). 

Each tower will be protected by two overhead cables (i.e., shield wires) that serve to shield the 

energized circuits from lightning strikes. In addition, each tower will be grounded, which establishes an 

electrical path from the steel tower to the earth to allow stray currents, which occur on all transmission 

lines due to lightning, switching, and surge events, to be conducted to the earth. Towers will have a 

level of physical security to prevent the public or climbing animals from ascending them. This may take 

the form of a security fence or anti-climbing device added to the supporting legs. Anti-climbing devices 

and safety warning notices will be installed on towers close to roads and areas with easy public access.  

Conductors and Overhead Shield Wires 

The 400 kV transmission line conductors are made of aluminum wires wrapped around a stranded steel 

wire. The conductors will be suspended from an insulator string attached to the arms on the tower at a 

safe height above the ground. Two overhead shield wires will be installed at the top of the towers ï one 

is a fiber optic ground wire and the other is a galvanized steel wire.  
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The transmission line will be designed in accordance with Reducing Avian Collisions with Power Lines 

(APLIC 2012), which includes making the cables more visible by fitting them with marker spheres and 

bird diverters. These measures are discussed in more detail in Section 7.2.2 (Impacts on Terrestrial 

Resources). 

The electric and magnetic fields (EMFs) that naturally occur with energized circuits will be minimized at 

the edge of the transmission line RoW by establishing proper distances between the ground and the 

energized conductors.  

Transmission Line Ancillary Facilities  

The construction of the transmission line will require some supporting ancillary facilities. These facilities 

include tower workersô camps, laydown areas, and other facilities, as described below. 

Access Roads 

UAHEL does not propose to construct any new temporary or permanent access roads for the UAHEP 

transmission line. Construction workers will access the tower sites using existing trails or by creating 

new trails and will use porters, pack animals, small motorized vehicles (e.g., motorcycles, all-terrain 

vehicles [ATV]), and possibly helicopters to transport construction equipment and materials. 

Tower Laydown Areas 

The tower laydown areas will provide storage areas for construction equipment (e.g., cranes, cement 

mixers) and materials (e.g., cement, fine and coarse aggregate, steel and other tower parts, rebar, 

conductors). Two tower laydown areas are proposed ï one at the UAHEP switchyard, which is vehicle 

accessible, and one at the Arun Hub substation. The exact location within the substation site cannot be 

identified at this time as the substation is still undergoing detailed feasibility study and design, but it is 

assumed that the substation will be vehicle accessible by the time the UAHEP transmission line is being 

constructed. Each of these laydown areas will also be able to support helicopter deliveries, if required. 

Tower Work Camps 

Temporary tower work camps will be established at 13 of the 19 tower sites (i.e., Towers 4ï16). Workers 

at Towers 1ï3, which are immediately adjacent to the UAHEP powerhouse, will be housed at the nearby 

Workersô Camps #3 and will walk/be transported to the tower sites each work day. Workers at Towers 

17ï19 will be housed at accommodation at the proposed Arun Hub substation at Hitar and will walk to 

these tower sites each work day. Towers 4ï16 are located farther from available accommodation, are 

only accessible by hiking, and require crossing either Leksuwa Khola or Ansuwa Khola. Further, given 

the nature of transmission line construction, with separate crews working in ñwavesò for short periods 

(e.g., weeks) at each tower site and then moving on to the next tower (see Section 3.4.3 below for more 

details), it would be time consuming and expensive for a construction crew to return to a centralized 

workersô camp each evening. Rather, the common practice in Nepal is for the construction crews to 

camp at the tower sites, at least the non-local workers. UAHEL will not allow workers to do homestays, 

because of the risk of social conflict, the spread of communicable diseases, and trafficking in persons 

(TIP), among other things.  

For the purposes of tower construction, a small (approximately 2,000 m2) work camp and temporary 

storage area will be established near each tower site at the beginning of construction. These tower work 

camps will be used multiple times on a short-term basis (i.e., up to one month) as each of the various 

waves of construction crews pass through the tower site (e.g., geotechnical site investigation, 

clearing/excavation, foundation installation, tower erection, insulator assembly, and stringing). The 

tower work camps will be supplied from the tower laydown areas described above with construction 

equipment and materials appropriate for the next stage of tower construction. These equipment and 

supplies will be transported by porters, pack animals, and possibly small motorized vehicles to the tower 

sites, where they will be temporarily stored.  
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The tower work camps, including the storage areas, will generally be located within the transmission 

line RoW and will meet the following tower work camp siting criteria: 

Â Not require the clearing of any forest 

Â Not require any physical displacement 

Â Maintain at least a 100 m buffer from any cultural heritage sites 

Â Maintain at least a 100 m buffer from floodplains, streams, and springs 

Â Maintain at least a 100 m buffer from the nearest residence 

There may be some tower sites, however, where, because of slope or other constraints, the work camps 

or storage areas may need to be located near, but outside of, the RoW. In these cases, the Construction 

Contractor will execute a Temporary Access Agreement with the property owner if located on private 

land. 

Table 3.14 describes the facilities that will be provided at each tower work camp. The tower work camps 

will be required to comply with the World Bankôs General Environmental, Health and Safety Guidelines. 

Table 3.14: Transmission Tower Work Camp Facilities 

Facilities Facility Requirements 

Total area Up to approximately 2,000 m2 

Accommodation Tents for up to 20 workers. 

Sanitation facilities Pit toilets with separate latrines for men and women 

Canteen/cooking facilities Cooking tent 

Medical facilities Each work crew will have a first aid kit to address non-emergency situations 

Security No security personnel or fencing 

Access Access via trails from either UAHEP powerhouse area or Arun Hub substation  

Construction equipment/materials will be transported by porters, pack animals, 
ATVs, and/or helicopters 

Parking No parking 

Power One portable 10 kW diesel generator 

Fuel storage Diesel for refueling generators stored in portable containers 

Water Sourced locally and/or carried to site 

Wastewater Separate male and female latrines with pit toilets 

Stormwater Provision shall be made at the sites for surface water drainage systems, sumps 
to collect sediment, and safe discharge points into the environment. 

Solid waste All solid waste will be carried out and disposed of with hydropower facility 
waste. 

Office No office 

Storage area Approximately 1,000 m2 designated area (roughly 20 m x 50 m) within the 
workersô camp to store construction materials (e.g., aggregate, rebar, cement, 
steel) 
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The tower work camps will be cleaned up, but not removed, after each wave of construction crews. 

After completion of tower construction, these tower work camps will be dismantled and removed and 

the site restored to its pre-construction condition, before UAHEL releases the final payment to the 

Construction Contractor.  

Other Transmission Line Ancillary Facilities 

UAHEP transmission line construction will not require a dedicated quarry or crusher plant, rather it will 

use facilities available at UAHEP or Arun Hub construction sites. Batch plants will not be required at the 

tower work camps as concrete will be mixed at a small scale at each tower site. Depending on the tower 

type, the amount of concrete required for tower foundations will average approximately 125 m3 (range 

of 100ï150 m3), which is within the capacity of a portable concrete mixer that can produce about 4 

m3/hour of concrete.  

Tower foundation excavation will not generate a large amount of excavated materials, as most 

excavated material will be used to backfill the tower foundation or spread onsite, so dedicated spoil 

disposal sites are not required. The estimated amount of excavated material from a tower foundation is 

approximately 25 m3, of which half will be used for backfilling. The remaining half will be spread at the 

site and stabilized using native plants or on agricultural land in consultation with the property owner. 

3.3.4 Associated Facilities 

Associated facilities are defined in the World Bank ESF as meaning ñfacilities or activities that are not 

funded as part of the project and, in the judgement of the Bank, are: (a) directly and significantly related 

to the project; and (b) carried out, or planned to be carried out, contemporaneously with the project; and 

(c) necessary for the project to be viable and would not have been constructed, expanded or conducted 

if the project did not exist.ò To be considered an associated facility, the facility or activity must meet all 

three of these criteria. 

The only facilities required by the UAHEP that are not included as part of the Project are as follows: 

Â Access road connecting the Koshi Highway to the powerhouse and headworks area, including two 

bridges and a tunnel 

Â Arun Hub substation and transmission line connection from the Arun Hub substation to the Nepal 

electrical transmission grid  

Â Koshi Highway improvements from Num Bazaar (Arun-3) to the UAHEP project access road 

The access road will not be funded by the WB and does meet the three criteria above, so meets the 

definition of an associated facility, but is evaluated in this ESIA as part of the overall project.  

The Arun Hub substation and associated transmission line from the substation to the Nepal electrical 

grid do meet associated facility criteria (a) and (b), but do not meet criteria (c). The Arun Hub substation 

and transmission line are the subject of a separate feasibility study being conducted by the NEA. This 

proposed substation and transmission line are intended to be regional facilities supporting other 

hydropower projects in the Arun River Basin, including the Barun HEP, Kimathanka HEP, Arun-4 HEP, 

and Ikhuwa Khola Hydro Power Project (HPP), and possibly other projects. The Arun Hub substation 

and transmission line connection would be constructed even if the UAHEP did not exist; therefore, these 

facilities do not meet the definition of associated facilities and are not included in this ESIA. 

The Koshi Highway, or Nepal Highway 08 (NH-08), is a 390 km long planned highway extending from 

Biratnagar at the border with India, across Nepal, to Kimathanka near the border with China. Portions 

of this road exist, others are under construction, and others are planned. The section from 

approximately the Arun-3 HEP to the Barun River is under construction. The proposed UAHEP access 

road will start from the Koshi Highway in this section. This section of the Koshi Highway is currently not 

suitable for transporting the equipment and materials needed to support construction of the UAHEP. It 

is anticipated that construction of this section will be sufficiently advanced by the time UAHEP 
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construction is scheduled to begin (circa 2022) to support construction traffic. The section of the Koshi 

Highway does meet criteria (a) and (b) above, but does not meet criteria (c). Koshi Highway has been 

planned for a long time and is currently under construction up to and beyond the intersection with the 

UAHEP access road. This road is intended to meet other transportation and economic development 

objectives independent of the UAHEP. Therefore, the Koshi Highway in this section does not meet the 

definition of associated facilities. Although the impacts associated with the construction of the Koshi 

Highway are not included in this ESIA, it should be noted that the Koshi Highway from Khandbari to the 

Project access road is included in the Projectôs Direct Impact Area (DIA) and the impact associated with 

the Projectôs use of this segment of the highway is included in this ESIA. 

3.4 Construction Activities 

This section describes how the UAHEP will be constructed, including pre-construction activities, and 

then construction of the access road, the hydropower facility, and the transmission line, recognizing that 

some of these construction activities will overlap. 

