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Source: ESSA 2014

Figure 6.3-23: Land Use Map for Trishuli Watershed 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 6 
Upper-Trishuli Hydroelectric Power Project  Current Environmental and Social Baseline Conditions 

6.3-33 

Source: OCHA 2017, EWF 2017 
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Figure 6.3-24: Earthquake Landslide Impacted Area in AoI 
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6.3.2.1. Agricultural land Use and Ownership 

In terms of the private land holdings within the Project AoI, the following three land types have 

been identified: 

 Bari or un-irrigated upland 

 Khet or irrigated lowland 

 Kharbari or marginal land 

The majority of the households in the AoI (97 percent) reportedly own Bari (un-irrigated) land 

(see Figure 6.3-25). Only 18 percent of the households in the AoI reported owning Khet 

(irrigated) land, and 12 percent of the households own Kharbari (marginal) lands. 

 

Source: ERM 2015 

Figure 6.3-25: Land Ownership amongst PAFs 

Of the PAFs surveyed (see Table 6.3-9), 86 percent reported to own land categorised as Bari or 

un-irrigated upland, which is lower quality in terms of fertility. On the other hand, 14 percent of 

the PAFs (in Gogone, Haku Besi, Mai lung, and Phoolbari) surveyed reported owning irrigated 

low lands or Khet, which are more fertile and appropriate for rice cultivation. Furthermore, 30 

percent of the total PAFs (42 PAFs), primarily from Haku Besi, Phoolbari, and Thanku, also 

have access to Guthi Land as tenants. 
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Table 6.3-9: Land Holdings amongst the PAFs Surveyed 

Tole Names 

Average of Total Owned 

Land (hectare) 

Average of Total 

Leased Land (hectare) 

Marginalized 

Land Owners 

Small land 

Owners 

Budget Farm 0.53  1 1 

Crochengba 1.02 1.02  4 

Gogane 0.19 0.08 24 2 

Haku Besi 0.57  2 7 

Haku Tole 0.31  1 1 

Mailung 0.23  5  
Phoolbari 0.41 0.81 11 8 

Pucchhar Tole 0.66   1 

Surachet 0.12  3  
Thanku 0.11  5  
Tiru 0.22  9  
Total 0.34 0.50 62 24 

Source: ERM 2015 

The average size of land holdings per household in the AoI (considering all land types: khet, 

bari, and kharbari) was 0.91 ha. This average size is slightly higher in the case of the Tamangs 

(0.92 ha) and lower among Dalit (0.68 ha). Similarly, women-headed households have the 

greater size of land holding (1.07 ha) compared to men-headed families (0.88 ha). The practice 

of renting land among the sample households is very limited. 

The average size of the land holdings per households amongst the PAFs is reported to be 0.34 ha 

of owned land and 0.50 ha of leased land. Only the Toles Crochengba, Gogane, and Phoolbari 

reported having leased land. The highest average land holding size was reported to be from the 

Toles Crochengba, Phoolbari, and Pucchhar, while the lowest land holding sizes were reported 

from Surachet, Thanku, and Gogane.  

In terms of the size of the land holdings, 72 percent of the PAFs were reportedly landless or 

marginalized landowners (0.0 to 0.5 ha) while 28 percent of the landowners were small 

landowners (0.5 to 2.0 ha). All of these small landowners reported owning Bari land, while 

19 percent of the marginalized landowners reported to owning Khet land (irrigated land). It 

should be noted that in many cases the PAFs included land that has been already transferred to 

NWEDC for the Project as available land. Therefore, the reported land availability may not be a 

correct reflection of available land in all the surveyed PAFs. This is especially important in case 

of Haku Besi, Phoolbari villages, where the land transferred to NWEDC was still available for 

cultivation, as the access road construction had not started in these places. 

Especially in case of Gogone, the land ownership effectively does not mean anything as the land 

is either not available for cultivation or is not safe enough to reach and cultivate. Consultations 

with the Department of Urban Development & Building Construction at Dhunche suggested that 

the Government has decided to provide support to landless people who do not have land 

available for home construction. This support will be in the form of either replacement land or 

NPR 200,000 for purchasing land. It is understood that most people have chosen to receive the 

monetary support and then identify land for themselves.  

Of the 129 PAFs, 21 PAFs purchased land with their compensation amount. The LALRP 

provides a detailed understanding of how each PAF has utilized the compensation amount 
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received. Of these 21, 16 PAFs purchased new land post-earthquake [residential plots of land 

ranging between 1 to 8 anna (0.003 to 0.03 ha)], including land in Batar (seven PAFs), Dhunche 

(six PAFs), and Betrawati, Ramche, Thade, and Kathmandu (one PAF each). As can be seen 

from Figure 6.3-26, 59 percent of the PAFs reported the value of land to be high. This high value 

is due to fact that the land is located in urban areas, such as Dhunche, Betrawati, and 

Kathmandu. According to the consultations undertaken, a proportion of the 16 PAFs have also 

purchased land for the purpose of investment, and are presently either not using it (no 

construction for accommodation or for business) or have leased it.

Source: ERM 2017 

Figure 6.3-26: Value of Alternative Land Purchased 

Furthermore, the residents of Haku Besi, Phoolbari, and Thanku who do not have a tenancy 

certificate to the Guthi land have applied for tenancy and are at various stages of receiving it 

from the government (see Section 7.5). 

6.3.2.2. Dependence on Forest Resources 

In the pre-earthquake scenario, an important resource for the community in terms of livelihood 

dependence was the natural resources derived from the forests. Common forest resources and 

uses include extraction of timber, firewood (household consumption and sale), foraging by 

livestock, collecting medicinal plants and Non Timber Forest Produce. However, in the post-

earthquake scenario, the dependence on natural resources has been reduced to almost negligible 

due to the loss of access to the forests and the rivers from the IDP camps. The only use of natural 

resources is by people who have returned to their original settlements. Those living in the IDP 

camps have replaced natural resources with LPG, solar lighting, and modern medicines. 

6.3.3. River Use 

The Trishuli River in the AoI is used for fishing (sustenance and recreational) by approximately 

13 PAF. The river stretch to be affected by the Project was also reported to be used in the pre-
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earthquake scenario during the dry season for drinking water and for household needs such as 

washing of clothes and utensils, and feeding and bathing cattle. Another use of the river was for 

irrigation purposes. According to the information made available during the complementary 

baseline, it is understood that irrigation was being used at one location for the four ropani plots 

of land serving four households. The irrigation system was reported to be an earthen structure 

with no permanent diversion structure at the intake and was used for the cultivation of paddy 

during the monsoon. The diversion reach was previously used as a cremation site by eight Dalit 

households (50 people) from the Haku VDC at the foothill of Hakubesi-Phoolbari, but alternative 

sites are now reportedly preferred. 

However, post-earthquake, the dependence of the local community on the river stretch affected 

by the Project is understood to have become negligible due to the relocation of the community to 

the IDP camps and the landslides, which have impacted access to the riverbank. In the post-

earthquake scenario, none of the 129 PAFs surveyed, reported any fishing activities, although 13 

PAFs identified in 2015 could not be located during the site visit in 2017. This is likely to be a 

temporary situation and there is a possibility that the use of the river may be resumed/initiated 

once the local community returns to their original villages.  

6.3.4. Indigenous People 

6.3.4.1. Indigenous People/Indigenous Nationalities in Nepal 

The process of recognition of the rights of Indigenous Peoples (IP) in Nepal is progressing. Until 

1990 IP’s identities and concerns had been ignored by the ruling elites of Nepal. This position 

changed in early 1990s from overwhelming pressure from IPs, scholars, and academic groups 

who pointed at vast discrepancies between dominant groups and IPs.  

The Self-Governance Act 1998 made provisions for IP representation in Village, Municipal, and 

District Development Councils. It is believed that this law later triggered the passing of a more 

specific law that defined and identified IP.  

In 2002, the National Foundation for Development of Indigenous Nationalities Act (NFDIN 

2002) defined Adibasi Janajati as a group or community with its own tongue and traditional 

customary practices, distinct cultural identity, social structure and oral or written history. A 

comparative analysis of this definition vis-à-vis the definition of the IPs as per ILO Convention 

No 169 and United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP)6 by 

several IP activists, scholars and representatives points to two points of departure. First, NFDIN 

2002 does not recognize the ‘self-identification’ of IPs. It has identified 59 Adibasi Janajatis and 

set a process of constituting a committee, which will decide on such claims. Second, the 

existence of traditional political institutions is not a parameter for recognition of the IP. 

                                                      
6 Convention No. 169 in Article 7 provides right to the indigenous and tribal people to decide their own priorities for the process 

of development. Article 12, 13, 14 and 15 safeguards rights of the indigenous people in the land and natural resources in 
territories traditionally occupied by them. The UNDRIP adopted in 2007 sets out the individual and collective rights of 
indigenous peoples, as well as their rights to culture, identity, language, employment, health, education and other issues . The 
goal of the Declaration is to encourage countries to work alongside indigenous peoples to solve global issues like development, 
multicultural democracy and decentralization.  
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Thus, NFDIN 2002 laid the foundation for identification of IPs in Nepal. The Adibasi Janajati is 

translated as ‘Indigenous Nationalities’ in Nepal contrary to the more popular term ‘Indigenous 

Peoples’. This to several scholars and authors is indicative of the political aspirations and 

territoriality that is an integral part of the IPs movement in Nepal since the 1990s.  

The strength of the IP movement in Nepal was so strong that Nepal was the first country in Asia 

and second in Asia-Pacific to ratify the ILO Convention No 169. Nepal ratified the ILO-169 on 

September 2007 and also voted in favour of UNDRIP in the UN General Assembly. The 20 

points agreement between IPs and Nepal Government in 2007, which initiated the on-going 

political process, includes inclusion of the IPs in the process of restructuring the State and 

formation of Nepal’s new Constitution. As a consequence, several IP organizations have 

participated in the Constituent Assembly election and have contributed to the Constitution 

finalization. 

The Constitution guarantees the right to social justice and participation in the state structure 

based on the principle of social inclusion. Art 63.4.3(a) provides proportional representation of 

IP in the Constituent Assembly. There is an intense debate in the Constituent Assembly on 

recognizing autonomous states (11 states and sub-states) territorial claims of different ethnic 

groups within the federal democratic structure of Nepal.  

The NFDIN 2002 not only identifies 59 Adibasi Janajatis, it also divides them into four 

geographic regions. The mountain region or Himalaya has 18, Hills have 24, Inner Terai has 6, 

and Terai has 11 IP groups. The Nepal Federation of Indigenous Nationalities (NEFIN), which is 

a non-profit organization representing indigenous peoples issues, makes a classification based on 

their social-economic status and vulnerabilities. The five categories are endangered groups, 

highly marginalized groups, marginalized groups, disadvantaged groups, and advanced groups. 

6.3.4.2. Indigenous People in the Project AoI 

As has been discussed in the socioeconomic baseline, the population in the Rasuwa District is 

comprised of 18 ethnic groups, of which the Tamang comprise the majority of the population 

(64 percent in the district). The other prominent social groups include the Brahmins, Gurungs, 

Kami, Newar, Chhetri, Magar, and Sherpa. The Project area is dominated by Tamangs, although 

a sprinkling of other ethnic groups such as Gurung and Dalits are reported. It is significant to 

note that the PAFs are comprised primarily of Tamangs (89 percent of the PAFs).  

Demographically, Tamang constitute about 6 percent of the total population of Nepal (as per the 

2001 Census estimate) and are the country’s fifth most numerous ethnic group. They are located 

around the Kathmandu Valley and their ancestral territory encompasses Sinduli, Kabhre, 

Sindupalchok, Rasuwa, Nuwakot, Dhading, and Makawanpur Districts. They refer to their 

ancestral territory as Tamsaling. It is significant to note that the Rasuwa District is 

predominantly IPs territory, comprised of Tamangs and Gurungs.  

Tamangs are identified as one of the 24 hill tribes as per NEFIN 2002 and are considered a 

marginalised group as per NEFIN’s classification. An overview of the socio-cultural profile of 

Tamangs is provided in Table 6.3-10. 
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Table 6.3-10: Socio-Cultural Profile of Tamangs 

Aspects Current Status 

Ancestral Territory Majority of Tamangs still inhabit in their claimed ancestral territory. 

Language Tamangs have their own language though there are several dialects within it. There has 
been a strong promotional activity of their language and culture through radio and mass 
media. There is a strong trend of its revival and evolution of a common Tamang Language.  
Tamang Language is recognised by Nepal Government and it has been introduced at 
selected schools on a pilot basis.  

Traditional Dress The traditional dress is worn only by few and has nearly disappeared. Women dress in their 
traditional attire on festive occasions.  

Festivals They mostly celebrate the nationally known festivities along with other ethnic groups. 
However, there is a revival of a few rituals and festivals in recent years. 

Ethno-history and 
Mythology 

The ethnic history of the community is mostly preserved in oral traditions. The myths are 
influenced by Great Tradition of Buddhism.  

Customary Laws Customary laws are fully effective in the community and have a strong presence in their 
village life. 

Traditional Socio-
political 
Institutions 

The traditional socio-political institutions are partially effective. Choho was recognized as 
a local leader who served voluntarily. He was selected by community members and was 
accepted as a leader at the clan level. He played multiple roles in the community including 
administration, judicial and spiritual leader. 
The new socio-political structure is fast replacing the traditional leadership structure.  

Social Structure Tamang community is a ranked society, which is organized into several clan groups. 

Status of Tangible 
Cultural Heritage 

Their tangible cultural heritage sites are partially safe. The community has a strong 
commitment to their preservation.  

Indigenous Skills/ 
Knowledge 

Tamangs have the following traditional skills or knowledge: 

 Kwan Raba- cloth making 

 Chhaige - baskets and rope making 

 Syosyo Shengba- handmade paper making 

 Sing Thaba- Wooden craft 

 Thangka- cultural paintings 

 Marcha- herbal yeast making 

 Bamboo products 

 Voltu - bread cooked in water 

 Baavar - a kind of bread cooked in oil or ghee 
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7. KEY PROJECT ENVIRONMENTAL AND SOCIAL IMPACTS, RISKS, 

AND MITIGATION 

This chapter identifies the key project environmental and social impacts and risks, and describes 

the Project’s proposed avoidance, minimization, restoration, compensation, and offset measures 

to mitigate these impacts, in accordance with the Mitigation Hierarchy.  

7.1. AIR QUALITY AND CLIMATE CHANGE 

This section describes the Project’s effects on air quality and its contributions to climate change 

through the release of greenhouse gas (GHG) emissions. This section also describes the potential 

effects of climate change on the Project. 

7.1.1. Effects on Air Quality 

Project construction will involve use of construction vehicles for vegetation clearing, excavation, 

grading, drilling, blasting, and other activities; and various construction facilities (e.g. quarries, 

crushers, and batching plants). In addition, diesel generator sets will be used to provide power for 

the worker camps and other construction facilities. These construction activities will result in the 

release of fugitive dust and vehicular and power generation emissions. The Project is located in 

an area with generally good air quality, but is located adjacent to a national park, so any increase 

in pollution levels will be minimized to the extent feasible in accordance with the World Bank 

Group (WBG) Environmental, Health, and Safety Guidelines (WBG 2007a). Proposed 

management of fugitive dust and vehicular/power emissions are discussed below. 

7.1.1.1. Fugitive Dust 

Fugitive dust will be the most severe at the crushing plant, concrete mixing sites, quarries, along 

access roads, in the spoil disposal areas, and at the dam site where construction activities are 

concentrated. Landscape conditions (e.g. the gorge) will tend to limit the dispersion of fugitive 

dust, the duration of the impact will be temporary (i.e. construction period), and no communities 

are expected to be significantly affected, although access to the site via dirt/gravel roads could 

affect some households such as Mailung. 

The Engineering, Procurement, and Construction (EPC) Contractor will be responsible for 

controlling fugitive dust through a variety of measures as required in the Construction 

Environmental and Social Management and Monitoring Plan (CESMMP) (i.e. Air Quality 

Management Plan, see Appendix B.2, Construction Environmental and Social Management and 

Monitoring Plan), including: 

 Spray water as needed on dirt roads, cut area, soil stockpiles or fill material; 

 Place gravel on access roads near communities to reduce generation of fugitive dust; 

 Fit concrete batching plants, asphalt plants, and mixing stations with approved dust control 

devices;  

 Use high-efficiency dust suppression system for crushers operated at the site; 
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 Enforce speed limits along dirt roads near communities; and 

 Stabilize disturbed areas after construction with vegetation or other materials. 

The application of these measures shall adequately manage fugitive dust.  

7.1.1.2. Vehicular and Power Emissions 

Vehicular use and power generation will generate carbon monoxide (CO), sulphur dioxide, 

nitrogen dioxide, and particulate matter (PM10 and PM2.5). None of these point or fugitive 

sources of emissions will meet the criteria to be considered significant (see IFC Environmental, 

Health, and Safety Guidelines). These emissions will not result in the exceedance of international 

air quality standards (e.g. World Health Organization Ambient Air Quality Guidelines) and will 

be limited in duration to the construction phase. 

The EPC Contractor will be responsible for controlling vehicular and power emissions through a 

variety of measures as required in the CESMMP (see Appendix B.2, Construction Environmental 

and Social Management and Monitoring Plan), including: 

 Use low sulphur fuel diesel for diesel-powered equipment and vehicles, if available; 

 Provide regular maintenance of vehicles in accordance with manufacturer specifications; 

 Provide covering for material transport; 

 Enforce appropriate speed limits within construction site; and 

 Reduce vehicle idling time to a minimum. 

The application of these measures shall adequately manage emissions from vehicles and power 

equipment.  

7.1.2. Project Contributions to Climate Change 

Hydropower projects can release GHG (i.e. carbon dioxide [CO2], methane, and nitrous oxide) as 

a result of vehicular and power generation emissions during construction and the decomposition 

of cleared vegetation and organic matter. The Project is not expected to produce significant 

quantities of GHGs (as defined by the IFC as exceeding 100,000 metric tons of CO2 equivalent 

per year [IFC 2007b]) because emission sources are limited and the relatively small footprint of 

the Project (e.g. only 2.1-hectare reservoir, so limited vegetation clearing).  

GHG Emissions from Diesel Generators 

As indicated in Table 7.1-1, annual GHG emissions from the 5 megawatt (MW) diesel generator 

for the Project, which will be the primary source of GHG emissions, will only total 

approximately 12,000 metric tons of CO2 equivalent per year. 
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Table 7.1-1: Annual GHG Emissions from 5 MW Diesel Generators 

Fuel 
Generator 

Size (MW) 

Operating 

Hours per 

Year 

Annual Electricity 

Generation Capacity at 

Full Load (MWh/yr) 

Emissions (metric tons/yr) 

CO2 CH4 N2O CO2e 

Diesel 5 8760 43,800 11,684 0.47 0.09 11,724 

Source: IPCC 2006 

CH4 = methane; CO2 = carbon dioxide; CO2e = carbon dioxide equivalents; MW = megawatts; MWh/yr = megawatt hours per 
year; N2O = nitrous oxide 

Avoided Greenhouse Gas Emissions 

Once operational, the Project will be generating an estimated 1,456 gigawatt hours of clean 

renewable energy annually, which will help offset climate change by avoiding the GHG 

emissions associated with the equivalent amount of power generated from a fossil-fuel-fired 

power plant.  An analysis of the GHG emissions avoided as a result of using power generated by 

the Project (scenario 1) against other reasonable and likely grid alternatives (scenarios 2, 3, and 

4) has been conducted. The following four scenarios were evaluated: 

 Scenario 1: GHG emissions from the use of energy (1,456 GWh/year) generated by the 

Project, which is a renewable energy project (i.e., assume 100% Nepal grid electricity); 

 Scenario 2: GHG emissions from energy generation assuming that in the absence of the 

Project an equivalent amount of electricity would be generated by the Indian Grid annually; 

 Scenario 3: GHG emissions from energy generation assuming that in the absence of the 

Project an equivalent amount of electricity is still generated; 85 percent of this electricity is 

generated by the Nepal Grid while 15 percent is generated by the India Grid. This alternative 

was derived on the basis of the existing electricity production in both countries and the 

potential for expansion using the existing grids with their current emission factors. 

 Scenario 4: GHG emissions from diesel fuel generation, assuming that all domestic 

generation from the Nepal grid is consumed by domestic demand. 

These GHG emissions are illustrated in Table 7.1-2. For Scenarios 1, 2, and 3, the table was 

constructed by considering the existing grids in both countries (India and Nepal) and their 

existing emission factors1 applied to the total energy to be produced (the same energy for the 

four scenarios). Scenario 4 was based on the electricity GHG emission factors for diesel oil2.The 

difference in emissions is caused by the difference in the grids emission factors and the diesel oil 

emission factors. Due to lack of available data at this stage of the Project, GHG emissions from 

production of concrete for the dam construction were not included in the calculations in Table 

7.1-2 below. However, even if GHG emissions from concrete production were quantified, it 

would only reduce emissions during the short-term construction phase and its overall effects on 

the overall annual avoided GHG emissions would be minimal. 

