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 Executive Summary  

Introduction  

The proposed TSHPP, with a capacity of 126 MW, operates as a Peaking Run of the River 

(PROR) scheme, yielding an annual electricity output of 520.78 GWh.  The main features 

of this project include a 12.7 km long reservoir and 32 m tall barrage at Sarang Ghat 

Bandipur Municipality on the Seti River.  Water from the reservoir is diverted via a 6.75 km 

long headrace tunnel to the semi-underground powerhouse at Gai Ghat, Dev Ghat 

Municipality before released into the Trishuli River through a tailrace. 

 

The TSHPP is a downstream project to the Tanahu HEP, utilizing its tailrace water.  With 

126 MW, the TSHPP will supplement the Tanahu HEPôs 140 MW.  These combined 

initiatives will significantly contribute to Nepalôs hydroelectric energy capacity, possibly 

meeting local demands and assisting neighboring nations.  While exporting is possible, the 

TSHPP is primarily geared towards enhancing domestic supply, expanding capacity, 

substituting fossil fuel generation, and curbing Nepalôs greenhouse gas emissions. 

 

Project Proponent 

The Proponent of Tallo Seti (Tanahun) Hydropower Project is Tanahu Hydropower Limited 

(THL), which is a company established under the umbrella of Nepal Electricity Authority 

(NEA) - an undertaking of the Government of Nepal. The contact details of the Proponent 

are given below: 

 

Tanahu Hydropower Limited: Tallo Seti (Tanahun) Hydropower Project (TSHPP) 

Chundevi Marg-Maharajgunj, Kathmandu, Nepal 

Telephone: +977-01-5111117, 5111118 

E-mail address: info@thl.com.np 

Website: www.thl.com.np 

 

Name, Address, E-mail, Phone Number of the Consultant 

WAPCOS Limited (India) in Joint Venture with NIPPON KOEI (Japan) (WAPCOS 

NIPPON JV) in association with Total Management Services Pvt. Ltd (Nepal) and GEOCE 

Consultants (P). Ltd (Nepal), have been commissioned to prepare an Environmental Impact 

Assessment (EIA) for the project. The contact details of the consultant and sub-consultants 

are as follows: 

Consultant: 

WAPCOS NIPPON JV (Lower Seti) 

Project Office, Kamalpokhari, Kathmandu, Nepal 

Tel.: +977-01-4435826 

E-mail: lowersetihpp@gmail.com 

 

Sub-consultant 

Total Management Services Pvt. Ltd 

Kamalpokhari, Kathmandu, Nepal 

Tel.: +977-1-4439182, 4439187 

Email: info@tms.com.np 

Website: http://www.tms.com.np 

 

 

 

http://www.thl.com.np/
mailto:lowersetihpp@gmail.com
mailto:info@tms.com.np
http://www.tms.com.np/
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Rationale of Undertaking the EIA Study 

This study was carried out to meet Nepalôs Environmental Protection Act 2019 and 

Environmental Protection Regulations 2020 and the Asian Development Bankôs Safeguard 

Policy Statement (SPS). According to Schedule 3 Rule 3 F-1(a) of the Environmental 

Protection Regulations 2077, an Environmental Impact Assessment (EIA) is mandated for 

hydropower projects exceeding 50 MW in installed capacity. Additionally, as per EPR 2077, 

projectsðother than transmission linesðthat necessitate the use of 5 hectares of forest land 

are also required to undergo an EIA study. Given that the proposed TSHPP has an installed 

capacity of 126MW and requires approximately 54.32 hectares of forest land, this EIA study 

has been conducted specifically for this project. 

 

As per the provision of the EPR 2077 that the projects with international support, the EIA 

report could be prepared in English language.  Given that this particular study has been 

supported by the Asian Development Bank, the EIA report has been prepared in the English 

language. The contractual agreement between ADB and NEA has been attached in Annex 

A-2.  

 

Given the TSHPPôs 126 MW capacity, an EIA was conducted.  Additionally, this project 

falls under Category A of ADB SPS 2009, as it affects 285 HHs, mainly indigenous 

communities, and impact critical wildlife and fish habitats. 

 

Objective of the EIA Study 

The objective of the EIA study is to assess the projectôs environmental and social impacts 

and propose measures to both mitigate negative effects and enhance positive outcomes. 

 

Methods and materials 

This report encompasses essential data for EIA.  It covers climatic, geological, land use, 

hydrological data in the physical environment; vegetation, wildlife, and fish-related data in 

the biological environment; and socio-economic and cultural data including population, 

caste, and ethnicity. The project's environmental impact was determined through desk study, 

field study, and matrix methods, forming the basis of this EIA report. 

 

This involved utilizing project feasibility studies, NSO publications, district profiles of 

relevant wards in Municipality/Rural Municipality, and Project Layout Maps. 

 

Various techniques were employed, including household survey 185 HHs, expert field 

visits, Focus Group Discussions, formal and informal interviews with local representatives, 

and public hearings to gather input from locals and stakeholders.  Deeds, written concerns, 

suggestions, and recommendation letters were gathered from concerned wards, 

Municipality/Rural Municipality, stakeholders, and local individuals. 

 

The evaluation process for this project assessed its effects on social, economic, cultural, 

biological, and physical aspects of the local environment, encompassing both positive and 

negative outcomes.  These impacts were categorized for deeper understanding: (a) Direct 

impacts: Immediate effects due to project implementation. (b) Indirect impacts: Secondary 

effects arising from the project.  For a comprehensive assessment, the process was divided 

into three stages: (a) Impact identification (b) Impact evaluation (c) Impact prediction. 

 

Public engagement is a crucial procedure that establishes community trust and involvement 

in the EIA process. This was achieved by conducting consultations at various levels, 
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including households, communities, community organizations, user groups, local 

government representatives, and government line agencies.  Additionally, a public hearing 

was organized at the project site on 29/06/2023 at Khahare, Bandipur, Tanahu to share the 

outcomes of the EIA study.  These public interactions aimed to empower local residents to 

express their opinions and enhance their confidence in the project. 

 

Existing Environmental Condition 

Physical Environmental Condition 

The project is situated in the Middle Mountain Zone, marked by a succession of mountains 

and valleys.  The reservoirôs highest point reaches 275 m asl.  The proposed barrage location 

is about 246 m asl, while the suggested powerhouse site stands at 198 m asl.  The elevation 

gain between the Full Supply Level (FSL) and the Powerhouse is 77 m. 

 

The Seti River is a key part of the Gandaki River Basin, joining with the Trishuli River to 

create the Narayani River, the main outlet of the Gandaki.  Covering about 14% of the total 

basin area, the Seti River basin contributed 11% of Gandakiôs overall runoff. 

 

The proposed TSHPP is located around 20 km downstream from the Tanahu HEP 

powerhouse site, which is under construction.  Additionally, the Seti-Trishuli (S/T) 

Confluence lies about 11 km from the proposed barrage site.  The project can be considered 

located at the outlet point of the Seti River Basin.  Madi River is one of the significant 

tributaries of Seti River, which is located about 22 km upstream of the project - barrage.  

The Seti-Madi confluence reveals a wide river valley, however, the Seti River flows through 

a deep valley into the Trishuli.  Sediments, like bed load and suspended load, are 

transported, seen as channel bars, point bars, and terraces. Meandering rivers, erosional and 

depositional banks, and other features were also observed. 

 

The project area witnesses watershed conditions ranging from moderate to fair. The hilly 

terrain exhibits varying slopes, with steeper sections having relatively thin to moderately 

thick colluvial soil that might become unstable during heavy monsoon precipitation. 

Concerns arise from old alluvial tars, particularly along terrace edges, increasing the risks 

of toppling and debris flow. Tributary streams connecting to the Seti River have steep 

longitudinal profiles, which could potentially expand sideways and upstream, posing threats 

to distribution line poles. Numerous both active and historical landslides were observed in 

the vicinity. On a positive note, agricultural lands are well-maintained and do not face 

erosion or instability problems. While forest and grassland contend with grazing pressures, 

there's a gradual improvement in forest health due to community involvement. 

 

Water availability for TSHPP hinges on Tanahu HEPôs operation.  TSHPP receives natural 

flow only when the Tanahu HEPôs powerhouse is offline and its reservoir full.  Otherwise, 

TSHPP gets flow from the Tanahu HEPôs tailrace.  However, it will get an uninterrupted 

flow from its tributaries, notably the Madi River.  The study indicates the barrage site gets 

50 m3/s discharge in the dry season (Oct-May end).  Rain boosts discharge during monsoon, 

peaking at 600 m3/s in July and August, gradually tapering off. 

 

The study indicated moderate water quality in the Seti River. While many parameters are 

within limits, Total Coliform and Fecal Coliform values surpass recommendations, 

suggesting contamination from domestic effluents. Turbidity values have also exceeded 

standards at some points, suggesting sediment release from upstream construction activities. 
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Biological Environment 

The project areaôs vegetation reflects lower tropical conditions typical of central Nepalôs 

bioclimatic zones.  Local habitat and surroundings significantly influence the flora.  

Proximity to the Pokhara Valley, a wet region, renders the project areaôs flora more 

representative of wet climates.  High rainfall supports dense vegetation, but steep 

topography and rocky settings, especially on the right bank result in moderate vegetation 

density with fewer trees.  On the left bank, road construction and settlements lead to visible 

forest degradation due to human interference. 

 

The project site and its vicinity contain a variety of plant species, with a total of 184 species 

documented during the study.  The most dominant tree species observed were Padke Siris 

(Albizia lucidicor), Ram Rittha (Trewia nudiflora), Sal (Shorea robusta), Sindure (Mallotus 

philippensis) and Khirro (Falconeria insignis).  The project area also witnesses occurrences 

of protected species such as Sal (Shorea robusta), Satisal (Dalbergia latifolia), Vyaakur 

(Dioscorea deltoides), and two species of Orchids (Cymbidium aloifolium and Vanda sp.). 

 

The main wildlife habitat in the project area consists of forests (including riverine forests), 

agricultural lands, wetlands, and rural settlements. While the forest habitat, vital for wildlife, 

has suffered significant degradation due to overexploitation, some steep forest areas along 

the Seti River remain untouched due to limited access. The existence of critically 

endangered, endangered, and vulnerable species emphasizes the importance of these 

habitats, despite degradation, as Critical Habitats (CH). 

 

The project area harbors 38 herpetofauna species: 10 amphibians, 12 lizards, 2 turtles, and 

13 snakes. These species exhibit various IUCN Red List statuses, ranging from Least 

Concern (LC) to Critically Endangered (CR). They are also listed in both CITES 

Appendices I and II and Nepal's protected priority list. The Critically Endangered Elongated 

Turtle (Indotestudo elongata) was identified in the project area, and occasional crocodile 

sightings have occurred in the Seti River. No endemic, migratory, or invasive species were 

observed in the project area. 

 

A total of 29 mammal species were documented in the project area. These mammals possess 

global and national statuses ranging from Least Concern (LC) to Vulnerable (VU), are listed 

in CITES Appendices I and II, and are featured in Nepal's protected priority list. Notably, 

the Malayan Porcupine (Hystrix brachura) was spotted in Aamdanda Village, Dev Ghat 

Municipality ï 4, marking its lowest elevation record in Nepal. This porcupine species was 

also observed in Naldighat, Dhap, and Khahare Ghat regions. No endemic, migratory, or 

invasive mammal species are found in the project area. Among the recorded mammal 

species, 4 are in CITES Appendix I, 6 in Appendix II, and 2 are under the protection of the 

GoN. Additionally, 2 were classified as Vulnerable (V), 6 as Data Deficient (DD), and 17 

as Least Concern (LC) in the IUCN Red Data Book. In the National Red Data Book, 1 

species was listed as Endangered (EN), 5 as Vulnerable (V), 3 as Data Deficient (DD), and 

12 as Least Concern (LC). 

 

The project is strategically positioned adjacent to five Important Bird and Biodiversity Areas 

(IBAs): Chitwan National Park, Annapurna Conservation Area, Ramp IBA, Panchase IBA, 

and Manaslu IBA. These IBAs provide essential sanctuaries for diverse bird species, and 

the Seti River functions as a migratory route linking raptors, vultures, and waterfowl 

between the Terai lowlands and mountainous regions. 
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A total of 594 birds from 83 species were observed during the field surveys. Forest birds 

dominated with 45 species, followed by 13 raptor species, 10 riparian species, 8 urban 

species, and 7 farmland species. The Himalayan Bulbul, Red-vented Bulbul, and Oriental 

Magpie Robin were the most sighted (nearly 88% of transects), along with the Barn 

Swallow, Blue-whistling Thrush, Common Myna, Indian White-eye, and Western Spotted 

Dove (82% of transects).   

 

Among the 83 bird species observed, 48 were permanent residents, while 30 species, native 

to Nepal, exhibit migration patterns. Within these, 18 were full migrant residents, and 10 

species display altitudinal migration based on weather, seasons, food, and habitat. Only a 

few species were full migrants, primarily sighted in winter or summer seasons. Notable 

winter visitors include Ruddy Shelduck and Wallcreeper, while summer visitors 

encompassed Banded Bay Cuckoo, Chestnut-headed Bee-eater, and Indian Golden Oriole.  

Common Kestrel and Oriental Honey-buzzard exhibited diverse migratory behaviors, with 

the latter being a summer visitor to Nepal. 

 

Among the recorded bird species in the project area, forest birds make up the majority 

(54%), followed by raptors (16%), wetland birds (12%), urban birds (10%), and farmland 

birds (8%). Most of the recorded species are of Least Concern (LC) on global and national 

red lists of birds. However, there are several bird species of conservation significance: 16, 

including vultures, owls, eagles, and buzzards, are noteworthy, of which 4 have global 

significance. These include the critically endangered Red-headed vulture and White-rumped 

vulture, the globally endangered Egyptian vulture, and the globally Near Threatened 

Himalayan Griffon. More species are of national significance, with some being critically 

endangered, endangered, vulnerable, and Near Threatened. Additionally, all 13 raptor 

species are listed in Appendix-II of CITES. None of the recorded bird species are regulated 

by the National Park and Wildlife Conservation (NPWC) Act in the hydropower project 

area. 

 

A total of 68 fish species were recorded from the project area within the stretch of Seti River 

and Trishuli River.  Of these 68 fish species, 22 were migratory, comprising 15 recorded 

(13 sampled and 2 observed) and 7 reported species.  Migratory species were found both 

upstream and downstream of the barrage, utilizing tributaries like Dihul Khola, Masdi 

Khola, and more for spawning.  Long-distance migratory species include Raj Bam (Anhuilla 

bengalensis), Bagarius bagarius, Clupisoma sp., Tor putitora, and Tor tor.  Among the 68 

species, 5 are IUCN Red List Threatened species: Golden Mahseer (EN), Giant Catfish or 

Goonch (VU), Snow Trout (VU), Giant Snakehead Fish (VU), and Sind Danio (VU).  

Additionally, 2 are Nepal endemics: False-Eye Catfish and Blythôs River Catfish. 

 

Socio-economic 

The TSHPP project area covers 8 wards in 4 rural municipalities (Rishing, Devghat, 

Bandipur, Anbukhairani) and 2 wards of Vyas Urban municipality in Tanahu district. 

Additionally, ward 29 of Bharatpur Metropolitan City in Chitwan District is part of the 

affected area due to its proximity across the Trishuli River from the proposed powerhouse 

site at Gai Ghat. 

 

The cadastral survey had identified a total of 437 parcels affected by the project, owned by 

285 HHs, Care & Downey Resort, Nepal Electricity Authority, Public Land, and the GoN 

land.  Some parcels had unidentified ownership, with 12 parcels remaining unidentified. 
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The project area consists of varied and dispersed settlements, reflecting peaceful coexistence 

among different ethnicities such as Magar, Gurung, and Majhi. Notable affected settlements 

are Masdi Ghat, Khahare Tar, Sarang Ghat, and Gai Ghat, each with distinct characteristics. 

These settlements, housing 16 to 40 households, are predominantly constructed using mud, 

stone, and diverse roofing materials. Concrete houses are more common in market zones. 

Major inhabitants include Gurung and Magar in Masdi Ghat, Khahare Tar, and Sarang Ghat, 

while Gai Ghat accommodates Majhi and Bhujel communities alongside Gurung and 

Magar. Labdi Ghat, Bhoot Khola, and Pyughar are settlements situated along the Seti River 

downstream of the barrage in its reduced flow section. 

 

Impact Assessment 

Beneficial Impacts: 

¶ The project aims to enhance the local economy by offering employment 

opportunities to about 1293 workers. Local recruitment will be a key priority for the 

project. 

¶ Project workers from the local area will enhance their skills through experience and 

training, increasing their competitiveness in similar projects and benefiting the 

overall labor forceôs expertise. 

¶ The planned access road and bridge over the Trishuli River will enhance vehicle 

connectivity, connecting the project area to the Highway and providing locals with 

improved transportation, market access, and economic prospects. 

¶ The projectôs reservoir will establish a favorable habitat for diverse waterfowl and 
serve as a vital resting place for migratory birds. 

¶ Hydropower, a cleaner energy source, significantly reduces CO2 emissions by 

replacing fossil-fuel, thus mitigating climate change impacts, and lowering carbon 

footprint. 

 

Adverse Impacts 

Physical environmental impact 

The diversion of the Seti River will lead to a reduced discharge stretch of about 11 km from 

downstream of the barrage to the Seti-Trishuli Confluence. Though tributaries in this stretch 

collectively contribute around 14 m3/s, the reduction of the Seti River discharge will affect 

aquatic life, riparian vegetation, wildlife, and local communities. A comprehensive Eflow 

study is necessary to fully grasp and tackle these consequences. 

 

Biological environmental impact 

The project site covers 54.32 ha of forests. Out of this, 33.94 ha of forests will be 

permanently utilized for project structures, and 24.41 ha temporarily for construction. A 

total of 19,115 trees from 27 species will be removed, with the highest proportion being 

Padke Siris (Albizia lucidicor), Ram Rittha (Trewia nudiflora), Sal (Shorea robusta), 

Sindure (Mallotus philippensis), and Khirro (Falconeria insignis). 

 

Vegetation clearances for the project construction will result in habitat loss of birds and 

wildlife, causing habitat fragmentation, disruption movement and behavior, reducing 

nesting and perching sites.  Specifically, vultures might lose nesting and roosting sites due 

to the removal of Simal trees (Bombax ceiba). 
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The project will obstruct fish migration in the Seti River, impacting fish access to suitable 

feeding and spawning grounds, potentially leading to reduced reproductive success and 

altered fish behavior and habitats. 

 

Socioeconomic environmental impact 

The proposed land acquisition for the project will impact 437 land parcels total around 

271.45 ha (210.30 ha permanently and 61.15 ha temporarily).  Among these parcels 355 

parcels are private (30: Resort, 1:School, 324:Individual), 62 parcels are government, 8 

parcels are public lands, and 12 parcels are unidentifiable. About 17.95% of the land 

required is composed of privately owned parcels and the total number of HHs affected by 

acquisition is 285 HHs. 

 

Mitigation Measures 

Physical environment 

To maintain ecological health in the reduced discharge stretch of the Seti River, an Eflow 

discharge will be upheld, following criteria such as simulating the natural flow regime, 

accounting for barrage-induced flow-changes considering various flow components, and 

optimizing reservoir operations, ensuring the project preserves the riverôs ecological balance 

and aquatic ecosystem. 

 

Biological environment  

To mitigate the impact of tree and vegetation removal, the project will focus on 

compensatory plantation and conservation efforts.  Compensatory measures, adhering to 

regulations, will include planting 10 saplings for every felled tree, resulting in the planting 

of 1,91,150 new trees.  The project will also restore 54.32 hectares of forest area through 

reforestation, adhering to a rate of 1600 saplings per hectare and considering local 

conditions and recommendations. Locally native species will be selected, with preferences 

from user groups and attention to providing habitat for wildlife. 

 

During project construction, the potential for increased illegal hunting due to higher demand 

for mammalian meat and trophies, facilitated by improved road accessibility to wildlife 

habitats, requires preventive actions. Effective strategies involve collaboration with relevant 

agencies, strict enforcement of legislation, patrolling critical areas, and adding anti-illegal 

hunting clauses in contracts. The project, deemed Critical Habitat, must prioritize 

biodiversity conservation by implementing mitigation measures and adhering to 

international standards, ensuring responsible development and protection of endangered 

species and habitats. 

 

The project emphasizes the importance of fish migration in hydropower projects and 

proposes measures such as fish ladders and hatcheries to address the challenges. Since the 

barrage is 32 meters high, proposed fish ladder will be a suitable option to mitigate the 

impacts assocaited with fish migratin.  Additionally, a "Catch and Haul" program will work 

alongside the hatchery to facilitate fish migration and enhance aquatic biodiversity. 

 

Socio-economic environment 

The compensation process aligns with legal provisions from the Land Acquisition Act and 

NEA's established norms, ensuring equitable compensation based on market rates. This 

process encompasses various steps: (a) Establishment of the compensation fixation 

committee. (b) Procurement of land, estimated at NPR 38,272,650. (c) Temporary 

acquisition of construction land, with an estimated compensation of NPR 56,50,644.62. (d) 
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Compensation for private structures on acquired land. (e) Assistance allowances for 

displaced households during relocation and resettlement. (f) Compensation for non-title 

holders. (g) Compensation for displaced businesses. (h) Provision of legal assistance to 

affected households, including non-title holders. (i) Compensation for loss of agricultural 

productivity. (j) Social assistance for impacted households. (k) Relocation of schools and 

community halls. (l) Rehabilitation of religious and cultural structures, such as ghats and 

temples. 

 

The project will affect 285 households due to land acquisition, categorizing them into 

Severely Project Affected Families (SPAF) and Project Affected Families (PAF). A 

"Community Support Program" has been developed to aid SPAF, like those near 

construction sites, and assist PAF in adapting to changes without direct displacement. The 

program aims to support livelihoods, offer employment opportunities, aid in resettlement, 

and sustain community well-being. It includes strategies for agriculture-based and non-

agriculture livelihood support, focuses on indigenous groups' livelihood access, considers 

vulnerable households, and aims to preserve social networks amid relocations and land loss. 

The cost allocated under CSP is NRs/120,600,000.00. 

 

Environmental Management Plan 

The environmental management plan includes a comprehensive environmental monitoring 

strategy and mitigation measures to ensure the proper implementation of mitigation actions 

outlined in the environmental documents. The project itself will hold the main responsibility 

for environmental management. The anticipated costs for various environmental 

management actions to address adverse and beneficial impacts are USD 83,10,488.00. The 

monitoring expenses are estimated at USD 485,000.00 while the auditing costs are USD 

57,692.00. Consequently, the total projected cost for environmental management measures 

in the project is USD 8,853,180.00. 

 

Conclusion 

The proposed TSHPP, with a capacity of 126 MW, will operate as a Peaking Run of the 

River (PROR) scheme, generating 520.78 GWh of electricity annually. It involves a 

reservoir, barrage, headrace tunnel and a semi-underground powerhouse. The project 

complements the Tanahu HEP, aiding Nepal's hydroelectric capacity and reducing 

greenhouse gas emissions. 271.45 ha of land will be required for the project affecting 285 

households. Various impacts include habitat loss and disruption, with suggested mitigation 

measures such as fish ladder, fish hatcheries and awareness campaigns. The project will 

produce clean energy, provide employment, and improve infrastructure while implementing 

comprehensive monitoring and mitigation measures.     

 

By effectively executing the environmental management plan, the project can adequately 

mitigate its impact. Any additional impacts encountered during implementation will be 

addressed at the project's expense.
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1 Project Description  

1.1 Project Proponent 

The Proponent of Tallo Seti (Tanahun) Hydropower Project is Tanahun Hydropower 

Limited (THL), which is a company established under the umbrella of Nepal Electricity 

Authority (NEA) - an undertaking of the Government of Nepal. The contact details of the 

Proponent are given below: 

 

Tanahun Hydropower Limited: Tallo Seti (Tanahun) Hydropower Project (TSHPP) 

Chundevi Marg-Maharajgunj, Kathmandu, Nepal 

Telephone: +977-01-5111117, 5111118 

E-mail address: info@thl.com.np 

Website: www.thl.com.np 

1.2 Consultant 

Name, Address, E-mail, Phone Number of the Consultant 

WAPCOS Limited (India) in Joint Venture with NIPPON KOEI (Japan) (WAPCOS 

NIPPON JV) in association with Total Management Services Pvt. Ltd (Nepal) and GEOCE 

Consultants (P). Ltd (Nepal), have been commissioned to prepare an Environmental Impact 

Assessment (EIA) for the project. The contact details of the consultant and sub-consultants 

are as follows: 

 

Main Consultant: 

WAPCOS NIPPON JV (Lower Seti) 

Project Office, Kamalpokhari, Kathmandu, Nepal 

Tel.: +977-01-4435826 

E-mail: lowersetihpp@gmail.com 

 

Sub-consultant: 

Total Management Services Pvt. Ltd 

Kamalpokhari, Kathmandu, Nepal 

Tel.: +977-1-4439182, 4439187 

Email: info@tms.com.np 

Website: http://www.tms.com.np 

 

 

  

http://www.thl.com.np/
mailto:lowersetihpp@gmail.com
mailto:info@tms.com.np
http://www.tms.com.np/
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2 Introduction  

2.1 Description 

The Tallo Seti (Tanahun) Hydropower project is a Peaking Run of the River (PRoR) initiative, 

boasting an impressive installed capacity of 126 MW.  It is anticipated that the annual 

generation of 520.78 GWh will be achieved by the project.  Located in Tanahu district in 

Gandaki Pradesh, the project spans a geographical area between 84°17'30"E and 84°28'42"E 

longitude and 27°47'30"N to 27°55'00"N latitude along the Seti River.  This area falls within 

the diverse Mid Hill Region, characterized by an intricate landscape of hills and valleys. 