3.4.1 Pre-Construction Activities 

Once the Project receives environmental authorization from the GoN (i.e., approval of the EIA by the 

MoFE) and obtains a construction permit from the MoFE, the following project activities will commence: 

Â Issue tender bid documents for the Project. 

Â Award the contract(s) to the Construction Contractor(s). In this ESIA the term ñConstruction 

Contractorò is used to represent one or more prime or general contractors. All ñConstruction 

Contractorò requirements in this ESIA and ESMP apply to all Construction Contractors and flow 

down to include their subcontractors (see Appendix C, ESMP). 

Â Acquire required project lands and enter into temporary use agreements with affected property 

owners in compliance with Nepalôs Land Acquisition Act and the approved EIA and Resettlement 

Action Plan (RAP); obtain a Forest Clearance Permit from the Department of Forests and Soil 

Conservation. 

Â Coordinate with Sankhuwasabha District regarding the use of municipal landfill near Khandbari for 

disposal of domestic solid waste from project construction and operation. 

The selected Construction Contractor will be required to develop a Construction Environmental and 

Social Management and Monitoring Plan (CESMMP), in accordance with the minimum requirements 

established in the overall Project Framework ESMP (see Appendix C, ESMP), for review and approval 

by UAHEL. As part of this CESMP, the Construction Contractor will develop a Workersô Code of 

Conduct, for review and approval by MCA-Nepal, prior to the initiation of construction. The Workersô 

Code of Conduct will emphasize the importance of appropriate worker behavior towards local residents, 

respect for local communities and their customs, protection of the environment, and compliance with all 

Nepalese laws and regulations, as well as prohibit sexual harassment, exploitation and abuse. The 

Code of Conduct will also include disciplinary sanctions (e.g., penalties up to dismissal, and referral for 

potential legal sanction) for workers violating this Code of Conduct. The Code of Conduct will also be 

made available to local communities and be available at the UAHEL Project Office.  

Prior to mobilizing construction crews in the field, UAHEL will require the Construction Contractor to 

conduct induction training for all field crews and subsequently for all new hires. This induction training 

will include: 

Â Appropriate health and safety training for all field crews, including provision of appropriate personal 

protective equipment (PPE) to all personnel 

Â Introduction to work conditions and the Worker Grievance Redressal Mechanism (GRM) and 

procedures 
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Â Environmental and cultural sensitivity training 

Â Projectôs Workersô Code of Conduct training, including penalties, with a requirement that all 

personnel sign a copy of the code 

3.4.2 Project Access Road Construction 

The project site does not currently have vehicular access, so construction of the project access road 

will need to be one of the first construction activities to enable access for other equipment and materials 

required for construction of the hydropower facility. To expedite completion, access road construction 

will be conducted concurrently at six work fronts starting from four locations: 

Â Arun River Bridge (Stations 0+000 to 0+132) ï This area is immediately accessible from Koshi 

Highway. 

Â Access road from Koshi Highway to Sibrun (Stations 0+132 to 7+180) ï The Arun River Bridge will 

take approximately 2 years to construct, so until it is completed, a ferry will be used to get vehicles, 

equipment, and laborers across the river to this work area. The ferry will not be operational during 

the monsoon season. 

Â Southern Tunnel Portal near village of Namase ï Since the access road will not yet exist, a 

helicopter will be used to transport all construction equipment (e.g., backhoe, drill, loader, grader, 

air compressors, generators) to this site. Construction from this site will proceed in two directions 

as indicated below:  

- Access road construction from the southern tunnel portal to Sibrun (Stations 14+180 to 7+000) 

- Tunnel excavation from the southern portal near Namaste (Stations 14+180 to 15+180) 

Â Northern Tunnel Portal near village of Rukma ï A helicopter will be used to transport all construction 

equipment to this site. Construction from this site will proceed in two directions as indicated below:  

- Tunnel excavation from the northern portal near Rukma (Stations 16+210 to 15+180) 

- Access road construction from the Northern Tunnel Portal to the dam site (Stations 16+200 to 

21+600), including the Chepuwa Khola Bridge. It is not possible to complete the proposed 

Chepuwa Khola Bridge during the first year of construction because of accessibility issues. A 

temporary causeway will be installed to allow construction equipment to cross the stream and 

access the approximately 1 km of the access road between Chepuwa Khola and the dam site 

(Stations 20+815 to 21+600). 

The Road Construction Contractor will establish three main contractorôs camps adjacent to the Arun 

River Bridge, and near the southern and northern tunnel portals (Camps 1, 2, and 3, see Table 3.3), 

which will be in place for the duration of road construction. Road construction will use the typical 

construction methods of progressively grading the road alignment in accordance with the access roads 

plans and profiles (KEC 2019). The Road Contractor will source construction material from various sites 

within the Arun River valley, in accordance with the UAHEL-approved Construction Material Sourcing 

Plan referenced in Section 3.3.1, and any necessary government permits, and the agreement of the 

property owner.  

There will be significant cutting and filling required because of the relatively steep slopes present along 

the road alignment. Side casting of spoils is specifically prohibited. The Road Contractor will use some 

of the spoil for construction of gabion walls and other road construction purposes, some to create level 

areas for the future installation of ancillary facilities for the hydropower facility (e.g., powerhouse water 

and batching plants), and some for beneficial re-use opportunities identified in consultation with the 

local communities. The Road Contractor will dispose of the remaining spoils in the approved spoil 

disposal areas, identified in Section 3.3.1. For each spoil disposal area, the Road Engineer will develop 

a specific design plan for approval by UAHEL.  
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Soil bioengineering techniques are proposed to stabilize disturbed areas (KEC 2019). Soil 

bioengineering is an engineering approach that uses live and dead plant material as building material 

for erosion control and land rehabilitation. It focuses on minimizing damage to the environment and 

reducing future maintenance costs. Some of the bioengineering techniques proposed for the access 

road include: 

Â Brush layering ï where hardwood cuttings are laid nearly flat in a shallow trench across the slope 

and covered in soil 

Â Fascines ï where hardwood cuttings are laid in bundles along shallow trenches across the slope 

and buried, but slow runoff, catch debris, and reinforce the slope by establishing roots 

Â Live check dams ï where a series of large hardwood cuttings are set vertically on a line of holes 

across a gully; between them, long flexible hardwood cuttings are interwoven horizontally with their 

ends buried in short trenches cut into the gully sides 

Soil bioengineering is labor intensive and it is envisioned that the Road Contractor will hire local workers 

to implement these measures. 

See Section 3.4.5 for post-construction cleanup and restoration. 

3.4.3 Hydropower Facility Construction 

Construction of the UAHEP will be one of the largest civil works projects ever undertaken in Nepal, 

especially considering the amount of underground excavation required. Two key construction 

challenges relate to diverting the Arun River and construction of the various hydropower structures, 

which are described below. 

Arun River Diversion 

Management of the Arun River represents a key construction challenge for the Project. River diversion 

is proposed to occur in the following sequence: 

Â In November of Year 1, which is the onset of the dry season, construction of the diversion tunnel 

will start. The diversion tunneling and lining activities will be protected from flooding by the inlet and 

outlet cofferdams. The river will continue to flow along its natural course. 

Â In November of Year 2, the river will be diverted from its natural course into the diversion tunnel. 

Â At the end of April of Year 3, the cofferdam protection is scheduled to be complete. By this stage, 

the concrete of the dam will be completed up to elevation 1,557.5 m. During the flood season of 

Year 3, the dam foundation will be flooded, with the flood being discharged through the diversion 

tunnel and by overflowing of the cofferdams. 

Â In November of Year 3, after clearing of the dam surface, dam concreting is scheduled to resume. 

At the end of April of Year 4, the dam sections containing the LLOs are expected to reach elevation 

1,590 m, while the abutment sections reach elevation 1,600 m. During the flood season, the 

diversion tunnel and the surface of the dam at elevation 1,590 m will discharge the flows together, 

while the abutment sections continue to rise. 

Â In November of Year 4, after clearing of the dam surface, dam concreting is scheduled to resume. 

At the end of April of Year 5, the dam concrete will be up to elevation 1,620 m. During the flood 

season of Year 5, dam construction is scheduled to continue. At the end of October, the dam 

concrete is expected to be up to elevation 1,644 m, which is the dam crest. 

Â From November of Year 5 to February of Year 6, installation of the hydraulic steel structures in the 

LLOs will be carried out. At the end of February of Year 6, the gate at the diversion tunnel inlet will 

be lowered and reservoir impoundment will start. During the period of diversion tunnel plugging, 

the river will discharge through the ungated spillway. 
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Â After March of Year 6, the permanent water-releasing structure will discharge flows as designed. 

Hydropower Structure Construction 

The key construction activities at the different work fronts include the river diversion tunnel and 

cofferdam; SBT; dam and intake; low pressure headrace tunnel; surge tank; high pressure headrace 

tunnel; powerhouse cavern; tailrace tunnel; and switchyard.  

Diversion Tunnel and Coffer Dam 

At the headworks (dam site), construction will start with the diversion tunnel. Work sequence at the 

diversion tunnel is expected to take 18 months and is proposed to be executed as follows:  

Â Open excavation of the diversion tunnel inlet and outlet 

Â Excavation of the remainder of the diversion tunnel using the drill and blast method 

Â Concrete pouring at the diversion tunnel inlet and outlet 

Â Concrete lining of the diversion tunnel 

Â Installation of diversion tunnel gates and hoists  

Â Construction of the upper and lower cofferdams 

Sediment Bypass Tunnel 

The construction sequence of the SBT is expected to take 36 months and is proposed to be executed 

as follows:  

Â Open excavation of inlet and outlet 

Â Tunnel excavation 

Â Concrete pouring at the inlet and outlet 

Â Concrete linin 

Â Installation of gates and hoists 

Dam and Intake  

Once the river diversion is complete, dam construction work will commence. The proposed sequence 

of work is as follows and will take about 24 months to complete:  

Â Dam abutment excavation, which should occur before the closure of the Arun River 

Â Dam foundation excavation, which should occur after the cofferdam is completed 

Â Concrete pouring 

Â Installation of trash racks, gates, and gantry crane 

Low Pressure Headrace Tunnel (LPHT)  

The overall construction sequence of the low pressure headrace tunnel is expected to take 48 months 

and is proposed to be executed as follows:  

Â Three headrace adit tunnels construction 

Â Tunnel excavation using a combination of drill and blast and tunnel boring machine methods 

Â Concrete lining 

Â Adit plugging 
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Surge Tank 

The proposed construction sequence for the surge tank is expected to take 11 months and is proposed 

to be executed as follows:  

Â Top platform open excavation using the top down method 

Â Tunnel excavation using the drill and blast method 

Â Concrete lining from bottom to top using sliding formwork 

Pressure Drop Shaft 

The proposed construction sequence for the pressure drop shaft is expected to take 15 months and 

will be executed as follows:  

Â Tunnel excavation using the shaft boring method 

Â Concrete lining 

High Pressure Headrace Tunnel (HPHT) 

The proposed construction sequence for the HPHT is expected to take 13 months and is proposed as 

follows:  

Â Adit construction 

Â Tunnel excavation using drill and blast method 

Â Steel and concrete lining 

Â Adit plugging 

Powerhouse Cavern 

The main powerhouse cavern is proposed to be excavated and supported in seven layers from top to 

bottom using drill and blast methods and rubber tired equipment. Rock bolts and shotcrete will be 

applied immediately behind the excavated face to ensure stability. When the roof arch excavation and 

support of the first layer of the powerhouse cavern are completed, the main transformer cavern 

excavation will be started. The main transformer cavern is proposed to be excavated and supported in 

five layers from top to bottom.  