                                                           

1 Grid electricity GHG emission factors for Nepal and India were obtained from Econometrica (2011) - Electricity-specific 

emission factors for grid electricity, August 2011. 
2 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy. 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project  Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.1-4 

Table 7.1-2: Summary of Annual GHG Emissions for Each Alternative Scenario and 

Avoided Emissions Due to Implementation of the Project Against other Reasonable and 

Likely More Carbon Intensive Grid Alternatives 

 Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Total CO2e Emissions (metric tons/year) 4,443 1,950,393 296,336 389,733 

CO2 Emissions Avoided due to the 
implementation of the project (scenario 1) 
(metric tons/year) 

- 1,945,949 291,892 385,290 

Since the Project uses renewable energy to generate electricity, it would provide the greatest 

opportunity for GHG emissions reduction. Any other grid related alternative would rely on more 

carbon intensive sources since the Indian Grid, which is more carbon intensive, would provide at 

least part of the energy as presented in the Table 7.1-3. Scenario 4 would rely totally on diesel 

fuel generation, which is also a carbon intensive source. 

Table 7.1-3: Emission Factors for India and Nepal Grid and Diesel Fuel Oil 

Greenhouse Gas 
Emission Factor for Nepal 

Grid, EF1  (kg/kWh) 

Emission Factor for India 

Grid, EF2  (kg/kWh) 

Emissio
n Factor 

for 
Diesel 

Oil, EF3 

(Kg/TJ) 
CO2 0.00304179 1.333174843 74,100 

CH4 0.0000001179 0.00001552287 3.0 

N2O 0.00000002358 0.00002010920 0.6 

CO2e 0.00305 1.340 74,354 

Kg/kWh = kilograms per kilowatt-hour, Kg/TJ = kilograms per TeraJoule 

Due to lack of available data at this stage of the project, GHG emissions from production of 

concrete for the dam construction were not included in the calculations. Water, sand, stone or 

gravel, and other ingredients make up about 90 percent of the concrete mixture by weight. The 

process of mining sand and gravel, crushing stone, combining the materials in a concrete plant 

and transporting concrete to the construction site requires very little energy and therefore only 

emits a relatively small amount of CO2 into the atmosphere (NRMCA 2012 – Concrete CO2 Fact 

Sheet)3.  According to a survey of Portland Cement Association (PCA) members, an average of 

927 kg of CO2 are emitted for every 1,000 kg of Portland cement produced in the U.S. (NRMCA 

2012). Assuming 10 metric tons of CO2 would be required to produce concrete for the dam 

construction, this would equate to approximately 9.3 metric tons of CO2. This amount is 

negligible compared to the avoided emissions discussed for the four scenarios above. 

Nevertheless, Nepal Water and Energy Development Company (NWEDC) will minimize GHG 

emissions from the Project by: 

 Regular maintenance of vehicles in accordance with manufacturer specifications; 

                                                           

3 https://www.nrmca.org/sustainability/CONCRETE%20CO2%20FACT%20SHEET%20FEB%202012.pdf 
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 Reduction of vehicle idling time to a minimum; and 

 Minimizing vegetation clearing to the extent practicable. 

7.1.3.  Effects of Climate Change on the Project 

Climate change poses several potential risks to the Project, including: 

 Changes in rain, snow, and snow melt patterns; 

 Changes in streamflow; 

 Increase in frequency and magnitude of extreme events, including floods; and 

 Potential for increased landslides and river sedimentation. 

A review of historical climate data for the Greater Himalayan region resulted in no statistically 

significant trends. The uncertainty in the historical trends is amplified in the future projections. 

The latest generation of climate projections from the Intergovernmental Panel on Climate 

Change (IPCC) shows a very large uncertainty in climate-change-related risks in the Greater 

Himalayan region. Predicted increases in precipitation and streamflow variability and the great 

uncertainty about future glacier meltwater availability indicate that the hydropower sector in 

Nepal continues to have greater climate change risk than most other sectors.  

Climate change modelling was conducted for the Trishuli River Basin (Cloudwater 2016, see 

Appendix F), which suggests that future temperature increases of less than 3 degrees Celsius 

(°C) would result in increased streamflow as a result of increased snow/glacier melt; however, 

future temperature increases of more than 3°C would result in reduced streamflow because of 

increasing rates of evapotranspiration and diminishing water contributions from receding 

glaciers. The IPCC forecasts have less uncertainty in forecasted temperatures than with 

precipitation, with temperature increases of approximately 2°C. Based on this information, the 

climate change model projections predict either increases or no change in streamflow. Over the 

30-year lifetime of the Project, the greatest climate risks appear to be related to the increased 

frequency and severity of floods, with the 5,000-year flood possibly increasing in magnitude by 

between 20 to 25 percent. The climate change model predicts an increase in the magnitude of 

low flows (defined here as the 7-day low flow), or in other words higher baseflows. For example, 

the 7-day low flow with a return period of 10 years is predicted to increase from 35 cubic metres 

per second (m3/s) to 55 m3/s. Table 7.1-4 summarises the key findings of the climate change risk 

assessment. 

Table 7.1-4: Preliminary Assessment of Climate Change Risks 

Risk Cause of Concern Level of Concern 

Flood Climate change may cause extreme streamflow to 
increase in volume and frequency 

Low – NWEDC has increased the 
dam and spillway capacity 

Sedimentation Climate change may increase sedimentation rates 
due to increases in the intensity of precipitation 

Low – sediment management 
strategy has been incorporated into 
Project design 

Reduced Low Flow Climate change may cause a decrease in 
streamflow during the low flow season 

Very low – climate change 
modelling indicates that low season 
flows may increase 
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Risk Cause of Concern Level of Concern 

Dam Stability Increase in volume and frequency of extreme 
events  

Low – NWEDC has modified dam 
design to account for climate 
change risk 

Source: Cloudwater 2016 

NWEDC = Nepal Water and Energy Development Company 
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7.2. FISH AND AQUATIC ECOLOGY 

This section describes the Project’s effects on the Trishuli River, including water quality, 

sediment transport, aquatic habitat, and fish. 

7.2.1. Water Quality 

The Project may impact water quality by land disturbance; spoil and muck disposal; rock 

cuttings and seepage from tunnel construction, solid and hazardous material use/waste disposal; 

wastewater discharges; and elevated water temperatures. Each of these potential impacts is 

discussed below. 

7.2.1.1. Land Disturbance 

Project construction will disturb approximately 100 ha of land, including Project components 

that will be located adjacent to the river, such as spoil disposal areas and the powerhouse, and 

require disturbance of the river bottom to construct infrastructure within the channel (e.g. 

temporary facilities like coffer dams during construction and permanent facilities like the dam 

and tailrace tunnel outlet). In addition, the Project will require approximately 120,000 cubic 

metres of aggregate material for construction purposes, which will be obtained from four 

quarry/borrow pits in the Project area (see Section 2.2.5). These aggregate materials will be 

stockpiled at various locations within the construction area. These land and water construction 

activities have the potential to cause erosion and sedimentation and increase turbidity in the 

Trishuli River.  

The Engineering, Procurement, and Construction (EPC) contractor will be responsible for 

preparing and implementing a Clearing, Grading, Underground Excavation, and Sediment and 

Erosion Control Management Plan, a Landslide and Slope Stabilization Management Plan, a 

Stockpiles, Quarries and Borrow Pits Management Plan, and a Water Quality Management Plan. 

The overall Construction Environmental and Social Management and Monitoring Plan 

(CESMMP) (Appendix B.2, Construction Environmental and Social Management and 

Monitoring Plan Framework) identifies measures to control runoff, prevent erosion, and retain 

fine sediments onsite that will be included in these Management Plans. The application of these 

measures shall adequately manage water quality impacts from construction-related land 

disturbance.  

7.2.1.2. Spoil and Muck Disposal 

The Project will require the disposal of approximately 2.4 million cubic meters of rock cuttings, 

spoil, and muck in 9 spoil disposal areas (see Section 2.2.6). Most of these spoil disposal areas 

are located adjacent to the Trishuli River so as to avoid steep slopes and impacts to forest and 

agricultural land.  

The EPC contractor will be responsible for preparing and implementing a Spoil Handling and 

Disposal Management Plan and a Water Quality Management Plan (Appendix B.2, Construction 

Environmental and Social Management and Monitoring Plan Framework). These Management 
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Plans require careful siting of the spoil disposal areas to ensure the sites are located in stable 

areas that will not be susceptible to erosion, not cause future landslides, will minimise the risk of 

damage to the spoil disposal area by future landslides, are outside the floodplain, and will avoid 

impacting any existing irrigation ditches.  

These Management Plans identify measures to control runoff, prevent erosion, and retain fine 

sediments onsite. In specific, these Management Plans require the installation of retaining walls 

to prevent spoil from being washed into the Trishuli River during monsoon rains, interception 

ditches to divert upgradient flows around the disposal areas, and drains, as needed, to manage 

water levels within the disposal areas prior to the disposal of any spoils in the facilities. These 

Management Plans also require retention facilities to settle sediments before drainage/seepage 

water from the disposal areas is released to the Trishuli River. Finally, these Management Plans 

require the rehabilitation and stabilization of the disposal areas as soon as the disposal operations 

are complete.  

The application of these measures shall adequately manage water quality impacts from spoil and 

muck disposal.  

7.2.1.3. Rock Cuttings 

The post-earthquake revised Project design involves significantly more tunnelling, with the 

headrace and tailrace tunnels and powerhouse all underground. At this time, no testing has yet 

been conducted of the future rock cuttings to determine if it may be potentially acid generating 

(PAG), although based on the geology of the Project area, as characterized by the drill cores 

collected to date, PAG rock is not anticipated. A Rock Cuttings Management Plan is included in 

the Construction Environmental and Social Management and Monitoring Plan, which will be 

prepared by the EPC contractor to manage the risk of acid rock drainage. This Management Plan 

will be used to evaluate the geologic formation through which the tunnelling will occur for the 

potential presence of sulphide and other PAG rock, pro-active testing of the rock to confirm the 

lack of PAG minerals, and will have a plan in place to manage any PAG rock that may be 

encountered.   

7.2.1.4. Solid and Hazardous Material Use and Waste Disposal  

The Project will use a variety of hazardous materials, including petroleum, oils, and lubricants, 

paints, cleaning materials, and explosives, and generate a variety of hazardous wastes. The 

improper handling, storage, or disposal of these materials could degrade water quality. 

Construction activities at the Project site will also generate both solid and hazardous wastes from 

both construction (e.g. debris, waste cement, packing materials, iron bars, waste oil) and 

domestic (e.g. food wastes) sources.  

The EPC contractor will be responsible for preparing and implementing a Spill Prevention and 

Response Management Plan, a Waste Management Plan, and a Water Quality Management Plan. 

The overall CESMMP (Appendix B.2, Construction Environmental and Social Management and 

Monitoring Plan Framework) identifies measures to properly handle and store (including 

requirements for impervious flooring and secondary containment) these materials; and reuse, 
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recycle, and/or properly dispose of the generated wastes that will be included in these 

Management Plans. These measures include: 

 Implementing a Spill Prevention and Response Plan; 

 Appropriate storage, transport and use practices to recognized standards for fuels, chemicals, 

explosives, hazardous substances; 

 Explosives, chemicals, and hazardous substances to be handled by authorized personnel; 

 Diesel to be stored in truck tankers or in overhead tanks to a maximum of 5000 litres and on 

flat ground at least 50 metres (m) from a waterway; 

 Dikes to capture 100 percent of fuel must be placed around fuel storage areas; 

 All refuelling to be done on flat ground; 

 Spill kits and emergency procedures shall be used and staff trained; and 

 No deliberate discharge of oil, diesel, petrol or other hazardous materials to the surrounding 

soils and waterways. 

At this time, NWEDC does not propose an on-site landfill; rather they will conduct an 

assessment of available and government approved waste management facilities. If it is 

determined that an on-site landfill is needed, NWEDC will go through the appropriate 

Management of Change process as described in the Construction Environmental and Social 

Management and Monitoring Plan (CESMMP, Appendix B) and obtain any necessary Nepal 

government approvals. 

The application of these measures shall adequately manage water quality impacts associated with 

solid and hazardous materials and wastes.  

7.2.1.5. Wastewater Discharges 

Project construction will require a workforce of approximately 1,100 workers, while Project 

operations will require about 72 workers. These workers, and other activities at the worker camp 

(e.g. cafeteria), will generate black and grey wastewater. Other liquid wastes from the Project 

will include runoff from work areas (e.g. batch plant drainage typically has high pH) and tunnel 

drilling process water (e.g. water used to cool the drill bit and intercepted groundwater are 

typically very high in suspended sediments). If not properly treated, these wastewater streams 

could adversely impact the water quality of the Trishuli River.  

The EPC contractor will be responsible for preparing and implementing a Wastewater 

Management Plan and a Water Quality Management Plan. The overall Construction CESMMP 

(Appendix B.2, Construction Environmental and Social Management and Monitoring Plan 

Framework) identifies measures to properly manage these wastewater streams that will be 

included in these Management Plans. These measures include the following: 

 Domestic wastewater—provide an on-site package wastewater treatment plant or community 

septic system at each construction worker camp and for the operational work force;  
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 Stormwater runoff—use oil/water separators, provide engineered settling ponds to collect 

stormwater runoff from work areas (e.g. repair and maintenance areas, crusher and batch 

plants, quarries), monitor the water quality of the settling ponds, and treat the water if 

monitoring indicates the water does not meet standards; and  

 Tunnel process water—collect, monitor, and treat, if necessary, tunnel process water.  

Water discharged from these various wastewater streams should comply with the applicable 

standards in the World Bank Environmental, Health and Safety General Guidelines (2007). The 

application of these measures shall adequately manage water quality impacts associated with 

Project wastewater discharges.  

During Project operations, the Operations Center wastewater treatment facility will discharge 

near the tailrace, so as not affect water quality in the reduced flow diversion reach. 

Baseline water quality monitoring (see Section 6.2) found elevated fecal coliform concentrations 

in the Trishuli River, which was attributed to poor sanitation practices by local communities 

(e.g., open defecation). Although most of the diversion reach is in a canyon, with only a few 

small villages (e.g., Haku Besi) located high above the river, there is the potential for some 

domestic wastes to be washed into the river. NWEDC will provide an Environmental Flow 

(Eflow) to the diversion reach (see Section 7.2.3.2 below), primarily to maintain aquatic habitat, 

but which should provide flow to help dilute these domestic wastes. NWEDC will provide 

appropriate toilet facilities at each construction work site, include prohibition of open defecation 

by construction workers as part of the Worker Induction Training and Code of Conduct. 

7.2.1.6. Elevated Water Temperatures 

The Project will cause a slight increase in water temperatures in the reservoir, but since the 

Project will operate in a run-of-river mode and the residence time of the reservoir is quite short, 

the impact will be negligible.  

The Project will cause increased temperatures in the diversion reach due to reduced flow, 

especially in the dry season, although the increase is predicted to be less than 1 degree Celsius 

( C), so thermal impacts on fish and other aquatic biota is expected to be minor. This effect will 

diminish rapidly downstream of the powerhouse as slightly warmer water from the diversion 

reach mixes with discharges from the powerhouse. During the monsoon season there is predicted 

to be sufficient flow to prevent an increase in temperature in the diversion reach.  

7.2.2. Sediment Transport 

The Trishuli River is glacier/snow fed, resulting in a cold turbid water conditions, especially 

during the monsoon season (see Section 6.2). Hydropower projects can cause sediments to 

accumulate upstream of the dam, which deprives the diversion reach and tailrace of sediment. 

This can sometimes result in channel erosion downstream of a dam as the river attempts to re-

establish its natural equilibrium.   
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In order to manage this risk, NWEDC will develop a Sediment Management Plan, which will 

provide details on the procedures and timing for flushing sediments from the desander and the 

reservoir to maintain the aquatic integrity of the Trishuli River.   

Effective sediment management is especially critical for the diversion reach as it will experience 

both a reduction in flow (i.e., a reduction in sediment transport capacity) as well as receive the 

sediment flushed from the reservoir and the desander. The desander will be periodically flushed 

on an as needed basis several times a year. The Sediment Management Plan will specifically 

limit flushing of the desander to periods when spillage is occurring to supplement the sediment 

transport capacity of the Eflow. Based on the particle size of the sediment in the desander, the 

O&M Contractor will calculate the flow in the diversion reach required to transport the sediment 

through the diversion reach, and desander flushing will only be allowed when flows exceed this 

critical flow threshold. Sediment in the reservoir will be flushed by opening the gates. Reservoir 

flushing will only occur during the monsoon season when sediment loads are the highest, but 

also when flows should be sufficient to transport most of the accumulated reservoir sediment 

through the diversion reach.   

Channel erosion is not expected in the diversion reach (because of the significant reduction in 

flow in this reach) or downstream of the powerhouse, where it will only be approximately 1 

kilometre until the UT-3A Hydroelectric Project (HEP) reservoir headwaters. Erosion potential 

downstream of the UT-3A HEP will be primarily influenced by how that project manages 

sediment. 

The overall effect of the Project on sediment transport is likely to be an exaggeration of the 

natural fluctuations in sediment movement and turbidity between the monsoon and dry seasons, 

characterized by longer periods between large sediment transport events and larger volumes of 

sediment being transported during those events than would occur without the Project. 

 

7.2.3. Aquatic Habitat and Fisheries 

The Project will impact aquatic habitat and fish differently upstream of the dam, in the diversion 

reach, and downstream of the powerhouse. This section summarizes the types of impacts that 

will occur in each of these river segments, as well as a discussion of Project impacts on each 

species of native fish found in the river, and how these impacts will be managed. 

A preliminary DRIFT Model (2016) was used to evaluate the adequacy of the proposed Eflows 

to maintain aquatic habitat in the diversion reach and to maintain adequate water depths for fish 

migration through the diversion reach. Common snowtrout (S. richardsonii) was selected as the 

key indicator species for the Eflow assessment based on a combination of its dominance in the 

Project area, year-round presence, life history, anatomical factors, and sensitivity to habitat 

fragmentation. Due to similar habitat requirements, the Common snowtrout was presumed to be 

representative of other fish species including the Dinnawah snowtrout (see Section 6.2). The 

model also assumed that the Common snowtrout is a year round resident of the diversion reach 
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based on the field surveys.1 This preliminary DRIFT model extrapolated data on snowtrout from 

similar Himalayan rivers in Pakistan and lacked good river hydraulics data. To strengthen the 

preliminary EFlows assessment, NWEDC is currently conducting a River Connectivity 

Assessment during the 2018 pre-monsoon season by collecting additional fish and invertebrate 

sampling, surveying the cross-section of the diversion reach, and using these data to develop a 

hydraulic model of the diversion reach to complement the DRIFT model. This analysis will 

enable a more robust assessment of the adequacy of the proposed Eflow releases to support 

Common snowtrout’s upstream migration.  

7.2.3.1. Upstream of the Dam 

The Project should have negligible impacts on aquatic habitat upstream of the reservoir. No in-

water construction will occur upstream of the dam that would modify riverine habitat, with the 

exception of the temporary coffer dam using to divert water around dam construction. The 

Project reservoir will only be 2.1 ha in surface area, which effectively limits the impacts on 

upstream aquatic habitat. Common snowtrout, which is by far the most abundant fish found 

upstream of the dam site (see Section 6.2), is known to inhabit lakes (Petr and Swar 2002; Petr 

1999), and would be expected to colonize the small UT-1 reservoir, especially during the winter 

if the water temperatures of the reservoir are slightly higher than current ambient conditions.  

The UT-1 dam has the potential to interfere with the ability of fish to move upstream or 

downstream past the dam, which could affect the abundance of Common (and possibly 

Dinnawah) snowtrout and its ability to reach upstream spawning grounds. NWEDC, however, 

proposes to construct a fish ladder at the UT-1 dam, which would allow Common snowtrout and 

potentially other species to move upstream past the dam. The magnitude of Project effects on 

Common snowtrout populations upstream of the dam will be largely dependent on the 

effectiveness of the proposed fish ladder in facilitating the movement of these fish from their 

over-wintering areas downstream of the dam to their breeding areas upstream of the dam. Fish 

passage upstream and downstream around the UT-1 dam, and the details of the proposed fish 

ladder, are described in more detail in Section 7.2.4. 

7.2.3.2. Diversion Reach 

The Project will divert up to 76 cubic metres per second (m3/s) of flow from the 10.7-kilometre 

segment of the Trishuli River between the dam and the powerhouse (i.e. the diversion reach). 

This flow diversion will reduce the width, depth, velocity, and sediment transport characteristics 

of water in the diversion reach, thereby potentially impacting aquatic habitat and fish. During 

nearly six months of the year (November through April), this diversion would represent much of 

the Trishuli River flow. 