 

The project's headwork resides close to Sarang Ghat, specifically in ward no. 6 of the Bandipur 

Rural Municipality, approximately 24 km to the south of Damauli, the administrative center of 

Tanahu District. Meanwhile, the proposed powerhouse is slated for Gai Ghat, found in ward 

no. 4 of the Devghat Rural Municipality, situated about 1.5 km downstream from the merging 

point of the Seti River and Trishuli River. 

 

For context, the total catchment area at the proposed dam site amounts to 2,859 square 

kilometers, whereas the powerhouse's catchment area extends over 19,800 square kilometers. 

 

The proposed project entails the construction of a barrage spanning 213 meters over the Seti 

River, with a height of 43 meters above the deepest foundation level of EL 234 meters.  The 

project proposes the Highest Regulated Water Level (HRWL) to be at EL 275 meters. The water 

level at the proposed barrage will fluctuate between EL 275 meters and EL 272 meters, with 

the system withdrawing 206.9 cubic meters per second of water through the power intake. The 

impounded water is expected to reach a site called Sundhe, about 12 kilometers upstream from 

the barrage at ward no 13 of Byas Urban Municipality.  The water will be conveyed through a 

6.763-kilometer-long Head Race Tunnel passing through ward no 3 and 4 of Devghat 

Municipality to a 55-meter-deep surge shaft open to the sky, followed by an inclined pressure 

shaft with a horizontal steel-lined penstock of 6.75 meters diameter, trifurcating to a semi-

underground powerhouse located at the right bank of Trishuli River in Devghat Rural 

Municipality, with a small Tail Race Channel.  The proposed project will have a 220 kV single-

circuit transmission line in the LILO scheme, about 2 kilometers in length, to transmit 

electricity. 

 

The Department of Electricity Developmet (DoED), under the Ministy of Energy, Water 

Resources and Irrigation (MOWERI) has issued the survey license of Tallo Seti (Tanahun) 

Hydropower to Tanahun Hydropower Limited on 2074/07/13 BS for carrying out the feasibility 

and environmental study of 126 MW capacity project (Survey License No. 

Bi.Bi.Bi.74/75.Bi.U.Sa.930). The application for approval of generation license is under 

process. The license is attached in ANNEX A-1.  

2.2 Objectives of the document  

In line with the principles of the Environment Protection Act (EPA) 1997, the EIA study aims 

to craft a comprehensive report for the sustainable development of TSHPP, aiding concerned 

agencies and stakeholders in decision-making.  
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The specific objectives include: 

 

¶ identifying project impact areas and zones, documenting baseline conditions in 

physical, biological, socio-economic, and cultural aspects, pinpointing project 

components that may alter these conditions. 

¶ involving public opinion in decision-making,  

¶ evaluating positive and adverse impacts of proposed alternatives, analyzing critical 

adverse impacts for the best environmentally/economically sound alternative,  

¶ prescribing effective mitigation measures and crafting an Environmental Management 

Plan (EMP).  

¶ include plans for Land Acquisition, Resettlement, Rehabilitation, 

Indigenous/Vulnerable People Development, Gender Development, Social 

Development, among others,  

¶ providing recommendations for the project's feasibility from an environmental and 

social standpoint for further actions by decision-makers. 

2.3 Relevance of the project  

The proposed TSHPP is expected to generate 520.78 GWh of energy, which will be in addition 

to 607 GWh energy to be generated by the under construction Tanahu Hydropower Project 

(previously called Upper Seti Hydropower Project). Two of these projects will generate a 

significant amount of hydroelectric energy, which will supplement Nepal's need for power.  

Furthermore, energy could also be exported to neighboring countries.  However, the proposed 

TSHPP will be developed mainly to supply to domestic purposes.  It will increase the countryôs 

existing generation capacity and will substitute for fossil fuel generation and reduce the 

greenhouse gas emissions of the Nepali electric matrix.  

2.4 Legal Justification of the project  

Environmental Protection Act (EPA) 2076 and Environment Protection Regulation (EPR) 

2077, have been recently enforced by the Nepal Government. As per Sub-section (1) of Section 

3 of the Act, any development project before implementation, requires either Brief 

Environmental Examination or Initial Environmental Examination or Environmental Impact 

Assessment depending upon the location, type, and size of the project. 

 

According to Schedule 3 Rule 3 F-1(a) of the Environmental Protection Regulations 2077, an 

Environmental Impact Assessment (EIA) is mandated for hydropower projects exceeding 50 

MW in installed capacity. Additionally, as per EPR 2077, projectsðother than transmission 

linesðthat necessitate the use of 5 hectares of forest land are also required to undergo an EIA 

study. Given that the proposed TSHPP boasts an installed capacity of 126MW and requires 

approximately 116.72 hectares of forest land, this EIA study has been conducted specifically 

for this project. 
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As per the provision of the EPR 2077, rule 7(8), the Environmental Impact Assessment reports 

for projects with international financing could be prepared in English language.  Given that this 

study has been supported by the Asian Development Bank, the EIA report has been prepared in 

the English language. The contractual agreement between ADB and NEA has been attached in 

Annex A-2.  

2.5 Project Description  

The development of Tallo Seti (Tanahu) Hydropower Project is envisaged in an integrated 

manner with u/s Upper Seti Hydropower Project utilizing the releases from it with about six 

hours of peaking capability during dry season. 

 

Tallo Seti Hydro-electric project is a Peaking Run of the River (PRoR) project which will have 

an installed capacity of 126 MW.  The project is expected to generate 520.78 GWh of energy 

annually.  A diversion structure - 32 m high and 213 m wide barrage will be constructed in the 

Seti River. The barrage is going to create a reservoir which is about 12.7 km long and covers 

an area of about 177 ha.  About 207 m3/sec water will be diverted by the barrage into the 

headrace tunnel.  The water will convey through a 6.763 km long head race tunnel to the surge 

tank, and then through steel penstock and powerhouse site in the right bank of Trishuli River.  

A semi-underground powerhouse has been proposed, with 3 Francis turbines, each with 42 MW 

capacity.  The water will be finally disposed of back to the Trishuli River through a tailrace 

tunnel.  About 2 km long 220kV single circuit transmission line in the LILO scheme is proposed 

to transmit the electricity. 

2.6 Project Location and Accessibility  

The project is situated in Tanahu District, with the headworks located on the Seti River adjacent 

to Bandipur 6 on the left bank and Devghat 3 on the right bank.  Downstream of the barrage, 

there is a settlement called Sarang Ghat. The reservoir formed will cover approximately 12.7 

km. On the left bank of the reservoir, wards 6 of Bandipur, 13 and 14 of Vyas Municipality, 

and wards 3 and 2 of Devghat are located, while on the right bank, wards 3 and 1 of Rishing 

Municipality are located. The tunnel, which is roughly 6.763 km long, will pass through wards 

3 and 4 of Devghat Municipality, and the surge tank, powerhouse, and tailrace will be in Gai 

Ghat settlement, in ward no 4 of Devghat Municipality. The diversion of water will create a 

reduced water zone of approximately 11 km on the Seti River until it converges with the Trishuli 

River. The tailrace site is located on the right bank of the Trishuli River, about 2 km downstream 

from the confluence. 

 

The proposed project site is situated to the west of Kathmandu, in proximity to Damauli.  To 

reach the headwork site, one must travel along the Seti River corridor, which is an earthen road 

of about 25 km from Damauli, which is about 150 km from Kathmandu on the Prithvi Highway.  

Meanwhile, the powerhouse is accessible via the Mugling-Narayan Ghat Highway, located 

approximately 20 km away from Mugling, which is located about 105 km from Kathmandu on 

the Prithvi Highway.  If traveling by air, the nearest airports are in Pokhara and Bharatpur, with 

access to the project site via highways from both airports. 
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The town closest to the barrage site is Damauli, which is approximately 24 km away.  The 

powerhouse is located about 33 km from Narayan Ghat. 

 
Figure 1: Project Accessibility Map (Source: Google Earth Image) 

 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 6 

 

 
Figure 2: Project boundary map (Source: Department of Survey, 2021) 

2.7 Nature/ Type 

Tallo Seti (Tanahu) Hydropower Project is envisaged to be developed in the lower reaches of 

the Seti River. The objective of the development is to design Tallo Seti (Tanahu) Hydropower 

Project in an integrated manner with Upper Seti Hydropower Project using regulated flow from 

the tailrace of Tanahu Hydropower project (USHPP) located upstream of this project in such a 

manner to derive maximum generation from Lower Seti. In addition, the proposed project will 

also utilize the flows of Madi River and flow from intermediate area between USHPP and 

TSHPP. 

 

Tallo Seti HPP is a Peaking Run of the River type development (PRoR). The project envisages 

construction of a barrage across the river Seti downstream of Upper Seti HEP. The waters from 

the barrage would be diverted to a surface powerhouse at Gai Ghat on the right bank of Seti 

river through about 6.76 km. long underground water conductor system comprising of power 

intake, head race tunnel, surge shaft, inclined shaft penstock, semi underground powerhouse, 

and tailrace tunnel etc. The figure below depicts the general layout of the Project.  
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Figure 3:General Layout of the Project (Source: Detail Design Report, 2021) 

2.8 Main Project Components  

The main components of the project are: 

¶ Barrage 

¶ Power Intake 

¶ Headrace Tunnel  

¶ Surge Shaft 

¶ Inclined Shaft (Steel Lined) 

¶ Horizontal Pressure Tunnel (Steel Lined) 

¶ Powerhouse 

¶ Tailrace Channel 

¶ Adit tunnels (four) 
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2.8.1 Barrage 

A barrage is a diversion structure with EL 275 m as FRL and El. 272m as MDDL is envisaged 

for diverting the discharge required for power generation.  It is located near Saranghat, Bandipur 

6, at 84.39478 E and 27.85800N.  The bed level of the river is EL. 246.0m with the top of the 

barrage at El. 277.0m. The total length of the barrage at top is 200.0m including the non-

overflow section with the max height of 43.0 m from the deepest foundation level (El.234.0). 

A deck at the top of the barrage of 13.0 m width is provided including a carriageway of 6.7 m 

as an access for the operation and the maintenance of the gates and stoplogs of the barrage.  

  

 

Figure 4: Layout of the barrage (Source: Detail Design Report, 2021) 

2.8.2 Power Intake 

A side intake is designed at the right bank of Seti River around 50m upstream of the barrage at 

84.39380 E and 27.85800 N to draw the design discharge of 206.9 m3/s. To prevent the 

intrusion of bed load into the intake, the invert level is kept 4.5m above the skill level of the 

barrage at EL. 252.5m. The center line of the HRT is kept at an elevation of EL 260.5m. Three 

intake openings each of equal dimensions are designed for a gross velocity of less than 1 m/s 

through the gross area of trash racks. Each bay of the intake is separated from the other bay by 

a pier of 1.62m thickness, Each bay has an opening of size of 4.2 m width and a height of 22.5 

m up to FSL. The deck level of the intake is foxed 2.0m above the FSL. 
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Figure 5: Layout of the Power intake (Source: Detail Design Report, 2021) 

 

2.8.3 Headrace Tunnel 

A low-pressure headrace tunnel with a design discharge of 206.9 m3/s from the tunnel inlet to 

the powerhouse.  The total length of the tunnel is 6763 m. The excavation section of the HRT 

is proposed as a modified horseshoe shape with a circular inner section of diameter 8.25m. 

There are 3 Adits along the HRT, thus there are five faces for taking up work viz, from Adit-1 

near intake, two faces from Adit- and the fifth face from surge shaft Adit-3.  The starting point 

of the tunnel is at the intake site 84.39478 E and 27.85793 N, and ends at Gai Ghat, Dev ghat 4 

at 84.44018 E and 27.82174 N. 

   

 
Figure 6: Layout of Tunnel (Source: Detail Design Report, 2021) 
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2.8.4 Adit  

There are plans for 4 adits, and Adits 1, 2, and 3 will contribute to constructing the head race 

tunnel, which comprises 5 faces. Adit 1 contributes 2 faces, Adit 2 contributes 2 faces, and the 

5th face comes from Adit 3 on the Surge Shaft side. The distances between the Intake and Adit 

1, Adit 1 and 2, and Adit 2 and 3 are 718 m, 2047 m, and 3997 m respectively. The headrace 

tunnel section between Adit 2 and 3 holds critical importance due to its length, specifically the 

single face spanning 1999 m. 

 

Adit-1 is planned to be situated along the Khahare Khola, where phyllite rocks (Q:1.10 ï 1.32, 

RMR: 44 ï 45) are visible on the riverbed.  There is a possibility that water ingress may occur 

at the Adit portal.  To address this issue, it is necessary to divert the riverôs flow, ensuring that 

water does not enter the Adit.  A proper drainage system must be installed to effectively remove 

any water that accumulates near the tunnel face.  Additionally, during the excavation process, 

it is crucial to install suitable rock bolts to reinforce and stabilize all vulnerable wedges in the 

rock. 

 

The proposed Adit 2 spans a length of 600 m with a diameter of 7.5 m.  The geological surveys 

along its intended path revealed an expectation of substantial colluvim cover over the rock at 

the portal site.  A broad Khola lies to the north, increasing the likelihood of water ingress on 

the right-side wall (northern wall).  To address this, implementing a robust drainage system is 

advised to manage potential water ingress. 

 

At RD 500 m, Adit ï 2 will intersect the regional synform axis at a 73o angle.  The rock mass 

is initially categorized as poor (Q:1.67 ï 2.20, RMR: 47.58 ï 46, Class IV category).  However, 

due to the presence of carbonaceous phyllite and fracture zones, it might deteriorate to a very 

poor category.  This deterioration could lead to free flowing, squeezing, or slabbing conditions, 

especially where bands or patches of carbonaceous phyllite occur along the tunnel route and 

while traversing the hinge zone of the regional synclinal fold. 

 

Adit-3 and Adit-4 are proposed to be located on the right bank of the Trishuli River at the 

Powerhouse site.  The tunnelling media in this area will primarily consist of fair to poor 

categories of phyllite (Q:4-10, RMR: 45-52, Class III-IV), with certain sections possibly 

degrading to Class-V due to weak rock mass, such as weathered, carbonaceous phyllite, or 

minor shear zones if encountered.  To address this, appropriate protective measures like rock 

bolts and shotcrete are recommended to stabilize and reinforce potential wedges in the rock. 

Moreover, there is a likelihood of water from the Trishuli River through the southern wall (left 

wall) at Adit-4.  To manage this situation effectively, a suitable drainage system is necessary to 

expel seepage water from the tunnel and maintain its integrity. 

 

Following the counsel provided by the International Panel of Expert (PoE), the project is 

planning to commence the early excavation of Adit 2.  This adit holds a strategic position along 

the route, situated nearer to the midpoint of the headrace tunnel.  Its preliminary excavation 

aims to serve as an exploratory step preceding the primary construction activities.  This method 

anticipates multiple benefits, such as identifying potential rock types at deeper levels, and 

enhancing the contractorôs strategies for blasting patterns, construction methods, and 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 11 

 

streamlining related procedures.  This approach is poised to optimize the projectôs timeline, 

contributing to a more efficient completion process. 

 

2.8.5 Surge Shaft 

A surge tank is provided to protect the pressure tunnel and penstock from the direct effect of 

water hammer caused by a sudden change in flow conditions. It also assures normal supply to 

the turbine in response to the change of load in the generation system.  

 

An orifice type surge shaft of 25.0 m internal diameter and a height of 5.4 m is proposed for 

Tallo Seti HPP is located at 84.44042 E and 27.82164 N. The surge shaft is located towards the 

end of the headrace tunnel before the inclined shaft takes into consideration the dynamic 

pressure exerted by the sudden load acceptance or closure. The maximum upsurge anticipated 

for sudden closure is EL 293.96m and the minimum down surge level is El. 249.02 m. A vertical 

gate is provided at the downstream end of the tunnel at the intake to the steel line tunnel. 

 

2.8.6 Penstock Tunnel and Inclined Shaft 

A Penstock tunnel of internal diameter 6.75 m internal dia. and 197.0 m length which includes 

a horizontal section at El. 234.75 m with an upper elbow bend of 17.45 m, an inclined section 

with lower elbow bend of 454.0 m and a horizontal section at El.192.5 m of 54 m length up to 

the trifurcation leading to the powerhouse. The work is similar in nature to the HRT works and 

the surge shaft. The shaft drops at an inclination of 50 degrees from EL. 234.75 m to EL. 192.5 

m with an upper elbow and lower elbow each with a radius of 20.25 m. The horizontal penstock 

tunnel of internal 6.75m dia. trifurcates into 3.9 m dia., 35 m long penstock manifold leading 

to three turbines. For approach to bottom horizontal tunnel at EL.192.5m, one construction Adit 

has been proposed. 

 

2.8.7 Powerhouse 

Hydropower plant has been proposed at Right Bank of Trishuli River for installation of three 

units each of 42 MW (Total 126 MW).  The centre point of the powerhouse is located at 

84.44063 E and 27.8294 N. The powerhouse is 92 m (L at erection bay level) x 33.5m (W) x 

45.6 m (H) size with steel roof truss as shown in Figure 5. The erection bay is located at the 

Right end and the Control Block is located downstream of Machine Hall. The centerline of the 

machine is set at El.192.5 m. The bottom level of Powerhouse is proposed at El 183.5 m. The 

construction of the powerhouse includes the construction of powerhouse, tailrace, and take-off 

yard. The units are located at the spacing of 17.0 m spacing. 

 

The layout of the powerhouse is shown below. 

 

The floor levels of the powerhouse are as follows: 

MIV Floor   El. 189.50 m 

Turbine Floor    El. 198.0 m 

Generator Floor   El. 203.0 m 

Machine Hall Floor  El.207.5 m 

Auxiliary Floor  El 213.0 m 
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Figure 7: Layout of Powerhouse (Source: Detail Design Report, 2021) 

 

2.8.8 Tailrace 

A tailrace channel of an approximate length of 82 m conveys the discharge to Trishuli River. It 

is located at 84.43849 E and 27.81692 N.  The channel width ranges from 40 m at the draft tube 

outlet to 34m at the outfall with slight bend to guide the water downstream of the powerhouse. 

2.9 Salient Features of the Main Project Components 

Project Location   

Province : Gandaki Province and Bagmati Province 

District : Tanahu and Chitwan 

Municipality/ Wards : Rhishing, 1, 3 

Byas 13, 14 

Bandipur 6 

Devghat 2, 3, 4 

Anbukhaireni 5, 6 

Bharatpur 29 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 13 

 

Headwork Site : About 24 km from Damauli 

Powerhouse Site : at Gai Ghat (about 17 km from Mugling Bazar) 

Geographical Co-ordinates   

Latitude : 27Á 47ǋ 30'' to 27Á 55' 00" 

Longitude : 84° 17' 30" to 84° 28' 42" 

 

General 

  

Name of River : Seti River 

Nearest Town : Damauli 

Type of Scheme : PROR 

Full Reservoir Level : El. 275.0 m 

Minimum Draw Down Level : El. 272.0 m 

Normal Tail Water Level : El. 200.0 m 

Minimum Tail Water Level : El. 198.0 m 

Max. Gross Head : 77.0 m 

Min. Gross Head : 72.0 m 

Gross Operating Head : 75.33 m 

Net Head : 67.05 m  

Installed Capacity : 126.0 MW 

Average Annual Energy after 

Outage 

: Total Energy = 520.78 GWh 

Wet Energy = 360.98 GWh 

Dry Energy = 159.80 GWh 

(Peak = 122.04 GWh & Off Peak= 37.76 GWh) 

Hydrology   

Catchment Area : 2859 sq. km at Intake 

Catchment Area : 19,800 sq. km at Powerhouse 

Design Discharge  : 206.9 m3/sec 

Riparian Release : 5.08 m3/sec 

Design Flood Discharge : 9071 m3/sec (1 in 500 yrs. return period, n-1 gates) 

Design Flood Discharge : 10,096 m3/sec (1 in 1000 yrs. return period, n gates) 

 

Diversion Structure (Barrage) 

  

Total Width of Barrage : 200m at top (including non-overflow structures) 

Total width between abutments : 110.5 m 

Total Length of Barrage : 213 m 

Length of Cistern : 85 m 

Nos. of gates : 6 

Width of a spillway bay : 11m 

Nos. of piers : 5 

Width of a pier : 6m 

Width of fish pass : 5m 

Width of a fish pass wall : 1.75m 

Average Riverbed Elevation : EL. 246.0 m 

Under sluice Sill Elevation : EL. 248.0 m 

Under sluice Opening (W X H) : 11m x 14m 

Barrage Crest Elevation : EL. 277.0 m 
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Cistern Elevation : EL. 240.3 m 

 

Power Intake  

  

Type of Intake : Side Intake  

Nos of Opening : 3 

Size of an Intake (W x H) : 20.85 m x 24.5m  

Intake Sill Elevation : EL.252.5 m 

Nos. of piers : 2 

Width of a pier : 1.62m 

No. of Coarse Trash rack : 3 

Size of the trash rack (W x H) : 5.2 m x 24.5m  

 

Headrace Tunnel 

  

Type : Modified Horseshoe, finished circular 

Diameter of tunnel : 8.25 m (finished) 

Length : 6763 m 

No. of Adits along HRT : 3 

Rock Type encountered : Class 3 (20%), Class 4 (60%) & Class (5 &6) (20%) 

Size of Adits (WxH) : 5.5 m x 7.5 m 

 

Surge Shaft 

  

Type : Circular- Restricted Orifice (open to sky) 

Effective Depth : 55 m 

Diameter (Or size) : 25 m 

Max. Up Surge Level : 293.5 masl 

Max. Down Surge Level : 249.5 masl 

Normal Operation Level : 275 masl 

Invert of Surge Shaft : 231.37 masl 

Dia. Of Restricted Orifice : 3.5 m 

 

Steel Penstock Pipe 

  

Type : Circular 

Internal Diameter : 6.75 m  

Length : 197 m 

Steel Thickness : 30 mm (varies) 

Length of horizontal pressure 

tunnels 

: 124.0 m 

Length of inclined pressure 

tunnel 

: 36.0 m 

Length of bending pressure 

tunnel 

: 35.0 m 

Length of manifold : 35.0 m one mid short part, 44 m two long side parts 

Diameters of manifold : 3.9m and 3.0m 

 

Powerhouse 

  

Type : Semi-Underground 
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Size (L x W) : 92.0 m x 32.0 m at erection bay 

Height : 47.0 m with steel roof 

Turbine Axis Level : 192.5 masl 

 

Tailrace 

  

Type : Free Flow  

Tailrace Length : 82.0 m draft tube end 

Width at EL 185.5 masl : 40.0 m (varies towards riverbank) 

Tailrace Water Level (normal) : 200.0 masl 

Tailrace Water Level (min.) : 198.0 masl 

 

Turbine 

  

Type : Francis 

Number : 3 

Capacity per unit : 42.0 MW 

Turbine Axis Level : 192.5 masl 

Net Head : 67.05 m 

Turbine Efficiency : 94.0% 

Generator Efficiency : 98.5% 

 

Governor 

  

Type : (PID) Electronic-hydraulic type 

Adjustment for Speed Drop : Speed sensor 

 

Generator 

  

Type : Salient Pole, Semi Umbrella 

Rated Output Capacity per Unit : 52 MVA 

Power Factor : 0.9 

Generation Voltage : 11 kV+-5% 

Frequency : 50 Hz 

No of Units : 3 

 

Transformer 

  

Type : 3 phase, Outdoor, Oil Immersed 

Rated Capacity : 52 MVA, 11kV/220 kV 

No of Units : 3 

Vector Group : YNd11 

Frequency : 50Hz 

 

Transmission Line 

  

Voltage Level : 220 kV single circuit 

Length : About 2 km 

Conductor Type : ACSR Bison 

From : LSHP Pothead Yard 

To : USHP-New Bharatpur Substation line in LILO 

Scheme  
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No. of Trees to be removed : 19,115 

Land Required (Ha) : Permanent: 210.30 ha 

Temporary: 61.15 ha 

SPAF :  285 HHs 

Project Cost Estimate   

Total Cost of the Project : $ 180 Mil. (Base Cost) 

CSP Cost : USD 9,00,000.00 (NRs 120,600,000.00) 

Construction Period : 5.5yrs 

 

2.10 Ancillary Components of the Project 

2.10.1 Project roads 

A comprehensive road network plan has been put forth to access various project sites, including 

dam site, Adit, surge shaft, powerhouse, construction sites, disposal sites, and quarry sites.  The 

proposed plan involves the construction of approximately 12.913 km of new roads to facilitate 

the development of different project components. 

 

Additionally, the project includes the enhancement and reinforcement of existing roads.  This 

upgrade will cover a total stretch of 16.72 km from Damauli to the headworks and another 9 

km road from the barrage to Ghumaune.  The goal is to ensure these roads can withstand heavy 

equipment and machinery traffic under all-weather conditions throughout the year. 

 

For the major roads, a loading class of 40 R has been designated in adherence to IRC (Indian 

Road Congress) standards, aiming to provide the necessary strength and durability for efficient 

transportation within the project area. 