Turbine and generator components stored at Fabrication Shop #3 will be transported to the powerhouse 

for installation. Installation of turbine/generator units will be staggered, starting with Unit #1 and ending 

with Unit #6, with about a three-month lag from the start of one unit until the start of the succeeding unit. 

Installation of electrical control equipment will be delayed until the final year prior to operation to 

minimize contamination from dust. Installation of high voltage cables in the cable shaft will be preceded 

by erection of the steel access ladder and platforms which will then be used for installation of cable 

supports throughout the height of the shaft. 

Construction of the powerhouse cavern is a critical path schedule item for the Project and is expected 

to take 60 months. 

Tailrace Tunnel 

The tailrace tunnel is also proposed to be constructed in two stage intervals. The first stage will be the 

tailrace tunnel for units No.1, No.3 and No.5. The second stage will be for units No.2, No.4 and No.6. 

The safe distance, between each excavation face, is 50ï100 m. The tailrace tunnel is proposed to be 

used as construction access for layers A6 and A7 of the main powerhouse cavern and layer B5 of main 

transformer cavern. The tailrace tunnel is proposed to be constructed directly from the tailrace outlet. 
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Switchyard 

The main construction activity for switchyard will be open excavation carried out by the top-down 

sequence. The earth works will be carried out through excavators, and followed by drilling and blasting 

methods in the hard rock section. The switchyard is scheduled to be completed before the first unit is 

tested and commissioned, and the construction period thereof is scheduled to be 15 months 

3.4.4 Transmission Line Construction 

Construction of the transmission line will commence approximately one year before commissioning of 

the hydropower facility. Transmission line construction typically occurs in a series of steps, as described 

below. 

Initial Site Preparation 

Once the transmission tower sites have been acquired, and compensation paid for restrictions on land 

use within the RoW, the construction crews will do a check survey and stake the tower corners, based 

on the tower type, and clear the vegetation from a limited area. The tower work camps and storage 

areas will be identified and underbrush removed, but no clearing of trees will be allowed. 

As indicated above, no new access roads will be constructed. If vehicular access is not available to the 

tower site, then existing or new trails will be used/established to allow construction equipment and 

materials to be transported to the tower sites via porters, pack animals, ATVs, or, in some cases, 

helicopters. Access may require limited clearing of underbrush for construction of trails, but no trees will 

be cleared. The Transmission Line Contractor will execute temporary access agreements with any 

private property owners whose land is affected outside of the RoW. 

Tower Foundation Excavation and Installation  

Once the tower sites are surveyed and vegetation cleared, the tower foundation will be excavated. The 

Construction Contractor will be required to avoid or minimize tower foundation excavation during the 

monsoon season for environmental and health and safety reasons. 

The size of the excavated area depends on the type of soil, presence of bedrock, and the type of tower. 

Tower sites with extremely steep slopes may require ñbenchingò (significant excavation to level the pad 

site). The tower design allows for leg extensions between 1.5 to 12 meters to account for sloped terrain 

and to minimize benching. Topsoil will be salvaged and set aside for re-use in site restoration. In most 

cases, including all towers without vehicular access, the foundations will be excavated by hand. In areas 

with vehicular access, backhoes may be used. The excavated material will be stockpiled adjacent to 

the foundation area.  

In areas with shallow bedrock or large boulders, and especially where benching may be required, the 

Construction Contractor may create small holes in the rock by drilling or jack hammering methods or by 

installing special rock anchor or micro-pile type foundations. Controlled blasting with the use of 

explosives may be required in some cases, however, this activity, if needed, will be carried out in 

coordination with the Nepal Army. The Nepal Army will be responsible for security of any explosives. 

Concurrently with foundation excavation, foundation construction materials (i.e., aggregate, cement, 

rebar, and in some cases water) and equipment (e.g., portable generator, cement mixer) will be 

transported to the tower sites by porters, pack animals, ATVs, and, in a few cases, helicopters.  

The construction crew will use pumps, if necessary, to remove groundwater and dry the site. Once the 

foundation area is excavated and dry, reinforced-steel anchor rebar cages will be installed. These cages 

are designed to increase the structural integrity of the foundations. They can be assembled at each site 

location. The cement, aggregates, and water will be mixed on site to produce concrete, typically using 

a small portable concrete mixer unless vehicular access is available and then a larger cement mixer 

can be used. The concrete will be used to create the foundation over the rebar cage.  
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Self-supporting lattice tower foundations typically produce about 25 m3 of spoils per tower. About half 

of this material can be used to backfill around the tower foundation. The remaining spoils material will 

be spread, in consultation with the affected or adjoining property owners, in the general disturbance 

area to maintain grades and runoff and to facilitate restoration. No transport or disposal of spoil is 

planned beyond adjoining property owners. 

Tower Assembly and Erection 

Generally, the Construction Contractor will assemble the towers on site and construct them from the 

ground up. The selected towers will use pre-fabricated sections, which allow for simple transport and 

construction in remote locations. In some cases, semi-assembled tower structures may be fabricated 

at the tower laydown areas and transported to, and positioned on, the tower pad by helicopter. 

Once the foundation is cured (in about two to four weeks), the construction materials required for the 

tower will be brought to the tower site by porters, pack animals, ATVs, or in some cases helicopters. 

The tower steel bundles will be opened and laid out for assembly by sections and assembled into 

subsections of convenient size and weight. The assembled subsections will then be hoisted into place 

using a gin and fastened together to form a complete tower. The crew will then tighten all the bolts in 

the required joints. 

Prior to electrification, for safety purposes, the tower structures will be earthed. Depending on the soil 

resistance properties at the tower site, the tower will be earthed via a ground rod and/or counterpoise 

techniques.  

Stringing of Conductors, Shield Wires, and Fiber Optic Ground Wire 

Once the transmission towers are in place, construction crews will clear or trim vegetation, as previously 

marked by the Divisional Forest Office, to meet regulatory clearance requirements to ensure the reliable 

operation of the line. The type of clearing depends on the height of the trees, type of vegetation growing 

on the site, and presence of sensitive areas. Trees that could become tall enough to grow or fall into 

the transmission line must be removed or topped.  

With the towers in place and the necessary RoW clearing completed, the next step is to string the 

transmission line wire, shield wire, and fiber optic ground wire. As with the foundation and tower 

construction equipment and materials, the conductors, insulators, hardware, and stringing sheaves 

needed for stringing will be delivered as close to each tower site as possible by vehicle and then 

transported by porters, pack animals, ATVs or helicopters to the tower site. The towers will be rigged 

with insulator strings and stringing sheaves at each shield (ground) wire and conductor position. The 

wires will be unreeled and strung section by section from tower to tower. A cable drum with a reel and 

tensioner will be positioned at one end, and a puller and take-up reel at the other. In this step, workers 

will make sure that the tension levels in the wires are within acceptable limits and that there is adequate 

clearance between the ground and the cables. Practices are adapted to account for sensitive and 

special environments. 

Pilot lines can be pulled (strung) from tower to tower manually, by land-operated equipment (e.g., a 

winch, tensioner or puller machine), drones, or helicopter, and then threaded through the stringing 

sheaves at each tower. Following pilot lines, a stronger, larger-diameter line will be attached to 

conductors to pull them onto towers. This process will be repeated until the shield wire, fiber optic 

ground wire, and conductor are pulled through all sheaves. Once each type of wire has been pulled in, 

the tension and sag will be adjusted, stringing sheaves will be removed, and the conductors will be 

permanently attached to the insulators.  

At tangents, the conductors will be attached to the insulators using clamps while at the small and larger 

angle dead-end structures, the conductors will be cut and attached to the insulator assemblies by ñdead-

endingò the conductors. The conductors need to be attached to the insulators, which will be required on 
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all angle/tension and dead end tower types, and separate reels of conductors will need to be spliced 

together along the length of a span.  

Ground rods and counterpoise wires will be installed to ground each tower and protect the line from 

lightning. A counterpoise wire is a special conductor that ensures the electrical connection between 

some or all of the lineôs towers and the ground.  

3.4.5 Post-Construction Cleanup and Restoration 

After the completion of construction for each of the project components (i.e., access road, hydropower 

facility, and transmission line), each Construction Contractor will cleanup and restore their affected 

areas in accordance with the approved Project Commissioning and Construction Close-Out 

Management Plan (see Appendix C, ESMP), as follows: 

Â Dismantle and remove all remaining contractor equipment, surplus materials, rubbish, debris, 

waste, and all temporary facilities from the site for reuse, recycling, or disposal at a GoN approved 

disposal facility 

Â Repair any infrastructure damaged during the work (e.g., roads, fences)  

Â Complete all re-grading, slope stabilization, and revegetation of disturbed areas, including the spoil 

disposal area, workersô camps, and land within the transmission line RoW 

Â Restore all disturbed areas to their previous condition either for agricultural use or replanting forest 

using native species  

Â Contact property owners, repair any damage, and address any claims for settlement 

Â Return land used under temporary access agreements to its owner 

3.5 Construction Planning 

Construction planning includes determining project land, workforce, construction materials, and 

construction equipment and materials requirements, as well as the overall project implementation 

schedule.  

3.5.1 Project Land Requirements 

The UAHEP will require land for the access road, hydropower facility, and transmission line. Table 3.15 

details the project land requirements and distinguishes land requiring permanent acquisition (i.e., 

required for project operations), land subject to permanent land use restriction that will remain in current 

ownership (i.e., land within the transmission line RoW), and land subject to temporary land use 

restrictions that will be returned to the original property owner (i.e., required only for construction 

purposes) land requirements. Land required permanently will be acquired in accordance with the RAP, 

while land required temporarily will be secured in accordance with a temporary access agreement. 