                                                           

1 The temperature of the Trishuli River in the diversion reach during the winter approaches the tolerance threshold for the 

Common snowtrout, and it was initially thought that the fish would only be a seasonal resident of the diversion reach, moving 
downstream during the winter in search of warmer waters. However, the baseline studies found the Common snowtrout in the 
diversion reach during the winter, so we are assuming it is a year round resident of the diversion reach, but in a low population. 
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In Nepal, hydropower projects are required to release 10 percent of the minimum monthly 

average flow or an alternative Eflow recommended in the project’s EIA, whichever is higher. 

The biodiversity purpose of the Eflow is two-fold: to preserve the minimum habitat required to 

support fish and other aquatic life in the diversion reach and to preserve flow continuity for fish 

movement/migration through the Project Area. As Table 7.2-1 shows, 10 percent of the 

minimum monthly average flow for the UT-1 Project would equate to a required minimum flow 

of approximately 3.9 m3/s (i.e. 10 percent of 38.6 m3/s, which is the average flow during the 

river’s lowest flow months of February and March at the Project site).  

NWEDC has proposed an Eflow that is higher than that required by Nepalese regulations during 

most months of the year, essentially providing 10 percent of the average monthly flow for each 

month, rather than 10 percent of the minimum monthly average flow. Actual flow in the 

diversion reach would typically be higher than this Eflow from May to October (e.g. the spring 

snowmelt and monsoon period) as river flow would exceed the hydraulic capacity of the Project 

and excess water would be spilled into the diversion reach. Table 7.2-1 below shows the existing, 

required minimum, proposed minimum, and the proposed actual diversion-reach flow regimes by 

month. 

Table 7.2-1: Flows into the Diversion Reach Based on Mean Monthly Flows under 

Regulated and Unregulated Conditions 

Flow 

Management 

Scenarios 

Mean Monthly Flow (m3/s) at the Intake Site 

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

Existing 
average river 
flow regime 

43.7 38.6 38.6 49.5 87.5 230.4 487 557.8 370.8 160.4 79.9 54.6 

Required 
(Nepal law)  
minimum 
diversion reach 
flow regime 

3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 

Proposed 
minimum 
diversion reach 
Eflow regime 

4.4 3.9 3.9 5.0 8.8  23.0  48.7  55.8  37.1  16.0  8.0 5.5 

Proposed actual 
average 
diversion reach 
flow regimea 

4.4 3.9 3.9 5.0 11.5 154.4 411.0 481.8 294.8 84.4 8.0 5.5 

% of mean 
monthly flow 

10% 10% 10% 10% 13% 67% 84% 86% 80% 53% 10% 10% 

Source: Modified from ESSA 2014 
a Includes flows above the hydraulic capacity of the powerhouse (76 m3/s) that would be spilled. 

NWEDC proposes to release the Eflow as follows (SWECO 2018): 

 Fish ladder – 1 m3/s through the fish ladder 

 Fish ladder attraction flow - 1 m3/s from the top of the concrete roof that is covering the first 

two chambers of the fish ladder 
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 Flap gates - remainder of Eflow will be released through the flap gates into the pool at the 

entrance of the fish ladder 

If the fish ladder is not operating (e.g., during periods when the snowtrout is not migrating), all 

the Eflow can be released from the flap gates. 

Project Effects on Aquatic Habitat and Common Snowtrout in the Diversion Reach 

The 2016 DRIFT Model evaluated the effects of five alternative flow scenarios for the diversion 

reach on aquatic habitat and on the Common snowtrout. The results indicate that the Project 

would have significant adverse effects on Common snowtrout in the diversion reach for all five 

flow scenarios. The overall ecosystem integrity scores for this reach would be reduced from a 

“B” rating (i.e. Slightly Modified condition) to a “D” rating (i.e. Largely Modified condition), 

which is primarily attributable to impacts of the low water flow on overwintering Common 

snowtrout populations in the diversion reach. The study concludes that the Common snowtrout 

may vacate the diversion reach during the winter primarily because of the low flows (assumed to 

be 3.9 m3/s) provided by the Project. The preliminary DRIFT model results indicate that the 

release of more water by the Project during the winter would be needed to sustain a year round 

Common snowtrout population in the diversion reach (see Appendix E – Scenario-Based 

Evaluation of Flow Impacts on S. richardsonii in the Trishuli River).  

While the 2016 DRIFT model understandably predicts negative impacts on the Common 

snowtrout and its habitat in the diversion reach, evaluation of the baseline fish data provide 

additional insight into the relative magnitude and likelihood of the impacts. The fish survey data 

indicate that the population of Common snowtrout overwintering (October through February) in 

the diversion reach is small, with the total number of Common snowtrout captured at three 

diversion reach monitoring stations representing only approximately 17 percent of the number of 

Common snowtrout captured at a single station downstream of powerhouse monitoring station 

(see Section 6.2). Thus the lower flow during the winter months will impact only a small 

percentage of the Common snowtrout population in the area. In addition, the lower flow and 

warmer temperatures of the diversion reach may create better conditions for the snowtrout, 

including pools and spawning sites, which could lead to an increased population of snowtrout 

within the diversion reach. The 2018 connectivity assessment will analyse this potential impact 

further. The project’s Biodiversity Evaluation and Monitoring Program (BEMP) will closely 

monitor the conditions and fish population within the diversion reach and recommend adaptive 

management as needed to maintain fish habitat and population. Project Effects on Fish Migration 

through the Diversion Reach 

Increasing flow and water temperatures are likely the cues for both snowtrout species to begin 

migrating upstream to spawn in early spring. The Project will have negligible effect on these 

cues downstream of the Project because of the true run-of-river operating mode (flow) and small 

reservoir/short detention time (temperature).  

Section 6.2 summarizes the migration pattern of the Common snowtrout, which includes 

upstream migration of adults primarily in March-May and downstream migration of juvenile fish 

primarily in August-October. UT-1 will provide a fish ladder for upstream migration, and 
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mechanisms for downstream migration (see below). However, the Eflow must provide 

appropriate water depths and velocities for the Common snowtrout to be able to reach the fish 

ladder and the upstream spawning areas. The literature reports a range of minimum depths for 

the species. The preliminary DRIFT Eflows assessment for the Project reported a preferred depth 

for adults of 1 to 3 m (S.A.N. Engineering Solutions 2017) based on one study from the 1970s 

(Shrestha and Khanna 1976), but more recent studies indicate a minimum depth of 0.8 m for 

spawning adult Common snowtrout (Mathur and Kapoor 2015). 

Table 7.2-2 compares the estimated flows, based on hydraulic calculations, required to provide 

average depth of 0.8 m through the diversion reach, assuming a trapezoidal channel and the 

average Trishuli River gradient through the diversion reach.  

Table 7.2-2: Comparison of Minimum Flows Required to Achieve Critical Depths for 

Common Snowtrout (S. richardsonii) in the Diversion Reach 

Depth (m) Manning Coefficient (n) Gradient (m/m) Flow (m3s) 

0.8 0.04-0.08 0.03 3.45-6.90 

The Project’s proposed Eflow for the winter months (3.9 to 11.5 m3/s, see Table 7.2-1 above) 

provides sufficient depth in the diversion reach for the minimum 0.8 m critical depth. With 

adaptive management implemented as needed, the proposed Eflow during March and April shall 

be adequate for the Common snowtrout, and other fish species to pass through the diversion 

reach. Obviously, the depth requirements will vary for different sizes of fish, with smaller fish 

likely to pass more easily through the diversion reach. Although the results of the 2018 

Connectivity Assessment are not yet available, it should be noted that the spring 2018 field 

sampling in the Project area found evidence of successful Common snowtrout spawning in 

several tributaries of the Trishuli River (including the Mailung Khola) where water depths were 

much less than 0.8 m. 

There are some uncertainties in this analysis, including the few studies establishing the 0.8 m 

critical flow depth required to support the upstream migration of Common snowtrout and 

estimates of the flow required to achieve this critical flow depth. Discussions with NWEDC 

indicate constraints on their ability to increase Eflows, especially during the critical early 

migration months, if monitoring indicates water depths are insufficient to allow the Common 

snowtrout to reach the fish ladder. These constraints include the terms of their Power Purchase 

Agreement and the economic impact of increasing Eflows, which means decreasing flows 

available for power generation during the peak demand months.  

Adaptive Management Program 

NWEDC has agreed to implement an Adaptive Management Program as part of the Biodiversity 

Management Plan (BMP) based on intensive monitoring through a Biodiversity Evaluation and 

Monitoring Program (BEMP) during the 5 years of construction and the Project’s first few years 

of operation to ensure that upstream migrating Common snowtrout are able to reach the UT-1 

fish ladder. 

The Adaptive Management Program includes the following elements: 
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 Implement an intensive fish monitoring program during construction and the first few years 

of operation to ensure most upstream migrating Common snowtrout are able to reach the 

Project’s fish ladder, especially during the early portion of the migration period (i.e. March 

and April) when the proposed Eflows are relatively low. 

 If monitoring indicates that a meaningful percentage of Common snowtrout are not able to 

reach the fish ladder (i.e. sufficient to achieve the “no net loss” standard in IFC PS 6), then 

NWEDC will evaluate alternatives to effectively increase water depths and guide the fish to 

the fish ladder; including, in the following sequential order of action: 

 Constructing channel improvements to direct more flow to a primary channel in order to 

achieve critical water depths or to remove impediments to movement such as small 

cascades; 

 Increasing the required Eflow during the periods of upstream fish migration to achieve 

critical water depths. As indicated above, NWEDC is limited in its ability to modify these 

Eflows given the constraints of its Power Purchase Agreement, but it would be worth 

investigating the potential to reduce Eflows during the pre-migration winter (i.e., peak 

demand) months of December to February, and increase them proportionally during 

March and April so, as to better support fish migration while having no net change in 

power generation during the peak demand season; 

 Initiating a trap and haul program to capture upstream migrating Common snowtrout, 

transport by vehicle, and release them upstream of the dam; 

 Establishing a hatchery for Common snowtrout, possibly in combination with other 

hydropower developers in the area, and release sufficient numbers of hatchery-bred fish 

upstream of the dam to maintain fish populations in the Project area. 

 Management of sediment represents another potential risk to fish migration through the 

diversion reach. Although periodic sediment flushing from the desander and reservoir is 

unlikely to directly affect fish spawning, since nearly all documented spawning in the 

Trishuli River has been in the tributaries rather than the river itself, the flushing could 

result in sediment deposition within the diversion reach and affect channel morphology 

and critical water depths required for successful migration. As indicated in Section 7.2.2 

above, the O&M Contractor will be required to develop a Sediment Management Plan 

that limits the flushing of the desander and the reservoir to periods when flows are 

sufficient to transport the sediment through the diversion reach.  

Section 7.2.5 describes the process for establishing measurable targets and thresholds for 

implementing the Adaptive Management Program, which are linked to achieving the requirement 

for No Net Loss of Biodiversity in Natural Habitat. This Adaptive Management Program is 

incorporated into the Project’s Biodiversity Management Plan (see Appendix B.1, Owner’s 

Environmental and Social Management and Monitoring Plan). Implementation of this Adaptive 

Management Program provides assurance that Project effects on flow will not prevent Common 

snowtrout from reaching spawning grounds upstream of the UT-1 dam. 
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7.2.3.3. In addition to these measures, NWEDC’s 2018 Connectivity Assessment, which will 

include an enhanced hydraulic analysis and DRIFT modelling of the diversion 

reach, will help evaluate Common snowtrout’s upstream migration flow 

requirements. Downstream of the Powerhouse 

Impacts on aquatic habitat and fish downstream of the powerhouse will be relatively minor for 

the following reasons: 

 Flow—The Project will operate in a true run-of-river regime and should have no effect on 

flow downstream of the UT-1 powerhouse;  

 Sediment—The Project is designed to periodically flush sediments using a desander and the 

dam gates. The timing of this flushing will be generally consistent with periods of natural 

high sediment transport (i.e., during the monsoon season and other times of high flows, see 

Sections 2.3.4, Sediment Management, and 7.2.2, Sediment Transport), although the flushing 

will be more episodic than under natural conditions; 

 Physical Water Quality—The Project has a very small impoundment (2.1 ha) with negligible 

water retention, so the Project is not predicted to have any effect on physical water quality 

(e.g. water temperature, dissolved oxygen) that could affect downstream fishery habitat; and  

 Chemical Water Quality—The Project will provide wastewater treatment for both its 

construction and operation workforce and other construction waste streams, ensure proper 

handling and storage of all hazardous materials, implement an emergency preparedness and 

response plan in the event of any spills of hazardous materials, manage slope stability and 

sediment control, and stabilize and landscape disturbed areas (see Appendix B, Project 

Environmental and Social Management and Monitoring Plan Framework). 

The existing baseline ecological status of the Trishuli River downstream of the powerhouse is 

considered “Slightly Modified” (S.A.N. Engineering Solutions 2017). The DRIFT Model results 

confirm that the Project would have little effect on the overall ecological integrity of the Trishuli 

River downstream of the powerhouse, with the predicted ecological integrity remaining as 

“Slightly Modified,” with only a slight impact on Common snowtrout populations related to the 

assumed effect the dam will have on upstream spawning and the return downstream of breeding 

adults and juveniles (see Section 7.2.4. for more details).  

Overall, Project design measures and Management Plans will be adequate to ensure that the 

Project will not adversely impact fishery habitat downstream of the Project powerhouse.  

7.2.4. Upstream and Downstream Fish Passage 

The fish monitoring data clearly show adult Common snowtrout migrating upstream in the early 

spring and a larger downstream migration of predominantly small fish from May through 

September and increasing numbers of small fish downstream of the powerhouse from July 

through September (NESS 2016). 
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Fish Passage during Construction 

NWEDC will maintain river connectivity during Project construction and reservoir filling.  

During construction, the NWEDC will maintain flow through two diversion tunnels (see Figure 

2-2), which will support fish migration, or provide alternative temporary passage facility, as 

documented through monitoring. At the time of Project commissioning, the diversion tunnels 

will be closed and the reservoir filled. The EPC Contractor will prepare a Project Commissioning 

and Construction Close Out Management Plan (see Appendix B.2, Construction Environmental 

and Social Management and Monitoring Plan Framework). The Project reservoir is small, with a 

storage volume of only 198,437 cubic metres at its full pool elevation of 1255.0 m. Even during 

the low flow months of February and March with mean monthly flows of 38.6 m3/s, it would 

take less than a day to fill the reservoir. So actual filling of the reservoir does not pose much risk 

to river connectivity, but more important will be ensuring the fish ladder can be operational 

shortly after reservoir filling. To the extent possible, Project commissioning will avoid the peak 

of the upstream fish migration period (i.e., March and April).  

Upstream Fish Passage during Operations 

NWEDC has committed to providing fish passage at the UT-1 dam, and contracted with 

SWECO, a Norwegian company with extensive fishery experience in Nepal, to develop a 

conceptual design for fish passage at the UT-1 dam. SWECO considered several options, 

including: 

 A “natural” fishway (i.e. an artificial stream channel construction adjacent to the dam to 

mimic natural conditions in an unregulated river); 

 A conventional fish “ladder” (i.e. an engineered series of stepped pools within an artificial 

sluice); and 

 A “trap and haul” program, which unlike the other two options does not rely on fish moving 

though the passage facility of their own volition, but instead is based on capturing the fish 

and physically relocating them to the other side of the dam. This option is the simplest to 

implement, but will require a large and continuing investment in labour to operate 

(SWECO 2016). This method also interferes with the fish’s natural migration and can result 

in fish injury or mortality during their capture and transport. 

SWECO determined that available space at the UT-1 dam site was not sufficient to allow for 

construction of a natural fishway, and considers the trap and haul approach as a last resort, so has 

recommended a fish ladder approach to providing fish passage. 

The fish ladder was designed to meet the size (e.g. required water depths) and swimming ability 

(e.g. water velocity, height of steps, spacing of resting areas) of the Common snowtrout, which is 

the dominant species found in the Project area and has an IUCN status of Vulnerable (SWECO 

2018a). The fish ladder as designed, however, shall also be able to accommodate the very similar 

Dinnawah snowtrout (S. progastus), which is the only other migratory species found in the 

Project area (SWECO 2018b), as the hydraulic design was based on the swimming performance 

of the Schizothorax genus (SWECO 2017). 
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Based on the Schizothorax’s size and swimming ability, SWECO proposed a fish ladder design 

with the following features (see Figure 7.2-1): 

 Fish ladder flow of 1 m3/s; 

 An additional attraction flow of 1 m3/s from a pipe discharging at the top of the concrete roof 

that covers the first two chambers of the fish ladder (see Figure 7.2-2); 

 The remainder of the Eflow will be routed into the entrance pool at the base of the ladder; 

 Entrance pool at the base of the ladder equipped with hiding places for fish and water 

velocities of less than 0.6 metre per second (m/s);  

 Approximately 100 steps with an approximate height of 0.3 metre, based on a dam height of 

approximately 30 metres;  

 Water velocity through the vertical slots connecting the various steps with a maximum 

velocity of 0.7 m/s (slightly higher velocities are allowed in the lowest nine steps; 

 Exit from the fish ladder at the top of the weir will be located as far as possible from the 

powerhouse intake where water velocities are less than 0.3 m/s to minimize the risk of the 

upstream migrating fish being entrained into the turbines. 

 

Figure 7.2-1: Fish Ladder Design 
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Figure 7.2-2: Fish Attraction Flow Visualization

Following recommendations from SWECO, NWEDC has agreed to: 

 Ensure conditions at the powerhouse tailrace are such that the upstream migrating fish are 

attracted to the flow from the diversion reach and are not diverted to the powerhouse 

tailwaters;  

 Ensure the channel in the river section just downstream of the dam leads the fish to the fish 

ladder entrance. 

 Monitor flow and temperature (preferably on an hourly basis) to have the data needed to 

optimize fish ladder functionality; and 

 Monitor fish movement to detect the beginning of the upstream migration period and ensure 

proper functioning of the fish ladder entrance. 

Downstream Fish Passage during Operations 

Facilitating the safe upstream passage of migrating Common snowtrout above the dam is 

important, but ensuring the safe downstream passage of migrating fish is equally important. Most 

adult and juvenile Common (and possibly Dinnawah) snowtrout will migrate downstream in late 
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summer and autumn as river temperatures gradually decline. In order to avoid fish being 

entrained into the powerhouse turbines, which, given the pressures associated with 327 m of 

head, would result in high levels of injury or mortality given the pressures associated with 327 m 

of head, NWEDC proposes to: 

 Monitor fish movement to detect the beginning of the downstream migration period and 

ensure fish are guided away from the powerhouse intake. 

 Provide a guidance mechanism to help direct adult and juvenile fish away from the 

powerhouse intake; 

 Ensure a smooth spillway and a deep pool at the base of the dam to minimize injury to fish 

migrating through the flap gates with spillage water; and 

 Preferably spill water via the spillway at the left side of the weir. 

The fish ladder design has been peer reviewed by fish experts with the IFC (see Appendix D for 

the IFC fish expert’s review). SWECO has provided advice and coordinated with the Project 

engineers on the fish ladder (SWECO 2018; see Appendix D.2, Design Advice on Fish Ladder 

and Associated Spillway Designs at the UT-1 Hydropower Project) to ensure its design is 

technically feasible and economically viable. This fish ladder design has now been incorporated 

into the overall dam design drawings.  

Monitoring 

As indicated by SWECO, additional monitoring is required to ensure the proper operation of the 

upstream and downstream fishways. NWEDC has committed to contracting an international fish 

scientist with expertise in Nepal fish to oversee the following actions: 

 During Project construction: 

 Develop a fish monitoring plan, as part of an overall Biodiversity Evaluation and 

Monitoring Program (BEMP), which would begin to be implemented prior to the 

initiation of construction to provide a solid baseline against which to measure Project 

effects on fish populations, especially the Common snowtrout, and to help better 

understand the timing of Common snowtrout upstream and downstream migration, the 

extent to which Common snowtrout spawns in the Trishuli River mainstem versus 

tributaries in the Project area, and the relative population of Common snowtrout in the 

diversion reach; 

 Monitor the effectiveness of the Project’s diversion tunnels in allowing upstream and 

downstream migration of fish; 

 Monitor construction of the fish ladder and dam to ensure it is consistent with the 

SWECO design; and 

 Develop a more detailed design for the fish guidance mechanism around the powerhouse 

intake. 

 During Project commissioning and reservoir filling 
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- Ensure the fish ladder is ready to be operational before reservoir filling begins; and 

- Oversee commissioning of the fish ladder. 