 

The planned road width is specifically designed to accommodate smooth traffic flow, primarily 

consisting of rear end dumpers, tippers, transit mixers, loaders, excavators, backhoes, and other 

loading equipment.  Considering necessary clearance on the sides, proper drainage provisions, 

and parapets, the required formation width for the roads has been estimated to be 7.5 m. 

 

Road Width 

¶ Average vehicle width =   3.00 m 

¶ Clear distance from side drain =  1.50 m 

¶ Clear distance from parapet =  2.00 m 

¶ Drain width (average) =  0.50 m 

¶ Parapet thickness =   0.50 m 

¶ Total width =     7.50 m 

 

A drainage system consisting of an open drain will be built along the hillside, during the water 

flow towards culverts placed at suitable locations.  Breast walls will be strategically constructed 

to retain the hillside slopes as needed.  On the other hand, for safety purposes, parapets will be 

installed at appropriate intervals along the valley side of the road.  Additionally, retaining walls 

will be erected wherever necessary to ensure stability and support. 
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Figure 8: Project Access Roads (Source: Detail Design Report, 2021) 

 

Table 2. 1: Proposed project roads construction and upgradations 

SN Roads Length of road [km] Remarks 

1 Inundation Re-aligned Road 7.28  Temporary, Gravel Road  

2 Access road to Adit-2 2.627  Temporary, Gravel Road  

3 Highway to Surge shaft  2.517  Temporary, Gravel Road  

4 Access Road to Adit 3 0.419  Temporary, Gravel Road  

5 Access Road to Transformer Bay 0.07  Temporary, Gravel Road  

  Subtotal 12.913   

6 
Up gradation and Maintenance 

Works 
26   

  Total 38.913   

 

Damauli ï Headworks section 

The initial segment commences from Damauli Bazar and stretches all the way to the headworks.  

The total length of this road is approximately 24 km.  Within this segment, a total of 7280 m 

will be realigned because of possibility of inundation after formation of the reservoir.  The 

remaining 16,879 m of the road will undergo upgrading.  
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Figure 9: Access Road from Damauli to Barrage Axis (Source: Google Earth Image) 

 

Barrage ï Adit 2 section 

This segment of the access road is planned to connect the Barrage with the Adit-2.  The total 

length of this section is 2670 m.  Along this route, there is a 118 m long bridge, located between 

chainage 0+331 m and 0+450 m. 

 

 
Figure 10: Access road to Adit-2 (Source: Google Earth Image) 
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Access to the Surge Shaft 

This section of the access road links the Mugling-Narayan Ghat Highway with the Surge Shaft 

right uphill of the powerhouse complex.  This access road commences from the Highway at 

0+000 m and stretches all the way to the Surge Shaft at chainage 2+517m. 

 

Notably, this access road incorporates a 222 m long bridge, known as Bridge-3, spanning over 

the Trishuli River.  This bridge plays a crucial role in connecting the road and facilitating 

smooth transportation along the route. 

 

 
Figure 11: Access Road to surge shaft (Source: Google Earth Image) 

Surge Shaft ï Adit 3 Section 

This section of the access road establishes a connection between the previous access road of the 

Surge Shaft and Adit-3.  This access road has a length of 419 m, serving a vital link to the Adit-

3. 
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Figure 12: Access Road to Adit 3 

Adit 3 ï Transformer Bay Section 

This section provides access road, extending 69.93 m in length, provides a direct connection 

between the access road of Adit-3 and the Transformer Bay. 

 

 
Figure 13: Access Road to Transformer Bay 

 

2.10.2 Project Bridges 

Considering accessibility requirements to the project components, building of 2 bridges have 

been proposed.  The first bridge will be located downstream of the Barrage, spanning across 

the Seti River.  The second bridge will be positioned downstream of the powerhouse, crossing 

the Trishuli River.   

 

These bridges are scheduled to be constructed before the main project components are 

undertaken and will be developed simultaneously with the construction of the project roads.  To 

ensure sufficient strength and durability, the proposed bridges will adhere to a loading class of 

40R, following the guidelines set forth by IRC standards. 

 

Two bridges one downstream to the dam axis across Set River and the other downstream of the 

powerhouse site across Trishuli River, as shown in the figures below, will be required to 

facilitate the construction of various components of the project.  The construction of the bridges 

would be done prior to the construction of the main project components and parallel to the 

construction of the project roads. The bridges have been proposed of 40R loading class as per 

IRC standards. 
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Figure 14: Proposed location of bridge at headworks site (Source: Detail Design Report, 

2021) 

 

Figure 15: Proposed location of bridge at powerhouse site (Source: Detail Design Report, 

2021) 
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2.10.3 Quarries/Borrow Areas 

The estimated total requirement for construction materials includes 1,127,700 m3 of coarse 

aggregates and 650,165 m3 of fine aggregates.  To fulfill this demand, it is projected that 

approximately 2 million m3 of materials will be obtained from 2 identified Rock Quarries (RQ) 

with areas measuring 5.37 ha and 1.25 ha. 

 

Likewise, the fine aggregates will be sourced from 5 identified river borne materials (RBM) 

with areas of 5.75 ha, 13.89 ha, and 6.65 ha, as well as from 2 old alluvial deposits covering an 

area of 4.28 ha.  Approximately, 0.6 million m3 of fine aggregates are expected various 

identified quarries, while the remaining amount will be obtained by crushing the potential muck 

generated from the excavation sites. 

Total Concrete     = 1,088,620 m3 

Total Coarse Aggregates    = 1,127,700 m3 

Total Fine Aggregates    = 650,165 m3 

Total Cement      = 372,376 MT 

 

Two rock quarries (84.4032248 E/ 27.860857 N and 84.464200 E/ 27.835911 N) and 3 river 

borrow sites have been identified, except for one old alluvial deposit located near the dam site.  

It shall, however, be noted that an approach road is needed to facilitate the transportation of 

quarry materials.   

 

2.10.4 Muck Disposal Sites 

The excavation works for the project will result in a substantial amount of muck, totaling 

approximately 1.87 million m3.  To manage tis waste, designated disposal sites have been 

identified.  However, the rugged terrain of the project area limits the availability of flat or gently 

sloping areas suitable for muck disposal.  As a solution, some gently sloping private lands near 

the left bank of the Seti River and right bank of the Trishuli River have been selected as disposal 

sites. 

 

For this purpose, 3 disposal sites have been identified (542996.931, 3077663.461 meters; 

53201.26, 3081803.65 meters and 539397.052, 3081536.42 meters). One of these sites is 

located 0.83 km downstream from the proposed D-1A site, while the other is situated about 

0.55 km downstream from the powerhouse site.  The estimated areas of these disposal sites 

cover 12.31 ha, with a capacity to accommodate around 2.18 million m3 of muck.  However, 

further consideration is being given to explore alternatives sites along the banks of the rivers 

for potential disposal locations. 

 

To safeguard the environment, the spoil disposal will be carried out in a controlled manner, 

ensuring that no disposal will be done in the rivers or below the FRL level of the reservoir.  

Moreover, the retaining measures will be employed at the toe of the disposal piles, using 

suitably designed gabion walls over concrete bases or conventional masonry/concrete toe walls.  

Gabion walls, constructed with locally available stones/boulders from the muck itself, offer 

ease of construction and do not require additional setting/strengthening time.  Restoration of 

the muck disposal sites will be carried out on the completion of the construction works. 

 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 23 

 

The muck excavated from underground is usually moist in condition, and promptly 

transportation to the disposal sites. Since no dust will be generated during transportation, cover 

the truck will be optional.  The disposal process, however, will involve continuous trips by 

dump trucks, generating high noise levels, and potentially affecting ambient air quality.  

Therefore, regular monitoring of air quality and noise level will be carried out. It is also 

advisable that the sprinkling of the access roads with water sprinkling tanks time-to-time will 

help control the dispersion of particles. 

 

2.10.5 Project Colonies 

Ownerôs building and colonies 

The ownerôs colony is designed to accommodate both residential and office needs for its staff 

during both pre and post construction stages.  Along with residential complexes, the colony will 

provide various essential facilities, which include medical aid facility, places of worship, 

firefighting services, educational and vocational resources, banking and telecom services, 

shopping outlets, sports and recreational amenities, community function areas, fuel dispensing 

outlet, materials testing laboratory, and others.  To support the upkeep of automobiles, a small 

workshop or auto shop will also be present within the colony. 

 

The permanent camp at the headworks is proposed to be situated downstream of the barrage, 

approximately 304 meters downstream of the damsite, adjacent to the suspension bridge, along 

the left bank of the Seti River.  The selected area for the camp covers around 0.44 ha.  The HW 

camp will have a total of 4 buildings. The water supply to the camp is proposed to be supplied 

from existing springs around the areas or water tapped from Seti river and treated to appropriate 

standards. The headwork camp is proposed to house one field office with family residence on 

the first floor and one Type F dormitory. A health post for first aid and a guard house for the 

security of the camp is also proposed.  

 

 
Figure 16: Location of Headworks camp (Source: Detail Design Report, 2021) 
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Figure 17: Plan view of the Headworks Camp (Source: Detail Design Report, 2021) 

 

The permanent camp for the powerhouse is strategically planned to be located at the right bank 

of the Trishuli River in Gaighat, Devghat-4. The PH camp will be located inside the powerhouse 

complex.  The area required for this camp will be 2.28 ha. The road distance of the camp from 

the powerhouse is about 300m. This camp will serve as a comprehensive facility to meet various 

accommodation and operational needs. The powerhouse camp is proposed to house two office 

blocks, one guest house, one project managerôs residence, one consultantôs residence, two 

family residences, two engineerôs residence, and two dormitories. The camp will also include 

one health post, a grocery shop, a warehouse, a workshop, two messes and a guardhouse.  

 

The two office blocks are proposed, one for the Ownerôs and the other for the consultants with 

two open type office space, project managerôs room, administration and accounts sectionôs 

room, meeting room and a hall.  
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Figure 18: Location of Powerhouse Main camp (Source:Detail Design Report, 2021) 

 

 
Figure 19: Plan view of Powerhouse camp (Source:Detail Design Report, 2021) 

2.10.5.1 Contractorôs colonies and buildings 

Temporary buildings will include contactors colonies which would serve the purpose of 

residence and offices, facilities for social activities like shopping, social gatherings, worship, 

etc. for the contractors and their families engaged in project. Ample space for colonies of civil, 

H&M and E&M contractor has been marked near both the headworks and powerhouse 

locations. The same location shall be partially shared by a proposed medical clinic building and 

first aid center during project execution phase. 
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2.10.5.2 Labor Camps 

The number of engineers, officers, and workers deployed by the contractors from various 

disciplines will be determined by them based on the requirements of each construction phase.  

To accommodate the labor force, three labor camps have been designatedðone at each dam 

site, one at the HRT (Headrace Tunnel), and one at the powerhouse location. 

 

All contractor establishments are expected to be temporary in nature.  The total area required 

for these contractor setups is estimated to be approximately 3.06 hectares. These camps will 

serve as temporary bases to facilitate smooth construction operations and provide the necessary 

facilities and resources for the workforce during the project's different stages. 

2.10.5.3 Workshops  

Considering the layout of civil components, both the dam site and powerhouse areas will serve 

as major construction hubs throughout the projectôs implementation period.  Due to their 

distance from each other, it is more practical and efficient to establish separate job facilities of 

significant nature near each of these work zones. 

 

To facilitate earth moving, concreting, and drilling operations, two separate workshop bases 

have been proposed: one at the dam location and another near the powerhouse area. As the 

entire construction process will be highly mechanized, self-sufficient repair and service 

facilities will be set up at the project site. There are no external mechanical services or facilities 

available nearby, so all mechanical repairs and servicing will be done in-house. Sufficient space 

will be allocated for workshops, maintaining an ample inventory of spares (both fast and slow-

moving), consumables, and other materials. Skilled manpower will be deputed to ensure 

efficient operations and minimize downtime. 

 

The separate workshops will cater to various equipment categories, including: 

¶ Earth-moving machinery mounted on tracks such as excavators and dozers. 

¶ Earth-moving machines mounted on tires, including dumpers, loaders, and graders. 

¶ Pneumatic equipment and concreting equipment like boomers, wet shotcrete machines, 

and concrete pumps. 

¶ Transport equipment, comprising buses, trucks, transit mixers, ambulances, and light 

vehicles. 

¶ A dedicated penstock fabrication yard near the powerhouse area. 

 

Each workshop will have a partly covered area in addition to open space. Equipment requiring 

major overhaul or repairs will be parked under cover, while open areas will serve as parking 

spaces for equipment undergoing minor repairs. Under the covered space, there will be 

provisions for a store to stock equipment spares, an office, and toilet facilities. Additionally, 

each work site will have a first aid post that caters to the requirements of the workshop crew. 

 

These well-equipped and strategically located workshops will ensure the smooth functioning 

and top operational condition of the construction fleet, contributing to the overall efficiency of 

the project implementation. 
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2.10.5.4 Stores and Warehouses 

Efficient management of material and spares required for various project activities is a critical 

aspect of the project's success. To ensure a smooth supply chain, three central warehouses have 

been strategically planned. One warehouse will be established for the powerhouse complex, 

while the other two will serve the dam complexes on each limb. These central warehouses will 

receive and manage all incoming supplies. 

 

Additionally, specific items such as cement, reinforcement steel, explosives, and other job-

specific materials may be sent directly to the respective sites based on their demand. To 

maintain organization and ease of access, the warehouses will also stock electrical items 

separately, ensuring that all necessary materials are readily available for the project's smooth 

execution. 

2.10.5.5 Aggregate processing plants/batching and mixing plants 

The total concreting demand for various structures has been calculated as 1,088,620 m3, based 

on design requirements. The construction quantities for both the dam and powerhouse areas are 

substantial. The construction activities will primarily concentrate in three areas: the dam areas, 

the Headrace Tunnel (HRT), and the powerhouse area. These three working zones are 

approximately 13 km apart from one another. Given this considerable distance, it is more 

efficient and practical to establish independent services at these major working zones. 

 

To cater to the concrete needs, three aggregate processing/batching plants and laboratories are 

proposed, each designated for the headworks, tunnel, and powerhouse. The raw aggregates from 

the borrow areas will be transported to the aggregate processing plants using 25T dumpers. This 

approach ensures streamlined and dedicated services for each working zone, contributing to the 

project's overall efficiency and success. 

 

2.10.6 Explosive Bunker 

To ensure the safe storage and handling of explosives necessary for drilling and blasting 

operations, a permanent bunker will be constructed. The project authority will obtain all the 

required approvals from the concerned authorities before establishing the bunker. Transporting 

explosives from the bunker to the work sites will be done using specialized explosive vans, 

adhering to all safety codes and regulations prescribed by the government. To maintain constant 

security, the bunker will be appropriately guarded round the clock. 

 

Safety is a top priority in the project area, and adequate arrangements for lighting and security 

will be made to ensure a safe working environment. The project will take all necessary 

preventive measures against accidents as per various IS (Indian Standard) Codes. Access to the 

project work site will be restricted, and only visitors with permits issued by relevant competent 

authorities will be allowed entry. To ensure accountability and safety, all workforce and 

personnel will carry identity cards and passes issued by the project authority, which will be 

checked at entry check posts located at suitable places. 

 

Based on assessments, a single bunker with a 20 MT capacity will suffice to meet the project's 

requirements for explosive storage. The location of the explosive bunker complex has been 
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strategically planned to minimize the distance traveled by explosive vans. In accordance with 

the Explosive Rules of 1983, a safe distance of 300 meters from public roads will be maintained, 

ensuring the safety of nearby areas. 

2.11 Activities related to the project 

2.11.1 Excavation and spoil disposal  

The project involves excavation of materials for the construction of its structures, some of 

which can be reused, while others will eventually require proper disposal. The relevant data is 

summarized in the table provided below: 

 

Table 2. 2: Excavation source and volume (cub m) - structure wise (Source: Detail Design 

Report, 2021) 

SN Details Quantity 

 Diversion dam  

1 Excavation in boulder mixed material 360,236 m3 

2 Excavation in soft rock 63,571 m3 

3 Total Excavation 423,807 m3 

4 Concreting 336,114 m3 

5 Reinforcement steel 13410 MT 

 Power Intake  

1 Excavation in soil and soft rock 3276 cum 

2 Open excavation in rock 4914 cum 

3 Concreting 9701 cum 

 Headrace Tunnel  

1 Underground excavation by tunneling method  

2 Removing over break fallen muck 24,231 m3 

3 Drilling Grout Holes & drainage holes 245,736 m3 

4 Cement Grouting 11,772 T 

5 Rock Bolts 388,000 m 

6 Permanent supports 3,428 MT 

7 Concreting 95,061 m3 

8 Reinforcement   

9  Shotcrete 39,274 m3 with 153720 m2 

Wire Mesh 

 

 Adits  

1 Open excavation 115,594 m3 

2 Excavation by tunneling 12,843 m3 

3 Rock Bolts 106,311 M 

4 Shotcrete     7786 m3 with 51,908 Sqm 

Wire Mesh 

5 Steel Ribs In class 4 and 5 
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 Surge shaft  

1 Open excavation 119,290 m3 

2 Excavation of shaft      150,575 m3 

3 Rock Bolts 105,183 m 

4 Shotcrete 5,323 m3 

5 Concreting/ RCC Lining 5303 m3 

6 Reinforcement 424 MT 

  Lattice Girder/ Steel Ribs For class V & VI 

 

 Penstock tunnel and shaft  

1 Excavation in soft rock 4495 Cum 

2 Excavation in rock 6743 Cum 

6 Concreting 2083 m 

7 Reinforcement        156 MT 

8 Penstock Steel 775 MT 

 

 Powerhouse, tailrace   

1 Overburden Excavation 17,817 Cum 

2 Rock Excavation 338,538 Cum 

3 Backfilling 27950 Cum, 

4 Concrete 48,161 Cum 

5 Reinforcement 3612 MT 

6 Structural Steel 35 MT 

 

Table 2. 3: Equipment requirement (Source: Detail Design Report, 2021) 

S.n

o. 

Consolidat

ed 

equipment 

Capacit

y 

Dam/Cofferd

am 

  Tunn

el 

Surg

e 

shaft 

Pressu

re 

shaft 

Pow

er 

hous

e 

TR

C 

Tot

al 

1.      Excavator 1.57 

cum 

2     1  3 

2 cum        1 

3 cum 2       2 

2.      Rear end 

Dumpers 

25 MT 4   4  6  14 

15MT   13     21 

3.      Concrete 

Pump 

40 

cum/hr 

4       4 

25cum./

hr 

     1  2 

30 

cum/hr- 

  2 1    3 
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4.      Concrete 

Mixer 

6 cum 8       8 

5.      Crane 8 MT 1       1 

35 MT 1       1 

40 MT      1  1 

6.      Tower 

Cranes 

(3 cum 

bucket) 

10 T 2       2 

7.      Tractor 

Trollies 

- 8       8 

8.      Diesel 

compresso

rs 

300 cfm 2       2 

1600 

cfm 

2       2 

9.      D.G. Set 500 

kVA:  

1  1     2 

1010 

kVA 

1     1  2 

10.    Rock 

bolter 

 2   2 1 2  8 

11.    Dozer 

(Track) 

324 HP 1       1 

90 HP      1  2 

12.    Tire 

Dozers 

 1       1 

13.    Motor 

Graders 

 1       1 

14.    Water 

Sprinkler 

 2       2 

15.    

           

  

Backhoe 

Loader 

(JCB) 

 4       4 

16.    FE Loader 3 m3        1 

2 m3    3    3 

17.    Grout 

pumps 

200 cfm 18    2   20 

18.    Grouting 

equipment 

 1  6 1    8 
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19.     B&M 

plants 

160 cum 

/hr 

1       1 

90 

cum/hr 

     1  1 

60 

cum/hr 

  1     1 

20.    Aggregate 

processing 

& 

screening 

plant 

500 T/hr 1     1  2 

21.    Transit 

Mixers 

6 cum 6  9   5  23 

22.    Needle 

Vibrator 

65mm 

dia 

Needle 

18       18 

23.    Shotcrete 

machine 

With 

robotic 

arm 

10cum/

hr 

2  7 1  1  11 

(5cum/h

r) 

   1 1   3 

24.    Drilling 

equipment

- Jack 

Hammers 

 6  6 6 2 2 2 26 

25.    Hydraulic 

Hammer 

 1  1   1 1 4 

26.    Drill 

jumbo 2 

Boom 

 1  5 1  1  9 

27.    Bobcat 

excavator 

0.5cum.   1     2 

28.    Concrete 

placers 

   3     4 

29.    Shutters 

Overt & 

Invert 12m 

long 

   2     2 

30.    Traveler 

for above 

   2     2 

31.    Shutters 

for Overt 

& Invert 

6m long 

   2     2 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 32 

 

32.    Shutter 

Vibrators 

   24     24 

33.    Raise 

Borer 

    1    1 

34.    Hydraulic 

Platform 

   3 1 1 1  6 

35.    Slipform 

shutter for 

surge shaft 

    1    1 

36.    Dewaterin

g pumps of 

sort 

LOT         

37.    Welding 

sets 

LOT         

38.    Winch 

  

10T      2  2 

30T      1  1 

39.    Rib 

bending 

machine 

   2 1    3 

40.    Penstock 

plate 

bending 

machine 

      1  1 

41.    Testing 

equipment 

(Ultrasoun

d, 

radiograph

y, X ray) 

LOT         

42.    Sand 

Blasting 

accessorie

s 

Set     2   2 

2.12 Construction plan 

The construction of this project involves three main civil work activities, which are as follows: 

(a) Headworks: 

¶ Barrage with gated low-level spillways 

¶ Stilling Basin 

¶ Intake 

(b) Underground Works: 

¶ Head Race Tunnel 
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¶ Adit 

¶ Surge Shaft 

¶ Inclined and Horizontal high-pressure tunnel 

(c) Powerhouse: 

¶ Powerhouse Complex 

¶ Switchyard 

¶ Tail Race Channel 

 

While ideally, one construction agency would be suitable for coordinating and interfacing all 

the works to ensure the target commissioning dates, it is recommended to divide the works into 

the following packages for better efficiency and management: 

 

Lot1: All Civil Works & H&M Works 

Lot 2: E& M Works Transmission Line and Substation Works 

Lot 3:  Infrastructure Works/ Bridges & Township, Construction Power 

 

The construction project includes the building of two bridges: one downstream of the dam and 

the other downstream of the Powerhouse, aimed at facilitating the overall construction process. 

Additionally, certain infrastructural works will be carried out before commencing the main 

project construction. The responsibility for the upgradation of access roads and the construction 

of access roads to project components will be assigned to the concerned Civil Contractor. 