For the access road, 57.2 ha of land will be acquired for the 30-m-wide RoW (not accounting for any 

RoW for the road tunnel) and Spoil Area #4; and 2.3 ha will be subject to temporary use (1.0 ha for the 

Namase crusher/batch plant and 1.3 ha for Camp #2), and no land will be subject to permanent land 

use restrictions. Other land needed for workersô camps or spoil disposal areas are co-located with 

hydropower facility facilities and are accounted for below. 

For the hydropower facility, 138.6 ha of land will be acquired and 73.5 ha of land will be subject to 

temporary use.  

For the transmission line, an area of 25 m x 25 m (625 m2/tower) will be acquired for each of the 18 

towers (terminal tower is within substation), for a total area of 11,250 m2 (about 1.1 ha). The area subject 

to land use restrictions will be about 25.5 ha for the 5.79 km long x 46 m wide transmission line, 

subtracting the area to be acquired for the towers. An additional 1.1 ha will be subject to temporary use 
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for workersô camps and access trails. The total length of the RoW may vary slightly depending on the 

final boundary of the proposed Arun Hub substation.  

A total of 196.9 ha of land will be acquired for the Project, of which, 119.5 ha is privately-owned, while 

76.3 ha is government land, and about 1.1 ha is currently unknown pending the final location of the 

transmission line towers. Of the approximately 299.3 ha of land required, including land acquisition, 

permanent land use restrictions, and temporary access agreements, 175.1 ha is currently 

forested/shrub and about 103.6 ha is in agricultural use, with the remaining land including water, 

rock/scree, and developed (e.g., paths, villages) land. Figure 3.22 and Figure 3.23 details the land 

area required for the different locations of the Project. 

Table 3.15: Land Requirements for the Project 

Particulars Private Land  Govt. Land Total Land  

(ha) 
Agriculture 

(ha) 

Forest 

(ha) 

Other 

(ha) 

Agriculture 

(ha) 

Forest 

(ha) 

Other 

(ha) 

Project Access Road 

Land acquisition 29.0 4.2 10.4 1.0 12.6 0 57.2 

Land restrictions 0 0 0 0 0 0 0 

Temporary access 0.6 1.7 0 0 0 0 2.3 

Subtotal 29.6 5.9 10.4 1.0 12.6 0 59.5 

Hydropower Facility 

Land acquisition 48.3 4.1 10.3 0 75.9 0.0 138.6 

Land restrictions 0 0 0 0 0 0 0 

Temporary access 16.2 31.5 0 0 25.8 0 73.5 

Subtotal 64.5 35.6 10.3 0 101.7 0 212.1 

Transmission Line (values estimated as final tower locations not yet finalized) 

Land acquisition 0.2 0.4 0 0 0.5 0 1.1 

Land restrictions  7.9 6.1 0 0 11.5 0 25.5 

Temporary access 0.4 0 0 0 0.7 0 1.1 

Subtotal 8.5 6.5 0.0 0 12.7 0 27.7 

Total 

Land acquisition 77.5 8.7 20.7 1.0 89.0 0 196.9 

Land restrictions 7.9  6.1 0 0 11.5 0 25.5 

Temporary access 17.2 33.2 0 0 26.5 0 76.9 

Grand total 102.6 48.0 20.7 1.0 127.0 0 299.3 
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Figure 3.22: Headworks Area Land Requirement 
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Figure 3.23: Namase/Hema Area Land Requirement  
 

 



 PROJECT DESCRIPTION AND DESIGN 

 

 

 

  26 January 2024          Page 3-60 

UAHEP ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 

Figure 3.24: Powerhouse Area Land Requirement 
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3.5.2 Project Workforce 

Each component of the overall Project will likely have a separate workforce because of differences in 

timing and skill requirements. Table 3.16 provides a breakdown of workforce by component by 

construction year, with a peak of approximately 4,450 workers during Construction Year 5. The number 

of workers will also vary seasonally, with the peak workforce occurring during the dry season (October 

to May) and fewer workers during the monsoon season (June to September). 

Table 3.16: Construction Workforce Estimate 

Construction Year Access Road Hydropower  

Facility 

Transmission Line Total 

Workforce 

Year 1 230 0 0 230 

Year 2 230 1,600 0 1,830 

Year 3 0 3,000 0 3,000 

Year 4 0 4,300 0 4,300 

Year 5 0 4,500 0 4,500 

Year 6 0 3,700 0 3,700 

Year 7 0 2,300 100 2,400 

Table 3.17 provides an estimate of the number of workers by skill level based on information provided 

by the Project Engineers. It is estimated that Nepali workers could fill about 40% of these construction 

jobs, with many of the unskilled positions likely being filled by workers from Nepal. The Construction 

Contractors will be encouraged (see Section 7.3.14) to give preference to qualified persons from the 

local area (i.e., Sankhuwasabha District). Although construction work tends to be male dominated, 

Construction Contractors will be encouraged to hire women and other marginalized/traditionally 

excluded groups (see Section 7.3.14). 

Table 3.17: Construction Workforce by Skill Level 

Construction Year Skilled Workers Semi-skilled 

Workers 

Unskilled  

Workers 

Total 

Workforce 

Year 1 90 30 110 230 

Year 2 410 830 590 1,830 

Year 3 600 1,500 900 3,000 

Year 4 860 2,150 1,290 4,300 

Year 5 900 2,200 1,350 4,450 

Year 6 740 1,850 1,110 3,700 

Year 7 480 1,200 720 2,400 

3.5.3 Construction Materials 

A range of construction materials will be required for the Project, which vary by project component. 

Table 3.18 presents the construction material required and likely supply source for these materials per 

component. Much of the construction materials required for the access road construction will be sourced 

within the project area (e.g., aggregate). It is envisaged that much of the remaining construction 

materials required for the Project can be sourced from within Nepal, unless sufficient materials are not 

available in the required time to meet the construction schedule. Specialized equipment (e.g., electro-

mechanical equipment) and pre-fabricated steel will need to be imported. UAHEL and the Construction 
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Contractor will be responsible for ensuring that the Projectôs primary suppliers (i.e., those who, on an 

ongoing basis, provide directly to the project goods or materials essential for the core functions of the 

Project) comply with the applicable requirements of the WBôs ESS 2 (Labor and Working Conditions) 

and ESS 6 (Biodiversity Conservation and Sustainable Management of Living Natural Resources). 

Table 3.18: Key Construction Materials Required for the Project 

Construction Material Quantity Sourcing 

Project Access Road  

Subbase course material 46,100 m3 Locally sourced (Leksuwa Khola)  

Base course material 25,000 m3 Locally sourced (Sabha Khola) 

Chipping aggregate 5,800 m3 Locally sourced (Sabha Khola) 

Aggregate for concrete 21,800 m3 Locally sourced (Arun River) 

Sand for concrete 23,100 m3 Locally sourced (Arun River) 

Cement 540 metric tonnes Nepal 

Steel (bars and plates) 805 metric tonnes Nepal (e.g., Biratnagar) 

Bitumen 460,500 liters Nepal 

Explosives 105 metric tones Nepal 

Hydropower Facility 

Coarse aggregate  1,969,500 tonnes  Chepuwa Quarry/reuse project spoils 

Fine aggregates  844,100 tonnes Chepuwa Quarry/reuse project spoils 

Cement and admixture 341,000 tonnes Nepal  

Rebar 49,877 tonnes Nepal and/or foreign import 

Steel mesh reinforcement 1,743 tonnes Nepal and/or foreign import 

Steel 2,080 tonnes Nepal and/or foreign import 

Steel bolts 1,255,537 m Nepal and/or foreign import 

Anchor cable 103,987 m Foreign import 

Penstock 3,187 tonnes Nepal and/or foreign import 

Explosives  2,558 tonnes Nepal  

Diesel 59,766 tonnes Nepal 

Transmission Line 

Coarse aggregate (60 m3/tower) 1,140 m3 Locally sourced 

Fine aggregate (20 m3/tower)  380 m3 Locally sourced 

Water (15 m3/tower) 285 m3 Locally sourced 

Cement (1,500 bags/tower) 28,500 bags Nepal 

Rebar (9 tonnes/tower) 170 tonnes Nepal 

Steel (25,000 kg/tower) 475,000 kg Foreign import 

Transmission wire 150 km Foreign import 

Optical ground wire 6 km Foreign import 

Overhead ground wire 6 km Foreign import 

Source: KEC 2019; CSPDR 2020 
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3.5.4 Construction Equipment and Machinery 

As with the Construction Materials (Section 3.5.3), the construction equipment required will vary by 

project component (broken down by component in Table 3.19). The transmission line will be in a remote 

area with limited road access, so most tower construction and conductor stringing will be done by hand. 

Therefore, little construction equipment or machinery will be required except for the first and last three 

towers that can be accessed from the UAHEP switchyard and the Arun Hub substation, respectively. 

Table 3.19: UAHEP Construction Equipment and Machinery 

Construction Equipment Quantity Capacity/Comments 

Project Access Road 

Excavator 6 111 to 150 horsepower (HP) 

Truck tipper 6 Up to 150 HP 

Loader 2 ~2.2 to 2.5 m3 

Jumbo driller 2  

Generator 6  500 kW 

Air compressor 2 150 to 275 cfm 

Backhoe loader 2  

Shotcrete machine 2  

Concrete mixer 2  

Grouting machine 2  

Roller 1  

Grader 1  

Hydropower Facility 

Down-the-hole drill 10 100 type 

Raise boring machine 2   

Multi-arm drilling platform 6   

Excavator 11 1͘3 m3 

Bulldozer 10   

Loader 13   

Dump truck 82 15͘20 t 

Vibrating roller 2   

Anchor hole drill 6   

Concrete sprayer 20   

Impact reverse circulation drill 10   

Hydraulic casing extractor 2   

Geological drilling rig 4   

Grout pump 4   

Axial flow fan 13   

Belt crane 1 Concrete spreading radius >30 m 

High speed belt conveyor 1 B=760 mm 

Cable crane 1 Span 355 m, lifting capacity 20 t 

Temporary bridge crane 1 Lifting capacity 10 t 

Vacuum chute 1   

Concrete pump 10 Production rate 60 m3/h 

Crawler crane 2 Lifting capacity 10 t 

Crawler crane 1 Lifting capacity 40 t 
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Construction Equipment Quantity Capacity/Comments 

Vibrating roller joint cutter 9 BW202AD or DA-50 

Concrete mixer truck 32 6 m3 

Crane on placement surface 2 Lifting capacity 16 20 t 

Telescoping steel form 6 8 to 12 m long 

Flat truck 2 Load capacity 40 t and 80 t 

Truck crane 3 50 t (2) and 100 t (1) 

Penstock transport truck 2 40 t 

Transmission Line 

Backhoe 1  

Crane 1  

Portable cement mixers 2  

Winches 2  

Source: KEC 2019; CSPDR 2020 

3.5.5 Construction Traffic 

Depending on the sourcing of various construction materials and equipment, project-related 

construction traffic may be originating from various locations in India, Nepal, and possibly China. This 

volume of traffic will be low and dispersed, but will be concentrated on a single road, the Koshi Highway, 

from Khandbari to the project site. Construction truck traffic from Khandbari to the project site will 

average about 23 trucks and 5 buses each way per day during construction. Heavy trucks traffic will 

adhere to the following requirements: 

Â A pilot/escort vehicle with flashing lights, siren, and megaphone will lead the truck to warn traffic, 

especially at bridges, and be staffed with an Engineer, overseer, and surveyor. 