 During the initiation of Project operations: 

 Inspect the diversion reach to ensure no barriers or obstacles exist to upstream migration 

under Eflow only conditions, and if any are identified, recommend and implement 

measures to mitigate them;  

 Ensure the channel in the diversion segment just below the dam leads the fish to the fish 

ladder entrance; 

 Establish a flow and temperature monitoring program to optimize fish ladder 

performance; 

 Develop a Biodiversity Evaluation and Monitoring Program and train NWEDC staff to 

monitor and report on the effectiveness of the fish ladder for upstream fish passage and 

the effectiveness of downstream fish passage guidance measures; 

 Establish a program and train NWEDC staff to monitor and report on the populations of 

Common (and possibly Dinnawah) snowtrout upstream of the dam, in the diversion 

reach, and downstream of the powerhouse relative to baseline conditions using tagging 

methods; and 

 Evaluate the effectiveness of the current Eflow program and determine whether further 

actions are warranted in accordance with the Eflow Adaptive Management Program, 

which is described in the Biodiversity Management Plan that is part of the Project 

Environmental and Social Management and Monitoring Plan Framework (see Appendix 

B). 

This monitoring program will involve national fish experts in order to build capacity and involve 

participatory monitoring by local community residents. The monitoring results will be reported 

and disclosed on the Project website. 

The BEMP will be designed to demonstrate that viable populations of native fish species are 

maintained and that no net loss of biodiversity is achieved in the Project area, as indicated by the 

following key metrics: 

 Successful upstream migration of Common (and possibly Dinnawah) snowtrout to, and 

through, the fish ladder as documented by actual counts in the fish ladder; 

 Successful natural reproduction of Common (and possibly Dinnawah) snowtrout upstream of 

the dam as documented by presence of juveniles; 

 Successful downstream migration of Common (and possibly Dinnawah) snowtrout over or 

around the dam as documented by the presence of juveniles in the diversion reach (note that 

Common snowtrout is not believed to spawn in the diversion reach so the presence of 

juveniles in this reach should likely reflect their successful downstream migration); and 
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 Maintenance of viable populations of catfish and loach species as documented by 

maintaining catches similar to those found during the baseline fish surveys. 

Cumulative Impacts of HPPS on the Trishuli River 

There are several other hydropower projects under construction and proposed both upstream and 

downstream of the Project area. There is the potential that decreases in the numbers of migrating 

Common snowtrout passing through the UT-1 Project area, and the populations of Common 

snowtrout found in the Project area could occur, and not be attributable to the UT-1 Project, as 

has likely recently occurred with the Dinnawah snowtrout population in the Project area as a 

result of the UT-3A HEP (see Section 6.2). NWEDC is participating in a Trishuli River Basin 

Cumulative Impact Assessment funded by IFC, and has committed to participate in a Trishuli 

Basin Co-Management Platform to facilitate collaborate monitoring and management of 

cumulative impacts (see Section 7.12 for more details on Cumulative Impacts). 

7.2.5. Summary of Project Effects on Key Fish Species 

This section describes the effects of the Project on each of the key fish species documented in the 

Project area. Overall, the Project is not expected to substantially reduce the ability of the aquatic 

habitat in the Trishuli River to maintain viable populations of all seven species of native fish 

throughout the Project area as a result of mitigation measures focused on: 

 Minimizing the conversion or loss of aquatic habitat; 

 Ensuring fish access to habitats where the fish can reproduce, grow, and feed; 

 Preventing excessive mortality as a result of entrainment through the turbines; 

 Managing worker behaviour during both construction and operation phases.  

Common and Dinnawah Snowtrout 

The Common snowtrout is the most abundant fish species found in the Project area, and it is 

found throughout the Project area. The Dinnawah snowtrout have not been found in the Project 

area since 2011, which is attributed to construction of the downstream UT-3A HEP. The 

approved UT-3A HEP design does include a fish ladder, which was partially constructed before 

being damaged during the earthquake. If the UT-3A fish ladder is repaired, it is anticipated that 

the Dinnawah snowtrout would again migrate upstream through the Project area. As discussed in 

Section 7.2.4 above, the proposed UT-1 fish ladder, while designed specifically for the Common 

snowtrout, is expected to also be able to successfully pass the Dinnawah snowtrout if present. 

Table 7.2-3 summarizes the likely Project impacts on, and proposed mitigation for, the Common 

and Dinnawah snowtrout: 

Table 7.2-3: Project Impacts and Proposed Mitigation on Common snowtrout 

Potential Project 

Impact 

Proposed Management and Mitigation Measures 
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Conversion or loss of 

aquatic habitat 

 Operate in true run-of-river mode with a small Project reservoir 

 Provide Eflow to maintain limited wetted habitat and maintain 

primary function of diversion reach (i.e., upstream and 

downstream migratory transit) 

 Develop Sediment Management Plan, including timing sediment 

flushing to correspond with naturally high periods of sediment 

transport (e.g., monsoons and high flows), to avoid excessive 

deposition 

Upstream migration  Maintain flow through the diversion tunnel to enable upstream 

migration during construction or provide an alternative upstream 

passage facility 

 Provide Eflow and Adaptive Management Program to assure 

Common snowtrout can reach the fish ladder during operations 

 Provide fish ladder 

Downstream migration  Maintain flow through the diversion tunnel to enable 

downstream migration during construction 

 Ensure the main river current in the reservoir directs fish toward 

the spillway rather than the powerhouse intake; 

 Provide a downstream fish guidance mechanism to help direct 

adult and juvenile fish away from the powerhouse intake to 

minimize entrainment through the powerhouse; 

 Ensure a smooth spillway and a deep pool at the base of the dam 

to minimize injury to fish migrating through the flap gates with 

spillage water; and 

 Preferably spill water via the spillway at the left side of the weir. 

Managing worker 

behaviour 

 Establish Worker Code of Conduct that prohibits local fishing,  

 Provide environmental awareness training during worker 

induction,  

 Prohibit serving local fish at the worker cafeteria. 

Overall, the Project is not expected to substantially reduce the ability of the aquatic habitat in the 

Trishuli River to maintain a viable population of Common snowtrout, and the Dinnawah 

snowtrout if it regains access, throughout the Project area. 

Catfish Species 

There are three catfish species found in the Project area, all of which are believed to be present 

upstream of dam, in the diversion reach, and downstream of the powerhouse. None of these 
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species are migratory, although they may move short distances within the river. Based on the fish 

baseline surveys, none of these species are abundant within the Project area, although they are 

relatively common and wide spread throughout the Himalayan region. The Project should have 

negligible effect on catfish populations above the dam; the proposed Eflow should be sufficient 

to maintain viable populations within the diversion reach; and the Project should not affect 

catfish populations below the tailrace. The catfish species are not typically used as a protein 

source. Overall, the Project is not expected to substantially reduce the habitat’s ability to 

maintain viable populations of all three species of catfish throughout the Project area. 

Loach Species 

There are two loach species found in the Project area, both of which were only found 

downstream of the powerhouse in the warmer waters at the mouth of the Mailung Khola.  

Neither of these species are migratory. Based on the fish baseline surveys, neither of these 

species are abundant within the Project area, although they are relatively common and wide 

spread throughout the Himalayan region. The loach species are not used as a protein source. The 

Project should have negligible effect on loach populations below the tailrace and is not expected 

to substantially reduce the habitat’s ability to maintain viable populations of these two loach 

species of catfish. 

7.2.6. Aquatic Natural Habitat 

Pursuant to the IFC Performance Standards, the goal for Natural Habitat is No Net Loss of 

biodiversity. As indicated above, the Project is predicted to impact aquatic habitat upstream of 

the dam and along the diversion reach, but not downstream of the powerhouse because the 

Project will operate in a true run-of-river regime. IFC’s Performance Standard 6 requires Projects 

to avoid “significant” conversion of Natural Habitats unless: 

 No other viable alternatives within the region exist for development of the project on 

modified habitat;  

 Consultation has established the views of stakeholders, including Affected Communities, 

with respect to the extent of conversion and degradation; and  

 Any conversion or degradation is mitigated according to the mitigation hierarchy. 

The Project has been designed to take advantage of the generation potential offered by the 

specific set of hydrologic conditions at the Project site, so there are no other viable alternatives 

for the Project in Modified Habitat as it is currently designed. The Project proponent has also 

engaged with stakeholders and communities within the Project area as described in Chapter 8, 

Stakeholder Engagement. The major habitat impacts (e.g. minimal impoundment of riverine 

habitat, reduced flow, and fragmentation of the river) are inherent in the design of the Project and 

cannot be avoided without fundamentally altering the design and purpose of the Project.  

The next step in the mitigation hierarchy is minimization. The fragmenting effects of the dam 

and the size of the impoundment (and the consequent loss of riverine habitat) are functions of the 

size of the dam necessary to generate a sufficient amount of electricity to make the Project 
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economically viable and cannot be minimized without jeopardizing the Project’s economic 

viability. In this case, the Project reservoir is quite small. The loss of aquatic habitat in the 

diversion reach will be minimized through the Eflow as described above. As described in Section 

7.2.3., the Common snowtrout has been selected as the indicator species for Eflow analysis; 

based on the available information on its habitat requirements, the Eflow is likely to be sufficient 

to maintain habitat connectivity through the diversion reach.  

Mitigation follows minimization in the mitigation hierarchy. Common snowtrout are expected to 

persist in the reservoir, and may expand given the amount of new habitat that will be available 

within the reservoir and the slightly increased ambient temperature of the reservoir, so the loss of 

Natural Habitat upstream of the dam is negligible. Therefore, the critical issue upstream of the 

dam is the effectiveness of the fish ladder in passing upstream migrating fish.  

Project impacts on the diversion reach relate to a net reduction in flow that will decrease 

available habitat for the Common snowtrout and other species. As discussed above, even under 

existing conditions, sampling data suggest the diversion reach only supports a small year-round 

population of Common snowtrout. Therefore, the impact of the Project on the value of aquatic 

habitat for resident fish in the diversion reach is likely small. The critical value of the diversion 

reach is as a migratory corridor to enable upstream migrating Common snowtrout to access the 

fish ladder. This aspect will be clarified further once the connectivity study is finalized. In any 

case, the implementation of the robust Eflow Adaptive Management Program as a key 

component of the Biodiversity Management Plan (Appendix B), if needed, shall be sufficient to 

assure the effective upstream passage of the Common snowtrout. 

NWEDC will conduct further studies as part of the Biodiversity Evaluation and Monitoring 

Program (BEMP) on the timing of Common snowtrout upstream and downstream migration, the 

flow depth required to allow upstream migration, and their preferred spawning location (e.g., 

along the mainstem of the river or in tributaries). NWEDC will share these results with the 

government and other hydropower developers, along with the design and passage effectiveness 

of the fish ladder, to help minimize hydropower impacts on aquatic habitat in Nepal and 

throughout the Himalayan region. 

The Project complies with the IFC’s No Net Loss standard for Natural Habitat considering the 

relatively small footprint of the Project, the provision of Eflow and a fish ladder to maintain the 

ecological integrity and connectivity of the diversion reach, and NWEDC’s commitments to:  

 Contract with an international fish biologist to help monitor and protect aquatic ecology 

during Project construction and early operations;  

 Develop and conduct a robust Biodiversity Evaluation and Monitoring Program (BEMP) and 

share any enhanced understanding of Common snowtrout biology with the Government of 

Nepal and other hydropower developers in the Himalayan region;  

 Demonstrate No Net Loss of biodiversity with monitoring metrics;  

 Apply an Adaptive Management Program to ensure Common snowtrout are able to 

successfully reach their spawning grounds upstream of the dam; and  



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project  Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.2-21 

 Implement the Project’s Biodiversity Management Plan. 

7.2.7. Effects of Climate Change on Trishuli River Streamflow 

As discussed in Section 7.1.3, climate change modelling conducted for the Trishuli River Basin 

(Appendix F) predicts a slight increase in average river flow resulting from increased 

snow/glacier melt associated with a predicted air temperature increase of less than 3 C. If air 

temperatures were to increase by more than 3 C, there would be more evapotranspiration and 

diminished water contributions from receding glaciers, potentially resulting in decreased river 

flow. 

The proposed Eflow regime is fixed as it was based on the ecological needs of the diversion 

reach, so the Eflow releases will not change because of climate change. If river flow was to 

increase because of climate change, the Eflow releases would not change, but there could be an 

increase in spillage at the dam and an associated increase in diversion reach flow during certain 

months of the year, which could enhance the ecological health of this river segment. If river flow 

was to decrease because of climate change, the Eflow releases would again not change, but there 

could be a decrease in spillage at the dam and an associated decrease in diversion reach flow 

during certain months of the year, which could degrade the ecological health of this river 

segment. The magnitude of any degradation resulting from climate change is limited by the 

Eflow release commitment. 

If air temperatures increase in the Project area as a result of climate change, water temperatures 

would be expected to marginally increase as well. Since water temperature appears to be the 

primary factor affecting fish distribution in the Trishuli River, increases in water temperatures 

would be expected to result in an upriver extension of suitable habitat for some species, 

including the Dinnawah snowtrout. At this time, however, the UT-3A Hydroelectric Project 

(HEP) appears to be preventing the upstream migration of all aquatic species. Assuming that 

effective fish passage eventually will occur at the UT-3A HEP, it will be important that fish 

passage at UT-1 Project is also effective.   

 

 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project  Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.3-1 

7.3. IMPACTS ON TERRESTRIAL ECOLOGY 

This section evaluates Project effects on terrestrial ecology, including consideration of Natural, 

and Modified Habitat, and listed species. As indicated in Section 6.2, the Project will not affect 

any terrestrial Critical Habitat. The Project will directly impact approximately 107.8 hectares 

(ha) of land as summarized in Table 7.3-1.  

Table 7.3-1: Project Effects on Land Cover and International Finance Corporation Habitat 

Classifications 

Land Covera Area (ha)a Natural Habitat Modified Habitat Critical Habitat 

Forest 80.9  2.61 78.3 0 

Cultivated Land 20.6 0 20.6 0 

Cliff 0.8 0 0.8 0 

River Banks (bagar) 5.5 0 5.5 0 

Total 107.8 2.61 105.2 0 
a The land cover/area affected by the Project is approximate as the exact location of some Project facilities (e.g. worker camps) 
are not yet known and some land covers have changed as a result of landslides from the earthquake. 

The Project will directly impact biodiversity by the loss of vegetation and habitat and injuring 

wildlife; and indirectly by increased human activity (i.e. influx of workers, illegal hunting, plant 

collection, noise, vehicular traffic) and the loss of habitat connectivity. The transmission line will 

pose electrocution threats to bird species.  

As a condition of its environmental authorization, and in compliance with Nepali law, Nepal 

Water and Energy Development Company Limited (NWEDC) and in compliance with IFC 

Performance Standard (PS) 6 the Project will: 

 Plant trees on a 2:1 basis for each tree it clears using native species on cleared/degraded land 

and monitor the trees for several years until established; and  

 Acquire an area of land to be annexed into the Langtang National Park (LNP) to offset the 

Project’s use of parkland.  This is to offset the 2.61 ha of park-owned land acquired for the 

Project.  

7.3.1. Potential Impacts to Natural Habitat 

Project construction and operation will directly impact approximately 107.8 ha of land, of which 

only 2.61 ha is considered Natural Habitat, as defined in the International Finance Corporation’s 

(IFC) Performance Standards (PSs). This small area is located on the east bank of the Trishuli 

River near the proposed dam/headworks and is part of LNP.  

In Natural Habitat, the IFC PS6 requires that the project sponsor not significantly convert or 

degrade Natural Habitats unless all of the following are demonstrated: 

  No other viable alternatives within the region exist for development of the project on 

Modified Habitat; 

  Consultation has established the views of stakeholders, including affected communities, with 

respect to the extent of conversion and degradation; and 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project  Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.3-2 

 Any conversion or degradation is mitigated according to the mitigation hierarchy. 

The ADB Safeguard Policy Statement requires that the project not significantly convert or 

degrade Natural Habitat, unless the following conditions are met: 

 No alternatives are available. 

 A comprehensive analysis demonstrates that the overall benefits from the project will 

substantially outweigh the project costs, including environmental costs.  

 Any conversion or degradation is appropriately mitigated. 

 The 2.61 ha of natural habitat will be converted for Project needs. However:   The small 

impact to Natural Habitat associated with the Project cannot be avoided or further minimized 

because of engineering constraints.  

 The project is a significant national priority given the energy shortage in Nepal. This has 

been discussed in depth in the EIA (NESS 2012). Furthermore there is an analysis of the 

socio-economic benefits of the project in Section 5.2 

 In accordance with IFC PS, NWEDC is required to mitigate this residual impact to achieve 

no net loss. NWEDC will achieve no net loss by working with the District Forest Office and 

LNP to identify a suitable area of cleared/degraded land and reforest it using a 1:2 ratio (see 

details below). Species used will maintain parity with the impacted area.  

7.3.2. Potential Impacts to Modified Habitat  

The Project will impact approximately 105.2 ha of Modified Habitat, as defined by the IFC PSs. 

Modified terrestrial habitats on the west bank of the Trishuli River, where most of the Project 

components will be built, consist mostly of forest under management by local communities 

(78.6 ha) and agricultural or marginal lands. The forests are highly intervened and degraded by 

human activity (e.g. extraction of forests products, cattle grazing. 

7.3.3. Potential Impacts on Listed Species  

As indicated in Section 6.2, the Project area supports approximately 25 mammal species, 79 bird 

species, and 22 herpetofauna species.  A few species are classified as Endangered (EN), 

Vulnerable (VU) or Near Threatened (NT) by the IUCN and the Red list of Nepal’s mammals 

(see Table 7.3-2) triggering mitigation and management measures required by IFC PS6 

Table 7.3-2: Mammal Species in the Project Area Classified as VU or NT by IUCN  

Common Name Latin Name IUCN Status \Red List of  

Nepal’s 

Mammals 

Assamese monkey Macaca assamensis NT EN 

Terai grey langur  Semnopithecus hector NT LC 

Asiatic Black Bear Ursus thibetanus VU EN 

Himalayan Goral Nemorhedus goral NT NT 

Common leopard Panthera pardus  VU VU 
Source: Jnawali et al. 2011 
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EN = Endangered; NT = Near Threatened; VU = Vulnerable 

The Assamese monkey (Macaca assamese) is a species that will be affected by habitat loss 

within Modified Habitat. However, macaque species are highly adaptable and will either move to 

new areas (if competition from other neighbouring troops is limited) or adapt within the 

disturbed area, although with an increased likelihood of conflict with humans.  

The Asiatic black bear (Ursus thibetanus) classified as endangered in Nepal and is thereby 

assessed under (IFC 2012) Criteria 1 Tier 2 e and may be found in the Modified Habitats for 

raiding garbage areas of agricultural lands, which are to be cleared preferring the more forested 

and remote areas in the LNP.  

The common leopard (Panthera pardus) (classified as VU both in the IUCN red-list and in 

Nepal) is uncommon in this area. However, it is a highly adaptable species and avoids areas 

where habitat disturbance occurs and is unlikely to be impacted by the project footprint.  

The Himalayan goral (Nemorhedus goral), classified as NT in both the IUCN red-list and in 

Nepal, is usually confined to scree slopes at higher elevations and rarely descends. It is unlikely 

to be impacted by the project footprint, though if not controlled, there could be some hunting 

pressure on the species from workers and staff from the project or increased demand for its meat, 

resulting in greater hunting pressures from local hunters.  

The LNP provides habitat for several threatened species (e.g. at least five species of EN and VU 

mammals and several species of EN and VU birds) and endemic species (e.g. 21 species of 

plants). To date, no threatened or endemic reptiles and amphibians have been recorded in the 

park. The Project will not affect the habitat of any threatened mammals within the LNP as these 

species are only found in the alpine, sub-alpine, or temperate zones of the Park, whereas the 

small area of LNP affected by the Project is found in the sub-tropical zone (i.e. elevations 

between 1000 and 2000 metres).  

Based on the checklist of birds in the LNP Management Plan, there are likely to be some 

threatened raptors and several migratory species, notably the Eurasian griffon, and several 

species of geese, teals and ducks, which could be found in the Project area, although none were 

observed during the Project’s field studies. See Table 7.3-3 for possible threatened species in the 

Project area.  All these avian species are only likely to fly over the Project area or occasionally 

rest on the trees within. The geese, teals, and ducks may use the Trishuli River just outside of the 

LNP.  There are a few threatened passage migrants that may fly over the Project area. These 

include the Pallas's Fish-eagle, (Haliaeetus leucoryphus) (IUCN, EN, RLNB, CR), Eurasian 

curlew (Numenius arquata) (IUCN, NT, RLNB, CR) and the Saker falcon (Falco cherrug) 

(IUCN,EN, RLNB, EN).    

Table 7.3-3: Threatened Bird Species Likely in the Project Area Classified as per IUCN 

Red-list Version 2017-3 and Red list for Nepal’s Birds 

Common Name Latin Name IUCN Status National Red List of 

Birds of Nepal 

Steppe eagle Aquila nipalensis EN VU 

Greater spotted eagle Clanga clanga VU VU 

Imperial eagle Aquilia heliaca VU VU 
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Common Name Latin Name IUCN Status National Red List of 

Birds of Nepal 

Cinerous vulture  Aegypius monachus NT EN 

Ibisbill Ibidorhyncha struthersii LC EN 

Red-headed Vulture Sarcogyps calvus CR EN 
Source: Inskipp et al. 2016 

CR = Critically Endangered; EN = Endangered; NT = Near Threatened; VU = Vulnerable 

Although the community forests affected by the Project do not provide habitat for any 

endangered species, a number of species with conservation significance were identified during 

the field surveys. Valuable local plant species include: the tree Sal (Bombax ceiba), which is 

protected by the Government of Nepal for its economic interest; Pinus roxburghii, which is 

classified as Least Concern (LC) by the IUCN and banned for exportation; and Dioscorea 

deltoidea, which is included in the Appendix II of CITES. These community forests also provide 

important ecosystem services for local communities. 