2.13 Type of land to be occupied by the project. 

The project will necessitate a total of 271.45 hectares of land on a permanent basis, comprising 

54.32 hectares of forest land, and 27.02 hectares of cultivated land. The project will require 

61.15 ha of land on a temporary basis. The total land required for the project is 271.45 ha. The 

impacted forested area is currently under the management of community forest userôs groups 

and leasehold forest usersô groups. The project is expected to affect a total of 15 community 

forests and 5 leasehold forests. 
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Table 2. 4: Land requirement for the project [ha] (Source: GIS Analysis and Land Demarcation Survey) 

Project Component 

Government Land 
Private 
Land 

Total Land Acquisition 
Type 

National 
Forest 

River and 
River Bank 

Public 
Land Cropland Permanent Temporary 

Ownership MoFE MoFE MoLCPA    

Reservoir 275 m 30.29 72.68 40.25 14.23 157.45 - 

Reservoir Buffer 278m - - 23.95 - 23.95 - 

Clay Area 6.81 - - - - 6.81 

RBM-1 - 5.54 - - - 5.54 

RBM-2 - 7.34 - - - 7.34 

RBM-3 - 6.28 - - - 6.28 

Old Alluvial Deposits and Coarse Agreegate 2.79 - - - - 2.79 

Intake 3.19 - 5.44 - 8.63 - 

Rock Quarry - B 5.37 - - - - 5.37 

Additional Dumping area at Intake 0.23 2.68 - - - 2.91 

Batching Plant and Laboratory for Tunnel B 0.54 - 0.56 - - 1.10 

Permanent Camp Area - A - - - 0.44 0.44 - 

Temporary Labor Camp - A 0.25 - 0.33 0.82 - 1.40 

Explosive Store House/Barrack - - - 0.41 - 0.41 

Access Road to Adit 2 1.06 - - - - 1.06 

Adit 2 - - 0.09 - - 0.09 

Batching Plant and Laboratory A 0.49 - 0.03 - - 0.52 

Temporary Labor camp B 0.10 - 0.41 - - 0.51 

Powerhouse Area 0.46 - 9.93 6.30 16.69 - 

Surge Shaft - - 0.78 0.08 0.86 - 

Adit - 3 - - 0.04 0.03 - 0.07 

Adit - 4 - - 0.01 0.16 - 0.17 
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Project Component 

Government Land 
Private 
Land 

Total Land Acquisition 
Type 

National 
Forest 

River and 
River Bank 

Public 
Land Cropland Permanent Temporary 

Temporary Labor Camp C - - - 1.15 - 1.15 

Access Road to Surge Shaft, Adit 3 and Adit 4 - - 1.15 0.91 - 2.05 

Dumping Area - PH 2.30 - - 0.22 - 2.52 

RBM-4 - 3.91 - - - 3.91 

RBM-5 - 2.28 - - - 2.28 

Employer Camp Alternative - 2 - - - 2.28 2.28 - 

Dumping Area - HW 0.44 6.44 - - - 6.88 

Total 54.32 107.14 82.97 27.03 210.30 61.16 

 

As a result of the land intake by the project, 285 families are expected to be affected, necessitating proper compensation and 

resettlement measures to mitigate the impact on the affected communities. 
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2.14 Requirement of the project 

2.14.1 Human resource 

The construction of the project will require a total of 1,293 laborers, comprising both skilled 

and unskilled workers. The workforce details are summarized in the table provided below: 

 

Table 2. 5: Human resource requirement (Source: Detail Design Report, 2021) 

 
 

 

2.14.2 Construction material (quantity and source) 

The project's construction materials encompass stone, coarse aggregates, and sand.  The 

potential sources and tentative estimations of the quantities of these construction materials are 

provided below: 

 

 

Table 2. 6: Construction material requirement (Source: Detail Design Report, 2021) 

SN Consolidate

d Quantities 

Diversion 

Dam 

Power 

Intake 

Head 

race 

Tunnel 

Adits  Surge 

Shaft 

Pensto

ck & 

Shaft 

Power 

house 

and 

TRC 

Total 

1 Excavation 

in 

soil/boulder 

mixed 

360,236 3,276   115594      

 

17,817 

496,92

3 
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material 

(m3) 

2 Excavation 

in soft rock 

(m3) 

63,571      119290 4,495  187,35

6 

3 Excavation 

in hard 

rock(m3) 

  4,914 484,63

8 

12,843 150,57

5 

6,743 338,53

8 

998,25

1 

4 Concrete 

(m3) 

336,114 9,701 95,061   5,303 2,083 48,161 496,42

3 

5 Reinforcem

ent steel 

(MT) 

13,410       424 156 3612 17,602 

6 Structural 

Steel (MT) 

    3,428       35 3,463 

7 Drilling 

Grout Holes 

& drainage 

holes (m) 

    245,73

6 

  12032   12172 269,94

0 

8 Cement 

Grouting 

(T) 

    11,772         11,772 

9 Rock Bolts 

(m) 

    388,00

0 

106,31

1 

105,18

3 

3956 12172 615,62

2 

10 Shotcrete 

(m3) 

    39,274 7,786 5,323 592.23

9 

1796.7 54,772 

11 Wire mesh 

(m2) 

    153,72

0 

51908       205,62

8 

12 Penstock 

Steel (MT) 

          775   775 

13 Plum (cum)             27,950 27,950 

14 Lattice 

Girder/Steel 

Ribs 

        

2.15 Construction schedule 

The project construction is planned to commence in the second quarter of 2025, with an 

estimated completion time of 5 years. Project commissioning is projected to begin in the second 

quarter of 2030. The detailed project schedule can be found in the provided Annex M.  
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2.16 Energy to be used in the construction (source, amount to be consumed) 

The existing 132kV substation at Damauli will be utilized to draw construction power to the 

required extent at the headworks site.  This power supply will support construction activities in 

various areas, including the dam site, tunnels, surge shaft, penstocks, and powerhouse.  The 

load consumption will cater to plants like the batch plant, aggregate processing plant, concrete 

pumps, dewatering pumps, running and maintenance of water supplies, residential lighting, and 

workshop loads, among others. 

 

To ensure a reliable power supply, a diesel generator with a suitable capacity of around 10 MW 

will be provided as a backup through DG sets.  This backup supply will serve as a contingency 

plan in case of any disruptions to the primary power source. 

 

During the construction phase, both gasoline and electrical energy will be used.  The energy 

required for construction works will primarily involve kerosene, diesel, and petrol usage.  These 

energy sources will fuel various construction equipment and machinery, facilitating the smooth 

progress of the project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 39 

 

Table 2. 7: Construction power requirement (Source: Detail Design Report, 2021) 

 

S.No Name of Equipment Quantity Rating(hp) Rating(KW)
Total Power 

KW)

 KVA/1000= 

MVA

1 Hydraulic Excavator 2 140 104.4 208.8 0.25

2 Batching Plant 3 147.5 110 330 0.39

3 Transit Mixer 2 120 89.5 178.97 0.21

4 Concrete Pump 9 80.5 60 540 0.64

5 Concrete Vibrator 2 15.4 11.5 23 0.03

6 Welding Machine 2 88.5 66 132 0.16

7 Air Compressor (Electric) 2 169 126 252 0.3

8 Air Compressor - Portable (Diesel) 2 60 44.7 89.48 0.11

9 Wagon Drill 2 20 40 0.05

10 Concrete Mixer 8 7.5 60 0.07

11 Shotcrete Machine (Robotic) 2 50 100 0.12

12 Hydraulic Boomer 2 93 186 0.22

13 Raise Borer Machine 2 75 150 0.18

14 Crushing Plant 2 160 320 0.38

15 Tower Cranes 2 63.75 127.5 0.15

16 Rock bolter 8 70 560 0.66

17 Grout pump 20 27 20.1339 402.68 0.47

18 Grouting equipment 8 5 3.7285 29.83 0.04

19 Aggregate processing & screening plant 2 100 200 0.24

20 Needle Vibrator 18 3 2.2371 40.27 0.05

21 Shotcrete machine 14 50 700 0.82

22 Drill jumbo 2 Boom 9 119 1,071.00 1.26

23 Traveler for above 2 5 3.7285 7.46 0.01

24 Shutter Vibrators 24 5 3.7285 89.48 0.11

25 Raise Borer 1 352 352 0.41

26 Hydraulic Platform 6 2 12 0.01

27 Dewatering pumps of sort 1 300 223.71 223.71 0.26

28 Welding sets 20 66 1,320.00 1.55

29 Winch 3 60 44.742 134.23 0.16

30 Rib bending machine 3 10 7.457 22.37 0.03

31 Penstock plate bending machine 1 20 14.914 14.91 0.02

32
Testing equipment (Ultrasound, 

radiography, X ray)
                    -                    -   

33 Sand Blasting accessories 2                     -                    -   

34 Lightening load 40 1 40 0.05

Total 2,165.80 7958 9.36
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2.17 Project implementation schedule 

The Project is planned to be commissioned within 54 months from the zero date. A 

comprehensive construction program is provided in Annexure - Project Schedule. Prior to the 

construction phase, pre-construction activities, including field surveys, borehole drilling, trial 

pits, material testing, public hearings, obtaining necessary clearances, and achieving financial 

closure, are anticipated to take approximately 6 months. 

 

Following this, the tendering process for Civil, Hydro Mechanical, Electro-Mechanical, and 

Transmission Lines is projected to span about 5 months. However, to expedite the construction 

timeline, the Developers will undertake certain infrastructure development activities during this 

period. This proactive approach aims to optimize the overall construction efficiency and save 

valuable construction time. 

 

Upon receiving the work award, the contractors will mobilize within one month and proceed to 

develop the additional infrastructure required within three months. The main components of the 

project work include: 

¶ Barrage  

¶ Power Intake  

¶ Head Race Tunnel  

¶ Surge Tank  

¶ Penstock  

¶ Powerhouse, Tail Race Channel, and Switch Yard works  

¶ Transmission Lines  

¶ Electro-Mechanical Works, including erection, testing, and commissioning of Units. 

 

Hydro Mechanical works will be conducted in coordination with the civil works of the various 

components. This synchronized approach aims to ensure efficient progress and seamless 

integration of all project elements. 

2.18 Mode of execution 

Hydropower projects are executed through two primary modes: EPC (Engineering, 

Procurement, and Construction) mode and package contracts. In the package contract approach, 

eligible contractors are selected based on their past satisfactory performance in completing and 

commissioning hydro projects, considering their capabilities. The civil and hydro-mechanical 

works are bundled into one package and awarded to a single company, consortium, or joint 

venture, limiting the owner's responsibility. Similarly, the Electro-mechanical and 

Transmission line works form another package, also awarded to a single company, consortium, 

or joint venture. 

 

The decision regarding the number of packages considers minimizing interference between 

different work areas and ensuring adequate space for various contractors' camps and 

construction facilities. In preparation for contractor mobilization, essential infrastructure 

construction work will be undertaken in advance to ensure availability when the contractor(s) 
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begin their operations. This proactive approach facilitates smooth project execution and timely 

completion. 
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3 Methods and materials 

3.1 Project Area 

The óproject areaô basically refers to the river valleys of Seti River and its tributaries and the 

adjoining farmland, forest and settlement areas where project impacts or influences are both 

ódirectô and óindirectô. This would also include the primary project sites and related facilities 

that the proponent (including its contractors) develops or controls; areas potentially impacted 

by cumulative impacs from further planned development of the project; areas potentially 

affected by impacts from unplanned but predictable developments caused by the project that 

may occur later or at a different location; and associated facilities that are not funded as part of 

the project (funding may be provided separately by the proponent or a third party including the 

government), and whose viability and existence depend exclusively on the project and whose 

goods or services are essential for the successful operation of the project. The area of influence 

does not include potential impacts that would occur without the project or independently of the 

project. 

 

The area within the boundary of affected municipality-wards is considered as the project 

influenced area and will be hereafter referred to as the project area. A total of 11 wards of 6 

municipalities were identified within the project area out of which 10 wards belong to the 

Tanahu district and 1 ward to Chitwan district. 

 

Table 3. 1: District, Municipality and ward of the Project area. 

District Municipality - ward 

Tanahu Rhising 1, Rhising 3, Byas 13, Byas 14, Devghat 2, Devghat 3, Devghat 4, 

Bandipur 6, Anbukhairini 5, and Anbukhairini 6. 

Chitwan Bharatpur 29 
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Figure 20: Project affected wards (Source: Department of Survey, 2021) 

The project area comprises and is further classified into two areas the óDirect Impact Areaô and 

the óIndirect Impact Areaô on the basis of the magnitude and extent of impacts. The direct 

impact area is further broken down to specific areas and these are defined below.  

Direct Impact Area 

Direct impact area refers to a direct alteration in the existing environmental condition as a 

consequence of project activity.  In general, the project areas to be inundated in the reservoir, 

areas to be occupied by project structures and facility sites, quarry sites, spoil disposal area, the 

low flow area downstream from the dam, physically high risk area, and the access and haul road 

to various sites area are categorized as Direct Impact Areas. This study considers five types of 

areas as direct impact area: 

 

ǒ Inundation Area: This is the area covered by the reservoir at operation level.  This is the 

permanent impact area where the local inhabitants will lose their land and assets on land, 

and physical and productive infrastructures and facilities. There could be irreversible 

losses to natural resources requiring re-establishment in another area. The land in this 

area will have to be acquired by the proponent for the proposed HEP.  

ǒ Project Structure and Activity Area: The óProject Structure and Activity Areaô would 

include areas with permanent and temporary project structures/activity such as power 
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house site, adit sites, permanent project camps, temporary campsites, quarry and spoil 

disposal sites, access road, rig areas etc. These areas have been given identification 

codes that are used in the report. 

ǒ Low Flow Area: The óLow Flow Areaô includes the stretch of the Seti and Trishuli 

Rivers between the dam site and the tailrace outlet where the flow will be significantly 

reduced during project operation. The local inhabitants using riverine resources for their 

socio-cultural and economic activities will be directly affected. The major concern is 

the aquatic ecosystem and the fisheries.  

Indirect Impact Area 

The areas with environmental components having repercussions by other environmental 

components affected/changed by the project component or its activity are considered as the 

óIndirect Impact Areaô.  The areas of the project influenced wards, where project structures are 

proposed to be placed are regarded as indirect project impact areas.  People in the indirect 

impact area may partially lose their land or dependable natural resources such as forests and 

grazing lands or partially or fully deprived of community infrastructure and facilities, built-in 

structures, religious or cultural sites, market centers etc which could be permanently lost in the 

reservoir area or in other direct impact areas. Habitat fragmentation in such areas may result 

and influence wildlife mobility and limit food resources. 

 
 

Figure 21: Impact Area Delineation Map (Source: GIS Analysis) 
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3.2 Project Affected Families 

The term ñProject Affected Families (PAF)ò refers to households impcated by the project, either 

directly or indirectly, whose land, property, or livelihoods may be affected by the project 

construction and/or operation. This term is not limited to those subjected to physical 

displacement but includes, depending on the case, those affected by: 

i) The involuntary acquisition of land that leads to (a) dispalcement or loss of housing; 

(b) loss of property or access to property; (c) loss of income sources or means of 

livelihood, whether the affected persons must move to another location.  

ii)  The involuntaty restriction from accessing legally designated parks and protected 

areas, which can result in negative impacts on their livelihoods.  

 

The categorization of PAF into four classes based on the severity of impact is essential for 

developing effective mitigation strategies. This classification allows for the prioritization of 

resources and interventions, ensuring that all most severely impacted families receive 

appropriate support and assistance. The severity of impact is determined by the percentage of 

land, property, or livelihoods lost, with families grouped accordingly.  

 

Project Affected Families (PAF): 

Families who lose less than 10% of their entire landholding within and outside the project area 

and affected landowners currently residing in the project area or those sharecropper families 

who have land outside the project affected area or sharecroppers who are residing in the 

inundated government land and having land outside the project affected area.  

 

Severely Project Affected Families (SPAF): 

SPAFs refers to a household/familiy that faces substantial negative imapcts due to permanently 

losing more than 10% of their total landholding or source of livelihoods.  

3.3 Data Requirement for the preparation of EIA report and methodology of data 

collection 

The following approach, methodology and procedure were followed according to the provision 

of the EPR2020.  

 

To conduct a thorough environmental impact assessment (EIA) study, it is necessary to review, 

study, and compile a database on the various environmental resources in the direct and indirect 

impact areas.  This will enable the evaluation of the current environmental conditions or 

baseline status of the project. 

 

3.4 Physical and Chemical Environment  

¶ Physiography and Geomorphology.  

¶ Geology and Soil.  

¶ Land Use.  

¶ Climate and Meteorology.  

¶ Hydrology.  
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¶ Land Stability, Erosion and Sedimentation.  

¶ Watershed Conditions and Natural Hazards.  

¶ Air quality.  

¶ Water quality.  

¶ Noise Level.  

  

The data were used to provide, among others, the following information regarding the physical 

environment of the project and its impact areas:  

¶ Likelihood of triggering ï existing landslides, formation of new slides/ slope 

instabilities, and further aggravating soil erosion due to construction activities.  

¶ Slope stability and drainage and minimization of soil erosion and surface water runoff 

during construction works are needed adequately to be considered in the detailed 

design.  

¶ Earthworks of varying extent at project sites are required to provide a level platform for 

construction.   

¶ At the project sites, construction works involving cutting and filling in the hilly areas 

may lead to drainage, soil erosion, instability of slope, and localized water logging 

issues as well as pollution risk due to leaching to soil, groundwater, or surface water if 

any fuel, oil, or chemical spill occurs.  

¶ At all the project sites digging, excavation and, on the access road transportation led to 

dust emissions.  

¶ Noise levels during the construction stages need to be assessed.  

 

Source of all data and information presented in the EIA report were identified: if the source is 

field survey, year and specific methodologies used were given; and if source is published report 

or literature then standard reference format were used with reference list.  Any statement or 

data whose source has not been identified wre not accepted.   

  

The following information was recorded/prepared for all field data collected (while presenting 

the existing environmental condition in EIA information shall be used).  

 

¶ YY-MM-DD, and time of sampling/observation.  

¶ Location of the entire sampling site (distance) with respect to project structures. (Data 

collection sampling sites and sample plots must be attached in the report. Photographs 

of sample site must also be attached).  

¶ Methodologies, tools, and techniques used in sampling/ observation / survey. (Some of 

information can be discussed in chapter on Data Requirement and Study Methodology; 

however, in such a case, they must be briefly discussed).  

¶ Sampling location shall be given in Google-kmz file format as well as geographical 

coordinates.  

3.5 Biological Environment  

¶ Forest Type Distribution and habitat conditions  

¶ Forest Management Practices and Present Status  
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¶ Local and Regional Floral Diversity    

¶ Rare, Protected and Threatened Species of Flora    

¶ Wildlife Habitats and Ecological Conditions  

¶ Plants of Ethno botanical Significance and Argo-biodiversity   

¶ Faunal Diversity and Distribution along the Project Alignment  

¶ Rare, Protected and Threatened Species of Terrestrial and Avian Fauna  

¶ Invasive and Alien species  

¶ Aquatic ecosystem, aquatic macro-vertebrates, fish, and fishery  

  

The data were used to provide, among others, the following information regarding the 

biological environment of the project and its vicinity area.  

¶ Potential of Non-Timber Forest Products (NTFPs): Identification of plant species 

wirth medicinal, agro-forestry, and ethno-botanical values, along with their composition 

in both the core project areas (where project structures are located) and the surrounding 

areas.  This also involved identification of forest types (as specified by the Forest Act) 

with the potential for NTFPs. 

¶ Wildlife Habitat Data:  Depending on site conditions, biodiversity richness of the 

forest, and project location, data on terrestrial and aquatic wildlife habitat were gathered.  

This included mapping wildlife movement/migration corridors affected by the project, 

as well as habitat mapping in the project area influenced the project components and 

construction activities, as well as the surrounding areas. 

¶ Site Description: Information on water bodies, holes, vegetation cover, ground 

features, and soil/rock features within the project area. 

¶ Important Habitat Type/ Features: ï Tree/Herb/Shrub/Epiphyte/Others.  

¶ Habitat Use: Classification of habitat usage, distinguishing between active, temporary, 

and migratory corridors, and identifying purposes like breeding, feeding, hunting, 

resting, and more. 

¶ Habitat continuity and habitat connectivity: Assessing the continuity and 

connectivity of habitats in the project area and surrounding regions.  

¶ State the habitat: Evaluating the state in terms of degradation, fragmentation, and 

human encroachments.  

¶ Threat and Conservation status: Determining the conservation status of flora and 

fauna based on Government of Nepal list, National Park, and Wildlife Conservation Act 

(1973); IUCNôs Red Data Book and CITES list.  

 

We had collected data and information pertaining to the following aspects of the project areaôs 

biological environment:  

¶ Identification of common flora present in the site, surrounding locality, and the wider 

the region.  

¶ Forest data pertaining to the core project area, considering the parameters outlines in 

the Forest Act. 

¶ Assessment of tree density and basal area of tree species within the project construction 

site.  

¶ Estimation of the number of trees, wood volume and biomass in the area.  
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¶ Documentation of the current uses of vegetation, including ethno-botanical and 

medicinal plant utilization, as well as other relevant applications. 

¶ Identification and information on non-timber forest products found in the project area. 

¶ Evaluation of the ecological value of goods and services that may be lost due to project 

implementation. 

¶ Analysis of forest coverage and the regeneration status in the project area. 

¶ Examination of cumulative impacts on the loss of vegetation, forest resources, and 

habitat of protected and other species. 

¶ Study of the distribution and abundances of wildlife, including terrestrial, aquatic, and 

avian fauna, within the project area. 

¶ Assessment of wildlife habitat condition. 

¶ Investigation of fishes and fishery practices in the project area. 

 

3.6 Socio-economic and Cultural Environment   

The socio-economic and cultural environments of the project area were delineated using the 

following data: 

¶ Demographic characteristics, including population, ethnicity, literacy, religion, health 

and sanitation conditions, occupational status, migration patterns, gender-related issues, 

child labor, income and expenditure patterns, and economic activities within the project-

affected area and households directly impacted by the project. 

¶ Economic status of the project site, including land ownership, landholding, land use, 

and the utilization of other natural resources such as water and forests. 

¶ Assessment of infrastructure and support service facilities available in the proposed 

project area and its surrounding regions. 

¶ Study of agriculture practices and production in the proposed impact area. 

¶ Analysis of land use patterns in the ward municipalities affected by the project and 

directly impacted areas. 

¶ Gathering the opinions and perceptions of the local population regarding the proposed 

project, as well as their preferred modes of resettlement and rehabilitation. 

¶ Investigation of the prevailing market prices of land and property in the project-affected 

area. 

¶ Identification and documentation of historical and archaeological resources within the 

project impact areas. 

¶ Exploration of the culture and traditions of the people residing in the proposed project 

impact areas. 

3.7 Methodology of Data Collection and Analysis  

3.7.1 Literature Review  

The baseline environmental database of the project area was compiled through the collection 

and review of various available literature sources. These sources included reports from entities 

such as the Central Bureau of Statistics (CBS), university publications, and other relevant 

publications.  Additionally, various maps, such as topographic maps, land use maps, land 
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capability maps, and land system maps, were used to enrich the database.  Aerial photographs 

and Google images were also utilized in the process. 

 

Furthermore, published, and unpublished reports concerning Environmental Standards, Acts, 

Regulations, and Guidelines of the Government of Nepal were gathered and carefully reviewed 

to ensure compliance with the requirements of the Environmental Impact Assessment (EIA) 

study.  During the examination of secondary literature, any gaps in data were identified, guiding 

the focus of the subsequent field-level study. 

 

To facilitate field study and verify the collected data, specific formats and checklists were 

developed and employed.  This approach ensured a comprehensive and systematic approach to 

the data collection process, laying a strong foundation for the baseline environmental database. 

 

  

3.7.2 Field Study and Site Inspection  

As a part of the assessment study, the proposed area underwent comprehensive field studies 

aimed at addressing the data gaps identified during the literature review.  The field studies were 

crucial in ensuring a thorough and accurate assessment of the area. 

3.7.2.1 Physical Environmental Survey  

A comprehensive physical environment survey was conducted to assess the potential impact of 

the proposed project activities during both the construction and operation phases.  The survey 

focused on areas directly or indirectly affected by the project's main components and support 

facilities.  Various field studies were undertaken to gather site-specific information on 

topography, geomorphology, geology, soil, and land stability.  These studies aimed to identify 

physically critical areas, particularly those prone to erosion, and mark them on maps. 

 

Given that a significant portion of the project alignment traverses the Siwalik range, ensuring 

land stability in this region was of utmost importance. Thus, a physical environmental expert 

conducted an extensive field study, paying special attention to the stability of the alignment, 

including the towers and other permanent structures. 

 

To assess soil erosion, landslides, and other forms of degradation, identified land degradation 

sites from land use and topographic maps were visited and directly observed. Moreover, 

consultation tools like Key Informant Surveys (KIS), Focus Group Discussions (FGD), and 

Rapid Rural Appraisal (RRA) were employed to gather information from local communities 

about seasonal geomorphic agencies' activities, such as rain, water, and air, which influence 

soil erosion and land degradation. 

 

The project area was thoroughly observed, and if necessary, laboratory analysis was carried out 

to evaluate air, water, and noise levels in both the direct and indirect impact areas of the project.  

Air quality and noise level data were collected from nearby settlements that might be affected 

by the project, and the data collection extended for 24 hours in those locations.  The sample 

locations are depicted on the map provided below. 
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The ambient air quality data was sampled using the ñAir Visual Pro Sensorò by IQAir that 

provided the real-time measurements of fine (PM2.5) and coarse (PM10) particles along with 

the data of Air Quality Index (AQI) and CO2. 

 

These comprehensive field studies and data collection efforts were essential in developing a 

comprehensive understanding of the physical environment and potential impacts of the 

proposed project, enabling informed decision-making and necessary mitigation measures. 

 

Figure 22: Air and noise sampling points (Source: Baseline Survey, EIA Study) 

(a) Koidim Ghat, Byas-13  

(b) Masdi, Byas-14  

(c) Khahare, Byas-14  

(d) Naldi Ghat, Bandipur-06  

(e) Sarang Ghat, Bandipur-06  

(f) Gai Ghat, Devghat-04  

 

The selection of sample sites for air quality and noise data collection was determined based on 

several factors: 

¶ Proximity to the project: Sample sites were chosen in areas that are near the proposed 

project structures, as they are likely to be directly affected by project implementation. 
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¶ Topography: The sample sites were strategically located to represent the diverse 

topography found within the project area. 

¶ Sensitivity of receptors: Sample sites were situated in areas where sensitive receptors, 

such as settlement areas and schools, are present. This consideration was given to assess 

the potential impacts on vulnerable populations and ensure the protection of such 

sensitive areas. 

 

Water samples were collected from various representative stretches of the Seti River for 

analysis. The samples underwent testing at a nationally accredited laboratory in Kathmandu. 

The analysis encompassed six physical parameters: temperature, pH, turbidity, total dissolved 

solids (TDS), total suspended solids (TSS), and electrical conductivity. Additionally, eight 

chemical parameters were examined, including Dissolved Oxygen (DO), Biological Oxygen 

Demand (BOD), Sulphate, Nitrate, Nitrite, Phosphate, Total Nitrogen, and Ammonia. Two 

microbial parameters, total coliform, and fecal coliform were also tested. 

 

To ensure the quality of the water samples, the results of the analysis were compared with the 

National Drinking Water Quality Standards (NDWQS) of 2079, as well as with the standards 

set by the World Health Organization (WHO). This comparison serves as a benchmark for 

evaluating the suitability of the water for various purposes and its compliance with established 

health and environmental guidelines. 

 

3.7.2.2 Forest and Vegetation Field Survey 

After concluding desk studies, we proceeded with field studies to gather pertinent data and 

information concerning the biological environment in the project area.  The following data and 

their collection techniques were employed specifically for the forestry sector. 