Â Approach and cross all bridges at a maximum speed of 5 km/hour 

Â Traverse bridges through mid-width (center) 

Â Stop other traffic approaching the bridge in both directions 

Â Clear the bridge of all pedestrians, cyclists, and animals 

Â Avoid travel during the monsoon season to the extent possible 

Average daily construction traffic along the project access road (within the project footprint) is estimated 

at 102 vehicles per day (72 trucks; 30 buses), which are proposed to transporting workers from workersô 

camps to the construction work areas (KEC 2019, updated to reflect expanded project capacity). This 

does not include additional traffic associated with project-related influx.  

3.5.6 Implementation Schedule 

Overall project construction, including the access road, hydropower facility, and the transmission line, 

is estimated to take approximately 84 months to implement. The project access road needs to be 

completed first to allow construction access for most of the hydropower facility. The access road is 

expected to take about 24 months to complete, although some initial hydropower facility construction 

activities could start before the road is completed, possibly using helicopters to transport equipment 

and materials and then at least being able to access the powerhouse site upon completion of the Arun 

River Bridge. The hydropower facility is expected to take about 60 months to complete. The master 

schedule allows for 24 months to construct the transmission line, although it is expected this work could 

be completed in less than 12 months and can be scheduled to generally coincide with the completion 

of the hydropower facility. Figure 3.25 shows the key implementation milestones for the overall 

completion of the Project, including each of the three components. 
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Figure 3.25: Project Construction Schedule  
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3.6 Project Commissioning, Operation, and Maintenance Activities 

This section describes work activities associated with project commissioning and operation and 

maintenance (O&M). 

3.6.1 Project Commissioning 

Construction of the project access road will require pavement testing and inspection of slope 

stabilization and storm drainage facilities prior to issuance of a construction completion certificate.  

Â Hydropower facility and transmission line commissioning entails several activities over 

approximately the last 12 months of the project construction period. These activities include: 

Â Initiate operation phase, monitoring requirements during this phase to ensure a robust baseline 

against which to compare project operational performance 

Â Complete the Projectôs operation phase Emergency Preparedness and Response Plan 

Â Notify residents that the Project is entering the commissioning stage and provide appropriate safety 

briefings 

Â Ensure all project safety signage is in place 

Â Clear and remove forest within the reservoirôs FSL ï this forest should not be cleared until the 

reservoir is ready to be filled to minimize erosion and slope stability hazards 

Â Plug the diversion tunnel and incrementally fill the reservoir to the FSL (ideally this should occur 

during the dry season), including: 

- Conduct wildlife survey and relocate any less mobile wildlife that could be caught in the rising 

reservoir water level 

- Ensure the required environmental flow is released continuously during reservoir filling 

Â Install, test, and commission turbine unit No. 1  

Â Install, test, and commission turbine units No. 2ï6  

Â Monitor all tunnels, penstock, and hydraulic systems  

Â Test and commission the switchyard and transmission line 

Â Conduct final audit, after which the Construction Completion Certificate is issued by the Project 

Engineer 

3.6.2 Project Operations 

Once project construction, testing, and commissioning is completed, the Construction Contractor will 

turn the Project over to UAHEL for operation and maintenance. 

It is estimated that the UAHEP will produce 4,513 GWh on an average annual basis. As discussed in 

Section 1.2, the UAHEP is intended to not only help meet Nepalôs overall energy needs, but to produce 

energy during the dry season, and especially during the peak demand period, which is the six hours 

from 18:00 to 24:00 hours. The Project is predicted to have a dry season energy ratio of nearly 28% 

(i.e., 28% of total energy generation will occur during the dry season, see Table 3.20).  
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Table 3.20: UAHEP Power Generation Output  

Item Value 

Installed capacity/firm capacity 1,040 MW / 697 MW 

Average annual energy 4,513 GWh 

Dry season energy 
- Peak  

- Off-peak 

- Dry season energy ratio 

 

834 GWh 

416 GWh 

27.7% 

Wet season energy 
- Peak 

- Off-peak 

 

956 GWh 

2,306 GWh 

Typical Project Operations 

To meet the energy generation demands, the UAHEP will need to operate in a peaking run-of-river 

(PRoR) mode, as described below: 

Â Run-of-River Operation Mode ï The Project will generally operate in a RoR mode when river flow 

exceeds the Projectôs rated discharge capacity of 235.44 m3/s, which typically occurs from June to 

October (i.e., monsoon season). Under RoR operations, the project reservoir elevation will remain 

relatively constant at its FSL of 1,640 m. When river inflow is larger than the full discharge of the 

available units, excess water will be routed around the dam via the SBT weir. When river inflow is 

above 575 m3/s, then RoR operation will be modified in accordance with the Projectôs sediment 

management strategy (which is described in the next sub-section). 

Â Peaking Operation ï The Project will generally operate in a daily peaking mode when river inflow 

is less than the full discharge of the available turbine units plus the required ecological flow, which 

typically occurs from November to May (i.e., the dry or lean season). During this period, the 

Operators will ensure the Project is at FSL at the beginning of the peak period (18:00 hour) and 

will maximize power generation during this 6-hour peak demand period, while limiting the rate of 

reservoir drawdown to 2.5 m/h for slope stability reasons and maintaining the minimum operating 

level (MOL) of 1,625 m. The project reservoir will be drawdown below the FSL to meet this peak 

demand. Once the peak demand period is over (24:00 hour), the Project Operators will refill the 

reservoir at the rate of no more than 2.5 m/h until the reservoir water level reaches FSL. Once at 

FSL, the Project Operators will match power generation discharge with river inflow, essentially 

operating in a RoR mode until 18:00 hour, when the peaking operation will begin and the process 

repeats itself. Figure 3.25 presents hourly reservoir levels for a typical day of peaking operations. 
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Figure 3.26: Hourly UAHEP Reservoir Simulation on a Typical Day 

 

Source: CSPDR 2020 

Sediment Management 

The Arun River is glacial fed with a high sediment load, so proper management of sediment is critical 

to ensure a sustainable operation. The NEA, CSPDR, and the Projectôs Panel of Experts have devised 

the following sediment management strategy. The vast majority of the riverôs sediment load movement 

occurs during the monsoon season, and given the Projectôs primary purpose of meeting dry season 

peak energy demand, the relative value of river flow during the dry season is quite high, so the sediment 

management strategy primarily focuses on the monsoon season (June to October) when both flow and 

sediment loads are high. The sediment management strategy is as follows: 

Â Dry Season (NovemberïMay) ï The Arun River carries very little sediment during this period so 

the Project will be operated without any specific measures for sediment management. The SBT 

inlet will be closed. 

Â Monsoon Season (JuneïOctober) ï During the monsoon season, the Arun River carries a high 

sediment load and the Project will be operated in accordance with the following sediment 

management strategy: 

- When river inflow is larger than 240.5 m3/s, but less than 575 m3/s, the available turbine units 

(235.44 m3/s) and the required environmental flow (EFlow) (5.41 m3/s) will run at full discharge 

and excess water will be discharged via the SBT, which has a capacity of 815 m3/s. 

- When the river inflow is larger than or equal to 575 m3/s, but less than 1,050 m3/s, the Project 

shut down the turbines in an enforced outage, lower the reservoir level using the mid-level 

outlet (MLO) gates, with a sill elevation of 1596 m, and then the LLO gates, with a sill elevation 

of 1590 m, will be opened to allow a free-flow flushing (i.e., reservoir empty) for a duration of 

24 hours. The gates will then be closed and the reservoir allowed to refill at a controlled rate of 

no more than 2.5 m/h. The entire flushing procedure is expected to require about two days. 

This will occur whenever flows are above 575 m3/s, but below 1,050 m3/s, and it has been more 

than seven days since the last flush event (calculated from the end of the prior event).  

- When the river inflow is greater than 1,050 m3/s, the Project will follow the same sediment 

flushing sequence described above, except the flushing will continue for as long as river inflow 

remains above 1,050 m3/s. Once flow drops below 1,050 m3/s, the LLO and MLO gates will 

gradually close and water levels in the reservoir will rise at a controlled rate of no more than 

2.5 m/h. 
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The flushing frequency will vary depending on the characteristics of the monsoon rains, but on average 

will result in five flushing events per year. Figure 3.27 shows an example sequence of different 

operating modes, including sediment flushing, over the course of a year. Figure 3.28 presents a 

simulation of reservoir sediment flushing operations for a representative year (1985). 

Figure 3.27: Representative Project Operations 

 

Source: CSPDR 2020, p. 170 

Figure 3.28: Simulation of Reservoir Sediment Flushing Operations 

 
Source: CSPDR 2020, p. 171 
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Environmental Flow Releases 

The Project will release a continuous minimum EFlow of 5.41 m3/s. The release of this environmental 

flow takes precedence over all other flow requirements or needs (e.g., even under extreme droughts, 

EFlow takes precedence over flow for power generation). The Project will ensure that the EFlow can 

be released across the full range of reservoir operating levels.  

UAHEL proposes an eco-flow power station so as to generate some additional power from the 5.41 

m3/s EFlow release. The powerhouse will be located on the left bank of the Arun River immediately 

downstream from the dam and will discharge the EFlow at the toe of the dam. The power station will 

have a bypass valve to release the EFlow even when the power station is shut down. The EFlow intake 

will be located on Section No. 3 of the dam with a sill elevation of 1,615.6 m, which is below the 

reservoirôs MOL of 1,625.0. The only time the reservoir will be below the MOL is when the Project has 

opened its gates to flush sediment, in which case far more water is being released than the EFlow 

requirement.  