Local wildlife will be affected by the loss of terrestrial habitat and by the disturbance and 

displacement during the various construction activities. The area around Hakubeshi will be the 

most impacted since it is where the head works will be located and the influx of workers is likely 

to be more intense. During operations, the reduction of flow in the diversion reach can have 

negative impacts on riparian habitats, on which some bird species depend.  

Indirectly, the project could have impacts on the overall habitat availability and connectivity for 

terrestrial fauna in the area by fragmenting the river corridor and by hindering altitudinal 

migration due to the construction of the access road at mid-slope on the western slope.  

In order to manage potential impacts to biodiversity, NWEDC has prepared a BMP (see 

Appendix B.1, General Environmental and Social Management and Monitoring Plan). This plan 

outlines the mitigation and management measures NWEDC will implement to minimize Project 

impacts on biodiversity, including: 

Forest Lands  

 Rehabilitate/reforest temporarily disturbed areas, especially community forestland.  

 For the 27.2 ha of forest land permanently lost, the Project will comply with the Forest 

Guidelines from the Nepal Ministry of Forest and Soil Conservation (MOFSC) (May 17th, 

2017) to mitigate the loss of forest land and trees on a 2:1 basis. Any additional impacts to 

forest land beyond those already authorized will be at the new ratio of 25:1. 

 The new guidelines require the project proponent to provide an equivalent land as 

compensation if impacts of the project “permanently change the land-use of the forest land.” 

There will be a contract between the party and the Department of Forests. The land will be 

suitable for forest development work, adjoin the nearby national forest and, where possible, 

be of similar land-form and in the same geographical location. 

 For every tree felled, the proponents would be required to plant 25 seedlings in the land 

provided by them or in the forestland designed by the District Forest Office. They would be 

required to protect and manage the plantation sites for five years. At the end of five years, the 

trees will be handed over to the respective Forest Office.  
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However it was agreed with the MOFSC, that the UT-1 project would compensate trees on  a 

2:1 basis initially,  but the 1:25 ratio will apply for additional trees lost, if required, due to 

project design modifications or unanticipated requirements during construction.   

 The compensatory afforestation will focus on planting maximum number of protected 

species. 

Threatened (IUCN and Nepal Red-List) and Protected Species of Mammals    

Asiatic Black Bear (Ursus Tibetanus)  

- Awareness programmes to construction workers  for  protection of  black bears 

- Black bear give birth to cubs from May to June in caves and hollows. These months 

are to be avoided while clearing trees 

- Workers and staff found poaching black bear will be terminated and punished as per 

legal provisions of LNP.  

- Hoarding boards will be provided in the buffer zone of the LNP at the weir site, to 

indicate that hunting and trade of black bear is a punishable offence. The conservation 

significance of the species will also be displayed.  

Himalayan Goral (Namorhedus goral) 

- Awareness programmes to construction workers  for  protection of  goral  

- Workers and staff found poaching goral will be terminated and punished as per legal 

provisions of LNP.  

- Hoarding boards will be provided in the buffer zone of the LNP at the weir site, to 

indicate that hunting and trade of goral is a punishable offence. The conservation 

significance of the species will also be displayed.  

Langtang National Park 

 LNP will be supported in recruiting additional staff to increase monitoring and surveillance 

in the buffer zone at the weir site as well as the LNP area adjacent to the project construction 

site  

 Hoarding boards will be kept at the weir site that these acts are illegal.  

 Wildlife meat will be prohibited in the camp. 

 NWEDC has agreed to adopt a Worker Code of Conduct that prohibits illegal 

hunting/poaching and the collection or trade of natural or wildlife products.  

 The Biodiversity Management Plan (BMP) also identifies the following measures to 

minimise Project impact on LNP and Critical Habitat:  

o Construction workers, operations and maintenance (O&M) contractor staff, and site 

management staff will be informed that unauthorised entrance to the LNP or 

damaging natural forest areas is prohibited, and could result in the termination of their 

employment.  
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o Terms will be included in contracts with construction and O&M contractors 

indicating that entry into LNP and any exploitation of biodiversity resources will 

result in penal action. 

Community Forests 

 All Construction workers and staff will be prohibited from collecting firewood, timber and 

forest produce or illegally hunting and poaching from community forests in the Haku VDC 

and such acts will be termed illegal.  

 Any project personnel found involved in such offenses will be terminated 

 Hoarding boards will be placed in the Haku VDC mentioning the above acts are illegal.  

 Construction workers will be subjected to awareness programmes on the issues of 

deforestation and afforestation to let them know the consequences and benefits of 

environment degradation and conservation. 

 The construction workers will be provided with cooking fuels such as kerosene and LPG and 

firewood will be strictly prohibited in the construction camps for cooking and other purposes. 

 Local forest user groups will be supported in surveillance for the conservation of forests and 

wildlife  

 Wildlife meat will be prohibited in the camp. 

Collision Risks to Threatened Birds 

 Raise the transmission poles with suspended insulators in order to reduce the electrocution of 

bird species or fixing insulated caps made of plastic;  

 Require bird-safe strain poles with insulating chains of at least 60-centimetre length;  

 Check for vacuums or holes in the towers to avoid nesting by any of the birds; and 

 Monitor bird carcasses electrocuted on a monthly basis and record any threatened or 

migratory species observed as part of the overall Biodiversity Evaluation and Monitoring 

Program (BEMP). Any spurt in mortality will need consideration of design modifications to 

reduce mortality  

Biodiversity Offsets  

In addition to the afforestation of degraded land as per the Forest Guidelines (2017), as 2.61 ha 

of Natural Habitat within LNP has been lost, a biodiversity offset is required as per IFC PS6 and 

the ADB SPS. The offset will comprise land adjacent to the Langtang National Park be annexed 

into the park. This complies with the Forest Guidelines (2017) where land should be suitable for 

forest development work and should adjoin the nearby national forest and, where possible, be of 

similar land-form and in the same geographical location. NWEDC will enter a contract with the 

Lantang National Park management to implement this offset by providing financial and technical 

resources.  
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The offset site will further be assessed to comply with the offset principles provided in BBOP 

(2012)1 primarily to ensure equivalence of biodiversity values lost in the 2.61 ha, demonstrate 

additionality and avoid leakage of threats to biodiversity, ensure long term outcomes and be 

selected through stakeholder participation.  

The timing of offset implementation will be based on the offset period required to demonstrate 

net loss. Project impacts cause immediate and certain losses, but conservation gains of an offset 

are often uncertain and may require many years to achieve. In this case it needs to be assessed 

the time needed for achieving net loss of habitats lost in the 2.61 ha.  

The offset will also include a rigorous monitoring and evaluation plan where indicators for 

monitoring against achieving net loss are clearly defined and a monitoring plan is developed 

which specifies technical partners involved in the monitoring, monitoring procedures and 

schedules for monitoring.  Considering the relatively minor impacts on terrestrial biodiversity, 

the proposed mitigation to achieve No Net Loss in Natural Habitat, and the proposed measures 

included in the BMP, the Project is not expected to have any significant residual impacts on 

terrestrial biodiversity. 

                                                           

1 Business and Biodiversity Offsets Programme (BBOP). 2012. Standard on Biodiversity Offsets. BBOP, Washington, D.C. 
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7.4. COMMUNITY HEALTH AND SAFETY 

This section describes the Project’s induced impact on community health and safety including 

dam safety, muck and spoil management, access road stability, and natural hazards. 

7.4.1. Dam Safety 

Appropriate dam safety measures are essential to ensure the long-term operation and 

maintenance of the Project. The safety of the dam and appurtenant structures initially relies on a 

well-designed structure that meets international standards for dams of this size and type. Future 

safety relies on monitoring, inspection, reviews, training, and a dam operator who understands 

the workings of the Project such that potential deficiencies and defects can be recognised and 

repaired in a timely manner. 

The Project has significant implications for safety during both construction and operation phases, 

especially considering the recent 2015 earthquake. The UT-1 Project is classified as a large dam 

(> 15 metres) under International Commission on Large Dams criteria. No inundation mapping is 

available to assess the direct impact that would be caused by a dam failure. There are not, 

however, many dwellings or structures downstream of the dam; the area is mostly composed of 

agricultural lands or community managed forests located along its river between the dam and the 

tailrace. Therefore, the damage in case of dam failure would probably be limited. Nevertheless, 

given the importance of this dam, its location in an earthquake-prone area, and the downstream 

agriculture and community forestland, the dam would be classified as a high consequence dam 

with commensurate values for inflow design flood and earthquake loadings. 

The Project has performed a standard dam break study and has committed to constructing the 

dam in accordance to best industry practices. In light of the 2015 earthquake, Nepal Water and 

Energy Development Company Limited (NWEDC) and its engineers modified the Project design 

to take into account the better defined seismic hazards (e.g. the Lender’s Engineer specified a 

Maximum Credible Earthquake of 0.83 g [acceleration of gravity] for a 3,000 year recurrence 

period based on a Deterministic Seismic Hazard Analysis), changes in landscape conditions 

(e.g. landslides), and upgraded the dam design to withstand a 10,000-year probable maximum 

flood event with a combination of spillway gates and an emergency spillway overflow (see 

Section 2.1.4). The revised dam design will be reviewed by both the Lender’s Independent 

Engineer as well as the Project’s Panel of Experts. NWEDC will also be required to prepare and 

implement detailed Emergency Preparedness and Response Plan, in consultation with potentially 

affected communities downstream.   

During Project operations, NWEDC will be required to have the structural integrity of the dam 

regularly inspected by qualified experts. The common public safety risk associated with the 

sudden release of water from a hydropower dam is less in this case as the Project will be 

operated in a true run-of-river, rather than peaking, mode of operation. The overall 

Environmental and Social Management and Monitoring Plan (Appendix B.1, General 

Environmental and Social Management and Monitoring Plan) identifies measures for operational 
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staff to prepare for and respond to an emergency that will be included in this Management Plan. 

These measures include: 

 An Operations and Maintenance (O&M) Manual shall be developed by the designer for the 

dam and powerhouse. The O&M Manual shall encompass all aspects of long-term operation 

and management of the dam and appurtenant structures.  

 The O&M Manual shall detail the requirements for ongoing operation of the facilities 

including gates, low-level outlet, powerhouse, and all mechanical/electrical components. 

Maintenance requirements shall be established for all items requiring long-term maintenance 

to function correctly. Surveillance requirements, including reading of instrumentation, 

reporting of results and a schedule of visual site inspections, and independent dam safety 

reviews shall be established. 

 Alarm, or normal range, levels shall be established for each instrument and variations outside 

the normal range shall be reported immediately. Instrumentation reports shall be prepared. 

 An inspection schedule shall be established so that a field inspection is conducted on a 

regular basis by the site operator to ensure all Project facilities are in good working 

condition. 

 Annual inspection shall be carried out by the dam operator and engineering staff from the 

Nepal Water and Energy Development Company/Operations and Maintenance Contractor. 

The results of each inspection shall be compiled into a report and recommended corrective 

actions shall be implemented. 

 An initial dam safety review shall be carried out 2 years after construction is substantially 

complete and then every 5 years afterwards. Dam safety reviews shall be carried out by an 

internationally recognised, independent dam safety engineer who was not involved in the 

design of the Project. Normally, this review would look at previous inspections, 

instrumentation reports, and annual inspection reports, along with a comprehensive site 

inspection. 

 Rates for permitted reservoir draw-down, downstream compensation flow requirements, 

reservoir operating rule curves, and flood operations will need to be developed during the 

final design phase and included in the O&M Manual. 

 Appropriate staff training requirements shall be developed and implemented. 

 Seminars on safety issues for local inhabitants shall be organised, to include emergency dam 

break and release procedures, risks from natural floods, and prevention of road accidents, 

drowning, and electric shock. 

 Detailed emergency plan including anticipated emergencies (such as dam break and natural 

flooding) shall be developed and periodic mock drills to be conducted.  

 Develop a detailed communications plan as part of the emergency plan to ensure downstream 

public safety during construction and operation.  Communications shall include the use of 

signage, sound alerts, or other options. 
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The design changes and application of these measures shall ensure that dam safety is properly 

managed. In addition, the World Bank is working with the Government of Nepal to strengthen 

dam safety in Nepal, which includes recommendations regarding dam safety requirements, 

maintaining a dam registry, procedures for the review and approval of major repairs to existing 

dams, and periodic dam safety inspections (Hatch 2017). 

7.4.2. Spoils and Mucks Management 

The Project will require the excavation of approximately 2.7 million cubic metres of material, the 

reuse and/or replacement of approximately 0.3 million cubic metres, and ultimately the disposal 

of approximately 2.4 million cubic metres at selected spoil disposal sites (see Section 2.2.6). 

Improper collection, transport, and disposal of muck and spoil from Project activity will have the 

potential for various impacts to the environment, including potential impacts to water quality, 

contamination of land, and damage to roads, springs supplying water to villages, public and 

private properties, and agriculture land. In addition, if not properly designed and stabilized, the 

spoils could erode into the Trishuli River, thereby increasing the river’s sediment load and 

turbidity levels, and degrading aquatic habitat. 

The Engineering, Procurement, and Construction (EPC) Contractor will be responsible for 

proper collection, transport, disposal, and management of muck and spoil generated from the site 

through a variety of safeguard measures as required in the Construction Environmental and 

Social Management and Monitoring Plan (CESMMP). The Spoil Management and Disposal Plan 

(see Appendix B.2, Construction Environmental and Social Management and Monitoring Plan) 

includes the following requirements for spoil disposal sites: 

 Use excavated material for road construction, aggregate, and backfilling of quarries and 

borrow pits to the extent possible and suitable. 

 Locate spoil disposal sites above the flood line of the Trishuli River and avoid disturbance of 

agricultural land and forestland to the extent possible. 

 Remove and retain any topsoil for use in rehabilitation at closure. 

 Provide retaining walls/ wire-crates at each disposal site. 

 Provide appropriate erosion and sediment control, including routing drainage through 

sediment traps prior to release. 

 Prohibit the disposal of spoils and mucks at unauthorised locations. 

 Conduct regular training and awareness programmes for drivers transporting muck and spoil 

to designated site. 

 Stabilize, revegetate, and rehabilitate the spoil disposal sites once it reaches capacity using 

stockpiled topsoil to the extent possible (also see Appendix B.2, Construction Environmental 

and Social Management and Monitoring Plan). 

With the implementation of these measures, the risks associated with spoil and muck disposal 

shall be adequately managed. 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project  Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.4-4 

7.4.3. Access Roads Stability and Traffic Safety 

The Project is accessed by the existing Betrawati to Mailung River Road. This road, however, 

was severely damaged by landslides triggered by the earthquake. The Government of Nepal is 

currently rehabilitating this road by removing landslide materials and constructing gabion and 

masonry walls to stabilize the hillsides. The proposed UT-1 Project involves construction of 

11.84 kilometres of new access roads from Mailung Khola up to the Project dam. This road will 

be located in very steep slope valley areas susceptible to landslides (see Section 6.1.2). 

Construction of a highly stable access road is therefore an important aspect of Project. The EPC 

Contractor will be responsible for preparing a Landslide Stabilization Plan that assesses the 

geological hazards of constructing this road and includes measures for controlled blasting, 

temporary and permanent slope stabilization, and other appropriate measures to ensure the health 

and safety of construction workers and nearby communities.  

Project-related construction and operation traffic can pose a safety risk to nearby communities. 

The EPC Contractor will prepare and implement a Transportation Management Plan that 

includes the following measures: 

 Procedures to notify nearby communities of proposed traffic volumes and patterns. 

 Provide educational materials to nearby residents and schools to inform children about traffic 

safety. 

 Establish speed limits for all traffic, especially in proximity to villages; 

 Provide training to all staff with driving responsibilities to sensitize them to potential safety 

risks such as children playing, livestock, and driver fatigue. 

 Provide as needed warning sign and speed bumps to alert drivers that they are approaching 

sensitive receptors. 

Dust from unpaved roads can also be a nuisance to local residents and degrade air quality. The 

contractor will spray unpaved roads as needed to minimize the production of dust, especially 

during the dry season. 

With the implementation of these measures, risks associated with access road stability and traffic 

safety shall be adequately managed. 

7.4.4. Community Safety 

Hydroelectric Projects inherently pose some risks to the public near certain Project facilities and 

as a result of some Project operations (e.g., rapid changes in flow levels).  NWEDC will 

implement the following measures to help protect the public from these risks: 

 Prevent unauthorized access to high risk areas (e.g., several hundred metres upstream and 

downstream of the dam, intake structures, desander discharge, powerhouse, tailrace, and 

areas near the powerhouse, take off yard, and transmission towers, through the use of fences, 

walls, and signage; 
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 Establish and inform local communities of emergency notification procedures (e.g., use of 

sirens) when there will be sudden changes in water levels or other safety risks. 

7.4.5. Natural Disasters 

The Project is located in a geographic region prone to natural disasters because of active tectonic 

and geomorphic processes, young and fragile geology, and variable climatic conditions. Nepal is 

therefore geologically found to be vulnerable to various types of natural disasters such as floods, 

landslides, forest fires, earthquakes, avalanches, and glacial lake outburst flood (GLOF). 

The baseline study conducted indicated that the Project site and surrounding area are seismically 

active with intense micro-seismicity activities. In addition, as per the latest seismic study 

conducted, the Project site and surrounding area are located in a high ground motion area with a 

high probability of earthquake occurrence. The area was also severely damaged by the latest 

earthquake in 2015 with a number of aftershocks. Considering the above, various Project 

structures including dam, tunnel, powerhouse, etc., were designed to withstand maximum 

credible earthquake.  

The Project footprint and surrounding area are also located in a high landslide prone area and the 

occurrences of landslides were further accelerated by the 2015 earthquake. In addition, the loose 

exposed rocks due to landslides cause further risk, especially during monsoons. Considering this, 

the Project components have been modified relocating many underground.  

The Project’s Climate Change Risk Assessment (Cloudwater 2016) identified the potential for 

climate change to cause extreme flows, but NWEDC has revised its Project design to withstand a 

10,000-year flood event. GLOF are rare with low potential within the Trishuli Watershed, but 

that could change with increases in temperature as a result of climate change.  According to the 

climate risk assessment, the existing Project dam design are considered conservative enough to 

withstand any larger floods potentially caused by a GLOF.  

The EPC Contractor will be responsible for preparing an Emergency Preparedness and Response 

Plan as part of the overall CESMMP (see Appendix B.2, Construction Environmental and Social 

Management and Monitoring Plans). This Management Plan shall address all reasonably 

foreseeable emergencies that may occur at the Project, including dam break, Glacial Lake 

Outburst Flood, natural flood, sudden unexpected release of water from the dam or powerhouse, 

earthquake, fire, landslides, tunnel collapse, hazardous material spills, hazardous gas 

concentrations in the tunnels, drowning, traffic accidents, and similar events. This Plan will also 

include an emergency communication and notification system to alert downstream communities 

of flooding and other natural disasters and coordination with upstream and downstream 

hydropower projects for monitoring and coordinated response to natural disasters. The Project 

Operator shall prepare a similar operations phase emergency response plan. 

With the implementation of these measures, the risks associated with natural disasters shall be 

adequately managed. 
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7.4.6. Occupational Health and Safety 

The Project is expected to employ approximately 1,090 skilled, semi-skilled, and unskilled 

workers over a 60-month construction period.  Due to the nature of the Project as well as its 

location, safety risks to employees include traffic accidents, drowning, working at heights, works 

in excavation and confined spaces (e.g. tunnelling), and electric shock, among others.   

The EPC Contractor shall prepare and implement an Occupational Health and Safety (OHS) 

Management Plan as part of the overall CESMMP (see Appendix B.2, Construction 

Environmental and Social Management and Monitoring Plans) to address matters regarding the 

health and wellbeing of construction workers, Project staff, and nearby communities during the 

construction phase. Key mitigation measures include providing health and safety training to all 

personnel, as well providing workers with appropriate personal protective equipment and 

clothing, such as goggles, gloves, respirators, dust masks, hard hats, earmuffs, steel-toed boots, 

and enforce their use.  

7.4.7. Explosives Safety  

The baseline assessment indicates that the steep mountainous terrain where the Project is located, 

combined with heavy monsoon rainfalls result in a high risk of landslides each year. As 

previously discussed above, these landslides risks have been further exacerbated by the 2015 

earthquake and subsequent aftershocks, which have destabilized slopes, making the areas 

affected more susceptible to landslides during the monsoon than usual. 