 

Floral sampling 

Enough forest sample plots were taken to assess the status of the natural vegetation and 

biodiversity within the TSHPP project sites and immediate vicinity.  Representative units of the 

major forest types or vegetative areas were selected for the assessment, as followed by the 

topography.  The forest and vegetated area were divided into different forest strata before 

distributing sampling plots for measurements.  Each plot covered an area of 500 m2 horizontal 

equivalent, using quadrats of 25 m X 20 m, as suggested by the FRTC (2019). 

 

For measurement purposes, Circumference at Breast Height (CBH) was measured at 1.3 m from 

the ground and later converted to Diameter at Breast Height (DBH) for volume and basal area 

estimation.  Alternatively, the diameter was measured directly using a diameter tape.  Ground 

conditions, such as status of regeneration, gregariousness of the herbaceous vegetation, 

presence of rock-outcrop, and richness of the ground flora, were also noted. 

 

To measure the height of trees, either a Clinometer compass or a non-instrumental method (e.g., 

ocular estimation) was used, especially is difficult topography.  Ecological parameters like 

crown coverage, aspect, and slope inclination were recorded for further ecological analysis.  

Crown coverage was estimated using a Densiometer and ocular estimation is sites with 

challenging topography. 
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Ground flora was identified in the field, and any trees or other species that could not be 

identified on-site were later identified in the National Herbarium using collected sample 

specimens and standard literatures such as FRTC (2021), (Joshi, Dhakal, & Saud, 2017) 

(Polunin & Stainton, 1984) and others. 

 

 

 

 

Resource use data 

To gather information about the resource use pattern of plants in the forest and settlements, a 

questionnaire survey was conducted.  In cases where samples of plants with various uses were 

uncertain, identification was sought with the help of consultations with locals.  Additionally, 

various ethno-botanical information, as well as the status of Non-Timber Forest Products 

(NTFP) and local agro-diversity were also collected to explore the specific uses of plants in the 

project area. 

 

Biomass estimation 

For analyzing forest data, we have utilized the Quarter Girth Formula specified in the Forest 

Rules (MoFE, 2022).  This method involves using the formula Volume = girth²/16 x height x 

form factor, which is based on Smalian's formula, widely used for estimating the volume of a 

tree. Another method employed was to multiply basal area by the tree's height and form factor, 

yielding Volume = basal area x height x form factor. The data analysis adhered to the Forest 

Rules and involved converting volume measurements to biomass. The study team meticulously 

examined and discussed the findings obtained through these methods to ensure accuracy and 

reliability.  
 

Figure 23: Consultation with community officials and local community  

3.7.2.3 Wildlife field survey  

The field survey involved conducting line transects along local roads and wildlife trails 

surrounding the project area, including the reservoir, dam site, dewatering area, audit sites, and 
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powerhouse sites. The specific locations of these transects are indicated in the figure provided 

below. 

 

During the transect survey, observations were made on species of amphibians, reptiles, and 

mammals, focusing on their indirect signs such as scats, pellets, diggings, rootlings, dens, 

burrows, tracks, pugmarks, and carcasses found along both sides of the routes. These signs were 

recorded along the transect. 

 

It is worth noting that the method employed for the transect survey was slightly modified from 

Sutherland (1996), as there was no fixed length and width for the transects. Instead, the 

observations were recorded without constraints on distance, allowing for a more comprehensive 

assessment of wildlife presence in the project area. 

 
Figure 24: Line transect carried out for wildlife survey (Source: Baseline Survey, EIA Study) 

The study extended to the adjacent areas of the Seti River, encompassing various land uses such 

as forests, grasslands, agricultural lands, and settlements. In these areas, the focus was on 

recording wildlife and their indirect signs. The survey also included an assessment of local 

water bodies and banks to record the presence of wildlife, particularly amphibians and reptiles. 

 

To identify resting animals, particularly herpetofauna, various techniques were employed, 

including lifting stones, logs, and digging burrows, as well as disturbing vegetation. These 

methods allowed for the observation and documentation of wildlife in their natural habitats. 

 

Additionally, the study team engaged with the local community by showing them color 

photographs of potential amphibians, reptiles, and mammals known to occur in the area. This 
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interactive approach served to confirm the occurrence of these species based on the 

community's local knowledge. 

 

By combining these methods, the study sought to comprehensively document the wildlife and 

their habitats in the vicinity of the Seti River, providing valuable insights into the biodiversity 

of the region. 

3.7.2.4 Avian Survey 

In accordance with the requirements outlined in the scoping study report, a comprehensive 

study on bird diversity thriving in the Tallo Seti (Tanahun) Hydropower project area was 

conducted from 5th to 12th May 2022. The bird study encompassed various locations within 

the hydropower project site, including the reservoir or impounding site, Barrage site, Dewater 

Zone, Adits, Head race tunnel site, and Powerhouse.  Additionally, a visit was made to the 

abandoned cow rescue center at Sisuwavateri, situated along the bank of Madi River, 20 km 

away from the project location, to better understand vulture mobility and population between 

the project area and the abandoned cow rescue center. 

 

A total of 17 line transects, each 1 km in length, were established along the river corridor and 

nearby forest, covering different hydropower components to ensure spatial independence 

(Figure 4). The bird study was conducted from 07:00 AM to 07:00 PM, with a casual break in 

the afternoon. Opticom Binoculars of 10x50mm magnification were used to locate birds, while 

a Canon EOS 90D with Canon 55-250mm and Tamron 150-600mm Telephoto lenses were 

utilized to photograph the observed birds. Bird identification was carried out following "Birds 

of Nepal" (Grimmett et al, 2016), and scientific nomenclature was followed as per "Birds of 

Nepal - An Official Checklist - 2018" (DNPWC and BCN, 2018). The migratory status of each 

species was determined based on "Birds of Nepal" (Grimmett et al, 2016), and their migratory 

patterns were noted from the IUCN Redlist (IUCN, 2022). Migratory birds were categorized as 

full migrant (free movement within the country), altitudinal migrant (vertical movement), and 

winter or summer visitor (cyclic, seasonal movement between breeding grounds and wintering 

grounds). The global threatened status of birds was noted from the IUCN Redlist (IUCN, 2022), 

and their national status was recorded based on the National Redlist of Birds (Inskipp et al, 

2016). The species compositions were classified as farmland birds, riparian birds, forest birds, 

urban birds, and open country/raptors based on their close associations with different habitats. 

 

Various parameters such as bird encounter rate, diversity index (Hô), evenness (e), and richness 

were calculated from the field data. The compiled checklist of bird species present in the project 

area includes records from both the scoping field study conducted in January 2022 and the 

detailed baseline field study carried out in May 2022. However, it is important to note that more 

bird species could potentially be present in the project area due to the varied habitats, including 

wetland, forest, farmland, and settlement. 

 

Table 3. 2: Bird study transect and points in the Tallo Seti (Tanahun) Hydropower Project Area 

S.N Transect 

Code 

Geographic position (DD) Project 

Component Start Point End Point 
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Latitude Longitude Latitude Longitude 

1 RT1 27.917988°N 84.300915°E 27.916195°N 84.311284°E Reservoir 

Zone 2 RT2 27.909026°N 84.317217°E 27.901584°N  84.321754°E 

3 RT3 27.893732°N  84.324332°E 27.886390°N 84.328614°E 

4 RT4 27.880018°N  84.338333°E 27.876759°N 84.349448°E 

5 RT5 27.871026°N  84.357421°E 27.869833°N 84.368245°E 

6 RT6 27.871114°N  84.377877°E 27.865498°N 84.386315°E 

7 BT 27.860078°N  84.393873°E 27.855182°N 84.401693°E Barrage site 

8 A2T 27.848221°N  84.407949°E 27.840714°N 84.403832°E Adit-2 

9 DT1 27.851393°N  84.407368°E 27.855554°N 84.405767°E Dewater 

Zone 10 DT2 27.848146°N  84.416868°E 27.845871°N 84.425574°E 

11 DT3 27.843805°N  84.435147°E 27.837200°N 84.448008°E 

12 DT4 27.833679°N  84.462033°E 27.827714°N 84.463488°E 

13 DT5 27.824135°N  84.464216°E 27.820731°N 84.455734°E 

14 HT1 27.820577°N  84.441473°E 27.824782°N 84.440857°E Head race 

Tunnel Area 15 HT2 27.827030°N  84.443415°E 27.826853°N 84.434449°E 

16 HT3 27.823805°N  84.433118°E 27.818409°N 84.434242°E 

17 HT4 27.819574°N  84.440300°E 27.817495°N 84.437341°E 
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Figure 25: Bird study transect overlay map in Google Earth Image. (Source: Baseline Survey, 

EIA Study) 

3.7.2.5 Aquatic Life Sampling 

Baseline data on aquatic life, including fish, plankton, and benthic macroinvertebrates, was 

obtained through surveys conducted in the project area in February and May 2022.  The 

sampling surveys were specifically carried out in selected sampling sites situated along the Seti 

and Trishuli rivers.  The criteria for selecting these sites were based on factors such as altitude, 

major confluence points, river habitats, and areas likely to be impacted by the project in future, 

as well as accessibility to the sampling locations.  To gather valuable insights, consultations 

with local people were also an integral part of the survey process. 

Fish  

The baseline study was conducted during two periods, in February 2022 and May 2022, at ten 

different sampling sites along the Seti and Trishuli Rivers.  Among these sites, 6 were situated 

in the Seti River, while the remaining 4 were in the Trishuli River (see Figure 23).  

Electrofishing sampling method was employed for collecting fish specimens. 

 

Sampling in February and May represents the winter and post-monsoon seasons, facilitating a 

comprehensive fish study. Sampling in February (winter) is vital for comprehending seasonal 

population, post-spawning behaviors, and habitat usage, all of which are essential for informed 

fish management. May (Pre-monsoon) sampling aids in the analysis of pre-spawning migratory 

behavior in the targeted fish Tor putitora and post-breeding behavior in another targeted fish, 

Schizothrax richardsonii. This collected data offers a valuable seasonal population snapshot 

and fish behavior greatly assisting in the planning of effective fisheries management strategies.  

 

In the electrofishing method, a 300-meter wadable area at each sampling site was divided into 

two sections: a 150-meter upstream area and a 150-meter downstream area from the midpoint. 

A total of 30 minutes of fish sampling was conducted within these designated areas using an 

SAMUS RICH P-2000 electrofisher with a 40 cm anode ring diameter. Specifically, 15 minutes 

of sampling took place in the upstream area, followed by another 15 minutes in the downstream 

area (IFC, 2021). Stunned or sampled fishes within the designated areas were promptly 

collected using two dip nets with a mesh size of 10 mm. The captured fishes were then 

transferred to a water container for further morphological and taxonomic studies. After data 

recording, the fishes were released back into the same sampling site to maintain the ecological 

balance. 

 

To ensure consistency and comparability, sampling was standardized using the same 

equipment, methods, personnel, habitat types, and duration of fishing across all sampling sites. 

This approach allowed for a systematic and reliable assessment of the aquatic life in both rivers 

during the baseline study. 

 

In addition to the sampling conducted, data generation also involved using fish caught by local 

fishermen, as well as fresh, frozen, and dried fish obtained from local shops. Moreover, 

photographs of fish provided by local people and fishermen were utilized to complement the 

dataset. This comprehensive approach ensured a more inclusive and diverse representation of 

the fish population in the study area. 
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Fish abundance is calculated as1: 

#ÁÔÃÈ 0ÅÒ 5ÎÉÔ %ÆÆÏÒÔ #05% 
.ÕÍÂÅÒ ÏÆ ÆÉÓÈ ÃÁÕÇÈÔ ÉÎ ÅÁÃÈ ÓÉÔÅ

.ÕÍÂÅÒ ÏÆ ÅÆÆÏÒÔÓ ÉÎ ÈÏÕÒ ÉÎ ÅÁÃÈ ÓÉÔÅ
 

 IFC (2021) 

 

 

 

Planktons and Benthic Macroinvertebrates (BMI) 

In February 2022, samples of Phytoplankton, Zooplankton, and Benthic macroinvertebrates 

were collected from eight fish sampling sites: S-1, S-2, S-4, S-6, T-1, T-2, T-3, and T-4 (Fig. 

3.5), located in the Seti and Trishuli rivers. 

 

For Phytoplankton, a 10-L composite sample was prepared by collecting samples from 20 

different microhabitats (500 ml from each habitat) at each sampling site. Additionally, 

substratum/rocks present in one square meter were collected from each station, and planktons 

attached to these were scrubbed with a toothbrush. From the thoroughly mixed composite 

sample, 250 ml was taken to the laboratory for identifying the taxa, and 1% Lugol's solution 

was added for preservation. 

 

Regarding Zooplankton, at each station, 200 liters of river water from 20 different microhabitats 

was filtered through a 64 µm plankton net (Nitex nylon net, 20 cm mouth diameter, 80 cm 

length, slotted cod end assembly lined with Nitex nylon) using a 10-li ter capacity plastic bucket. 

From the collected sample at the cod end assembly of the net, 100 ml was taken to the laboratory 

for identifying the taxa, and a 5% formaldehyde solution was used for preservation. 

 

For Benthic macroinvertebrates, samples were collected from twenty different microhabitats at 

each sampling station using a D-net sampler (30.5 cm width, 53.3 cm height, and 500-micron 

mesh size) (Tachamo, 2020). The substrata in front of the net were disturbed by boots, and 

rocks were scrubbed with a brush. The collected Benthic macroinvertebrates were transferred 

to a bucket, sorted, preserved (in 70% ethanol), and then carried to a biological laboratory for 

identification. 
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Figure 26:: Aquatic life sampling sites (Source: Baseline Survey, EIA Study) 
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Table 3. 3: Description of fish sampling stations 

Station Name of Station Latitude 

Longitude 

Elevation 

(masl)* 

Riverbank Municipality  District  Water 

Temp. 

S-1 Seti River, upstream of the 

Seti reservoir 

27.92563°, 

84.28583° 

318 Left Byas 

Municipality 

Tanahu 180C 

S-2 Seti reservoir, upstream of 

dam (Dhand khola 

confluence) 

27.87755°, 

84.34642° 

282 Left Bandipur Rural 

Municipality 

Tanahu 180C 

S-3 Seti reservoir, upstream of 

dam 

27.86979°, 

84.37697° 

270 Left Bandipur Rural 

Municipality 

Tanahu 180C 

S-4 Seti River, downstream of the 

dam 

(Downstream of Bagar khola 

confluence) 

27.85101°, 

84.40452° 

252 Left Bandipur 

Municipality 

Tanahu 180C 

S-5 Seti River, downstream of 

dam (Bhut khola confluence) 

27.84267°, 

84.43425° 

242 Left Anbukhaireni 

Rural 

Municipality 

Tanahu 180C 

S-6 Seti River, downstream of 

dam (downstream of Labdi 

khola confluence) 

27.83254°, 

84.46585° 

228 Left Anbukhaireni 

Rural 

Municipality 

Tanahu 170C 

T-1 Trishuli River, upstream of the 

confluence between Seti and 

Trishuli Rivers 

27.82311°, 

84.47444° 

238 Left Bharatpur 

Metropolitan 

City 

Chitwan 160C 

T-2 Trishuli River, upstream of 

tailrace area (downstream of 

the confluence between Seti 

and Trishuli Rivers) 

27.82266°, 

84.44656° 

216 Left Bharatpur 

Metropolitan 

City 

Chitwan 160C 

T-3 Trishuli River, downstream of 

tailrace area (downstream of 

the confluence between Seti 

and Trishuli Rivers) 

27.81374°, 

84.43357° 

207 Left Bharatpur 

Metropolitan 

City 

Chitwan 170C 
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T-4 Trishuli River, downstream of 

tailrace area (downstream of 

the confluence between Seti 

and Trishuli Rivers) 

27.7774°, 

84.45004° 

210 Right Devghat Rural 

Municipality 

Tanahu 170C 

Source: Field Survey, EIA of Tallo Seti (Tanahun) Hydropower Project (126 MW), February 2022. 

* Elevation from Google Earth Pro
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3.7.2.6 Socio-economic and Cultural Environmental Study  

The project team conducted an extensive collection of socio-economic and cultural data 

primarily within the project influence zone. The approach used for data collection was 

comprehensive, encompassing both indirect and direct impact areas. In addition to this, the team 

utilized various secondary sources, such as CBS 2011 and 2021 census data, District Profile, 

District Agricultural Profile, and more, to gain insights into the demographics, quality of life, 

and economic activities of the project-affected municipalities, rural municipalities, and districts. 

 

Consultations and HH survey  

To ensure the accuracy of the gathered information, the team took several measures. They 

verified the secondary data through direct observations and interactions with officials from 

respective districts and wards. Moreover, the team engaged with local communities through 

various means, including focus group discussions (FGD), consultation meetings, and key 

informant surveys (KIS). 

 

Recognizing the importance of stakeholder involvement, the project team developed a 

stakeholder engagement plan. This plan aimed to identify the relevant stakeholders and 

determine the appropriate level of engagement required for the success of the project. 

  

A comprehensive socio-economic survey was carried out among the HHs impacted by the 

project their living conditions.  The survey utilized various methods, including: 

¶ Identification of affected plots involved analyzing cadastral maps and superimposing 

the projectôs footprint onto them to pinpoint the impacted areas. 

¶ Determination of landownership for the affected plots was achieved by consulting 

records from the Land Revenue Office. 

¶ Structures questionnaires were administered to conduct the socio-economic survey 

among the affected HHs, gathering essential data. 

¶ The socio-economic data obtained from the HH survey underwent rigorous statistical 

analysis.  This analysis aimed to characterize the socio-economic conditions of the 

affected HHs and predict the potential impacts of the project. 

 

The stakeholder consultation process employed various tools, which included but were not 

limited to Focus Group Discussions (FGD), consultation meetings, and Key Informant Surveys 

(KIS). To gather general socio-economic data of the project municipalities and wards, 

secondary information was also utilized. 

 

The survey of the affected households (HHs) was conducted using a structured questionnaire, 

covering a wide range of topics such as family size, education, health, religion, economic 

activities, landholdings, agricultural practices, livestock, income, expenditures, toilet facilities, 

and other properties. This comprehensive data provided valuable insights into the living 

conditions of the affected households. 

 

Furthermore, data collected from the ward and/or municipality offices underwent analysis to 

assess the current state, adequacy, and the number of beneficiaries served by social 
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infrastructures like schools, health posts, drinking water facilities, sanitation facilities, and 

others. 

 

To develop plans for the protection, conservation, or relocation of religious, cultural, and 

historical sites, visits were made to these sites in consultation with local communities. 

Additionally, a market survey was conducted to obtain price lists of commodities and assess 

the inflation rate. 

 

These data collection efforts helped ensure a well-rounded understanding of the project's impact 

on stakeholders, living conditions of affected households, and the assessment of existing social 

infrastructures and resources in the project area. 

3.8 Discussion and Consultation 

3.8.1 Forest and Vegetation 

The project team conducted interviews with various members of the local community, 

representing diverse social statuses.  These interviews included individuals from CFUGs, 

livestock grazers, farmers, shopkeepers, hoteliers, Municipalities.   Group meetings and 

interactions were organized to gather valuable insights. 

 

For the ethnobotanical study and forest resource use pattern, the individuals consulted and listed 

in the table below.   

 

Table 3. 4: Details of locals consulted for ethnobotanical usage of flora 

S

N 

Participant for discussion Address Position 

1. Mr. Khem Bahadur Rana Koidimghat, vyas 13, Tanahu Member, CFUG 

2. Ms. Narimaya Magar Masdighat, Vyas 14, Tanahu Member, CFUG 

3. Ms. Bhomaya Rana Naldighat 3, Devghat, Tanahu Member, CFUG 

4. Mr. Min Bahadur 

Gurung 

Bandipur-6, Saranghat, 

Tanahu 

Member, CFUG 

5. Ms. Shanti Gurung Bandipur-6, Saranghat, 

Tanahu 

Member, CFUG 

6. Mr. Shree Bahadur 

Gurung 

Anbu Khaireni-5, Labdi 

Khola, Tanahu 

Chairman, Community 

Forest 

7. Mr. Padam Bahadur 

Gurung 

Devghat, Tanahu Member, CFUG 

8. Mr. Durgaman Gurung Gaighat 4, Devghat, Tanahu Member, CFUG 

 

 

3.8.2 Wildlife  

The study involved interviews and consultations with locals such as members of CFUGs, 

livestock grazers, farmers, shopkeepers, hoteliers, officials of the local government ï ward 

offices and Municipalities.  The primary objective of these interactions was to assess the 

diversity of wildlife in the project area.  Additionally, these interactions also tried to tease out 
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the extent of human-wildlife conflicts such as the issue of crop and livestock depredation and 

hunting/poaching.  The religious and cultural significance of wild animals to the locals was also 

explored during these interactions. 

 

Throughout the interactions, a methodical classification of amphibians, reptiles, and mammals 

was conducted, adhering the categorization system provided by Shah and Tiwari (2004) and 

Baral and Shah (2008). 

 

Table 3. 5: Participants of the focal group discussion 

Participant for discussion Address Position 

Mr. Kiran Kumar Shrestha Managing Director Tanahu Hydropower Ltd, Jhaputar, 

Tanahu 

Mr. Shyam Krishna Karki Engineer Tanahu Hydropower Ltd, Jhaputar, 

Tanahu 

Mr. Milan Gurung Hotelier Saranghat, bandipur RM, Ward 

No.6 

Mr. Basant Magaar Local Fish Collector Pulchowk, Ghumaune, Tanahu 

Mr. Bris Raj Gurung Farmer Kuiding, Sande pul tole, Byas 

Municipality, ward no. 13. 

Mr. Chandra Bahadur Gurung Ex-Chairman Dharampaani  

 

Mr. Mohan Kumar Shrestha  

Hotelier 

Khahare, Bandipur RM, ward no. 

6,Tanahu 

Mr. Tak Bahadur Rana Magar Hotelier Kuidimbas, Byas Municipality, 

ward no.13 Tanahu 

Mr. Sita Maiya Thapa Hotelier Kuidimbas, Byas Municipality, 

ward no.13,Tanahu 

Mr, Man Bahadur Thapa 

Magar 

Farmer Goman tal, Tanahu 

Mr. Purna Ale Farmer  Goman tal, Tanahu 

Mr. Sant Bahadur Ale Farmer  Kuidim village, Byas Municipality, 

ward no.13 Tanahu 

Mr. Samsher Bahadur Rana Shopkeeper  Naldighat,Devghat Municipality, 

ward.no.3 

Mr. Man Bahadur Magar Farmer  Namdi village, Devghat 

Municipality, ward.no.3 

Mr. Kumar Ale Farmer Namdi village, Devghat 

Municipality, ward.no.3 

 

Mr. Durga Man Gurung Ward member Gaighat, Devaghat RM, ward no. 4 

 

Mr. Prem Bahadur Gurung Chairman Gaighat,Tole Development 

committee 

Mr. Chandra Bahadur Gurung Shopkeeper,  Gaighat, Devaghat RM, ward no. 4 
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Mr. Ram Prasad Bote Member, Drinking 

water committee,  

Gaighat 

Mr. Padam Bahadur Gurung Ward Chairman,  Gaighat, Devaghat RM, ward no. 4 

 

 

3.8.3 Aquatic Life  

Locals were consulted to gather information about the habits, habitats, distribution, and 

diversity of fishes and aquatic animals found in the project area.  During these consultations, a 

field guidebook, Shrestha (2009), was utilized, which contained colored photographs of various 

fish species from Nepal.  This guidebook proved to be an extremely useful reference for the 

discussions. 

 

The data/ information obtained through these consultations were carefully compared with 

existing secondary literature and thoroughly reviewed to ensure accuracy and reliability. 

3.9 Impact Identification, Prediction and Evaluation Methods 

The study has relied on the standard evaluation methods outlines by the EPR 2020 and National 

EIA Guidelines 1993, which are wildlife accepted and utilized in Nepal for assessing impacts. 

 

The impact evaluation process for this project considered its impact on social, economic, 

cultural, biological, and physical aspects of the existing environmental conditions of the project 

area, encompassing both negative as well as positive impacts. 

 

To gain a deeper understanding of these impacts, these were categorized into different types: 

(a) Direct impacts ï which occur immediately and directly because of the project 

implementation. 

(b) Indirect impacts ï which are secondary impacts resulting from the project. 

 

To ensure a comprehensive impact assessment, the entire process can be divided into three 

stages, providing a structured framework for addressing impact assessment needs: 

(a) Impact identification 

(b) Impact evaluation 

(c) Impact prediction 

 

3.9.1 Impact Identification  

3 aspects of environment were considered as a part of the impact identification, namely ï 

physical, biological, and socio-economic.  These were based on the thematic environmental 

components that are likely to be affected by the project.  By categorizing impact in this way, it 

becomes comprehensive to assess the specific area that will be affected by the project. 

 

Additionally, the impacts were further categorized based on the nature of the interaction 

between the project and environmental components and categorized as ï direct, indirect, and 

cumulative.  Direct impacts refer to immediate and tangible effects resulting from the project 

activities.  Indirect impact are secondary effects that occur because of the project but are not 

directly caused by it.  Cumulative impacts consider the cumulative effects that accumulated 
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over time due to the project activities and/or in combination with other developmental works 

being undertaken in the project area. 

 

To visually represent the relationship between the proposed activities and the potentially 

affected environmental components, an interaction matrix has been used.  This matrix serves 

as a tool to display and analyze the connection between specific project activities and the 

corresponding environmental components that may be impacts. 

 

3.9.2 Impact evaluation 

The EIA process has considered the varying intensities of impacts, which can range from low 

to high.  The EPR2020/NEIAG1993 provides detailed criteria to assess the intensity of impacts 

based on 4 factors ï magnitude, extent, duration, and importance. 