Operation Phase Workforce 

It is estimated that the Project will employ about 130 workers during the operation phase. These workers 

will be primarily operating and maintaining the hydropower facility, with only a few workers required to 

for periodic maintenance on the access road and transmission line. It is estimated that the operations 

workforce will be about 50% skilled (e.g., Project Operators and management), 25% semi-skilled (e.g., 

facility maintenance staff), and 25% unskilled (e.g., primarily housekeeping and general maintenance). 

It is anticipated that initially 75% of the workers could be from Nepal, with this percentage increasing 

over time as Nepali staff gain more operational experience and can assume more responsibility. Again, 

the hiring of women and other marginalized/traditionally excluded groups will be encouraged. 

3.6.3 Project Maintenance 

UAHEL will adopt industry good practice regarding the operation and maintenance of the UAHEP, such 

that the downtime of individual generating units and plant will be minimized and the operational reliability 

will be maximized.  

CSPDR recommends that turbine maintenance occur at the end of the wet season. This timing reflects 

the large cumulative effect of sediment abrasion on the units during the wet season and will ensure that 

the turbines are in good operating condition before peaking operations begin in the dry season. It is 

proposed that maintenance is conducted on two turbines per month (on average) at the end of the wet 

season. This will help ensure the efficient and stable operation of all units during the peaking period in 

the dry season. 

The access road and transmission line require routine inspection, especially after the monsoon season, 

to identify needed repairs.
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4. PROJECT ALTERNATIVES AND ENVIRONMENTAL AND SOCIAL 
CONSIDERATIONS  

4.1 Introduction 

An alternatives analysis is a fundamental component of the mitigation hierarchy and its objective of 

avoiding and minimizing environmental and social impacts. The consideration of alternatives is also a 

key component of documenting that the proposed design is the preferred option for achieving the project 

purpose, taking into consideration and balancing environmental, social, engineering, and cost 

considerations. Alternatives analysis is also an essential component of the ESIA that takes into 

consideration the valid concerns of project-affected people and adjusts the project design accordingly. 

The World Bank ESS 1 requires a systematic comparison of feasible alternatives to the proposed 

site/location, design/technology, and operation, as well as consideration of the ñwithout projectò situation 

(World Bank 2017), and is a critical ESIA component, especially for projects deemed by the WB to be 

of substantial or high risk.  

The Importance of alternatives is also reflected in the Nepal EIA regulations, which require the 

consideration of alternatives. The Hydropower Environmental Impact Assessment Manual (MoFE 2018) 

recommends considering alternative locations, technologies, modes of operation, ancillary and 

associated facilities, and project phasing.  

Based on the World Bank and MoFE guidance, the following alternatives were considered in finalizing 

the project design, construction methods, and operational modalities: 

Â Without project alternative (Section 4.2) 

Â System alternatives (Section 4.3) 

Â Location alternatives, including ancillary facilities (Section 4.4) 

Â Design/technology alternatives (Section 4.5) 

Â Construction alternatives (Section 4.6) 

Â Operational alternatives (Section 4.7) 

Â Decommissioning alternatives (Section 4.8) 

These various alternatives to the proposed project configuration are described in the follow sections. 

Each alternatives was systematically evaluated using the following criteria: 

Â Technical/engineering criteria 

Â Economic/financial criteria 

Â Environmental and social/cultural criteria 

For each criterion we indicate whether the alternative is preferred, acceptable, or unacceptable, and 

which alternative has been adopted as part of the proposed project. 

4.2 Without Project Alternative 

Under the Without Project Alternative, the UAHEP would not be constructed. This would avoid all of the 

environmental and social/cultural impacts associated with construction and operation of the Project, as 

described in Chapter 7 (Environmental and Social Risks, Impacts, and Mitigation). Not constructing the 

Project, however, would not address the anticipated shortages in meeting Nepalôs projected power 

demand, especially peak demand during the dry season, in the foreseeable future, as described in 

Section 1.2 (Project Purpose and Need).  

Other sources of annual energy that would be required to replace the energy production from the 

UAHEP would equate to 2,254 tonnes of coal (at 1,100 pounds of coal per MWh) or 5 million barrels of 

oil (at 1.6 barrels per MWh, both of which would need to be imported from India. 
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The other way of examining the Without Project Alternative is to consider the likely impacts associated 

with other ñreplacementò hydropower projects that would be needed to provide the equivalent annual 

average energy and dry season peak demand energy that will be provided by the UAHEP. The UAHEP 

takes advantage of a unique and highly valuable water resource in the Upper Arun River. The Arun 

River has been recognized since at least the 1980s (see Section 1.1 ï Project Background) for its 

hydropower potential, especially considering its relatively high dry season flow. In fact, the dry season 

flow in the Arun River is greater in absolute terms than any other river in eastern Nepal with comparable 

elevation (Kattelmann 1990). The ratio of dry season to wet season flow in the Arun River (0.23) is 

much higher than other tributaries of the Sapta Koshi (average of about 0.15), which is attributable to 

flow contributions from snow and glacier melt. Further, the Arun Riverôs low season discharge also 

tends to be relatively consistent between years, which further increases its value for hydropower 

generation in a country subject to extreme dry and wet seasons where flows in most rivers are extremely 

attenuated during the dry season.  

While not without its own risks and impacts, the UAHEP would be considered a high quality project by 

several key hydropower environmental and social metrics. The World Bankôs Good Dams and Bad 

Dams: Environmental Criteria for Site Selection of Hydroelectric Projects (World Bank 2003) identifies 

several key indicators of likely environmental and social impacts. Two of the key indicators for which 

there are comparable metrics provided in the paper are:  

Â Reservoir Surface Area ï This is considered a strong proxy for many environmental and social 

impacts (Goodland 1997). It is measured as a ratio of surface area flooded per megawatt of 

capacity (ha/MW), with 60 ha/MW estimated at that time as the global average for large 

hydroelectric projects. The lower the value the better. The value for UAHEP is 0.2 ha/MW (20.1 ha 

reservoir surface area/1,040 MW of installed capacity), which would be the best value when 

compared to the 50 projects for which data are provided in the report (listed projects ranged from 

<1 to 5,333 ha/MW), and among the best in the world. 

Â Persons Requiring Physical Resettlement ï This is a critical social indicator and is measured as a 

ratio of the number of people physically displaced per megawatt. The lower the value the better. 

The value for UAHEP is 0.14 people/MW (152 people physically displaced/1,040 MW of installed 

capacity), which would be the fifth best value among the 50 projects for which data are provided in 

the report (listed projects range from 0 to 1,000 persons/MW), and a very low number by 

international standards for a project of this magnitude. It should be recognized that the physically 

displaced people from the UAHEP are from especially vulnerable indigenous peoples communities, 

the impact of which can get lost when just looking at the numbers. 

Using these two fundamental environmental and social indicators, combined with the Arun Riverôs 

naturally high dry season base flow and available net head, makes the Arun Riverôs hydrology a highly 

valued resource. As a result, there are quite likely no other hydropower projects in Nepal that could 

provide the UAHEPôs average annual energy and dry season energy with similarly low environmental 

and social impacts, based on these metrics (Table 4.1). Since there are relatively few sites available 

that can support an over 1,000 MW capacity project (e.g., only two have been proposed to date ï the 

1,902 MW Mugu Karnali HEP in northwest Nepal and the 1,200 MW Budhi Gandaki HEP in central 

Nepal), it is reasonable to assume that multiple smaller projects would be needed to provide energy 

equivalent to what will be provided by the UAHEP. Multiple smaller projects would mean additional 

dams, access roads, and transmission lines, all of which are likely to have worse indicator values than 

the UAHEP, collectively resulting in significantly more environmental and social impacts.  
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Table 4.1: Comparison of UAHEP to Other HEPs in Nepal 

Hydroelectric Project  Reservoir Surface 

Area/MW  

Physically Displaced 

Persons/MW  

Physically & 

Economically 

Displaced Persons/MW  

UAHEP* 0.02 (20.1 ha/1,040 MW)  109/1,040 MW= 0.10 1,723/1,040 MW= 1.66 

Upper Tama Koshi** 0.05 (21.3 ha/456 MW)  14 HH@4.8  

(= 67persons)/ 

456 MW) = 0.15 

276 HH@4.8  

(=1,327 persons)/ 

456MW= 2.9 

Arun-3 HEP*** 0.07 (66.3 ha/900 MW)  24 HH/139 persons#/900 

MW= 0.15 

1,246/900 MW= 1.38 

Budhi Gandaki**** 5.25 (6,300 ha/1,200 

MW)  

20,260 persons/ 

1,200 MW: 16.88 

  

45,611 persons/ 

1,200 MW): 38.01 

* UAHEP-RAP-Final _PA REV final 25 Feb (https://www.nea.org.np/publications?page=4) 

** Subash Ghimire: Assessing the Role of Land Tenure in Hydropower Development for Social And Environmental Effects, Feb. 

2011 (http://essay.utwente.nl/93177/1/Subash%20-Ghimire-23527.pdf). Figures based on Feasibility study & EIA Report, 2005 

*** RAP of Arun-3 HEP, Feb. 2017, https://sapdc.com.np/uploads/doc/RAP-Arun3-HEP.pdf 

# Calculated as 24 HH @ 5.8 persons on average (according to RAP) 

**** Sushil Kumar Gyawali: Socio-Economic Impacts of Hydropower Development: A Case Study of Budhigandaki Hydropower 

Affected Darbungphaat and Majhitaar Villages of Gorkha and Dhading Districts, 2019 

(http://conference.ioe.edu.np/publications/ioegc2019-winter/IOEGC-2019-Winter-10.pdf) 

In summary, the Without Project Alternative would not take advantage of a unique and high value water 

resource (i.e., Arun River), would not meet Nepalôs energy needs, and the construction of alternative 

projects to provide the needed energy would likely have significantly more environmental and 

social/cultural impacts. For these reasons, the Without Project Alternative is not preferred. 

4.3 System Alternatives 

Section 1.2 documents the UAHEPôs purpose and Nepalôs need for power. This section evaluates 

alternative energy sources available to meet Nepalôs power needs.  

Nepal does not have its own reserves of gas, coal, or oil, plus the World Bank states that the projects 

it finances should reduce their impact on climate by choosing alternatives with lower carbon emissions 

anyway (World Bank 2023, p. 1). So these options can be are eliminated. Many households in Nepal 

currently rely on biofuels (e.g., firewood, dung) for cooking and heat, but increasing the use of biofuels 

to meet Nepalôs power needs would threaten the countryôs valuable forests and biodiversity and raise 

health concerns due to indoor air pollution, so biofuels are not considered a viable energy source on a 

national basis.  