Excavation of material from the quarries, as well as excavation of the underground Project 

facilities (e.g. powerhouse, tunnels, transformer cavern) will require blasting. The estimated 

amount of explosives to be used is 7,800 tons. Blasting activities can pose a risk to areas that are 

already prone to landslides, thus increasing the risk to the communities around the Project as 

well as the Project personnel.   

The EPC Contractor will be responsible for preparing a Blasting and Explosives Management 

Plan, as well as a Landslide and Slope Stabilization Management Plan, as part of the overall 

CESMMP (see Appendix B.2, Construction Environmental and Social Management and 

Monitoring Plans). These Management Plans will include requirements for assessing, identifying 

and flagging landslide area boundaries as well as continuous monitoring during blasting 

activities. In addition, Emergency procedures for landslide emergencies shall be included in the 

EPC’s Emergency Preparedness and Response Plan (see Appendix B.2, Construction 

Environmental and Social Management and Monitoring Plans).  

With the implementation of these measures, the landslide risks associated with the uses of 

explosives shall be adequately managed. 
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7.5. LAND ACQUISITION/LOSS OF STRUCTURE/ECONOMIC DISPLACEMENT 

This section describes the impacts on the local community due to land acquisition for the Project. 

This section will provide a brief summary of the land requirement for the Project, the land-take 

process; the key impacts; and the number of landowners and Project Affected Families (PAFs) 

impacted.  

7.5.1. Land Requirements for the Project 

A total of approximately 107.79 hectares (ha) of land has been acquired for the Project. 

Table 7.5-1 provides a summary of the land requirement in keeping with the key Project 

components. 

Most of this land (about 78 percent) was government-owned, including a small portion of 

Langtang National Park buffer land, with much of the remaining government land used as 

community forest by five Community Forest User Groups (CFUGs) representing 422 members 

(families). About 19 percent of the land was privately owned by 20 private land owners (5.05 ha) 

or was Guthi/Trust land (15.53 ha) owned by the Monastery at Swayambhu in Kathmandu, 

which was held by 18 tenants. These tenants were treated the same as landowners in the land 

acquisition process. The remaining 3.15 ha of land was recently acquired (February 2018) from 

the Mailung Hydroelectric Project (HEP) in order to relocate the powerhouse worker camp to a 

safer location, from a seismic and landslide perspective. Although owned by the Mailung HEP, 

this property still retained seven, partially damaged, leased residential structures.  

NWEDC will only temporarily lease approximately 70 percent of the total land requirements, 

most of which is government and Mailung HEP owned land. All of the Guthi and most of the 

private land, however, is needed for Project facilities and would be permanently acquired. As a 

result of common ownership of several parcels, the 18 tenants of the Guthi land, and the Mailung 

HEP leases, land acquisition directly affected 154 families, referred to herein as Project Affected 

Families (PAF). 

This land-take process has also resulted in the take of 36 structures, including 27 residential 

structures, eight sheds, and one water mill. The residential structures included 14 primary 

residences, five secondary residences (only used seasonally), and eight partially constructed 

houses (where the owners initiated construction to take advantage of compensation being offered 

by NWEDC). Although 14 primary residences were acquired (seven prior to the earthquake, and 

seven at the Mailung HEP site after the earthquake), only 12 PAFs were affected, as two families 

had their primary residence taken, but relocated to the Mailung HEP land, where their primary 

residence was subsequently taken a second time. It shall be noted that, although NWEDC did 

recently acquire the seven primary residences on the Mailung HEP site, the earthquake had 

damaged all of these structures and all of the families had already been displaced at the time of 

acquisition and were living in Internally Displaced Person camps.  
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Table 7.5-1: Land Requirements across Various Project Utilities 

Project Component 

Government Land 

(Community Forest Land) 

Langtang National Park 

Land  
Private Land  

Swayambhu  

Guthi 
Mailung HEP 

Government Land (River 

and Floodplain)  
Total 

Temp Perm Total  Temp Perm Total  Temp Perm Total  Temp Perm Total  Temp Perm Total  Temp Perm Total  Temp Perm Grand total  

Access Road 33.05 0 33.05 0 0 0 0 0 0 0 8.55 8.55 0 0 0 0 0 0 33.05 8.55 41.6 

Batching Plant 0 0 0 0 0 0 0 2.34 2.34 0 0 0 0.98 0 0.98 0 0 0 0.98 2.34 3.32 

Construction Camp 
(including base camp and 3 
labour camps)  

0 0 0 2.8 0 2.8 1.36 0 1.36 0 5.54 5.54 1.968 0 1.968 0 0 0 6.128 5.54 11.668 

Intake 0 3.91 3.91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.91 3.91 

Switchyard and Powerhouse 
Camp  

0 5.53 5.53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.53 5.53 

Spoil Area 14.82 0 14.82 0 0 0 0 1.34 1.34 0 1.44 1.44   0   0 0 0 14.82 2.78 17.6 

Construction Road 10.3 0 10.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.3 0 10.3 

Headwork (LNPa) 0 0 0 0 2.61 2.61 0 0 0 0 0 0 0 0 0 0 0 0 0 2.61 2.61 

Transmission line  1.932 0.02 1.952 0 0 0 0 0 0 0 0 0 0.096 0.01 0.106 0.036 0 0.036 2.064 0.03 2.094 

Baily Bridge Abutment 0 0 0 0 0 0 0.0112 0 0.0112 0 0 0 0.1 0 0.1 0 0 0 0.1112 0 0.1112 

Access Road for Surge Shaft 9.05 0 9.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.05 0 9.05 

Quarry Area 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Submergence Area 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Grand Total 69.152 9.46 78.612 2.8 2.61 5.41 1.3712 3.68 5.0512 0 15.53 15.53 3.144 0.01 3.154 0.036 0 0.036 76.5032 31.29 107.7932 
Source: NWEDC 2014 

LNP = Langtang National Park; Perm = permanent; Temp = temporary 
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7.5.2. Land Procurement Process 

Nepal Water and Energy Development Company Limited (NWEDC) initiated the land 

acquisition process in 2010 before the involvement of international lenders and the process did 

not initially meet international standards. All land acquisition was based on negotiated 

settlements and cash payments. NWEDC did not consider land for land compensation a viable 

option because of the lack of suitable available land in the Project area. More importantly, the 

community preferred receiving cash compensation as it provided diversified options to the 

families for income generation and improvement in standards of living, which is evident from 

the choices already made by the PAFs for use of the compensation money.  

Although NWEDC indicates that it has been able to acquire all land to date through negotiated 

settlements between the company and the land owners/tenants, NWEDC had the option to fall 

back on the Government to use the legal land acquisition process in case there was unwillingness 

to sell the land. Therefore, ERM considers the involuntary resettlement provisions of PS 5 to be 

triggered. ERM conducted a gap analysis of the process relative to PS 5 (Land Acquisition and 

Involuntary Resettlement) in 2015, and NWEDC has been working to fill the identified gaps.  

At this time, NWEDC has completed the land take process for approximately 93 percent of the 

land required for the Project. Negotiations for about 4.85 ha of government-owned land and an 

additional 3.15 ha Mailung HEP-owned land are still ongoing. Similarly, NWEDC has 

completed the land take process for 81 percent of the structures required for the Project. 

Negotiations for the seven structures required for the new powerhouse worker camp near 

Mailung are still ongoing. The following subsections provide a summary of the land procurement 

process followed. 

7.5.2.1. Private Land 

NWEDC has completed the land-take process for over 100 ha of Project lands described above. 

Table 7.5-2 provides an understanding of the key timelines for the land-take process. 

Table 7.5-2: Timeline of Private Land Take 

Year Process  

2007 Land Identification for Powerhouse 

2009 Land Survey for Powerhouse  

2010 Land Finalization for Powerhouse and Initiation of land procurement Process 

September –October 
2012 

Public Meetings at Mailung, Haku Besi, and Gogone  

December 2012 Measurement of private land 

January 2013 More meetings in the community 

February 2013  Land price negotiations with landowners 

March 2013 Community meeting and finalization of compensation amount  

May 2013 Payment of compensation to remaining landowners  

June 2013 Asset Evaluation  

August 2013 Request to facilitate the land-take process for the families having internal problems with 
payment sharing 

2014 Initiation of road construction activities and completion of complimentary ESIA  
Source: Consultations undertaken during site visit 2015 
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The process for the private land take by NWEDC involved the following key steps:  

 Surveys for land identification; 

 Assessment of existing land value of the plots of land identified;  

 Negotiations with the landowners for the rate of the land parcels;  

 Payment of compensation amount; and 

 Transfer of ownership and tenancy rights to NWEDC.  

NWEDC compensated land owners for the acquired land at negotiated rates, which were higher 

than the market rate in the area. The compensation rates were generally consistent across the 

properties, although higher rates were paid, for the land located close to the main Betrawoti-

Mailung-Syabrubesi Road 

7.5.2.2. Guthi Land 

The land-take process for the Guthi land included the transfer of tenancy rights based on 

negotiated settlements with the tenancy right holders (locally known as those with Mohiyani 

Hak). This process was undertaken on the principle that the Guthi land will be treated as 

equivalent to private land for the Project. This was based on the understanding that due to the 

long-standing dependence of the tenants on the land, the potential Project impacts were 

comparable to those on private landowners. Figure 7.5-1 provides an understanding of the land-

take process followed in regards to the Guthi land. 

NWEDC took certain steps to facilitate the land transaction: 

 Paid the Guthi tenants 10 percent of the total compensation amount in advance to help 

resolve any tax and tenancy rights related issues associated with the land; and 

 Paid compensation prior to taking possession of the land to facilitate purchase of alternative 

land and construction of houses by the tenants. 

The access road construction, which is the activity requiring the acquisition of the Guthi land, 

had not reached the Guthi land at the time of the 2015 earthquake. The 18 Guthi tenants 

(representing 60 PAF) were all displaced by the earthquake. NWEDC has paid compensation to 

the owners of seven structures (4 primary residences and 3 cowsheds) and 17 of the tenants for 

their land. One Guthi tenant, however, has not been able to provide tenancy documents and has 

not yet received compensation.  
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Figure 7.5-1: Process Followed for Transfer of Tenancy Rights in Case of Guthi Land 
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7.5.2.3. Government Land 

The process of land take for government land is shown in Figure 7.5-2. As can be seen from this 

figure, the application for the land lease was filed with the Department of Electricity 

Development within the Ministry of Energy of the Government of Nepal. The application was 

then forwarded to the Land Reform Ministry for the assessment of the land and for its 

recommendations. Upon completion of the assessment and receipt of recommendations from the 

Forest Department, Guthi, VDC, and District Development Committee, direct negotiations were 

undertaken with the Department of Electricity Development for the finalization of the lease 

agreement. 

Figure 7.5-2: Process for Government Land Procurement (through Lease) 

7.5.2.4. Community Forest 

The process of leasing of Government-owned Community Forest was a government-led process, 

which was headed by the District Forest Office (DFO). Upon receiving the application for the 

forestland, the DFO called for a general assembly of each individual community forest group 

whose forest area was to be impacted. As part of these meetings, an understanding of Project 

land requirements and potential impacts was provided to the committee members and 

recommendations were sought from the members in regards to the process of land take. Based on 
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the feedback from these meetings, the DFO presented a report to the Ministry of Forest, which 

was then forwarded to the Council of Ministers for the review and approval of the lease 

agreement, which included payment for the loss of trees. The lease agreement for the community 

forests was signed at the district level, after the payment of the lease fee to the DFO.  

7.5.2.5. Structure Valuation 

NWEDC reached negotiated settlements with 20 of the 29 owners of Project-affected structures, 

relying on structure valuations conducted by the Nuwakot Division office of the Nepal 

Department of Urban Development & Building Construction (DUDBC). The structure valuation 

was based on unit rate (per square foot/cubic metre) from the District Rate Schedule for various 

aspects of the construction mentioned above. The District Rate Schedule is published annually, 

and captures the unit rate for raw materials included in the construction. This includes the 

transportation cost and labour types (e.g. skilled, semi-skilled, and skilled workers). 

The seven PAFs that lost their primary residence have already constructed replacement houses in 

their villages or on alternative land in Thade and Dhunche with the compensation money. 

Unfortunately, the 2015 earthquake damaged or destroyed most of these replacement houses and 

most of these families are currently living in IDP camps. 

There were some discrepancies in the structure acquisition process, including.  

 NWEDC has not yet compensated nine structure owners, including owners of two cowsheds 

and seven families who initiated new house construction to take advantage of compensation 

being offered by NWEDC.  

 NWEDC was inconsistent in compensating structure owners relative to the inclusion of scrap 

value and Value Added Tax. 

NWEDC’s recent acquisition of the Mailung HEP land, including seven primary residences, is 

complicated in terms of evaluating conformance with the requirements of PS 5. Mailung HEP 

acquired the land in question nearly 15 years ago, but allowed the families to remain on the land, 

essentially as tenants. During the 2015 earthquake, all seven houses on the property were 

damaged and the families left the area for safe accommodations (e.g., IDP camps). NWEDC 

entered into a long term lease agreement with Mailung HEP for this land in February 2018. At 

the time of the agreement, only a couple of families were sporadically using the Mailung HEP 

site, mostly to care for remaining livestock. Although Mailung HEP is the legal owner of the 

land and these structures have been damaged by the earthquake and are currently not occupied, 

these seven houses are understood to be the primary residence for seven PAFs. NWEDC has had 

DUDBC assess these structures, which will be used as the basis for providing compensation. 

NWEDC also intends to provide transition payments to the seven families to help them find 

secure safe housing.  
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7.5.3. Key Impacts and Mitigation Measures 

7.5.3.1. Private and Guthi Land Loss/Economic Displacement 

The land take of private and Guthi land parcels has resulted in a reduction of the total land 

holdings and agricultural land available for the PAFs. The parcels of private and Guthi land 

already acquired for the Project are characterised as either irrigated (khet) or rain-fed (bari) land. 

According to the information made available by the district land and agriculture departments, 

most of this land does not have high agricultural value. In most of the instances, the land was 

used as agricultural land; however, 4 to 5 households mentioned that they were not cultivating 

the land recently for various reasons including less productivity or general lack of access to 

resources (including manpower and financial resources). The land lost was compensated through 

payment of the negotiated monetised value of land at rates that were reflective of rates much 

above the market value in the area.  

Several issues have emerged after the land-take process and post-earthquake, which are 

summarised below: 

 One of the concerns of the landowners and Guthi land tenants was that the land lost to the 

Project was near to the river and was more fertile than any replacement parcels of land 

available for purchase by the landowner. This is so because the available replacement parcels 

were located uphill closer to the settlements, and the land parcels located in the valley were 

mostly unavailable for purchase. Thus, to obtain the same crop yield from these less fertile 

parcels of land, the landowners will be required to undertake cultivation across larger parcels 

of land or diversify their livelihood for replacing the lost agricultural production. This issue 

was further accentuated post-earthquake, where most of the land in the Project area has been 

damaged due to landslides and fissures. This has resulted in the reduction of land available 

for purchase. In terms of the land already owned by the PAFs, while most can be repaired for 

use, the PAFs are reportedly unable to afford the cost of the same. 

 The other issue is to do with the reduction of the benefits through the division of land 

payment among the families. In cases, where the compensation amount has not seen much 

division, the conditions of the families have improved in terms of allowing the families to 

construct/purchase new houses or land in Kathmandu/Dhunche/Ramche and meet certain key 

expenses such as medical expenses, payment of debts and socio-cultural expenses such as 

marriages as well as allowing for a certain portion of the money to be saved for lean periods.  

 Also in case of Haku Besi and Phoolbari people, despite presently cultivating the Guthi land, 

mention lack of access to ownership of such land, as they do not have the tenancy rights as 

per the records of the government.  

 The land procurement was completed and people with access to ownership rights and 
supporting documents were paid as per the rates agreed for the project during community 
consultations and later validated by the compensation fixation committee at the district level. 
The remaining land was either forest land (including community forest land) or Guthi land 
(Guthi corporation lands reportedly have 51 percent Government ownership) without any 
leaseholders. In one or two instances, the cultivation was being undertaken without access to 
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leaseholder rights. NWEDC has already paid for the leaseholding rights being transferred in 
its name. Following the earthquake of 2015, the government has provided extra support to 
the people residing on the Guthi land to get leaseholder rights, which may have potentially 
included some people who never claimed such rights before. Presently, there are some other 
four to five claims surrounding land parcels for which NWEDC has already paid the lease 
amount to either the Forest department or Guthi corporation. NWEDC understands that these 
issues will need validation by the Government to ascertain the real situation in terms of 
ownership or lease rights. NWEDC will consider these as grievances and as part of GRM, 
NWEDC will facilitate the intervention of the administration and the forest department. 
Based on the government decision on these claims, NWEDC will address these grievances 
based on the entitlement framework provided in the LRP. 

However, from the consultations undertaken with the landowners it is evident that while the 

landowners and tenants were aware that there will be limited or no replacement land available 

for cultivation, they still were not averse to the idea of selling the land to the Project. The District 

rates were quite low at that time in comparison to what the Project offered, which substantially 

increased the income of the families. Community consultations suggested that people wanted the 

land to be taken on lease to ensure continued source of income, however this option was not 

provided to them.  

The understanding of the way compensation amount has been put to use by the families and the 

reasons guiding such usage provides following understanding: 

 Sale of land to the company opened up considerable opportunity, especially for some of the 

families that never had access to such disposable income. In cases where the compensation 

amount was high even after division in the family, lands were purchased in Kathmandu or 

Dhunche and in most of the cases put on rent partially or fully, further supporting the income 

of the family. 

 In some cases, where the amount of land lost was small and a smaller disposable amount was 

received, the amount was further divided, leaving very little for the actual family engaged in 

cultivation on the land. These households have reportedly struggled to put the money to any 

effective use, and have instead used the compensation amount to meet the daily household 

needs and to educate their children.  

 Pre-earthquake, most PAFs reported to have saved at least a portion of the compensation 

amount received. However, post-earthquake, some of the PAFs used the compensation 

amount for earthquake relief; 

 About 40 percent of PAFs reported to have bought/constructed a new house in the original 

village with the compensation amount. However, most of these houses were severely 

damaged post-earthquake 

Figure 7.5-3 provides an understanding of the utilization of the compensation received by the 

PAFs surveyed as part of the Land Acquisition and Livelihood Restoration Plan update. 
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Source: R&R Plan Household Survey, 2017, based on responses given 

Figure 7.5-3: Utilisation of Compensation by PAFs 

In addition, community consultations suggested that there was a common understanding in the 

community about potential development in the area with the construction of the access road and 

also employment opportunities with the hydropower development. It is understood that it was the 

expectation of these developments along with the compensation rates offered that resulted in the 

landowners and Guthi land tenants to agree to give their land to the Project. Therefore, despite 

the risk of losing fertile land, the landowners saw the possibility of alternative livelihoods to 

compensate that loss. 

Nevertheless, NWEDC shall take the following additional mitigation measures to reduce the 

impacts:  

 Address the additional claims on Guthi land through the project’s grievance redressal 

process. NWEDC will consider these as grievances and as part of GRM, NWEDC will 

facilitate the intervention of the administration and the forest department. Based on the 

government decision on these claims, NWEDC will address these grievances based on the 

entitlement framework provided in the LRP; 

 Grant preference to the PAFs for direct/indirect Project employment opportunities and 

livelihood restoration options; and

 Where the family is categorized as vulnerable, provide additional social and livelihood 

support.

In terms of structures, NWEDC will ensure conformance with the requirements of PS 5 by: 

 Compensate the nine remaining uncompensated structures at replacement value, without 

deduction of depreciation cost and scrap value and inclusive of VAT; and 

 Compensate the Mailung HEP structure owners at replacement value, without deduction of 

depreciation cost and scrap value and inclusive of VAT, in consultation with the DAO office 

and Jan Sarokar Samiti.  
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NWEDC has committed to completing the compensation process by June 2018.  

7.5.3.2. Impacts on Use of Community Forests  

The Project will impact 78.6 ha of government-owned land from five community forest user 

groups (CFUGs) from Dhunche and Haku VDCs, of which about 25.13 ha will only be 

temporarily taken. This land take will result in the cutting of 1617 trees and 2239 seedlings. 

These five community forests, which total approximately 707.14 ha, were used by approximately 

422 households for timber, firewood (household consumption and sale), foraging by livestock, 

collecting medicinal plants and other Non-Timber Forest Products. 

Consultation with the ilaka (sub-district) Forest official during LRP preparation suggested that 

the quality of forest in the project area was quite low. It was also mentioned grazing land was not 

adequate in the forest. In addition to this, the following reasons were identified by the CFUG 

members for why the impact of loss of community forest was restricted in nature:  

 Non-Timber Forest Products species with high market potential were limited in the impacted 

area; 

 The species in the community forest, varied according to the altitude. Most of the high value 

species were prevalent in the upper regions of the community forest, which were not 

impacted by the project land take; 

 The individual dependence on the community forest was limited in nature;  

 The land take for the project has resulted in an impact on only 11 percent (approximately) of 

the total community forest area for these CFUGs 

Further, a significant portion of the community forest area was reported to be damaged due to the 

earthquake in April 2015. Consultations with the affected population in April 2017 also suggest 

that since the earthquake, the dependence on natural resources has reduced. This is primarily 

because many residents are in the Internally Displaced Persons camps or have relocated to other 

areas and no longer have access to the forests. The only current use of the community forests is 

by the limited number of residents who have returned to their original settlements either 

temporarily or permanently. 