 

¶ Magnitude of impact referred to the severity of the impact and indicated whether it is 

reversible or irreversible.  It also provided an estimate of the potential rate of recovery.  

The magnitude of impact is often classified as High (H), Moderate (M), and Low (L). 

¶ Extent of impact pertained to the spatial scope or zone of influence of an impact.  It can 

be Site-specific (SS) and limited to the project area, locally occurring (L) within the 

watershed of the project, Regional (R) extending beyond the watershed, National (N) 

affecting resources on a national level, or Transboundary (T) affecting resources of 

more than one country. 

¶ Duration of impact referred to the temporal dimension and can be categorized as Short-

term (ST), Medium-term (MT) and Long-term (LT). 

¶ Importance of impact assesses the significance of the impact in terms of its value to 

biodiversity, ecosystem service, cultural aspects, or the ecosystem itself.  It is classified 

as High (H), Moderate (M) and Low (L).  

 

Once the baseline environmental data of the project area was fully documented, each 

environmental parameter was examined in relation to the project activities at different stages of 

project development.  Appropriate methods and tools were utilized to assess the impact specific 

to each environmental parameter under consideration. 

 

Table 3. 6: Impact assessment criteria and ranking (Source: EPR 2077) 

Magnitude Extent Duration 

Description Rank Description Rank Description Rank 

High/Major 60 Regional 60 Long Term 20 

Medium 20 Local 20 Medium 

Term 

10 

Low/Minor 10 Site Specific 10 Short Term 05 

  

The magnitude, extent, duration, and Importance of each impact were considered and weighed 

in relation to one another to determine the significance of the impact.  This process involved 

assigning relative importance to each factor and assessing how they collectively contribute to 

the overall predicted impacts. 
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For the identification and prediction of impact significance, the following scoring method will 

be employed based on expert judgment. 

 

Table 3. 7: Categorization of impact significance (Source: EPR 2077) 

Categorization of 

impact significance 

Highly significant Moderately 

significant  

Low significant 

Score Greater than 75 45 to 75 Less than 45 

 

By ranking the impacts and evaluating their significance, the assessment provided a 

comprehensive understanding of the potential effects of the project.  This information was 

crucial for both mitigation efforts and decision-making processes related to the project. 

3.10 Public Participation 

One of the fundamental principles of EIA is to prioritize genuine and meaningful engagement 

of stakeholders, especially those from the project area and affected communities.  This approach 

is essential to promote transparency, inclusivity, and cooperation between the project 

proponents and the public.  As a result, the EIA study has ensured extensive participation of 

stakeholders as a part of the EIA study. 

 

3.10.1 Consultations 

Stakeholder consultations served multiple purposes in the EIA process.  It helped in fostering 

community trust by allowing affected individuals and communities to have a say in the 

decision-making process.  It was reported that the stakeholders felt heard and valued, thus 

enhanced their confidence in the project.  These consultations also helped in identifying key 

stakeholders and affected families.  By engaging with them, we were able to pinpoint their 

interests in designing the mitigation measures.  For instance, most of the stakeholders showed 

interest in receiving cash compensation in comparison to the land for land compensation.  

Insights from consultations with concerned stakeholders, especially the committee of concerned 

stakeholders, highlighted cultural sensitivity, values, and concerns regarding the connection of 

locals with the river and forests, that might be affected by the project.  These inputs were 

important in devising the mitigation measures. 

 

These consultations help establish mechanisms for on-going and regular engagement with 

communities.  Continuous communication keeps the public informed about the projectôs 

progress, potential impacts, and mitigation measures.  This openness has ensured that the 

stakeholders remain engaged throughout the study period, facilitating a collaborative 

relationship. 

 

Additionally, gathering crucial baseline data from communities is imperative to establish two-

way communication with the residents.  Furthermore, effective stakeholder consultation helps 

validate the baseline information acquired through baseline surveys. 
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The EIA study involved the following stakeholders during the consultation process.  These 

stakeholders were identified by the study team by collaborating with local leaders in the project 

area, representatives from local governments, and residents: 

 

1. Local Government: Offices of all project municipalities and wards, consisting of 1 

Urban Forest user groups (LFUG) 

2. Local Community and affected families: Local communities, women's groups, youth 

groups, farmers' groups, Indigenous youth groups, Dalit groups, and the general TSHPP 

community. 

3. municipality, 4 Rural Municipalities, 1 Metropolitan city, and 11 ward offices. 

4. District Level Offices: Chief District Office, Divisional Forest Office, Land Revenue 

Offices and District Survey Offices. 

5. Community Organizations: all affected community forest user groups (CFUG) and 

Leasehold  

 

The identified stakeholders were engaged in prior and informed consultations to gather their 

perspectives and concerns regarding the hydropower construction, understanding their 

expectations from the project, and inform them about project activities.  As stakeholders 

directly or indirectly affected by the project, they hold significant influence over its construction 

and operation. 

 

A total of 11 Key Informant Interviews (KIIs) and 8 Focus Group Discussions (FGDs).  2 

CFUG level, 2 ward official level, 1 School level, and 3 community level FGDs were done. 

The FGDs included 98 number of participants which consisted of 79 male and 19 females. Out 

of the participants, 86 people represent Indigenous community classification.  

The details of these consultations are given in table below: 

 

Table 3. 8: Details of Consultation 

SN Consultation Details Type Number of 

Participants 

Indigenous 

People 

Participant 

Number 

Male Female 

1. CFUG Consultation at 

Masdi 

FGD 29 26 20 9 

2. CFUG Consultation at 

Naldi 

FGD 35 34 29 6 

3. Consultation at Sondhe FGD 5 5 5 - 

4. Consultation at Dhap, 

Ker and Downey 

Resort 

FGD 3 3 3 - 

5. Consultation at 

Damauli Bazar, Aansan 

Chautari 

FGD 6 4 5 1 

6. Consultation at 

Devghat RM office 

FGD 5 4 4 1 
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7. Consultation at 

Saranghat 

FGD 11 9 11 - 

8. Shree Bhrikuti 

Secondary School 

FGD 4 1 2 2 

9. Consultation at 

Gaighat, Powerhouse 

site 

KII  - - - - 

10. Consultation with 

Shree Seti Ganga Basic 

School 

KII  - - - - 

11. Consultation at Soil 

Conservation Office, 

Tanahun 

KII  - - - - 

12. Consultation at 

Division Forest Office, 

Tanahun 

KII  - - - - 

13. Consultation at Vyas 

Municipality 

KII  - - - - 

14. Consultation at 

CTEVT, Tanahun 

KII  - - - - 

15. Consultation at Land 

Revenue Office, 

Tanahun 

KII  - - - - 

16. Agricultural 

Knowledge Centre, 

Bhorle, Bharatpur-29 

KII  - - - - 

17. District Administration 

Office, Tanahun 

KII  - - - - 

18. Rhising Rural 

Municipality 

KII  - - - - 

19. Indigenous People 

Office, Tanahun 

KII  - - - - 

20. Aadibasi Janajati 

Mahasangh, Chitwan 

KII  - - - - 

 

 

3.10.2 Public Hearing 

According to EPR2077, Chapter 2, Rule 6, it is mandatory to conduct public hearing in the 

project area before finalizing the EIA report.  This process allows to share the findings as well 

as collect consent, suggestions, and comments on the EIA report.   

 

To promote active stakeholder participation, it was important to inform them in advance about 

the public hearing.  This early notification enabled community members, affected 

households/population, and concerned stakeholders to plan their attendance and prepare their 

concerns and feedback regarding the projectôs environmental and social impacts.  Pre-informing 
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stakeholders has also fostered trust and transparency within the community, showcasing the 

project teamôs dedication to involving stakeholders throughout the EIA process.  As a part of 

this pre-informing initiative, comprehensive planning and actions were taken. 

 

Public notice: In accordance with Rule 6 of the EPR2077, a 7-day public notice was issued, 

inviting stakeholders to participate.  The notice was published in Nepal Samacharpatra, a 

national daily newspaper, on 2080/03/03 BS (20 June 2023 AD).  The notice is provided in the 

figure below: 

 

 
Figure 27: Public notice calling for participation in the public hearing program 
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Pasting of the notice in the project area: To ensure widespread dissemination of the notice, a 

team of research assistants was assigned the responsibility of physically pasting the notice in 

prominent public locations within the project area.  This involved placing notices on the notice 

boards of all project municipalities and ward offices.  This approach aimed to enhance the 

visibility and accessibility of the information to the local community and stakeholders.  By 

utilizing the service of research assistants, the project team sought to effectively reach a broader 

audience and raise awareness about the public hearing. 

 

Besides public notice, the list of affected parcels to be acquired permanently and temporarily 

was also pasted on the boards of all project municipalities and ward offices.  

Invitation letter of the public hearing: The project team tool great care in identifying and 

selecting key stakeholders for the EIA study, ensuring their participation in the public hearing.  

Invitation letters were meticulously prepared and delivered to each stakeholder.  These letters 

provided a comprehensive project introduction along with detailed information about the public 

hearingôs venue, time, and date.  The following stakeholders were among those who received 

the invitation letter. 

1. All Project Municipalities and ward offices. 

2. Divisional Forest Offices of all project districts. 

3. District coordination committee office 

4. District Administration Offices of all project districts 

5. All project affected Community Forest User Groups and Leasehold Forest User Groups 

6. Shree Seti Ganga Basic School and Shree Janata Basic School 

7. Local and national newspaper journalists. 

 

Announcement of the public hearing by the local FM stations: To extend the reach of 

information, the project team employed local FM stations to broadcast the announcement of the 

public hearing.  This strategic approach aimed to engage a wider audience within the project 

districts, 2 FM stations, namely - Damauli FM and Bharatpur FM, with coverage in the project 

area, were specifically chosen for this purpose.  Leveraging the popularity and reach of these 

FM stations, the project team effectively disseminated the public hearing announcement to a 

broader population, including regular listeners who rely on these stations for news and 

entertainment. 

 

Location, date and time of the public hearing 

The public hearings were successfully conducted at the Khahare, Bandipur-6, ensuring 

coverage across all affected districts, as well as accessibility for the stakeholder to reach the 

venue.  The dates and venues of the public hearing are presented below: 

 

Venue: Khahare, Bandipur-6, Tanahun 

Date: 14/03/2080 (29/06/2023) 

Coverage/ number of participants: 
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Table 3. 9: Participants of the public hearing 

SN Municipality/ 

Ward 

Male Female Total 

1 Bandipur 34 14 48 

2 Vyas 26 12 38 

3 Devghat 32 7 39 

4 Rhising 8 1 9 

5 Anbu 

Khaireni 

1 - 1 

6 Other 8 - 8 

7 THL 3 - 3 

8 TMS 6 - 6 

9 Unidentified 11 3 14 

 Total Number of Participants 166 

 

Table 3. 10: List of participants by Caste and Ethnicity 

Cast Male Female Total 

B/Ct. 14 0 14 

Gurung 52 15 67 

Magar 41 15 56 

Newar 3 1 4 

Thakuri 4 0 4 

Others 15 6 21 

Total 129 37 166 

 

Issues raised at the public hearing. 

The issues raised during the public hearing are summarized below. 

 

Table 3. 11: Issues raised during the public hearing. 

SN Area Issue Issues addressed section 

1 Slope stability Fluctuations in the reservoirôs water 

level can increase the vulnerability of 

the slopes along its bank, posing a 

higher risk to the houses and cultivated 

lands adjoining the reservoirôs 

boundary.  To address this risk, it is 

important to include a buffer zone 

around the reservoir as part of the land 

acquisition process.  This buffer zone 

will help mitigate potential impacts and 

Section 8.2.3: Slope 

stabilization in the 

riparian areas of the 

reservoir 
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SN Area Issue Issues addressed section 

provide additional protection to the 

surrounding areas. 

 

The tunnel construction can potentially 

cause damage to the houses along its 

alignment.  Therefore, it is imperative 

to conduct a comprehensive study of 

the conditions of the houses/ other 

infrastructures to accurately determine 

the appropriate mitigation including 

compensations in case the structures 

are affected during the construction. 

2 Forest 

resources 

The project will require the clearance 

of forest in certain sections where the 

project components shall be built. 

There are also forests that will be 

inundated by the creation of reservoir 

U/S of the dam. It is imperative that 

forest clearance activities should be 

coordinated with the respective 

CFUGs, LFUGs, DivFO and Sub-

DivFOs, so that to ensure their 

participation, consent and 

endorsement.  

 

The trees and vegetation cleared from 

the project area will be allocated to the 

respective CFUGs. 

 

Chuiri-bhanjgyamg CF earns upto 10-

12 lakhs annually from selling the 

fallen trees. Some of the area of this CF 

will be impacted by TSHPP 

 

Some of the area of Shree Kanyaraha 

Leashold forest, Beldanda Leasehold 

Forest and Chinepani Leasehold Forest 

will fall under the reservoir which will 

impact activities such as grazing 

activities and inundation of Sal, Khayar 

and other trees.  

Section 8.3.1.1: 

Compensation for removl 

of trees and vegetation 

and lost forest area 

3 Compensation 

for the loss of 

properties 

The project must offer land-to-land or 

land-to-cash compensations to the 

owners of the titled-private land.  

Meanwhile, there are households 

Section 8.4.1: Land 

acquisition adhering to 

the regulatory framework 
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SN Area Issue Issues addressed section 

without formal land titles who have 

been utilizing the land for generations, 

and some HHs are in process of 

obtaining the titles.  Adequate 

compensations, either in the form of 

land-to-land or land-to-cash, will be 

provided to these HHs as well. 

 

The project must provide adequate 

compensations for the forest and 

grazing land that would be lost to the 

project, which have been utilized by the 

locals. 

 

It is imperative to ensure that all the 

affected land parcels are meticulously 

included in the EIA report. 

Section 8.4.5: Purchase of 

stranded or residual land 

plots 

 

Section 8.4.10: 

Compensation for Non-

titleholders 

5 Agriculture The creation of reservoir will inundate 

agricultural lands. Construction of 

other permanent and temporary project 

components may require acquisition of 

fertile agricultural lands. Hence, 

agricultural compensation should be 

provided to the affected land owners. . 

The project should distribute hybrid 

seeds and livestock as a means of 

livelihood enhancement through 

agricultural compensation.  

Section 8.4.13: 

Compensation for the loss 

of standing crop and 

agricultural productivity 

6 Employment 

opportunity 

The project should primarily employ 

people from the PAFs according to 

their qualifications and skills by the 

project during construction and 

operation period of the project.  

For this, the project should consult and 

coordinate the local key persons like 

ward chairperson, chairperson or 

nominated persons from the concerned 

stakeholders while selecting the 

workers for the project.  

Section 8.4.20: 

Employment Opportunity 

7 Ensure rights 

of the 

indigenous 

people 

Should consult the local coordination 

committee (sarokar samite) before 

starting any works related to the project 

 

Section 8.4.21: Ensuring 

Law and Order 

 

Section 8.4.23.1: Equal 

opportunity for men and 

women in the project 
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SN Area Issue Issues addressed section 

The name of the project should be 

decided in consultation with local 

stakeholders 

 

The project must adhere to the 

guidelines outlines in the ILO 169, 

 

The EIA report must also comply with 

the ADBôs SPS 2009. 

 

 

 

 

Section 4.5.6: ADB 

safeguard policy on 

resettlement 

8 Cultural 

identity and 

issues 

Nam Devi Temple, Jhakrithan Temple 

and Gorkha Kalika Temple will be 

inundated by the reservoir. Other 

cremation sites will also be impacted.  

The project should take great care in 

managing the relocation of these 

culturally important sites.  

 

Section 8.5.1 Restoration 

of the Cultural and 

Religious Structures 

9 Adequate 

participation 

The project ought to employ a language 

specialist from the indigenous 

committee within the project area to 

facilitate the preparation of 

suggestions, recommendations, and 

EIA studies in their native language. 

 

Free Prior Informed Consent (FPIC) 

should be conducted in the EIA 

process. 

 

The project must adhere to the 

guidelines outlines in the ILO 169, 

 

The EIA report must also comply with 

the ADBôs SPS 2009. 

Section 4.5.6: ADB 

safeguard policy on 

resettlement 

10 Non-

titleholder 

issues 

Provision of land-to-land 

compensation for the affected people 

who have been using the non-titled land 

for a long time for farming and herding 

purpose. 

Section 8.4.10: 

Compensation for non-

titleholders 

11 Livelihood ¶ Alternative livelihood options 

should be provided to the 

affected HHs whose livelihood 

will be directly impacted by the 

project 

Section 8.4.14: Social 

Assistance Program to the 

affected HHs 
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SN Area Issue Issues addressed section 

¶ Rafting activities will be 

impacted in the dewatered 

section 

¶ Capacity building trainings 

should be provided to both men 

and women targeting the 

current market trends and 

demands.  

12 Loss of 

infrastructures 

and services 

¶ Proper management of 

cremation sites 

¶ Ensure alternative site for sand 

and gravel extraction 

¶ Proper management of schools, 

bridges and other 

infrastructures that will be 

directly impacted by the project 

¶ Various stretches of 

Buddhasingh marga will be 

inundated by the reservoir. 

Responsibility for construction 

of new route should be clear 

and route should be finalized 

after consultation with local 

people. 

¶ Laxmi primary school and 5/6 

HHs near this school can be 

impacted by the project 

activities 

Section 8.4.6: Temporary 

Acquisition and 

Compensation for Land 

 

Section 8.4.7: Restoration 

of Temporary Acquired 

Sites 

 

Section 8.4.8: 

Compensation for the 

private structures 

 

Section 8.4.15: 

Relocation of the Janata 

Primary School 

 

Section 8.5.5.1: Rerouting 

of the Buddhasingh 

Marga 

13 Others ¶ Activities that will have adverse 

impact on water, forest and land 

should not be implemented 

¶ Project should provide share of 

the project and royalty 

generated by the project 

¶ Should consult the local 

coordination committee 

(sarokar samite) before starting 

any works related to the project 

¶ The name of the project should 

be decided in consultation with 

local stakeholders 

¶ Impacts on spring water sources 

drying up during the 

Section 8.3.2.1: Prevent 

pressure on the forests 

 

Section 8.3.1.1: 

Compensation for 

removal of trees and 

vegetation and lost forest 

area 
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SN Area Issue Issues addressed section 

construction of tunnels should 

be studied. 

¶ The project should manage a 

motorable bridge connecting 

Byas-14 and Devghat-2 

¶ The project will increase air 

pollution 

¶ The project construction 

activities will impact 

biodiversity of the area 

 

Section 8.1.4: preserving 

springs during the tunnel 

construction 

 

 

 

Section 8.1.5: Mitigating 

air pollution in the 

construction sites 

 

Public notice for recommendation letter along with suggestions 

A public notice regarding the recommendation letter and suggestions, in accordance with Rule 

7(2) of the EPR2077, was published in the Nepal Samacharpatra for 7 days.  This approach 

aimed to ensure extensive dissemination of the information to the public.  By adhering to these 

regulations, the project aimed to promote transparency and offer stakeholders an opportunity to 

review and provide feedback on the recommendation letter and suggestions. 
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Figure 28: Public Notice for collecting recommendations 

3.10.3 Recommendation Letters 

As required by EIA, the project requested all the affected municipalities, and wards, Division 

Forest Offices, Community Forests, Leaseholds Forests, and other stakeholders to provide 

recommendation letters through an invitation request letter. The invitation request letter is 

attached in Annex E. 

 

The recommendation letters are presented in Annex F. 
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4 Legislation requirements 

Environmental and social policies and legislative provisions related to Hydropower Project are 

described in this chapter. The Hydropower Project might affect flora and fauna, agriculture 

production, physical and community infrastructures and facilities, socio-cultural lifestyle and 

traditions, socio-economic conditions, and livelihoods of people etc. in the project influenced 

area. 

 

The Government of Nepal (GoN) has passed Sectoral National Policies, enacted Acts and 

Regulations, developed Guidelines and Manuals, and has signed International Agreements and 

Conventions related to use and management of social and biological resources.  The GoN has 

set aside environmental requirements that might affect planning, construction, and operation of 

the hydropower projects.  Besides, the multilateral and bilateral agencies financing the 

hydropower projects need to ensure that their environmental and social policies, guidelines, and 

directives are also integrated into the planning or implementation of the projects.  Thus, these 

policies, acts and rules, guidelines, international conventions etc. that might be relevant to EIA 

study to this project have been reviewed by EIA team and described here. 

4.1 The Constitution of Nepal 

The Constitution of Nepal was promulgated by the Constitutional Assembly of the Federal 

Democratic Republic of Nepal in September 2015. This constitution has 35 parts, 308 articles 

and 9 schedules.  

4.2 Plan and Policy 

The key environmental policies of the GoN that have direct relevance to the project are listed 

below: 

1. Policy on Land Acquisition, Resettlement and Rehabilitation for Infrastructure 

Development Projects, 2071 

2. 16th Five Year Plan (2081/82-2085/86)) 

3. Hydropower Development Policy, 2058 

4. Nepal Biodiversity Strategy and Action Plan, 2014-2020 

5. Nepal Water Plan, 2062 

6. Forest Policy 2075 

7. National Water Strategy, 2059 

8. Nepal Environmental Policy and Action Plan, 2050 

9. National Conservation Strategy Nepal, 2045 

10. Rastriya Urja Sankat Nibaran Tatha Bidhyut Bikas Karyayojana, 2072 

11. Land Use Policy, 2075 

12. National Environment Policy, 2076 

13. Climate Change Policy, 2076 

 

Key policy instruments of the GoN relevant to the Project are summarized below. 
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Table 4. 1: Policy instrument of GoN related to the project 

SN Name of Policy Triggered Policy instruments 

1 Policy on Land 

Acquisition, 

Resettlement and 

Rehabilitation for 

Infrastructure 

Development 

Projects, 2071 

Recognizes the need of resettlement and rehabilitation plan to 

ensure the livelihood of the project affected persons or 

households at least above the pre-project conditions; 

Emphasizes that the project development agency conducted 

meaningful consultation with the project affected persons, 

community and sensitive groups particularly poor, landless, 

senior citizens, women, children, indigenous/Janajati groups, 

disabled, helpless and persons having no legal rights on the 

operated land while preparing land acquisition, resettlement 

and rehabilitation plan; 

Requires completion of compensation, resettlement, 

rehabilitation and other benefits to the project affected 

person/households prior to the physical and economical 

displacement by the project; 

Emphasizes land acquisition process as far as possible 

through negotiation with the project affected 

persons/households through transparent, free, fair and 

justifiable process; 

Requires land-based compensation and resettlement to 

persons/households who lose all of the property or whose 

livelihood is agriculture based; 

Requires relocation and resettlement of the affected 

persons/households close to the current place of residence 

until and otherwise he/she willingly prefers to relocate 

him/herself; 

Requires inclusive programs for the enhancement of socio-

economic development of disadvantageous groups such as 

facility less groups (Dalit, Indigenous or Janajati groups, 

single women etc.); 

Requires compensation of built properties including 

resettlement and rehabilitation benefits for 

persons/households who do not have land or legal right for the 

currently operated land; 

Requires determination of compensation rates for affected 

land and property based on scientific methods such that the 

compensation rates are not less than the minimum market 

price; the affected persons/households for projects where 

return on investment is potential; 
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Requires provisioning of subsidized rates to the project 

affected persons/households for projects providing services; 

Requires the following additional project assistance on the top 

of the compensation and resettlement: 

-        residential facilities 

-        transportation assistance 

-        relocation assistance for housing, business 

-        rental assistance 

-        Additional assistance as recommended by plan to 

seriously project affected households and vulnerable groups 

(Dalit, Janajati or marginalized Indigenous, single women, 

helpless, disabled, senior citizen etc.) 

Employment opportunity to the seriously project affected 

households and Vulnerable groups (Dalit, Janajati or 

marginalized Indigenous, single women, helpless, disabled, 

senior citizen etc.) based on their skills and capabilities. 

Requires livelihood restoration plan to seriously project 

affected households and Vulnerable groups (Dalit, Janajati or 

marginalized Indigenous, single women, helpless, disabled, 

senior citizen etc.); 

Requires an adequate mechanism to listen, register and 

resolve grievances of the project affected persons and 

communities; 

Requires an effective institution to ensure that the objectives 

of land acquisition, compensation, resettlement and 

rehabilitation action plans are achieved and to evaluate and 

monitor the effects on the livelihood of the project displaced 

persons; 

Requires project development agency to ensure the allocation 

of resources required for resettlement/rehabilitation and 

livelihood restoration of the project affected 

persons/households. 

2 16th Five Year 

Plan (2081/82-

2085/86)) 

The Sixteenth Plan to be implemented from the fiscal year 

2081/82 plans to achieve an economic growth rate of 7.3 % 

and per capita income of 2,413 USD. This plan targets 

reducing absolute poverty to 20.3 %, consumer inflation to 5 

% by fiscal year 2085/86 and take Nepalô human development 

index to 0.650 from the current 0.601, human wealth index 

from 76.3 to 78 and to reduce the economic and 

environmental risk index from 29.7 to 24.  

The plan aims to increase the average life expectancy of 

Nepalese to 73 years from the present 71.3 years within five 

years.  