This leaves the renewable energy sources of hydropower, wind and solar as the most viable for Nepal. 

Thus far, relatively little wind or solar power generation has been developed in Nepal. Both wind and 

solar power can contribute to meeting Nepalôs power demands, but would struggle to provide the overall 

average annual energy or meet the peak dry season power demands that the UAHEP is intended to 

generate. Although Nepal has relatively good wind power potential, including estimates of as much as 

3,000 MW of capacity (Alternative Energy Promotion Center 2008), other studies (Upreti and Shakya 

2010) estimate the commercially viable wind potential of Nepal at only about 448 MW, or less than half 

of the UAHEP capacity. Solar would definitely not be able to meet the peak period demand that the 

UAHEP is targeting, which is primarily night-time hours (i.e., 18:00ï24:00 hours). 

Nepal has tremendous hydropower potential, estimated at over 83,000 MW, with about 42,000 MW of 

this considered technically and economically feasible. The Arun River is an especially valuable 

hydropower water resources, as discussed in Section 4.2. Hydropower is a clean, renewable energy 

https://www.nea.org.np/publications?page=4
http://essay.utwente.nl/93177/1/Subash%20-Ghimire-23527.pdf
https://sapdc.com.np/uploads/doc/RAP-Arun3-HEP.pdf
http://conference.ioe.edu.np/publications/ioegc2019-winter/IOEGC-2019-Winter-10.pdf
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source with extensive application and proven technology in Nepal. Further, the Government of Nepal is 

committed to reaching 5,000 MW of total hydropower capacity in Nepal within five-year (MoEWRI 2018), 

and the UAHEP is a key project for achieving this goal. Therefore, for these reasons, hydropower is 

considered the preferred energy source for meeting the purpose and need of the UAHEP. 

4.4 Location Alternatives 

4.4.1 Project Development Alternatives 

Two principal alternatives were considered for the UAHEP: 

Â Cascade development ï which would involve a single headworks, but two powerhouses (Figure 

4.1 ï Schemes A and B)  

Â Integrated development ï which would involve a single headworks and a single powerhouse 

(Figure 4.1 ï Schemes C1 and C2) 

The original 1987 concept contemplated development of the total power potential by two power plants 

arranged in cascade with the water discharging from the first power plant being captured and piped to 

the second power plant. Subsequent reviews suggested some modifications of the original plan, in 

particular, consideration of the integrated development of the total head by a single power plant, as a 

promising alternative to the original concept. The two alternatives, cascade development and integrated 

development, are practically identical with respect to installed capacity, energy output, plant operation, 

and utilization of the power and energy.  

Figure 4.1: Project Development Alternatives 
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Source: CSPDR 2020 

Technical/Engineering Considerations 

The cascade development alternative would have a relatively complicated operation mode, given that 

both powerhouses would have PRoR operations.  

Financial/Economic Considerations 

The construction cost for two powerhouses for the cascade development alternative is higher than for 

the integrated development alternative 

Environmental and Social/Cultural Considerations 

The cascade development alternative would have an approximately 8% longer headrace tunnel and 

two powerhouses, which would generate more spoil, require more land acquisition, disturb more land, 

and require the clearing of more vegetation.  

Summary 

The integrated development alternative is preferred based on technical, economic, environmental and 

social/cultural criteria and was adopted for the project design. 

4.4.2 Headworks Location Alternatives 

The headworks is composed of the dam, the flood discharge and sediment flushing facilities, the power 

intake, and the diversion structures required during construction.  

Three basic alternatives were considered for the headworks location:  

Â Upstream alternatives ï Upstream options are limited by the proposed Kimathanka hydropower 

project tailrace, which is proposed less than 1 km upstream from the UAHEP headwaters.  

Â Chepuwa alternative ï The proposed location is located upstream from Chepuwa Khola. 

Â Downstream alternatives ï CSPDR evaluated a site about 1.7 km farther downstream from the 

Chepuwa alternative. Alternatives farther downstream were not considered viable because the very 

steep gorge topography would not allow sufficient suitable area for construction activities and it 

would lower the available head, thereby reducing power generation. 

Technical/Engineering Considerations 

The proposed Kimathanka HEP tailrace would be located less than 1 km upstream from the UAHEP 

headwaters, which limits the extent that the UAHEP dam could be shifted upstream without affecting 

the Kimathanka operations. The downstream alternative site is wider with large deposits of colluvium 

and slope wash where the left dam abutment would be located, which would increase dam stability and 

safety risks. 

Financial/Economic Considerations 

The upstream alternative site would be more difficult to access as it would be located in more of a steep 

gorge setting, which would increase construction challenges and costs. 

The downstream alternative site is wider and would require a larger dam and geotechnical measures 

to address the colluvium stability risks identified above, both of which would increase the cost of the 

dam relative to the Chepuwa site. The downstream alternative would also generate less power because 

of the reduced head.  
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Environmental and Social/Cultural Considerations 

Headworks location alternatives farther upstream or downstream offer no meaningful benefits and 

several potential disadvantages relative to the Chepuwa alternative. Upstream alternatives would 

require a longer access road, longer headrace tunnel and more associated spoil, more forest clearing, 

and a longer diversion reach, relative to the Chepuwa alternative. For these reasons, the Chepuwa 

alternative is the environmentally and socially preferred site. 

Summary 

Upstream alternatives are limited by the proposed Kimathanka HEP and would have greater 

environmental impacts. Downstream headworks alternatives would have a greater impact on Rukma 

and would generate less power with similar environmental impacts. Therefore, the Chepuwa alternative 

was adopted for the project design. 

4.4.3 Project Waterway Route Alternatives 

Two basic alternatives were considered for the headrace tunnel (Figure 4.2): 

Â Straight route alternative 

Â Curved route alternative 

Technical/Engineering Considerations 

The lithology and geologic structure along the two routes would be basically the same, but the routes 

would differ in terms of overlying rock mass. Tunnels with rock depths of greater than 600 m would have 

high in-situ stresses, which increase the risk of a rock burst. The curved route would have less overlying 

rock mass (i.e., maximum overlying rock depth of 1,135 m with 2,000 m of tunnel buried at a depth 

greater than 600 m). The straight route would have more overlying rock (i.e., maximum overlying rock 

depth of 1,440 m with 4,300 m of tunnel buried at a depth greater than 600 m).  

Each of the tunnel alternatives would have three construction adits. The total length of the adits for the 

curved route would be 460 m, while the total length for the straight route would be 1,395 m.  

Financial/Economic Considerations 

The curved route would require less total tunnel excavation (tunnel + adits) and would be completed in 

54 months, versus 57 months for the straight route, which would result in a US$4.1 million cost savings 

(US$89.2 million versus US$93.3 million). 

Environmental and Social/Cultural Considerations 

Both tunnels would be completely underground, so would have no surface impacts on biodiversity or 

people, but the curved tunnel (including required adits) would be shorter 708 m shorter (7%) and 

generate proportionately less spoil, so is preferred. 

Summary 

The curved route is preferred for technical, cost, environmental, and social reasons, so was adopted 

for the project design. 
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Figure 4.2: Waterway Tunnel Route Alternatives 

 
Source: CSPDR 2020 

4.4.4 Powerhouse Location Alternatives 

Three basic alternatives were considered for the powerhouse location: 

Â Upstream alternatives ï upstream from the Limbutar site to approximately a location across from 

the Barun River. The Arun River upstream from the confluence with the Barun is located within a 

steep gorge that is not suitable for hydropower development. 

Â Limbutar alternative ï at the location of the currently proposed UAHEP 

Â Downstream alternatives ï downstream from the Limbutar site 

Technical/Engineering Considerations 

The upstream alternatives would reduce the Projectôs net head. The Limbutar alternative maximizes 

the Projectôs net head. There are not really any technically feasible downstream alternatives as 

Leksuwa Khola functions as a barrier to any further extension of the waterway, so this alternative is not 

discussed further. 

Financial/Economic Considerations 

The upstream alternatives would reduce the Projectôs average annual energy generation by reducing 

the net head. The Limbutar alternative maximizes the Projectôs energy production and net head.  

Environmental and Social/Cultural Considerations 

The upstream alternatives would bring the powerhouse and various ancillary facilities closer to the large 

village of Sibrun, with likely more physical and economic displacement, and closer to the confluence of 
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the Barun River, which is considered a holy river by several faiths. The upstream alternative would have 

a 1.6 km shorter diversion reach (14.9 km versus 16.5 km) with less impact on aquatic habitat. 

The Limbutar alternative would impact on the small settlement of Limbutar, but avoid the large social 

impacts on the larger village of Sibrun associated with the upstream alternative. The Limbutar 

alternative would result in a longer diversion reach than the potential upstream alternatives, but would 

not improve access for upstream migrating fish to any potential spawning streams, as there are none 

between Leksuwa Khola and the dam. 

Summary 

The Limbutar location maximizes the economic value of a highly valuable water resource. Locations 

further downstream are not technically feasible as Leksuwa Khola effectively limits the extent of the 

headrace tunnel. Locations further upstream are technically viable, but would result in more physical 

and economic displacement relative to the Limbutar alternative, and greater impact on the cultural 

significant Barun River. Therefore, a powerhouse location near Limbutar was adopted for the project 

design. 

4.4.5 Tailrace Outlet Location 

There are no geologically suitable sites for the tailrace along Leksuwa Khola because it is full of alluvium 

and colluvium, which are not stable. Therefore, the tailrace outlet needs to be along the Arun River 

upstream from the confluence with Leksuwa Khola in a geologic zone with gneiss outcrops. Two 

alternative sites were considered: 

Â Upstream alternative ï located approximately 700 m upstream from the confluence with Leksuwa 

Khola at approximately elevation 1,095 m 

Â Downstream alternative ï located just upstream from the confluence with Leksuwa Khola at 

approximately elevation 1,086 m 

Technical/Engineering Considerations 

The upstream alternative would have a tailrace tunnel of approximately 600 m in length, whereas the 

downstream alternative would have a tailrace tunnel of approximately 1,300 m. The upstream 

alternative would be closer to the project access road and the geology is more suitable for a tunnel.  

Financial/Economic Considerations 

The downstream alternative would have a 9 m larger (1.8%) net head, but would cost US$18 million 

more (1.9%) relative to the upstream alternative. Both alternatives are considered similar from a 

financial/economic perspective. 

Environmental and Social/Cultural Considerations 

The downstream alternative would result in a diversion reach that would be about 700 m longer and 

would generate more spoil as a result of the much longer tailrace tunnel.  