Nevertheless, the following mitigation measures were put in place to minimize and mitigate the 

impact on community forests:  

 The exact number of trees and seedlings to be cut was identified for removal by the DFO 

Rasuwa. 

 These trees and seedlings were removed only by the consent and order of the DFO. Such 

trees were fallen and stalked in the area as specified by the DFO at the cost of the Project and 

handed over to the concerned CFUG through the DFO. The earnings from the sale of timber 

of these trees were a direct earning of the CFUG members. 

 In addition to handing over the fell trees/seedlings to the CFUGs, NWEDC has also provided 

monetary compensation for the trees/seedlings lost. This additional compensation has been 
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paid to the CFUGs to support the community forests. Table 7.5-3 provides an understanding 

of the compensation amount paid to the CFUGs. 

 In keeping with the Ministry of Forest guidelines, the Project will also undertake 

compensatory afforestation of the felled trees, at a ratio of 25 seedlings for each lost tree. The 

area for compensatory afforestation will be in an area identified by the DFO.  

 The other trees and plants in the community forest area are the property of the Government 

of Nepal and were identified for protection. 

Table 7.5-3: Extra/ Additional amount paid to CFUG 

Description Quantity Amount Remarks 

Dakshin Kali Community Forest Group / 1st Group 

Sal Tree 638 cubic feet 1,91,400   

Pine Tree 889.5 cubic feet 1,33,425   

Others 1008 cubic feet 75,600   

Fire Wood 2112.91 cubic feet 33,806 4.22 Chattaa 

Total  4648.41 cubic feet 4,34,231   

Darnashila Community Forest Group / 2nd Group 

Sal Tree 507 cubic feet 1,52,100   

Pine Tree 61.27 9,191   

Others 2623.99 cubic feet 1,96,799   

Fire Wood 3249.73 cubic feet 51,995 6.49 Chatta 

Total  6441.99 cubic feet 4,10,085   

Lumbu Danda / 3rd Group 

Sal Tree 0 0   

Pine Tree 10.5 1,575   

Others 879.5 65,963   

Fire Wood 1,105 17,680 2.21 Chatta 

Total  1995 85,218   
Source: NWEDC 2015 
a In Nepal, fuel wood is measured in Chatta; its dimension is 20 feet × 5 feet × 5 feet. A stack that is 5 feet × 5 feet × 5 feet is 
called quarter chatta. 

During initial road construction activities, a number of trees in the Community Forest outside the 

lease area were damaged by blast debris and disposal of excavated materials, for which the 

CFUGs had not been compensated. Further, the construction worker camps in the area were 

sourcing firewood from the surrounding Community Forest without permission. In order to 

mitigate these unforeseen impacts, NWEDC has agreed to: 

 Provide compensation for any trees damaged by construction activities outside the lease area 

in consultation with the CFUG members; 

 Prohibit firewood collection by the construction workers and ensure there is provision of 

alternate fuels for cooking and heating; 

 Adopt, provide training in, and implement a Worker Code of Conduct that clearly informs 

construction workers to avoid damaging the Community Forests;  

 Conduct training and capacity building of the CFUGs for rejuvenation and management of 

community forest area; 
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 Provide financial support to the CFUG in managing and protecting the Community Forests; 

and 

 Establish a Grievance Mechanism to ensure any CFUG concerns are quickly identified and 

addressed through grievance process of the Project. 

7.5.3.3. Impact on Trees and Crop  

Agriculture was one of the key sources of livelihood and sustenance for the community in the 

project area pre-earthquake. Most of the crops and vegetables produced on the land were for 

sustenance and were reported to be adequate for a period of 6 to 9 months in a year. For the 

remaining months, the families reported that they purchased the required produce from the local 

markets. Most of this land was reported to be partially or completely destroyed due to the 

earthquake. However, according to the discussions with the PAFs, most of this land can be 

cleared and repaired, with certain capital cost.  

The trees in the land impacted by the project were reported to be primarily timber trees such as 

Sal, fruit-bearing trees such as Mango, and other trees for firewood. The importance of these 

trees lay primarily in the provisioning of firewood and for the collection of timber and fodder for 

the livestock in a limited number of cases. Approximately 2554 trees/saplings from 21 

landowners (out of 38) were reported to be impacted by the land take for the project.  

It was reported that some of the affected trees on the private land (already purchased by 

NWEDC) were damaged pre-earthquake due to the road construction activities, while a few 

remaining trees were destroyed by the earthquake. In case of Guthi land, most of the trees were 

destroyed by the earthquake. In total, 21 PAFs reported to have some number of trees on the 

land, though in some cases it was limited to very few trees. 

As part of the sale/lease agreement with the landowners, it was agreed that they would be 

allowed to harvest standing crop at the time of the land take: 

 As the landowners were allowed to harvest the standing crops, no additional crop 

compensation was provided for the same.  

 It is assumed that the relatively higher rates provided for the land covered the longer-term 

loss of crops and related livelihood. In addition, the opportunity of harvesting the standing 

crops mitigated the loss to a great extent for the said year. 

The NWEDC team communicated that the land sale agreement included any loss of trees that 

may be standing on the land at the time of purchase. The landowners were also allowed to cut the 

trees and take the timber post the sale of the land.  

The crop loss is already captured in the compensation amount paid for the land. In some cases, 

especially in Haku Besi and Phoolbari, some of the households continued to grow crops even 

after receiving the payment. They are aware that no compensation would be provided as the 

landowners were asked to not plant any new crops on the land after the payment of 

compensation. However, most of the crops were damaged due to the earthquake even before the 
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Project allowed the harvest of the standing crop. Furthermore, the transition loss, while preparing 

a similar land for cultivation and getting crops from it, has not been accounted for presently.  

During the consultations with the landowners, it was reported that the local community did not 

have a clear understanding of the tree loss being included in the compensation amount as per the 

agreement. While the agreement with the Guthi land tenants and Swyambhuguthi clearly states 

that the land value includes the loss of trees, there is no such clause in the private land 

agreements. Furthermore, it was reported that the landowners were not aware of the provision of 

cutting the trees and taking the timber as part of the sale agreement. 

The mitigation measures for the residual impacts have been identified as part of the Land 

Acquisition and Livelihood Restoration Plan for the project. These mitigation measures include 

providing compensation for tree loss at replacement value and exploring the possibility of 

providing sampling of similar tree species to communities.  
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7.6. INDIGENOUS PEOPLES 

This section summarizes the Project’s potential impacts on Indigenous Peoples (IP) and the 

measures proposed to manage these impacts. 

7.6.1. Indigenous People’s Profile 

The ethnic groups in the Project area are the Tamangs, Gurungs, Magars, and Newars. Of these, 

the Tamangs are in majority, comprising approximately 94 percent of the population (surveyed 

during the supplementary baseline survey). About 89 percent of the Project-affected families 

belong to the Tamang community. The other significant IPs community directly affected by the 

project is Gurung. There are 4-5 families of Newar in Haku Ward-3. Considering such a low 

presence of Newar, the significant IPs community in project area are Tamang and Gurung. 

The Tamang group is one of the largest ethnic groups in the country (fifth largest) and is 

identified as an Adibasi Janjati by the National Foundation for Development of Indigenous 

Nationalities Act (NFDIN 2002). According to this Act, an Adibasi Janjati group is one with its 

own mother tongue and traditional customary practices, distinct cultural identity, social structure, 

and oral or written history. Tamangs are identified as one of the 24 hill tribes as per NFDIN 2002 

and belong to a marginalised group as per NFDIN’s classification. In keeping with this 

understanding, the Project lenders have identified the Tamang group as IP in keeping with the 

requirements of the International Finance Corporation (IFC) Performance Standards (PS). 

Gurungs (call themselves as ‘Tamu’ which means horsemen in Tibetan language) live along with 

other ethnic groups in the middle hills and valleys along the southern slope of the Annapurna 

Himalaya in the mid-western Nepal. According to 2011 Census, the total population of Gurung 

in Nepal is 5,22,641. Gurungs use Tamukwyi, their mother tongue while communicating with 

each other and use Nepalese to communicate with other ethnic groups. The Gurungs wear 

colourful dress and are famous for their dance tradition. They perform Sorathi, Ghado, Ghatu 

and other forms of traditional dance. The social structure of the Gurung includes “char jat” which 

is divided further into several clans. The Char Jat categories are: 1) Ghale, “King; 2) Ghodane, 

“Minister”; 3) Lama, “Priest”; and 4) lamichane, “Councillor”. The Char Jat as a whole is 

endogamous, while each of the four categories is exogamous.  

Gurungs in Rasuwa District mostly practice agriculture and animal husbandry and many families 

have the tradition of serving in army or police force. They grow rice, maize, wheat, millet and 

potatoes in their farmland. Along with farming, they also practice sheep breeding for meat and 

wool. However, a major part of the family income comes from the salary or pensions of the 

members who served in army or police forces.  
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7.6.2. Conformance with International Standards for Indigenous Peoples 

In accordance with the IFC PS 7 and other international standards, Project sponsors are 

required to: 

 Anticipate and avoid adverse impacts of projects on communities of Indigenous Peoples, or 

when avoidance is not possible, to minimise and/or compensate for such impacts.  

 Ensure that the development process fosters full respect for the human rights, dignity, 

aspirations, culture, and natural resource-based livelihoods of Indigenous Peoples.  

 Promote sustainable development benefits and opportunities for Indigenous Peoples in a 

culturally appropriate manner.  

 Establish and maintain an ongoing relationship based on Informed Consultation and 

Participation (ICP) with the Indigenous Peoples affected by a project throughout the project’s 

life-cycle.  

 Respect and preserve the culture, knowledge, and practices of Indigenous Peoples.  

 Ensure the Free, Prior, and Informed Consent (FPIC) of the Affected Communities of 

Indigenous Peoples when the circumstances described in this PS are present 

We discuss Project conformance with these requirements below. 

7.6.2.1. Avoid Adverse Impacts on Indigenous Peoples  

As discussed in Chapter 4, Project Alternatives, Nepal Water and Energy Development 

Company (NWEDC) evaluated alternative locations for the UT-1 Project, but the proposed 

location was preferred taking into consideration technical, environmental, and social factors. The 

Tamang group is widespread in the Project area and finding a suitable location in the region that 

completely avoids affecting them would be very difficult.  

The Project will require the acquisition of approximately 20 hectares (ha) of land from Tamang 

families; the loss of primary residence for 12 families (although several of these houses were 

damaged during the 2015 earthquake and were abandoned at the time of land acquisition - see 

Section 7.5); and the loss of approximately 78.6 ha of Government-owned land, which was 

managed by five Community Forest User Groups representing 422 members (families), and 

90 percent of them are Tamang, 8 percent are Gurung and Kami and Newars constitute 1 percent 

each.  

7.6.2.2. Engagement Process 

NWEDC did engage with the Tamang and Gurung in a process that recognised their human 

rights, dignity, aspirations, culture, and natural resource-based livelihoods. The Indigenous 

Peoples Plan (IPP) (see Appendix H, Indigenous Peoples Plan) provides a social baseline to 

understand the cultural and socioeconomic setting of the Tamang and Gurung community, and 

documents the ICP process that was conducted. The Land Acquisition and Livelihood 

Restoration Plan (LALRP) also identifies provisions/entitlements for the purpose of preserving 
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and protecting the cultural elements of the Tamang community (see Appendix B.1 Owner’s 

Environmental and Social Management and Monitoring Plan).  

7.6.2.3. Free Prior and Informed Consent 

There is no universally accepted definition of FPIC. As indicated in IFC PS 7, FPIC is intended 

to build on and expand the ICP process, as described in PS 1, and be established through good 

faith negotiation between the Project Sponsor and the affected communities of Indigenous 

Peoples. FPIC does not necessarily require unanimity and may be achieved even when 

individuals or groups within the community explicitly disagree.  

The presence of IP triggers specific requirements under lender social safeguard policies. World 

Bank Group Performance Standard 7 (Indigenous Peoples) requires a client to seek the FPIC of 

affected IP communities under specific circumstances, including ‘where a project impacts on 

land and natural resources subject to traditional ownership or under customary use.’ Based on 

UT-1 Project impacts on Government-owned forest land communally administered by 

Community Forest User Groups (CFUGs), whose members belong to Indigenous Peoples 

communities including Tamang, Gurung and Newar, it is determined that FPIC is applicable to 

this Project.  

The NWEDC has carried out the land acquisition process for both private and forest land as per 

provisions of the laws in Nepal. As Nepal does not have any specific law that mandates a FPIC 

requirement or defines how the process is to be carried out, the FPIC process was not carried out 

prior to the land acquisition process. However, several rounds of consultation process and 

disclosure of the project information has been carried out. The requirements of carrying out FPIC 

process is part of the NWEDC’s effort to seek international finance and meet lenders 

requirement of FPIC process. Therefore, in the project-financing context for this specific project, 

the concept of seeking ‘prior consent’ shall imply seeking consent from affected IP communities 

for a draft package of proposed impact mitigation measures and benefits prior to the main phase 

of UT-1 project development (i.e. prior to the main construction phase). The proposed mitigation 

measures would incorporate any supplemental compensation and/or livelihood restoration 

measures needed to fully mitigate the impacts of completed land acquisition and resettlement 

efforts to date. 

An FPIC process will be initiated in the first half of 2018, focusing on project-affected 

communities of IPs, primarily those formerly resident in nine main villages in or near the project 

footprint and their traditional representatives (if any) located elsewhere. The following broad 

approach is proposed, subject to detailed discussion with the IP communities and their 

representatives:  

FPIC process proposed is a shared tripartite (NWEDC, community, local government) decision-

making for the creation of an IPP and evolving a mechanism for joint management of IPP 

implementation and Grievance Redress Mechanism (GRM). The process will be carried out 

through following steps. 
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Step-1: Project Disclosure: ESIA and related plans disclosed to members of 9 project-affected 

villages (including those in IDP camps if any).  

Step-2: Working Group (WG) Selection Process: Each partner selects participants to join in a 

collaborative Working Group to manage the IPP/FPIC process; separate meetings of each partner 

to formally select IPP Working Group representatives. 

Step-3: First IPP Working Group Meeting: (i) receipt of IPP suggestions from all partners 

(including NWEDC draft Plans), (ii) determination of the consent process, (iii) determination of 

IPP Writing Team (WT) members [those WG members tasked with actually writing/revising IPP 

and FPIC document. 

Step-4: Writing/revising of IPP and the disclosure of this draft IPP to communities. 

Step-5: Consultations Round 1: Community Priorities: presentation by WG of possible 

mitigation, benefits and management structure in an IPP based on LBSP/IPP and other inputs; 

collection of concerns and requests for draft IPP. 

Step-6: Drafting/revising of IPP by WT/WG based on community inputs. Disclosure of revised 

IPP to communities.  

Step-7: Consultations Round 2: IPP Confirmation: submission of detailed Plan with proposed 

components, management structure and budget to 8 villages by WG.  

Step-8: Revision of Final Draft IPP by WT/WG based on community inputs. Disclosure of 

revised IPP to communities. 

Step-9: WG Process Decision Point: determine if another consultation round is needed, or if 

facilitation/mediation is needed to resolve outstanding issues, or if the previously agreed upon 

consent decision process can now take place. 

Step-10: Consent Process: The consent process is carried out and if consent is obtained for 

approval of i) IPP and ii) MoU document indicating Consent. 

Step-11: IPP Implementation: If consent is obtained NWEDC would initiate IPP 

implementation under tripartite supervision and each party fulfils their commitments.  

Language Policy for Information Disclosure and Consultation Process 

The disclosure of the written documents will take place in a common language on which affected 
Tamang, Gurung and Newar community is proficient.  
 
The consultations with a particular IPs community will be carried out in their respective mother-
tongues/dialects for their easy comprehension. NWEDC will engage expert translators with 
adequate knowledge in Tamang, Gurung and Newar dialect/language.  
 
Where participants in a consultation are heterogeneous, selection of the language will be done 

with mutual agreement.  
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7.7. IN-MIGRATION 

In addition to the influx of labour in the area, Project development may also result in the in-

migration of general population seeking to take advantage of the economic and development 

opportunities created in the area, or worker families that relocate to the Project area. This in turn 

could result in impacts on the host communities in the area. This section provides an assessment 

of the host community’s capacity to absorb this change, in terms of the existing population and 

resources available. 

7.7.1. Present Host Community Profile 

In terms of influx of labour and migrant population in the area, the highest risk villages are 

Mailung and Shanti Bazaar because of their proximity to the proposed worker camps. As 

discussed earlier, post-earthquake, most of the population from the Area of Influence evacuated 

the area and is presently living in internally displaced person camps across the district. Over the 

last year, few residents have returned (permanently or temporarily) to their settlements in 

Mailung, Haku Besi, and Shanti Bazaar. However, most of the local community is reported to be 

wary of returning to their original settlements due to the risk of landslides, especially during the 

monsoon seasons. Also, the younger population is reported to prefer living in internally 

displaced person camps, as they are closer to the urban centres and which provide better 

economic opportunities. 

7.7.2. Key Potential Impacts and Mitigation Measures 

The following potential impacts are identified on the host community: 

 Increased competition for the direct and indirect economic opportunities created due to the 

Project;  

 Increased pressure on and competition for resources and infrastructure in the area;  

 Increased waste and sewage generation and possible community health and safety risks;  

 Risk of social unrest and conflict due to increased presence of migrant population in the Area 

of Influence; and 

 Risk of spread of communicable diseases, especially sexually transmitted diseases in the 

workers and local population. 

As stated earlier, the local community did not report any issues with labour influx in the area in 

the past. However, the Project development may provide an incentive to the local community, 

especially the younger population, to return to their original settlements. This may be done 

through the creation of direct and indirect economic opportunities for the local community. The 

direct economic opportunities are likely to pertain to the employment in the Project as semi-

skilled or unskilled workers. The indirect economic opportunities are likely to result from the 

creation of markets for small shops and businesses to cater to the Project and its workforce. 
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Furthermore, the construction of the Project access road will improve the access of the local 

community to urban areas such as Dhunche, Betrawati, Battar, and Kathmandu.  

Nevertheless, to minimise the pressure on the host community, the Engineering, Procurement, 

and Construction contractor will be responsible for implementing mitigation measures as 

required by the Environmental and Social Management and Monitoring Plans (Appendix B, 

Environmental and Social Management and Monitoring Plans), and shall include the following: 

 Prioritize the recruitment of local community residents in the Project;  

 Provide benefits to the local community from the Project, in keeping with the benefit-sharing 

plans formulated as part of the Project Development Agreement requirements;  

 Provide adequate training to the workers in the Project, especially in terms of interaction with 

the local community;  

 Put in place a grievance redressal mechanism for the local community; and 

 Ensure adequate and timely disclosure of information to the local community in terms of 

Project activities and available opportunities, in keeping with Stakeholder Engagement Plan 

formulated for the Project (see Appendix G, Stakeholder Engagement/Community Grievance 

Redressal Mechanism). 
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7.8. LABOUR INFLUX 

This section provides an understanding of the labour requirement for the Project, the proportion 

of migrant labour expected, and the potential impacts of labour influx on the local community. 

7.8.1. Project Labour Requirements 

As discussed earlier, the Project is expected to employ approximately 1,090 skilled, semi-skilled, 

and unskilled workers over a 60-month construction period. The skilled workforce will be 

recruited either directly by the Nepal Water and Energy Development Company (NWEDC) or by 

its engineering, procurement, and construction (EPC) Contractor. The semi-skilled and unskilled 

workforce, will however, be subcontracted, and comprised of local Nepali subcontractors or 

small local contractors from the Project area. Table 7.8-1 provides a summary understanding of 

the workforce required for the Project, in terms of staff (skilled) and worker (semi-skilled and 

unskilled). 

Based on the Project skill requirements and the present skill level of the local community, it is 

expected that most of the skilled workforce will be migrant populations from other districts of 

Nepal and expatriates. The semi-skilled and unskilled workforce is expected to be recruited 

locally from within the Area of Influence (AoI) and the Rasuwa district; however, most of the 

workers during access road construction came from other parts of Nepal.  

Another factor that may influence the number of migrants hired by the Project is the cost 

implications. From the discussions with the local community, it is believed that small local 

contractors prefer to hire labourers from other parts of Nepal or countries such as India. This 

preference is primarily attributed to the lower wage rates for the migrant labourers in comparison 

to the local population. NWEDC estimates that 85 to 90 percent of the construction workforce is 

likely to be from outside the AoI.