The target is to achieve an economic growth rate of 7 to 8.5 

%.  
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3 Nepal 

Biodiversity 

Strategy, 2059 

BS 

Chapter 5, Section 5.1, sub-section 5.1.1 relates to landscape 

planning; sub-section 5.1.4 relates to in-situ conservation of 

habitat and species; sub-section 5.1.8 relates to cross sectoral 

co-ordination for bio-diversity conservation; subsection 

5.1.13 relates to IEE/EIA of development projects to avoid 

significant impacts on bio-diversity and implement the 

provisions to minimize the impacts; Section 5.2, subsection 

5.2.1 (5.2.1.2) relate to cross-sectoral co-ordination for 

Protected Area conservation. 

4 Forest Policy, 

2075 

At present, Forest Policy, 2015 is the main policy document 

which guides sub-sectoral programmes relating to forests, 

plant resources, wildlife, biodiversity, medicinal plants, and 

soil and watershed conservation. Periodic assessment and 

updating of information on forest resources of the country is 

also included in the forest policy. 

5 Nepal Water 

Plan, 2062 BS 

Part D, Section 6 relates to environmental management, 

inclusive of impact identification, mitigation actions, 

monitoring, auditing and institutional mechanism. 

Section 7 of the NWP highlights the Environment 

Management Plan (EMP) as a strategic document for the 

implementation, monitoring and auditing of environmental 

protection programs. 

It emphasizes on the need of Strategic Environmental 

Assessment to streamline Nepalôs development. 

6 National Water 

Strategy, 2059 

Section 4 relates to social development principles and 

environmental sustainability principles; Section 5, strategic 

output 2relates to sustainable management of watersheds and 

aquatic ecosystems; strategic output 5 relates to cost effective 

and sustainable hydropower development. 

7 Nepal 

Biodiversity 

Strategy 

Implementation 

Plan, 2063 

The action plans FO1 relates to Forest biodiversity 

conservation through community participation. PA1 relates to 

species conservation and habitat management in protected 

area and CS² relates to landscape level biodiversity 

conservation. 

8 Nepal National 

Biodiversity 

Strategy and 

Action Plan 

2014-2020 

On this action plan chapter 3 relates to threats to biodiversity 

in Nepal, chapter 5 relates to strategy for management of 

biodiversity and chapter 6 relates to arrangement for 

implementation of the strategy. 

9 Nepal 

Environmental 

Policy and Action 

Plan, 2050 

The five policy principles aim 

-       to manage efficiently and sustainably natural and 

physical resources; 

-       to balance development efforts and environmental 

conservation for sustainable fulfillment of the basic needs of 

the people; 
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-       to safeguard natural heritage; 

-       to mitigate the adverse environmental impacts of the 

development projects and human actions; and 

-       to integrate the environment and development through 

appropriate institutions, adequate legislation and economic 

incentives , and sufficient public resources. 

10 National 

Conservation 

Strategy Nepal, 

2045 

The policy principles aim 

-       to ensure the sustainable use of Nepalôs land and 

renewable resources; 

-       to preserve the biological diversity of Nepal in order 

to maintain and improve the variety and quality of crops and 

livestock and to maintain the variety of wild species both 

plant and animal and 

-       to maintain the essential ecological and life-support 

systems such as soil regeneration, nutrient recycling and the 

protection and cleansing of water and air. 

11 Rastriya Urja 

Sankat Nibaran 

Tatha Bidhyut 

Bikas 

Karyayojana, 

2072 

 

The Government of Nepal has prepared a plan to address the 

energy crisis the country has been facing. The plan has tried 

to address the following issues: 

a)   Identification and implementation of immediate 

actions to end current energy crisis with in a year as the 

government has committed 

b)   Securing sustainable energy generation in Nepal 

within a decade 

c)   Prioritizing hydroelectric projects to address energy 

generation, at the same time adapting other alternative sources 

of energy such as ï solar, wind, biomass, etc. 

12 Land Use Policy, 

2075 

The policy is formulated to improve social and economic 

status by ensuring fair and adequate compensation, 

appropriate resettlement and rehabilitation 

assistances/allowances while acquiring land for infrastructure 

development projects. 

It aims to ensure the optimum use of land and portions of land, 

and aims to encourage optimal use of land for agriculture. 

The policy also talks of adopting the concept of aggregating 

parcels of land to acquire land for development projects. 

13 National 

Environment 

Policy, 2076 

Nepal Government has endorsed the National Environment 

Policy-2076 to control pollution, manage wastes and promote 

greenery so as to ensure citizensô right to live in a fair and 

healthy environment.  The policy was framed to guide 

implementation of the environment related laws and other 

thematic laws, realize international commitment and enable 

collaboration between all concerned government agencies 

and non-government organizations on environmental 

management actions.  This policy aims to lessen and prevent 
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all types of environment pollutions, manage wastes emanated 

from all sectors including home, industry and service, expand 

parks and greenery in urban area and ensure environment 

justice to the pollution affected population. In order to meet 

the policy goals and objectives, the policy has specified 

special measures, including setup of effective systems for 

checking and reducing pollution of all types, encouragement 

for the use of environment-friendly technology in industry, 

hospital and vehicles, regulation of harmful pesticides in 

production and protection of human health from unauthorized 

food intake. The ministry has envisaged devising 

environment-friendly technology to manage pollutant dust, 

smoke, water emanating from industries and other business 

promote the use of solar stove, electric stove, bio-gas, 

improved stove and chimney for the prevention of pollution 

at homes and lay emphasis on energy effective housing. 

14 Climate Change 

Policy, 2076 

It includes climate adaptation and disaster risk reduction; low 

carbon development and climate resilience; access to 

financial resources and utilization; capacity building, 

peoplesô participation and empowerment; study, research, 

technology transfer, climate friendly natural resources 

management and institutional set up with legal provisions, 

and importance of monitoring and evaluation. 

15 Hydropower 

Development 

Policy 2058 

The Hydropower Development Policy, consisting of six 

sections, shall be developed to achieve the following 

objectives: to generate electricty at low cost by utilizing the 

water resources available in the country, to extend reliable 

and qualitative electric service throughout Nepal at a 

reasonable price, to tie-up electrification with the economic 

activities; to render support to the development of rural 

economy by extending the rural electrification, to develop 

hydropower as an exportable commodity.  

4.3 Acts, Rules and Regulations 

Acts, Rules and Regulations listed below have a direct relevance to the proposed project 

development and operations. 

ǒ Environment Protection Act, 2076 

ǒ Environment Protection Rules, 2077 

ǒ Electricity Act, 2049 and Electricity Regulations, 2050 

ǒ Soil and Watershed Conservation Act, 2039 

ǒ Forest Act, 2076 

ǒ Forest Regulation, 2079 

ǒ National Parks and Wildlife Conservation Act, 2029 

ǒ Wildlife Reserve Rules, 2034  
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ǒ Water Resources Act, 2049  

ǒ Water Resources Regulations, 2050  

ǒ Land Acquisition Act, 2034  

ǒ Ancient Monument Protection Act, 1956   

ǒ Local Government Operation Act, 2074 

ǒ Labor Act, 2074  

ǒ Land Reform Act,1964  

ǒ Control of International Trading of Wild Fauna and Flora, 2073 

ǒ Solid Waste Management Rules, 2070 

ǒ Working Policy for Construction and Operation of Physical Infrastructure within 

Protected Area, 2080 

ǒ Performance based social security Act, 2074 

ǒ Muluki Aparadh Samita, 2074  

ǒ Muluki Debani Samita, 2074  

ǒ Aquatic Animal Protection Act, 2073  

ǒ National Foundation for Upliftment of Aadibasi/Janjati Act, 2058 

ǒ Land Use Act, 2076 

ǒ Right to Information Act, 2064 

 

Table below highlights the important provisions of Act, Rules, and Regulations related to the 

Project. 

 

Table 4. 2: Acts, rules and regulations related to the project 

SN Acts, Rules and 

Regulations 

Related Provision 

1 Environment 

Protection Act 2076  

As per the Environment Protection Act (GON 2076) ï 

Article 2 stipulated the need of preparation of an 

environmental study of a development or construction 

work or project relating to development, construction 

work or project pertaining to a matter falling under the 

jurisdiction of the Local Level. It further states the need of 

a public hearing and proposition of analysis of alternatives 

in the study. 

  

Article 3 prohibits the emission of pollutants beyond the 

prescribed standards along with the management of 

hazardous substances; Article 5 prescribes the need for the 

protection of national heritages and Environmental 

Protection Area; Article 6 stipulates the fines and 

compensations provisions arising from any harm to the 

environment. 

2 Environment 

Protection Rule 2077  

As per Environment Protection Regulations (GoN 2077) - 

Schedule 2 for the water resources and energy sector, an 

Initial Environmental Examination (IEE) is required for 
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the construction and implementation of a transmission line 

and substation of more than 132 kV. 

  

Article 2 mandates IEE/EIA study for development 

projects; Article 3 prohibits emission of pollutants beyond 

the prescribed standards; Article 6 stipulate provisions for 

the protection of natural heritage and Environmental 

Protection Area; Article 7 stipulates compensation 

provisions arising from the discharge of waste and 

pollution; 

3 Electricity Act  

(2049) and 

Electricity 

Regulations, 2050 

Section 4, sub-section 1 of the Act requires any person or 

corporate body who wants to conduct survey, generate, 

transmit or distribute electricity over 1 MW to submit an 

application to the designated authority along with the 

economic, technical and environmental study report. The 

environmental study report refers to the IEE/EIA report as 

per EPA and EPR. The proponent will have to show in the 

IEE report that the proposed development project is not 

likely to cause soil erosion, flood, landslide and air 

pollution or any other forms of environmental 

degradation. Electricity Regulation, 1993 under Rule 12 

(f) and 13 (g) related to EIA/ IEE, emphasizes the report 

should include measures to be taken to also elaborate 

utilization of local labour, source of materials, benefits to 

the local people after the completion of the project, 

training the local people in relation to construction, 

maintenance and operation, facilities required for 

construction site and safety arrangements. 

  

Rule 50 and Schedule-13 of the Rule, 2050 defines the 

minimum distance to be maintained on either side of the 

electric wire, which in fact defines the RoW for 

transmission and distribution lines and associated safety 

clearance corridors. Rule 66 is regarding restrictions on 

the utilization of buildings and land under power lines 

(transmission as well as distribution lines). Rule 68 to 74 

are related to safety measures relating to electrical works. 

Rule 87 is related to compensation for the affected 

property and Rule 88 is related to the compensation 

fixation committee. 

4 Soil and Watershed 

Conservation Act, 

2039 

 

Article 10 stipulates provisions to prohibit actions within 

any protected watershed area decelerated pursuant to 

Article 3 of this Act; Article 24 stipulates provision of no 
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obstacle to use and developing of waters resources by the 

government of Nepal. 

5 Forest Act 2076 The Forest Act, 2076 defines forest area as the grass land, 

grazing land; snow covered and uncovered barren cliff, 

road, pond, lake, wetland, river, flood plain and 

unregistered land except the land under private ownership 

and land managed by prevailing laws. 

According to Section 3 of this Act, no one can change the 

land use pattern, use the forest land and take the land on 

lease without the permission of Nepal Government. 

Section 42 of this Act empowers the government to permit 

the use of any part of the National Forest for the 

implementation of a plan or project of national priority 

without significantly affecting the environment, if there is 

no alternative except to use the forest area. 

According to Sub Section 2 of Section 42, the project has 

to compensate for the National forest land equivalent to 

the land occupied by the project. Instead the project can 

pay the cash amount for the land used by the project (Sub 

Section 5 of Section 42). According to Sub Section 6 of 

Section 42 of this Act, the project proponent itself will be 

responsible to plant the saplings, take care and protect the 

planted tree for five years with the coordination with the 

concerned forest office. 

6 Forest Regulation, 

2079 

Following sub-rules 4 ka, 4 kha and 4 ga has been added 

under sub-rule 4 under the rights of Section 72 of Forest 

Policy 2049. Sub rule 4 (ka) allows private forest owners 

to sell timber and firewood of various tree species listed in 

Annex 26 of private forest without any permission from 

the government. Similarly, sub rule 4 (kha) states 

unregistered Private forest owners can import or export 

herbs that are listed in annex-27 of private forest. Likewise 

sub rule 4 (ga) stresses about the verification of the 

imported or exported NTFPs, medicinal herbs, or timber; 

firewood from private forest through respective Ilaka 

Forest office. 

7 National Parks and 

Wildlife 

Conservation Act, 

2029 

 

Article 5 stipulates provisions of restriction on damage to 

forest product and to block, divert any river or stream 

flowing through national park or reserve, or any other 

source of water, or use any harmful or explosive materials 

without obtaining a written permission; Article 9 lists the 

protected wildlife prohibited for hunting; Article 13 

prohibits collection of samples from National parks and 

Reserves without obtaining license. 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 88 

 

SN Acts, Rules and 

Regulations 

Related Provision 

8 Wildlife Reserve 

Rules 2034 

Rule 4 stipulates provision of entry pass to enter into the 

Parks or Reserve; Rule 6 stipulates restricted activities 

within the Parks and Reserves; Rule 11 stipulates prior 

approval for any research activities or study within the 

parks or reserves. 

9 Water Resources Act 

2049 

Article 3 stipulates the water resource right to the 

Government; Article 4 prohibits use of water resources 

without obtaining license except the specified uses under 

the Act; Article 7 establishes the priority order on the 

utilization of water resource; Article 8 stipulates procedure 

for water resource licensing; Article 16 empowers 

Government to utilize the water resources and acquisition 

of others land and property for the development of water 

resource as stipulated in the Act; Article 18 stipulates the 

right of the Government to fix the quality standards of 

water; Article 19 prohibits pollution of water resource 

above prescribed pollution tolerance limits Article 20 

stipulates not to cause harm and adverse effect on 

environment while developing the water resource project. 

10 Water Resources 

Regulations 2050 

Rule 12 to 21 stipulate provisions and procedures of 

licensing for the water resource utilization; Rule 32 to 35 

stipulate provisions, procedures and responsibilities for 

the acquisition of land and property for the development 

of water resources. 

11 Land Acquisition 

Act 2034  

 

Article 3 stipulates power to the Government to acquire 

any land anywhere for public purpose subject to 

compensation under this Act; Rule 4 empowers 

Government to acquire land upon request by institutions 

subject to the payment of compensation and all other 

expenses under this Act; Rule 5, 6, 7 and 8 stipulate 

provisions and procedures for initiating initial land 

acquisition process and estimating compensation rates; 

Rule 9 and 8 stipulate procedures and provisions for 

notification to land acquisition; Rule 11 stipulates 

provision of right to file complain by the affected on the 

public notice with regard to the land right; Rule 13, 14, 15 

stipulate procedures and provisions of compensation 

fixation; Rule 16 and 17 stipulate criteria for compensation 

fixation; Rule 19 stipulates disclosure of the compensation 

entitlement through public notification; Rule 25 stipulates 

provision of complain against the compensation rates to 

the Ministry of Home affairs. The decision of the Ministry 

of Home affairs on the complaint is final. 
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12 Solid Waste 

Management Rules, 

2070 

The Government of Nepal has issued various Rules by 

exercising the power conferred by section 50 of the Solid 

Waste Management Act, 2068. Article 3 stresses on 

segregation and management of solid waste. It states; (1) 

The Local Body shall, while fixing segregation at least of 

organic and non-organic solid waste at its source under 

Section 6, have to make management and segregation of 

harmful or chemical waste separately. If it is prescribed as 

above, the individual, organization or agency generating 

such solid waste, shall have to make segregation as 

prescribed. (2) The responsibility of managing the 

chemical or harmful solid waste under Sub-Rule (1) shall 

be of the concerned generator. (3) The Local Body shall 

conduct programs for increasing people's awareness in 

relation to applying appropriate technology for making 

segregation through reduction of generation of solid waste 

at its source and management under Sub-Rule (1). 

Similarly, Article 5 (1) states that no one shall discharge 

solid waste by mixing harmful, chemical, organic or 

inorganic waste with other waste. 

13 Ancient Monument 

Protection Act 1956  

Section 2 defines the ancient monuments; Section 3 and 

17 empower the Government to declare any place or area 

as monument site/area; Section 13 restricts transfer, 

transaction export or collection of ancient monument and 

archaeological object or curio without prior approval of 

the Government. 

14 Local Government 

Operation Act 2074 

This Local Government Operation Act 2017 was 

introduced to accommodate Nepal's federal structure by 

defining the roles, responsibilities and authorities of the 

local governments as the previous Local Self Governance 

Act 1999 became obsolete after promulgation of 

Constitution of Nepal 2015. It was formulated in 

accordance with the spirit of Constitution of Nepal, grants 

the local level units legislative, executive and judicial 

rights. The local legislature has the power to formulate 

local laws in line with the Act drafts provided by the 

Centre, while the local judiciary can decide cases related 

to irrigation, daily wages and pastures, among others. The 

smallest units among three tiers of the government can set 

up their own city police force, issue land ownership 

certificates and collect revenue on property, besides 

registering births, deaths and marriages. They are also 

allowed to levy the taxes on house rent, entertainment, 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 90 

 

SN Acts, Rules and 

Regulations 

Related Provision 

property, tourism, among others, in compliance with the 

tax laws of the Central and Provincial governments. 

15 Labor Act 2074 The Labour Act, 2074 has received the assent of president 

and become effective from the date Bhadra 19, 2074. The 

Labour Act, 2074 has replaced the previous labor law 

completely i.e. Labor Act 2048 has ceased to be in effect. 

The New Labour Act has been passed for provisions for 

the rights, interest, facilities and safety of workers and 

employees working in enterprises of various sectors. 

Unlike previous provision, the new Act is applicable to all 

entities regardless of number of workers/employees. 

16 Land Reform Act 

1964  

Section 7 relates to land ceiling and rights of tenant; 

Section 12 relates to exemption from upper ceiling; 

Section 25, 26, and 29 relates to tenancy right; Section 51 

relates to land use, control of land fragmentation and 

plotting. 

17 Control of 

International Trade 

of Endangered Wild 

Fauna and Flora 

2073 

This act has been enforced to implement the Convention 

on International Trade in Endangered Species of Wild 

Fauna and Flora (CITES). 

19 Working Policy for 

Construction and 

Operation of 

Physical 

Infrastructure within 

Protected Area, 2080 

This policy describes the terms and conditions required for 

implementing projects inside the National Park, Wildlife 

Reserves and Conservation Areas. This policy states that 

no land will be made available for construction of any 

development work except of national priority within the 

protected area. It further states that for a hydropower 

project utilizing the water flowing inside the National Park 

or along the boundary of the National Park, all the 

hydropower components should be constructed outside the 

National Park, and a minimum of 10% of the monthly 

discharge as well as the discharge quantified by the EIA 

report should be released. Implementation of mitigation 

measures, allocation of royalty for the protection of the 

National Park, payment for the use of natural resources 

and monitoring are some of the conditions mentioned in 

this policy. Similarly, for any water diversion project 

within the National Park or Wildlife Reserves, a minimum 

of 50% of the monthly discharge should be released. This 

policy has made the provision of 17 compensatory 

plantation of 25 seedlings for every tree or pole loss from 

the protected areas. 
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20 Performance Based 

Social-Security Act 

2074 

It ensures the social security rights of workers based on 

their contribution. 

  

It requires that the listed employer should deposit funds 

regularly as per their contract or deposit additional amount 

to the workersô contributable income as mentioned in 

Article 7.  According to sub-section 1, the amount should 

be deposited from the day the worker is listed to the last 

day of his/her employment. 

  

If a situation arises where the labor does not receive 

remuneration and cannot deposit the amount to be 

deposited by him/her then the listed employer should 

deposit the funds for a maximum of 3 months. 

The listed employer can deposit the amount by deducting 

from the laborer's remuneration, allowance or other 

facility as prescribed. If the employer does not deposit the 

fund within the cited period, then s/he will have to pay an 

interest of 10% of contribution amount in addition to the 

contribution amount. 

21 Muluki Aparadh 

Samhita, (2074 

The Criminal Code was adopted in 2017 alongside five 

other Acts, designed to replace the Civil Code, 2021.  It 

outlaws the practice of Chhaupadi as was the 

evangelization of citizens to other religions. 

22 Muluki Debani 

Samhita, 2074 

This act came into action from 1st Bhadra, 2075. Clause 

617 states that the tenure of lease contract lasts for forty 

years for the construction, development and operation of 

infrastructure like electricity generation. Clause 640 states 

about the age of the person engaging in the manual work. 

It states that a person under 16 years should not be forced 

to engage in physically challenging work. Clause 641 

states that workers should not be liable to work more than 

8 hours a day and 48 hours a week without extra time 

payments. 

23 Aquatic Animal 

Protection Act 2073 

Section 5 (5B) - provisions of fish ladder and fish hatchery 

while constructing water diversion structures and 

requirement of prior permission from the government. 

24 National Foundation 

for Upliftment of 

Aadibasi/Janjati Act, 

2058 

The Act prescribes a number of provisions to overall 

improve the lot of the Aadibasi / Janjati by formulating 

and implementing programs relating to the social, 

educational, economic and cultural development through: 

Creating an environment for social inclusion of 

disadvantaged and indigenous people ensuring 

participation of disadvantaged groups in the mainstream 
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of overall national development of the country, by 

designing and implementing special programs for 

disadvantaged groups; 

Protecting and preserving their culture, language and 

knowledge and promoting the traditional knowledge, 

skills, technology and special knowledge of the Aadibasi / 

Janjati and providing assistance in its vocational use. 

25 Land Use Act 2076 According to Section 2, 6 (1) before the formation of land 

use plan, the Nepal government, provincial government 

and local government must study the increase in demand 

of the land for wildlife, population growth rate, necessity 

of food and shelter, economic development and 

infrastructure construction. According to Section 3, 8 (1) 

Article 4 states the land use cannot be changed by using 

the land that has been classified for another purpose. 

According to Section 3, 8 (7) irrespective of the fact 

whatever is written in sub article 1, Nepal government can 

change the current land use of the places where 

national priority development projects, industrial area, 

special economic area, etc. are to be established 

26 Right to Information 

Act 2064 

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 make the access of citizens to the 

information of public importance held in public bodies 

simple and easy and to protect sensitive information that 

could have an adverse impact on the interest of the nation 

and citizens. 

Clause 3 of the act ensures the Right to Information. It says 

that every citizen shall, subject to this Act, have the right 

to information and they shall have access to the 

information held in the public Bodies unless 

confidentiality has been maintained by laws. 

Clause 4 of the act describes the Responsibility of a Public 

Body to disseminate information. It mentions that each 

Public Body has to respect and protect the right to 

information of citizens. Public Bodies shall have the 

following responsibilities for the purpose of protecting the 

right to information of citizens: - to classify and update 

information and make them public, publish and broadcast 

to make the citizens' access to information simple and 

easy; to conduct its functions openly and 

transparently;0020to provide appropriate training and 

orientation to its staffs. 
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Public bodies may use different national languages and 

mass media while publishing, broadcasting or making 

information public. A Public Body shall arrange for an 

Information Officer for the purpose of disseminating 

information held in its office. 

The clause 7 of the act prescribes the Procedures of 

Acquiring 

Information. It states that a Nepali Citizen, who is 

interested to obtain any information under this Act, shall 

submit an application before a concerned Information 

Officer by stating the reason to receive such information. 

4.4 Government of Nepalôs Guidelines, Manuals, and Standards 

The EIA team, during preparation of the environmental reports including study procedures, 

impact identification and prediction, design of the mitigation prescriptions, formulation and 

monitoring of protocols and compliance standards during project construction and operation, 

will comply with the following Guidelines, Manuals and Standards of the GoN. 

¶ National EIA Guidelines  (2049) 

¶ Department of Electricity Development Manuals (2058) 

¶ Forest Produces Collection, Sale and Distribution Guidelines (2057) 

¶ EIA Guidelines for Forestry Sector, (2051) 

¶ Community Forest Guidelines, (2058) 

¶ Guidelines for Community Forest Inventory (2061) 

¶ Guidelines for Using Forest Area for National Priority Projects (2074) 

¶ Environmental Management Guidelines (Road) (2056) 

¶ Guidelines for the Physical Infrastructure Development and Operation in the Protected 

Areas (2065) 

¶ Nepal Vehicle Mass Emission Standard (2069) 

¶ Tolerance Limits for Industrial Effluents to be discharged into Inland Surface Waters, 

(2059) 

¶ Nepal Ambient Air Quality Standards, 2069 

¶ Nepal Noise Standards, 2069 

  

A brief highlight of the above sectoral and cross-sectoral Guidelines, Manuals and Standards 

are presented in Table below: 
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Table 4. 3: Guidelines, manuals and standards related to the project 

SN Guidelines, Manuals 

and Standards 

Related Matters 

1 National EIA 

Guidelines, 2049 

An EIA is to be prepared for the development projects 

which may cause significant impact on the environment, 

whose impact may be known easily and for which 

mitigation measures may be discovered easily. 

An EIA must provide for a definite solution to the 

identified environmental problem likely to appear by the 

implementation of the project. 

For the preparation of the report, an EIA should provide for 

a list of various activities in the course of project 

implementation and the natural resources which will be 

affected by the project. 