Summary 

Both alternatives are considered feasible, but for technical and environmental reasons the upstream 

alternative was adopted for the project design. 

4.4.6 Project Access Road Alignment Alternatives 

Project access road alternatives were considered at a macro-scale and then subject to more detailed 

alternative evaluation for road segments through the villages of Limbutar and Sibrun, as well as 

alternatives for crossing the ridge from Namase to Rukma, as described below. The access road has 

to provide construction vehicle access to the at least five sites ï the UAHEP headworks, powerhouse, 
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and the three headrace tunnel adits (one near the headworks at headrace tunnel station 0+807, one 

near Hema at station 5+524, and one near the powerhouse at station 8+459).  

Macro-Scale Route Alternatives 

The initial determination was whether the Projectôs headworks area should be accessed from the Arun 

Riverôs left bank or right bank, as facing downstream. Two alternatives were considered, each starting 

at a point along the Koshi Highway, approximately 2 km north of the village of Gola (Figure 4.3), as 

described below: 

Â Alternative alignment 1 (left bank route) ï Under this alternative, UAHEL would construct a new 

approximately 21.6 km long access road from this starting point on the Koshi Highway about 2 km 

north of Gola, which would cross the Arun River with a new bridge, and include a 2.03 km long 

tunnel, to access the UAHEP headworks from the left bank.  

Â Alternative alignment 2 (right bank route) ï Under this alternative, from the same starting point 

approximately 2 km north of Gola, the Koshi Highway would be followed for an additional 58 km to 

reach the village of Chepuwa. This portion of the Koshi Highway is under construction and would 

still require significant improvement (e.g., construction of a new bridge over the Barun River) before 

it would be suitable for use by the UAHEP. From Chepuwa, UAHEL would construct a new 

approximately 14 km long access road to access the UAHEP headworks from the right bank. Under 

this alternative, UAHEL would also need to construct an access road following the same alignment 

as the left bank route for the first approximately 6 km, including the Arun River Bridge, to access 

the UAHEP powerhouse area and the headrace tunnel adit near the village of Hema.  
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Figure 4.3: UAHEP Macro-Scale Access Road Route Alternatives  

 
Source: KEC 2018 

.
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Technical/Engineering Considerations 

Alternative 1 (left bank route) is approximately 50 km shorter, would take less time to travel, avoid higher 

elevations that are subject to snow in the winter, and crosses fewer bridges. Alternative 2 (right bank 

route) would follow 58 km of the Koshi Highway, which is still under construction. UAHEL would be 

dependent on construction of this road being completed in time for the start of UAHEP construction, 

including the completion of 7 bridges, one of which would be a major crossing of the Barun River. If the 

road was not completed, or did not meet UAHEP design requirements, then UAHEL would need to 

assume responsibility for the completion of this road or upgrading it to meet its needs.  

Financial/Economic Considerations 

Alternative 1 (left bank route) would be less expensive to construct and the operational costs would be 

less as Alternative 2 (right bank route) would take about four hours longer to reach the headworks 

construction area. 

Environmental and Social/Cultural Considerations 

Alternative 1 (left bank route) would affect fewer villages (5 villages ï Limbutar, Sibrun, Hema, Namase, 

and Rukma) relative to Alternative 2 (right bank route) (8 villages ï Syaksila, Barun Bagar, Sempun, 

Hatiya, Than Thumbuk, Hongon, Dangok, and Chepuwa). Although seven of these villages would be 

affected by the Koshi Highway road construction anyway, these villages would experience increased 

vehicle traffic if the UAHEP-related traffic followed the right bank route. It is estimated that the right bank 

route would physically displace approximately 50 households, as compared to approximately 25 for the 

left bank route. From the point where the two routes diverge, the left bank route would only have about 

100 m of its length within the MBNP Buffer Zone, whereas nearly the entire length of the right bank 

route would affect the MBNP core and buffer area.  

Summary 

For technical, economic, environmental, and social reasons, as summarized in Table 4.2, the left bank 

route was adopted for the project design. 

Table 4.2: Comparison of Macro-Scale Route Alternatives 

Criteria Left Bank Right Bank 

Existing Koshi Road1 0 km 58 km 

New road construction 22 km 14 km (Chepuwa) + 6 km (Limbutar) 

Total road length 22 km 78 km 

# Bridges crossed 2 bridges  7 bridges 

# Tunnels 1 tunnel 0 tunnels 

Highest elevation 2,050 m at Namase (snow infrequent) 2,600 m at Gimbar (snow common) 

Schedule NEA responsible for construction Dependent on Koshi Hwy construction 

Total construction cost $44 million $55 million 

Travel time ~1 hour ~ 5 hours 

# Villages affected 5 villages 8 villages 

Physical resettlement ~25 households ~50 households 

MBNP/Buffer length 0.1 km 74.1 km 

Source: KEC 2018 

1 Starting point is approximately 2 km north of Gola where the two routes diverge. 
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Limbutar Route Alternatives 

Based on the analysis above, the left bank route was selected. This route would affect the small 

settlement of Limbutar (six households). An alternatives analysis was conducted to determine if the 

road could avoid impacting Limbutar (see Appendix D-1). The analysis concluded that for technical 

reasons, given the steep slopes the access road needs to ascend, the settlement of Limbutar cannot 

be avoided. Limbutar would also be located in the center of the powerhouse area, which will experience 

significant construction activity, traffic, noise, vibration, dust, and other impacts. These other activities 

would impact on the agricultural land that these households rely on for their livelihoods. It was concluded 

that the physical resettlement of these six households was needed for safety and livelihood reasons. 

There was no change to the project access road alignment in this area. 

Sibrun Route Alternatives  

Similar to the settlement of Limbutar described above, the project access road would also impact on 

the village of Sibrun, so this segment of the access road was also analyzed to determine if the impacts 

on Sibrun could be avoided or at least reduced. Three alternative routes were evaluated: 

Â Alternative 1 (Central or Red Route) ï proposed alternative 

Â Alternative 1A (Downslope or Purple Route)  

Â Alternative 1B (Upslope or Green Route) 

See Appendix D-2a (Kyongdong Access Road Alternatives Memo, January 2019) and Appendix D-2b 

(UAHEP Access Road Alternatives, June 2019), for more details on these alternatives.  

A comparison of these alternatives is set out in Table 4.3. 

Table 4.3: Access Road Alignment Alternatives ï E&S Considerations 

Criteria Alternative 1 Alternative 1A Alternative 1B 

Length 2.8 km 2.9 km 3.5 km 

Maximum grade 10% 12% 11% 

Cost US$2.46 million US$2.55 million US$3.07 million 

# Affected households 1 house 3 houses 0 houses 

Other  Near school Near temple  

Technical/Engineering Considerations 

Alternative 1 is the shortest route and the only route that meets Nepal road standards and design 

criteria. Alternatives 1A and 1B exceed the maximum road grade of 10%. 

Financial/Economic Considerations 

Alternative 1 is the least cost alternative, while Alternative 1A and 1B would incur additional costs, 

primarily associated with the longer routes. 

Environmental and Social/Cultural Considerations 

Alternative 1 goes through the center of Sibrun, which was the impetus for evaluating alternatives for 

this route in the first place, because of the potential social disruption to the village. Routes 1A and 1B 

were intended to generally represent alternatives going downslope and upslope from Sibrun, rather 

than through it. The downslope alternative would also result in physical displacement, while the upslope 

alternative would avoid physical displacement, but increases economic displacement by increasing the 

amount of agricultural land affected.
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Figure 4.4: Sibrun Route Alternatives 
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Summary 

Construction of the access road in this area is technically challenging. None of the alternatives are 

considered good from an environmental and social/cultural perspective. Technical review of the 

alternatives concluded that only Alternative 1 meets engineering design standards for the required 

vehicle loads. From an environmental and social/cultural perspective, this alternative will trigger the 

need for a robust Resettlement Action Plan, Livelihood Restoration Plan, and Traffic Management Plan, 

including education and awareness training for local residents about traffic risks. Ultimately, a variation 

of Alternative 1 was adopted for the project design, which was able to reduce the number of physically 

displaced households from 16 to 8 households by careful micro-routing of the alignment through the 

village of Sibrun5. 

Tunnel Alternative 

For the project access road to reach the headworks, it needs to go through or around the very steep 

ridge that separates Namase from Rukma. Two alternatives were considered for this (Figure 4.5): 

Â Tunnel alternative ï would involve construction of a 2.03 km long tunnel through the ridge 

Â Contour alternative ï would involve construction of an 8.6 km long surface road generally following 

the contours around the ridge 

Technical/Engineering Considerations 

The contour alternative is much longer and would need to cross a large active landslide area that would 

be difficult to stabilize and maintain. The tunnel alternative would require extensive excavation of the 

tunnel, but would otherwise not present any technical issues. The contour alternative would also take 

much longer to travel, about 30 minutes compared to about 7 minutes for the tunnel. 

Financial/Economic Considerations 

The contour alternative would cost US$15.6 million, compared to US$17.0 million for the Tunnel 

Alternative, in terms of total project capital expense. 

Environmental and Social/Cultural Considerations 

The contour alternative would require land acquisition and clearing of approximately 24 ha of forest 

versus negligible land acquisition and clearing for the tunnel (essentially limited to the tunnel portal 

areas), and would impact portions of the villages of Khukamu and Rukma.  

Summary 

Although the tunnel alternative would cost slightly more, it would avoid the risks associated with the 

landslide area, which could effectively interrupt project access to the headworks area if a landslide was 

to occur that damages the road. Hence, for technical, operational, environmental and social/cultural 

reasons, the tunnel alternative was adopted for the project design. 

4.4.7 Ancillary Facilities Location Alternatives 

The UAHEP will require nearly 30 ancillary facilities (e.g., spoil disposal sites, workersô camps, power 

plants, water plants, quarries, crushers, batching plants, fabrication shops, fuel depot, and explosives 

depot). Tables 4.4 and 4.5 compare the various alternative facility locations for the headworks and 

powerhouse areas, and Figures 4.6 ad 4.7 show the recommended facility sites. The UAHEP Ancillary 

Facilities Alternatives Memo (ERM 2 July 2019) provide a detailed description of each facility, 

alternatives considered, and the recommended facility locations (Appendix D-3).  

 
5 The World Bank is still reviewing the design of the access road. The Project's Resettlement Action Plan will need to be 
updated to account for any changes in the road design. 
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Figure 4.5: Tunnel versus Contour Alternatives 
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Figure 4.6: UAHEP Headworks Area Proposed Ancillary Facilities 

 
  




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