2 Department of 

Electricity 

Development 

Manuals, 2058 

The Department of Electricity Development, GoN, in 

collaboration with the United States Agency for 

International Development and International Resource 

Group has developed a series of manuals for the conduction 

and preparation of EIA and IEE documents in the power 

and transmission line development sector. They are 

respectively: 

Manual for Preparing Scoping Document for 

Environmental Impact Assessment (EIA) of Hydropower 

Projects, (2001); 

Manual for Public Involvement in the Environmental 

Impact Assessment (EIA) Process of Hydropower 

Projects,(2001); 

Manual for Preparing Terms of References (ToR) for 

Environmental Impact Assessment (EIA) of Hydropower 

Projects, with Notes on EIA Report Preparation, (2001); 

Manual for Preparing Environmental Management Plan 

(EMP) for Hydropower Projects, (2002); 

Manual for Developing and Reviewing Water Quality 

Monitoring Plans and Results for Hydropower Projects, 

(2002); 

Manual for Conducting Public Hearings in the 

Environmental Impact Assessment Process for 

Hydropower Projects, (2004); 

Manual for Addressing Gender Issues in Environmental 

impact Assessment/Initial Environmental examination for 

Hydropower Projects, (2005). 

3 Forest Produces 

Collection, Sale and 

Distribution 

Guidelines, 2057 

These guidelines specify various procedures and formats 

for getting approval for vegetation clearance, delineation of 

lands for vegetation clearance, evaluation of wood volume 

etc. 
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SN Guidelines, Manuals 

and Standards 

Related Matters 

4 EIA Guidelines for 

Forestry Sector, 2051 

These guidelines specify the EIA/IEE procedures to be 

followed while undertaking environmental studies that 

involve forest areas. 

5 Community Forest 

Guidelines, 2058 

These guidelines set process and procedures to identify and 

capacitate the community forest user groups, preparation of 

the community forest management plan and 

implementation of community forest management plan. 

6 Guidelines for 

Community Forest 

Inventory, 2061 

Community Forest Inventory Guidelines detail process and 

procedures for evaluating the forest stock and its harvesting 

potentials in the community forest. 

7 Environmental 

Management 

Guidelines (Road), 

2056 

These guidelines for roads focus on the major issues for 

environmental management while developing or upgrading 

a road corridor. They set procedures for environmental 

assessment and highlight the potential impacts and 

mitigation measures for the road. 

8 Guidelines for Using 

Forest Area for 

National Priority 

Projects, 2074 

These guidelines clarify the procedure for acquiring forest 

area for national priority projects related to feasibility 

study, requirements, demand for using the forest area for 

the aforesaid purposes, etc. 

9 Guidelines for the 

Physical Infrastructure 

Development and 

Operation in the 

Protected Areas, 2065 

These are guidelines for infrastructural development in the 

protected areas. 

11 Tolerance Limits for 

Industrial Effluents to 

be Discharged into 

Inland Surface Waters 

(2059 BS) 

The MoFE has set tolerance limits for the industrial to be 

discharged into the inland surface water since the project is 

considered as an industry; it will have to comply with the 

tolerance limits set in the standards prior to the discharge 

of the effluents into the inland surface water during the 

construction and operation period. 

12 Nepal Ambient Air 

Quality Standards 

(2069 BS) 

The national Ambient Air Quality Standard 2012 has set 

standards for nine parameters, namely total suspended 

particles (TSP), particulate matter (PM10), Sulphur 

dioxide, nitrogen oxide, carbon monoxide, lead and 

benzene, PM 2.5 and ozone for maintenance of the ambient 

air quality. The project during its construction and 

operation will have to comply with the set standards for the 

ambient air quality. 

13 Nepal Noise Standards 

(2069 BS) 

The National Noise Standards 2012 gives noise level 

standards for the following areas: industrial, commercial, 

rural residential, urban residential and mixed residential 

and quiet areas. It further gives standards for noise 

generating equipment, namely water pump, diesel 

generator and entertainment equipment. 
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4.5 ADBs Safeguard Policy and Categorization 

Specific to environmental aspects, the objective of the ADBôs Safeguard Policy Statement 

(2009) is to ñensure the environmental soundness and sustainability of projects and to support 

the integration of environmental considerations into the project decision-making process.ò 

  

ADBôs Safeguard Policy Statement (2009) defines the requirements to be followed with regards 

to project screening and classification, information disclosure, consultation and participation, 

due diligence, monitoring and reporting, local grievance redress mechanisms and ADBôs 

Accountability Mechanism. 

 

4.5.1 Project screening and classification 

ADBôs Safeguard Policy Statement (2009) requires screening as early as possible to 

ǒ determine the significance of adverse impacts 

ǒ identify the level of assessment and institutional resources required; 

ǒ determine disclosure requirements. 

 

A projectôs category is determined by its most environmentally sensitive component, including 

direct, indirect and cumulative impacts in the projectôs area of influence. Each project is 

scrutinized as to its type, location, scale, sensitivity and the magnitude of its potential 

environmental impacts. Projects are then assigned to one of the following three categories: 

 

Category A: A proposed project is classified as category A if it is likely to have significant 

adverse environmental impacts that are irreversible, diverse, or unprecedented. These impacts 

may affect an area larger than the sites or facilities subject to physical works. An environmental 

impact assessment is required. 

 

Category B: A proposed project is classified as category B if its potential adverse environmental 

impacts are less adverse than those of category A projects. These impacts are site-specific, few 

if any of them are irreversible, and in most cases mitigation measures can be designed more 

readily than for category A projects. An initial environmental examination is required. 

 

Category C: A proposed project is classified as category C if it is likely to have minimal or no 

adverse environmental impacts. No environmental assessment is required although 

environmental implications need to be reviewed. 

 

4.5.2 Category of the project 

The project has been evaluated considering the outcome of the environmental assessment. The 

magnitude of potential impacts and the presence of environmentally sensitive areas in the 

project influence areas of all project components have been critically analyzed to determine 

likely significance.  The potential environmental impacts are all well understood and can be 

mitigated through adherence to national requirements and international measures and standards.  

Considering this under ADBôs Safeguard Policy Statement (2009), the project is classified as 

category A on environment requiring the preparation of an EIA.  
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4.5.3 Information disclosure 

ADBôs Safeguard Policy Statement (2009) requires information about environmental safeguard 

issues to be made available in a timely manner, in an accessible place, and in a form and 

language(s) understandable to affected people and to other stakeholders, including the general 

public, so they can provide meaningful inputs into project design and implementation. For 

illiterate people, suitable communication methods will be used. During project implementation 

THL will need to submit the following for posting on ADBôs website: 

ǒ final and updated EIA and corrective action plans upon receipt by ADB 

ǒ environment monitoring reports submitted by THL during project implementation upon 

receipt by ADB. 

  

4.5.4 Consultation and Participation 

ADBôs Safeguard Policy Statement (2009) requires communities, groups, or people affected by 

proposed projects, and civil society to be engaged by THL through information disclosure, 

consultation, and informed participation in a manner commensurate with the risks to and 

impacts on affected communities. Meaningful consultation processes are defined as those that 

ǒ beginning early in the project preparation stage and being carried out on an ongoing 

basis throughout the project cycle; 

ǒ providing timely disclosure of relevant and adequate information that is accessible to 

affected people; 

ǒ being free of intimidation and coercion. 

ǒ being gender inclusive and responsive; and 

ǒ enabling the incorporation of all relevant views of affected people and other 

stakeholders in decision making. 

ǒ The consultation process and its results are to be documented and reflected in the EIA 

report. 

 

4.5.5 Monitoring and reporting  

ADBôs Safeguard Policy Statement (2009) requires that THL implement the safeguard 

measures and relevant safeguard plans, as provided in the legal agreements, and submit periodic 

monitoring reports on their implementation performance. Given the Project is category A for 

environment, THL is required to; 

ǒ establish and maintain procedures to monitor the progress of implementation of 

safeguard plan 

ǒ verify the compliance with safeguard measures and their progress toward intended 

outcomes; 

ǒ document and disclose monitoring results and identify necessary corrective and 

preventive actions in the periodic monitoring reports; 

ǒ follow up on these actions to ensure progress toward the desired outcomes; and 

ǒ submit periodic monitoring reports on safeguard measures as agreed with ADB, in this 

case given environmental sensitivities semi-annual safeguards monitoring reports are 

required to be submitted up until the completion of construction and throughout the 

operation period until project closure. 
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In addition to recording information to track environmental performance, THL will need to 

undertake inspections to verify compliance with the EMP and progress toward the expected 

outcomes. 

  

Environmental monitoring reports should describe progress with implementation of the EMP 

and compliance issues and corrective actions, if any, and the findings disclosed locally in a 

location accessible to the public. ADB will also monitor projects on an ongoing basis until a 

project completion report is issued. 

 

4.5.6 ADB safeguard policy on resettlement  

ADB Safeguard Policy Statement, 2009 (SPS) sets out the policy objectives, scope and triggers, 

and principles for three key safeguard areas i.e. (i) Environmental Safeguards, (ii) Involuntary 

Resettlement Safeguards, and(iii) Indigenous Peoples Safeguards. The objectives of 

Involuntary Resettlement Safeguards are to avoid involuntary resettlement wherever possible; 

to minimize involuntary resettlement by exploring project and design alternatives; to enhance, 

or at least restore, the livelihoods of all displaced persons in real terms relative to pre-project 

levels; and to improve the standards of living of the displaced poor and other vulnerable groups. 

Similarly, the objectives of Indigenous Peoples Safeguards is to design and implement projects 

in a way that fosters full respect for Indigenous Peoplesô identity, dignity, human rights, 

livelihood systems, and cultural uniqueness as defined by the Indigenous Peoples themselves 

so that they (i) receive culturally appropriate social and economic benefits, (ii) do not suffer 

adverse impacts as a result of projects, and (iii) can participate actively in projects that affect 

them. 

 

Regarding Involuntary Resettlement Safeguards, the SPS covers both physical displacement 

i.e. relocation, loss of residential land, or loss of shelter and economic displacement i.e. Loss 

of land, assets, access to assets, loss of income source or means of livelihoods due to involuntary 

land acquisition, land use restriction and access to legally designated parks and protected areas. 

It covers all the displaced people without considering such losses or involuntary restrictions are 

partial or full and permanent or temporary. As per the SPS, all the ADB assisted projects should 

recognize and address the resettlement and rehabilitation (R & R) impacts on all the physically 

or economical displaced people irrespective of their titles and requires for the preparation of an 

appropriate Resettlement Plan (RP) in the case where involuntary resettlement unavoidable. 

 

ADBôs SPS is the guiding principle to identify impacts and to plan measures for mitigating 

various losses likely to occur due to resettlement impacts. Some of the key provisions of the 

SPS on Involuntary Resettlement Safeguards are: 

ǒ Where Involuntary Resettlement (IR) is unavoidable, the impact should be minimized 

by exploring project and design alternatives, 

ǒ Enhance or at least restore the livelihoods of all displaced persons in real terms relative 

to pre-project levels, 

ǒ Improve the standards of living of the poor and other groups, 

ǒ Gender analysis is required to identify related resettlement impacts and risks, 

ǒ Resettlement Plans (RP) should be prepared in full consultation with Affected Persons 

(APs), host communities, and stakeholders, 
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ǒ Preference will be given to land-based resettlement for displaced persons whose 

livelihoods are land-based. However, if the land is not the preferred option or the land 

is not available at reasonable price, the APs will be provided opportunities for 

employment, or self-employment in the project works, in addition to the reasonable cash 

compensation for land and other assets lost, 

ǒ Cash compensations for the loss of structures, other assets and incomes should be based 

on full replacement cost, 

ǒ Absence of formal legal title to land or non-recognized or recognizable claims to such 

land by the Displaced Persons (DPs) should not be a bar to compensation, 

ǒ The rate of compensation for land, structures and other assets should be calculated at 

full replacement cost based on fair market value; transaction cost; interest accrued; 

transitional and restoration cost, and other applicable payments, if any, 

ǒ All compensation payments and related activities must be completed prior to the 

commencement of the civil work, and 

ǒ Special attention should be paid to the needs of indigenous people, vulnerable groups 

especially those below the poverty line, the landless, the elderly, women, and children 

and those without legal title of land. 

4.6 International Conventions 

International Conventions applicable to the Project are: 

 

¶ Convention on Biological Diversity 1992 (2049 BS) 

¶ Convention on International Trade in Endangered Species of Wild Fauna and Flora 

(CITES) 1973 (2029 BS) 

¶ Convention (No.169) Concerning Indigenous and Tribal Peoples in Independent 

Countries 1989 (2046 BS 

¶ United Nations Framework Convention on Climate Change 1992 (2049 BS) 

 

The key provisions of the International Conventions related to the Project are briefly 

highlighted below in Table below. 

 

Table 4. 4: Key provision of the international convention 

SN International 

Conventions 

Related provisions 

1 Convention on 

Biological Diversity, 

1992 (2049 BS) 

Power projects that may be planned for lands that are 

designated as UN Biosphere Reserves, National parks, 

nature reserves or conservation areas fall under UN 

Charter. Besides, the convention also emphasizes on 

the conservation of biodiversity in any other sites while 

implementing and operating a project in compliance 

with the National IEE/EIA procedures. Article 14 of 

the Convention introduces appropriate procedures 

required for EIA/IEE studies. 



EIA of Tallo Seti (Tanahu) Hydropower Project 

 

Tanahu Hydropower Limited                                  

 100 

 

SN International 

Conventions 

Related provisions 

2 Convention on 

International Trade in 

Endangered Species of 

Wild Fauna and Flora 

(CITES), 1973 (2029 

BS) 

The Convention classifies species according to the 

criteria where access and control is important (e.g. I ï 

species threatened with extinction; II ï species which 

could become engendered; III ï species that are 

protected; E ï Engendered; V ï Vulnerable; R ï Rare. 

Project will have to minimize impacts on the CITES 

species as far as possible. 

3 Convention (No.169) 

Concerning Indigenous 

and Tribal Peoples in 

Independent Countries 

1989 (2046 BS) 

Article 7 relates to the right of the indigenous and tribal 

people to decide their own priorities for the process of 

development. Article 12, 13, 14 and 15 relate to the 

safeguards of rights of the indigenous people in the 

land and natural resources in territories traditionally 

occupied by them. Article 16 relates to participation in 

the decision making process and resettlement process 

with full compensation of the resulting loss or injury. 

4 United Nations 

Framework 

Convention on Climate 

Change 1992 (2047 

BS) 

Article 4 (f) relates to impact assessment to avoid or 

mitigate or adapt to climate change. 
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5 Existing environmental condition 

5.1.1 Physical environment 

5.1.2 Landscape, terrain, and geology 

The project area is situated in Middle Mountainous Zone, which is characterized by a series of 

mountains and valleys.  The primary mountain ranges have a general orientation of west-north-

west to east-south-east, while the Seti River Valley runs due west-north-west to east-south-east 

before turning southwards to joint the Trishuli River. 

 

In terms of topography, the project area has an elevation range of 194 to 2069 m asl.  The 

highest point is located at the tip of the reservoir, which is located at an elevation of 316 m asl.  

A small settlement named ï Hattisodhe ï is located at an immediate upstream of this point on 

the left bank of the Seti River.  The proposed location for the barrage, at the immediate upstream 

of the settlement of Sarag Ghat, has an elevation of around 260 m asl.  The suugested site for 

the powerhouse, situated at Gai Ghat, has an elevation of 210 m asl, which is located on the 

right bank of the Trishuli River.  The head gained between the FSL and Powerhouse is 80 m. 

 
Figure 29: Distribution of elevation in the project municipality ï wards (Source-Survey 

Department, 1990) 

The project area is situated in the Lesser Himalaya zone, which is marked by immature 

topography of young, folded mountain belts, prevalent erosion, transportation, and deposition 

processes, massive mass wasting, and evolving gullies that widen and deepen over time. 

Consequently, the region is known for both slow and rapid landform development, including 

upliftment and deepening of terrain and valleys, which can be challenging to discern at times. 
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The primary geomorphological characteristics of the area, including the project sites, consist of 

fluvial, hillslope, and tectonic processes. Although glacial and aeolian processes could have 

been active in the past, they are no longer present.  Two distinct geomorphic processes can be 

identified in the area: one that occurs over a short period and can be observed, such as the 

development of channel bars and terraces, and another that occurs continuously over a long 

period, such as the gradual upliftment and deepening of valleys, which can only be perceived 

over time. 

 

The topography of the project area consists mainly of valleys and mountains.  The Seti River 

has carved deep ñVò shaped gorges that are occasionally bordered by alluvial terraces at two to 

three levels.  The valley floor has steep slopes that rise to the flanking mountains, which have 

gently sloped middle slopes and relatively steep upper slopes near the ridge axis.  The alluvial 

terraces at the valley bottom and the gentler middle mountain slopes are mainly used for 

agriculture and human settlements.   

 

Upstream of the dam site, the river valley at the confluence of the Seti River with the Madi 

River is wide.  However, downstream of the confluence, the Seti River flows through a deep 

gorge until it meets with the Trishuli River.  Sediments are mobilized and transported by the 

Seti River in the form of bed load, suspended load, or dissolved load.  The sediment deposits 

are visible along the channel bed, in the form of channel bars, point bars, and various terraces 

at different levels.  Additionally, other features were also observed such as meandering river, 

erosional and depositional banks. 

 

5.1.3 Geology of the project area 

The project area is situated in the Lesser Himalayas, which is of Proterozoic age.  The exposed 

litho units in the region are classified under Nuwakot complex, which is divided into the Upper 

Nuwakot Group and Lower Nuwakot Group, according to (Stocklin & Bhattarai, 1977) 

(Stocklin & Bhattarai, 1977).  The Dhading Dolomite Formation and Benighat Slate Formation 

are further subdivision of thes groups, of which project area contains well exposed 

slate/phyllite.  The project area is located within a regional syncline that trends from east to 

west and moderately plunges towards the north. 
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Figure 30: Location of project area in Geological Map of Nepal (Source: DMG, 1994) 

 

 

 
Figure 31: Regional geology of the project area (DMG, GON) 
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The geology of the project area consists mainly of sedimentary rocks such as slate, phyllite, 

quartzite, quarzitic phyllite, and calcareous phyllite. The predominant rock types found in the 

diversion structure site, headrace tunnel, powerhouse, and tailrace tunnel areas are slates 

interbedded with quartzite.  The rock tern generally runs north to south with a dip range of 40 

to 70 degrees. 

 

Upstream of the dam site, a wide valley is formed by the confluence of the Madi River with the 

Seti River, while a deep gorge is present downstream until the Seti River meets the Trishuli 

River.  Point bar deposits, which are wide, are developed on both banks at the concave side of 

the gentle meanders, both upstream and downstream of the proposed barrage.  The riverbanks, 

along the Seti and Trishuli Rivers, are composed mainly of phyllite with bands of carbonaceous 

phyllites.  On the left bank of the Seti River, the phyllite forms a relatively steep cliff covered 

by landslide debris and colluvium, while on the right bank, the slopes are generally covered by 

colluvial deposits and alluvial terraces. The river shows distinct erosional cut banks and 

depositional banks within the project area.  Locals cultivate alluvial terraces and colluvium 

cones or fans.  The hilly slopes have colluvial deposits or old slide debris.  However, along the 

Trishuli River, steep slopes are present on both banks. 

 

5.1.4 Major Geological Structures around the project area 

The project area lies between two tectonic boundaries, namely the Main Central Thrust (MCT) 

to the north and the Main Boundary Thrust (MBT) to the south.  The rock formations in this 

area have undergone multiple tectonic events, including faulting, thrusting, and folding, 

resulting in the development of several lineaments within the rock mass.  Here are some brief 

descriptions of the major tectonic elements in the project area. 

ǒ The Main Boundary Thrust (MBT), which separates the Lesser Himalaya from the 

Siwalik, is a low angle reverse fault known as a thrust that indicts compressive 

shortening of the crust.  It is located approximately 4 km south of the proposed 

powerhouse at Gai Ghat and around 10 km from the barrage site.  Due to the continued 

shear movement along the thrust, the rock mass associated with MBT is generally of 

poor to fair quality. 

ǒ The Main Central Thrust (MCT) is responsible for geological separation of rocks 

between the Lesser Himalaya and the Central Crystalline of the Higher Himalaya.  The 

MCT lies approximately 50 km away from the project site and is currently considered 

to be relatively inactive. 

ǒ The Mahabharat Thrust (MT) is responsible for separating rocks of the Nuwakot 

Complex in the south (foot wall) from rocks of the Kathmandu Complex in the north 

(hanging wall).  The Nuwakot Complex is composed of low-grade metamorphic rocks 

such as slate, phyllite, quartzite, and limestone, while the Kathmandu Complex consists 

of medium-grade metamorphic rocks like garnet-schist, marble, and mica-schist.  The 

hanging wall of the MT features pure, simple, and complex shear senses in its rock 

sequences, and the same pattern is observed in the footwall, indicating the MT functions 

as a stretching fault.  The activity level of this fault is uncertain.  The MT is characterized 

by the abrupt appearance of the older Raduwa Formation over the younger Dunga 

Quartzite in a concordant relationship.  It runs through several villages in the study area, 

including kothalitar, Puranagau, and Chhyas, before ending in Taubas village in the 

eastern part. 
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ǒ Unconformity - An erosional unconformity exists between the Dhading Dolomite and 

Benighat Formation, which remains a subject of discussion and controversy.  This 

unconformity, observed during surface mapping, is located less than 2.0 km from the 

dam site. 

ǒ Synclinorium/ Fold - A regional synclinorium axis trending in an E-W direction 

intersects with the proposed alignment of the headrace tunnel (HRT), with the axis 

plunging towards the north.  Additionally, several minor small-scale folds are present 

on-site.  A corresponding anticlinal fold is prominently developed on the northwestern 

portion of the area, with an E-W trend about 4.0km NW of the dam site.  This fold is 

exposed along Mustya and SukauraKhola, as shown on the modified DMG map from 

1996. 

ǒ Lineaments - The presence of linear topographic depressions suggests the existence of 

several linear weak zones or lineaments in the area.  These lineaments may indicate 

fault, fold, and master joint sets.  Additionally, indirect features such as the parallel 

alignment of streams/Kholsi, the occurrence of landslides in a series, and erosion along 

a linear pattern may also reflect lineaments.  The table below describes the major 

geological structures that may impact the proposed dam site, along with their degree of 

severity. 

 

Table 5. 1: Geological structures around the project area 

SN Structure 
Distance from Project 

Site 
Remark 

1 HFT >50.0km 

Tectonic boundary between Siwalik & 

Gangetic plane. Located at a far distance 

to influence the area. 

2 MBT 

<10.0 km from the 

proposed Dam-1A& 4 

Km from powerhouse 

location 

Tectonic boundary between Lesser 

Himalaya & Siwalik. Will have the most 

severe influence 

3 
Regional 

Synclinorium 
Intersects HRT 

Passes across the head race tunnel & 

within the Project site. Will impose direct 

influence. 

4 

 
Local Folds 

Approx. 4.0km NW of 

Dam site 

Left bank of Seti (from surface mapping 

& literature). Will impose moderate 

influence. 

5 Discontinuities 
Majorly three sets 

observed all over 
Will have direct/severe influence 

6 Lineaments 
Occasional 

Occurrence all over 
Will have severe influence 

7 Unconformity 1.0-3.0 km 

Erosional unconformity between 

Benighat slate and Dhading Dolomite 

(?). Considered having less influence 

8 

MT 

(Mahabharat 

Thrust) 

2.0km NW from D-1A 

Between Robang and Raduwa Formation 

at Dubhung village. Considered 

imposing less influence. 
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9 MCT >50.0 km Project site not under influence 

 

5.1.5 Soil Erosion and Slope Stability 

The watershed conditions of the project area are moderate to fair.  The agricultural lands being 

maintained by the farmers periodically do not pose problems of land erosion and land 

instability.  The forest land and bush grasslands, however, are under pressure from cattle 

grazing, most of which are in degraded state.  However, the forest conditions are gradually 

improving with the engagement of community forests.  During the field survey the team had 

observed user groups members patrolling their territory routinely to discourage illegal 

harvesting.  The forests are gradually improving with better undergrowth and forest stock. 

 

The project area has terrain of the hilly landscape with varying degree of slope, the steeper 

section with thin to moderately thick colluvial soil cover has a potential to failure during heavy 

monsoon outpour.  The old alluvial tars, particularly along the edge of the terrace breaks are 

also potential to block toppling and debris flow.  Similarly, the tributary streams joining the 

Seti River in the north and south, have steep longitudinal profiles.  These streams have a gully 

like morphology at the headwaters and have potential to expand laterally and headwards.  

Proximity of distribution line poles across such streams could be vulnerable to the risk of 

erosion and land instability. 

 

Several active and old landslide debris and scars were observed in and around the project area, 

which are shown in the figure below. 

 

      
Figure 32: Landslide (major) zones around the project area (Googel Earth Imagery) 
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5.1.6 Land use 

The project area is dominated by the forest area followed by agriculture. The forest area is 

estimated to comprise nearly 68% of the land and agriculture around 30%, rest is made up of 

the other land use including riverine area, settlement, and barren lands. The general land use 

map of the project area is presented in the figure below. 

 
Figure 33: Land use distribution of the project affected wards 

 

Table 5. 2: Land use of the project affected wards 

Land use Area [ha] Area [%]  

Agriculture- Level Terrace 1,407 3.83 

Agriculture- Sloping 

Terrace 

8,161 22.22 

Agriculture- Valley, Tar, 

Terai 

1,220 3.32 

Barren Land 152 0.41 

Forest 24,139 65.72 

Residential 12 0.03 

Sand/Gravel/Boulders 863 2.35 

Shrubland/Grassland 774 2.11 

Grand Total 36,728  100.00 


















































































































































































































































































































































































































































































































































































































































































































































































































































