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project   Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.8-2 

 Table 7.8-1: Workforce Requirement for Construction Phase 

Description 
Manpower Year 1 Year 2 Year 3 Year 4 Year 5 

Type 1 Half 2 Half 1 Half 2 Half 1 Half 2 Half 1 Half 2 Half 1 Half 2 Half 

 A. Engineering, Procurement, and 
Construction Contractor 

 Korean Staff 12 20 20 20 20 20 20 15 15 5 

 Local Staff 20 30 30 30 30 30 30 25 25 15 

 1. Access Road  
 Skilled 5 

       
  

Unskilled/Semi-Skilled 50 
       

  

 2. Head Works 
 Skilled 40 45 45 45 45 50 40 40 20  

Unskilled/Semi-Skilled 100 200 300 300 300 300 200 100 50  

 3. Waterway 
 Skilled 40 45 45 45 45 50 20 10   

Unskilled/Semi-Skilled 100 250 300 300 300 300 200 50   

 4. Vertical Shaft &   Skilled 40 45 45 45 45 45 40 40 20 10 

 Power House Unskilled/Semi-Skilled 100 150 250 250 250 200 150 100 50 20 

 5. Hydro Mechanical  Skilled 
    

10 15 20 20 10 5 

 (PKG#5) Unskilled/Semi-Skilled 
    

20 40 50 50 30 20 

 6. Electro Mechanical  Skilled 
     

5 10 20 20 10 

 (PKG#6) Unskilled/Semi-Skilled 
     

15 50 100 100 30 

 7. Transmission Line  Skilled 
     

5 10 20 20 10 

 (PKG#7) Unskilled/Semi-Skilled 
     

15 50 100 100 20 

Subtotal Skilled Workers  137 155 155 155 165 190 160 165 105 40 

Unskilled/Semi-Skilled Workers  370 630 880 880 900 900 730 525 355 105 

Total  507 785 1,035 1,035 1,065 1,090 890 690 460 145 
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7.8.2. Impacts due to Labour Influx and Mitigation Measures 

This influx of labour into the AoI, especially considering the estimated 5-year construction 

period, may result in the following impacts: 

 Risk of social conflict between the local community and the construction workers 

 Increased risk of illicit behaviour and crime 

 Influx of additional population (e.g. followers) 

 Occupational health and safety risks to the workers,  

 Effects on community dynamics 

 Increased burden on and competition for public services 

 Increase risk of communicable diseases and burden on local health services 

 Gender-based violence 

 Child labour and school dropout 

 Local inflation of prices 

 Increased pressure on accommodations and rents 

 Increase in traffic and related accidents 

 Inadequate and illegal waste disposal 

 Increased wastewater discharges 

 Camp-related land use, access roads, noise, and light 

 Increased deforestation, ecosystem degradation, and species loss  

 Increased use of/demand for natural resources 

It should be noted that during the discussions with the local community, the representatives did 

not report any apprehensions or concerns regarding the presence of migrant workers in the area. 

The community appeared to appreciate the presence of migrant workers in the area as they 

allowed for economic opportunities. The representatives did not report any instances of conflict 

or violence due to the presence of migrant workers involved in the access road construction.  

However, the size of the workforce for the access road construction was much smaller than what 

the UT-1 Project will require, and the workforce was present in the Project area for a much 

shorter duration that what the UT-1 Project will require. Also, due to the location of the labour 

camps, the labourers will be residing in close proximity to the local community, especially 

Mailung village (Main Project Camp) and two additional camps (at Phoolbari and Haku Besi). 

The World Bank has indicated that the labour influx risks identified above are the greatest when 

the capacity of the host community is low (e.g. no formal law enforcement presence) and when 

the ratio of the number of workers and community members is high, both of which will be the 
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case for the UT-1 Project (World Bank 2016). In this high risk setting, the World Bank guidance 

recommendations development of a specific labour management plan. 

A Labour Influx Management Plan (see Appendix B.1, Owner’s Environmental and Social 

Management and Monitoring Plan) has been prepared for the Project. This Plan identifies a 

number of measures to manage labour influx risk, including: 

 Prioritise the recruitment of workers from the local community to the extent possibly by the 

Project;  

 Put in place adequate provisions to ensure that no child labour is involved in the Project 

activities and appropriate terms and conditions are included in the various contract 

agreements; 

 Provide induction training to the workers that discuss at a minimum risks associated with 

road accidents, drowning, works at height, works in excavation and confined spaces, and 

electric shocks 

 Provide benefits to the local community from the Project so it can enhance its capacity to 

meet the needs of the community as well as the demands of the Project workforce, consistent 

with the benefit-sharing plans formulated as part of the Project Development Agreement 

requirements;  

 Ensure the Project provides adequate labour accommodations consistent with the IFC’s 

Workers’ Accommodation Good Practice Note (IFC and EBRD 2009) with minimal 

disturbance to the neighbouring community; 

 Provide adequate training to non-local Project workers, especially in terms of interaction 

with the local community;  

 Establish and enforce a Worker Code of Conduct for the Project, include compliance with 

this Code in the EPC contract, and ensure all workers are trained and understand its 

requirements;  

 Put in place a grievance redressal mechanism so the local community has a means to raise, 

and have addressed, concerns and complaints about the Project or its workforce; and 

 Ensure adequate and timely disclosure of information to the local community in terms of 

Project activities and available employment or contracting opportunities, in keeping with the 

Stakeholder Engagement Plan formulated for the Project. 

If these measures are properly implemented, the risk from labour influx should be minimized for 

the Project, but it is critical that worker conduct is carefully monitored and grievances are 

properly addressed. 
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7.9. CULTURAL HERITAGE 

This section describes the potential effects of the Project on Cultural Heritage. Nepal Water and 

Energy Development Company Limited has consulted with affected communities and applicable 

government agencies regarding cultural heritage consistent with the requirements of International 

Finance Corporation Performance Standard 8.  

7.9.1. Tangible Cultural Heritage 

Table 7.9-1 provides an inventory of tangible religious and cultural sites identified in the Project 

Area of Influence. This consultation process has not identified any known critical cultural 

heritage sites that will be affected by the Project. During the ESIA consultation, one cremation 

site previously used by the Dalits is located on the west bank of the Trishuli River along the 

diversion reach between the dam and the powerhouse, but it has reportedly not been used in 

many years and other sites further downstream are now preferred.  

Table 7.9-1: Inventory of Religious and Cultural Sites in the Area of Influence 

Village 

Development 

Committee 

Cultural Heritage Cremation Sites 

Haku There are no built shrine structures in the area. Locals worship their 
local deities (demons, gods, natural powers) on open land close to 
the stream (Khola) near the village. They celebrate festivals like 
Dashain, Bhadra Purnima, Shrawne, and Maghe Sankranti, and 
Buddha Jayanti of the Hindu and Buddhist religion. 

The dead are normally 
buried on the ground. Burial 
place is located in the upper 
part of the hills. 

Dhunche  Menchyau Dupchyo is a scared place uphill from the village and 
Pasang Lamu Highway, which is about 3 hours walk within the 
Langtang National Park. There is a cave located there and springs 
originate from that place, where people usually bath in the month of 
Magh. Every year in the month of Magh, many pilgrimage from 
Dhunche, Ramche visit the site and bathe there. They believe that 
the many illnesses like scabies, wounds, headaches, and many 
others will be cured after the bath. The Tamangs worship Paiyu tree 
as a God. 

The constructed structure at 
the burned place is called 
Purgam in Tamang 
language. At the locality, 
there are about eight 
Purgams. 

Dhunche Dupla Sambling Gumba is located near to the settlement. People 
offer prayer in each Dashain. Purnima and Aunsi in the Gumba. A 
special Mela organized at this site in Buddha Purnima (Baisakhi 
Purnima). Chenti Garpu, one of the Shrines is nearer to the 
settlement and people offer Bhumi Puja in the shrine in Fagu 
Purnima, Jestha Purnima, and Janai Purnima. 

At the locality, there are 
about 16 Purgams. 

Ramche  Most of the villagers celebrate Dashain, Tihar, 
Maghe Sankranti, Shrawan Sankranti but none of them celebrate 
Loshar. 

Most of the locals use their 
own land as crematory sites 
for the dead. Lamas cremate 
their dead at the summit of 
the hill. 

Source: ESSA 2014 
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7.9.2. Intangible Cultural Heritage  

A significant majority of the population in the Area of Influence (AoI) is comprised of Tamangs. 

The Tamang people have a mixed religion of animism and Tibetan Buddhism. Traditionally, the 

Tamang social and cultural practices have blended with Buddhist ideologies. The Tamang 

culture is characterised by various traditional social institutions such as Nangkhor, Gedung, 

Chokpa, and Ghyang. Tamang communities are organized, maintained, and regulated through 

these social institutions. 

The other key religious group in the AoI is the Gurungs. Forests play a key role in the Gurung 

lifestyle, traditions, and culture. The Gurungs have a long tradition of practicing natural healing 

arts, often combined with Western medicine when it is affordable. The Gurungs have a rich 

tradition of music and culture. They practice a social tradition called Rodi in which young people 

meet in the evenings to socialize, share music, dance, and find marriage partners. Rodi also has 

important economic functions. Lately, the practice of Rodi has weakened, partly as a 

consequence of formal education and outmigration of young locals. Gurungs practice a form of 

Tibetan Lamaism heavily influenced by a pre-Buddhist and largely animistic form of religion 

called Bön. Some characteristics of Bön are the belief in natural spirits, spirit possession, and in 

the existence of supernatural creatures in the forests. Each Gurung clan or village has their own 

local deities, which are believed to have considerable power over nature and influence in human 

life. In addition, despite being predominantly Buddhist and animistic, the Gurungs also 

traditionally observe major Hindu national festivals such as Dasain. 

Although the Project will result in the construction of large structures along the Trishuli River 

(e.g. dam), and the temporary introduction of construction workers, overall the Project is not 

expected to impact intangible cultural heritage, such as religious practices, in the Project AoI. 

7.9.3. Cultural Heritage Management Measures 

Although no cultural heritage impacts have been identified, the Engineering, Procurement, and 

Construction contractor will be responsible for preparing and implementing a Cultural Heritage 

Management Plan (Appendix B, Environmental and Social Management and Monitoring Plans). 

This Management Plan will include the following measures to avoid any potential adverse 

impact on cultural heritage: 

 Implement a Chance Finds Procedure in the event that an unknown cultural heritage site is 

found during construction; 

 Ensure the Chance Find Procedure is widely socialised and understood by the Project 

contractors; and 

 Allow local residents to report concerns associated with cultural heritage impact (e.g. loss of 

access) and loss of cultural values through the grievance mechanism. 
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7.10. ECOSYSTEM SERVICES 

Ecosystem services are defined as the benefits that people, including businesses, derive from 

ecosystems (IFC 2012). These services are substantial and varied, underpinning basic human 

health and survival needs as well as supporting economics activities, the fulfilment of people’s 

potential, and enjoyment of life. This section evaluates the potential effects of the Project on 

ecosystem services and identifies measures to manage these impacts. 

7.10.1. Main Ecosystem Services 

To provide a uniform basis to assess the status of all major global habitats across all of the 

word’s bioregions, the United Nations Millennium Ecosystem Assessment (Millennium 

Ecosystem Assessment 2005) combined diverse ecosystem service typologies into a consistent 

classification scheme. There are four categories of ecosystem services defined in the Millennium 

Ecosystem Assessment as well as outlined in International Finance Corporation Performance 

Standard 6 (Table 7.10-1).  

Table 7.10-1: Ecosystem Services in the Area of Influence 

Type of Service Description  

Provisioning Services  Food: wild caught fish  

 Food: wild meat  

 Food: cultivated crops 

 Food: herbs and plants 

 Livestock Farming 

 Timber for biomass fuel and wood products 

 Non-timber Forest Products 

 Medicinal Plants 

 Freshwater 

Regulating Services  Genetic Resources 

 Regulation of Air Quality and Climate  

 Regulation of Water Timing and Flow 

 Water Purification and Waste Treatment 

 Erosion Regulation 

 Fire Regulation 

 Pest Regulation 

 Pollination 

Cultural Services  Spiritual, religious or cultural values 

 Traditional Practices 

Supporting Services  Aesthetic Value 

 Natural Biogeochemical Cycles  

 Habitat Provision 
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7.10.2. Project Impacts and Management Measures 

Social baseline surveys conducted by the Project have identified community dependence on 

natural resources and associated ecosystem services. However, in the post-earthquake scenario, 

the dependence on natural resources has been reduced due to changes in housing locations, at 

least in some of the villages like Gogone and Tiru. This is reported to have resulted from the loss 

of access to natural resources, such as access to community forest, while residing in the 

Internally Displaced Persons (IDP) camps. Table 7.10-2 provides an understanding of the present 

profile and dependence on ecosystem services, potential impacts, and proposed 

mitigation measures. 

Table 7.10-2: Ecosystem Services Impacts and Proposed Mitigation Measures 

Ecosystem Service Beneficiaries Description  

Provisioning Services   

Food: wild caught fish All 
communities 

According to the discussions undertaken with the local community 
before the 2015 earthquake, 13 households were reported to be fishing 
in the river for sustenance and/or recreational purposes. These 
households did not depend on fishing as a primary source of income. 
However, the fishing activities were reported to play an important part 
during the 6 months when agricultural produce was not sufficient for 
sustenance.  

However, in the post-earthquake scenario, none of the local community 
was reported to be undertaking fishing activities. The 13 Project-
Affected Families identified in 2015 could not be located during the 
site visit in 2017. 

Food: wild meat None None of the local community members were reported to be undertaking 
hunting in the AoI  

Food: cultivated crops All 
communities 

In the pre earthquake survey of 2015, agriculture was reported as the 
main source of livelihood for the local community in the AoI. 
However, in the post-earthquake scenario, the dependence on 
agriculture is reported to have reduced, due to loss or access to and 
damage to agricultural land. According to the information available, 
some of the local community, especially in the villages of Haku Besi, 
Thanku, and Phoolbari, intend to return to their original villages. Those 
who return are expected to undertake agriculture on their remaining 
land. In the IDP camps the avenue for agriculture is limited as the crop 
sharing agreements does not seem to be too encouraging for the people. 

Agricultural activities could be further impacted due to alteration of 
water resources/ quality due to Project activities and loss of land where 
the Project requires 20.6 ha of agricultural land 

Food: herbs and plants All 
communities 

Prior to the earthquake, the communities were understood to 
supplement their diet with uncultivated resources during times of 
scarcity. Though this dependence has reduced post-earthquake, it is 
likely to pick up again if the communities return to their original 
villages.  

Loss of forest resources in the Project footprint area (76.7 ha) due to 
Project activities also affects the access to community forest; however 
it was reported to be only 11% of the total affected community forest.  
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Ecosystem Service Beneficiaries Description  

Livestock Farming All 
communities 

Livestock farming was reported to be an important source of 
sustenance and livelihood in the pre-earthquake scenario. However, as 
a result of the earthquake, most of the Project-affected families lost 
their livestock holdings to a great extent. According to the discussions 
undertaken, it is understood that most of the households, aim to 
rebuild/restore their livestock holdings if they move back to their 
original villages.  

The community did not report major impact on the livestock due to 
diversion of the community forest land for the Project. Post-earthquake 
the community, (wherever accessibility to the native villages is 
feasible) trying to build up on remaining livestock. These livestock 
cannot be brought to the IDP camps as the livestock is not able to 
sustain the changed climate as well as access to grazing land is turning 
out to be limitation. 

Biomass Fuel All 
communities 

The primary source of fuel in the villages in the AoI is firewood, 
collected at the household level from the surrounding forests. Loss of 
forest resources in the Project footprint area (76.7 ha) could thus have 
an impact on the availability of firewood for the community residing in 
the immediate vicinity.  

However, with the people shifting in the IDP camps the fuel source has 
changed. The mobilisation of labour during construction stage could 
put pressure on the community forest in case the cooking is done on 
firewood sourced from the community forest. 

Timber and wood 
products 

All 
communities 

Timber and wood products are commonly used for construction, 
furniture, farming, fishing, and household utensils by local 
communities residing in the original villages. Loss of forest resources 
due to vegetation clearance (76.7 ha), inundation, or decreased water 
retention in soil could have an impact on dependent communities.  

Non-timber Forest 
Products 

All 
communities 

Resin, leaves, grasses, and bamboo are commonly utilized non-timber 
forest products for domestic use and sale by the communities in the 
villages. According to the discussions it is understood that a few 
households, reside in the internally displaced persons camps, but make 
regular fortnightly trips to the forests in the AoI for collecting bamboo 
to make baskets. 

Freshwater All 
communities  

Even though Eflow will be reduced, there is still likely to be adequate 
freshwater for the communities in the Trishuli River. However, there 
are several springs in the Project’s AoI and 16 of the 45 identified are 
considered more vulnerable given their status of main sources for water 
supply for the communities in their vicinity. Some of these springs 
were reported to have gone dry post-earthquake; however the same 
could not be confirmed. 
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Ecosystem Service Beneficiaries Description  

Regulating Services   

 Regulation of air 
quality  

 Climate Regulation: 
global 

 Climate Regulation: 
local 

 Regulation of water 
timing and flows 

 Water purification and 
waste treatment 

 Erosion regulation  

 Fire regulation 

 Pest regulation 

 Pollination 

All 
communities 

The Project footprint area comprises relatively degraded community 
forests and even though there may some impact on local climate 
regulation, these are likely to be low.  

Changes in water release timing and flow have been predicted to have 
some impacts on the blunt nosed snowtrout, Schizothrax richardsonii, 
a species that is harvested for sustenance. However, as indicated 
earlier, present fishing levels are low to absent and any impacts to fish 
numbers are unlikely to impact livelihoods.  

Given the steep slopes in the Project footprint area, vegetation clearing 
in the Project footprint area (76.7 ha) and the 2.6 ha of the Langtang 
National Park will impair erosion regulation and thereby runoff 
regulation which could impact water quality in the Trishuli River.  

Cultural Services   

Spiritual, religious or 
cultural value 

All 
communities 

Villagers worship some forest-based deities in the AoI. Several tree 
species are considered sacred and components of many plant species 
are used in rituals and cultural festivals. 

Traditional practices All 
communities 

Traditional places in the AoI include river banks that are utilized for 
cremation and religious practices. However, no cremation ground is 
expected to be impacted by the Project activities. Post-earthquake, the 
community living in IDP camps near Naubise have identified new 
burial place which will not be impacted by the Project. 

Supporting Services   

Aesthetic value All 
communities 

The aesthetic value can be negatively affected by the loss of forest 
resources, decreased water flow and by Project development (e.g. 
powerhouse, transmission lines, base camp, construction, etc.). 

Non-use value of 
biodiversity (e.g. 
existence, bequest value) 

- There are no obvious non-use values associated within the Project AoI.  

Primary production All 
communities 

With lower Eflows the DRIFT modelling has indicated that algae 
concentrations upstream and downstream of the dam will increase. But 
due to continued flow, although reduced, this will not result in impacts 
to fish harvested for sustenance.  

There will be a decrease in primary production due to clearing of 
vegetation in the Project footprint area leading to decreased biomass 
for utilization by local communities and impacts to water and nutrient 
cycling and perhaps soil formation. These areas will thereby 
experience lower primary productivity in the future even if 
revegetation and rehabilitation of top soil were to occur, given that 
natural ecosystems, even though modified, have been replaced.  

Nutrient cycling 

Water cycling 

Soil formation 

Habitat provision All 
communities 

Terrestrial habitats are not used by local communities for hunting and 
there is presently negligible extraction of aquatic fauna in aquatic 
habitats.  
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The Engineering, Procurement, and Construction Contractor will be responsible for 

implementing key measures for minimising and mitigating these impacts as required in the 

Construction Environmental and Social Management and Monitoring Plan (CESMMP) (see 

Appendix B.2), are as follows: 

 Formulation and implementation of a livelihood restoration plan;  

 Avoid culturally and religiously significant sites for the locals;  

 The CESMMP shall be widely socialised and understood by the Project contractors and the 

local communities, so that there is all round confidence that vital ecosystem services will not 

be impaired in the long run even if there are any temporary disruptions to any of these 

services ; and 

 Establish a grievance redressal mechanism for the local community. 
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7.11. TRANSMISSION LINE IMPACTS 

7.11.1. Understanding of the Transmission Line Route Alignment 

This section describes the impacts associated with the Project’s proposed 1.184-kilometre-long 

transmission line and associated substation needed to evacuate the electricity generated from the 

UT-1 powerhouse to the 220-kilovolt (kV) Chilime Trishuli transmission line and the Nepal 

electricity grid. The use of government lands for the transmission line trigger the need for Nepal 

Water and Energy Development Company Limited (NWEDC) to prepare an Initial 

Environmental Evaluation (IEE) for review by the government. The Terms of Reference for the 

IEE was approved by the Ministry of Energy on 11 February 2018, but the alignment was 

subsequently changed for technical reasons. NWEDC has requested authorization from the 

Ministry of Energy to proceed with the IEE based on the already approved Terms of Reference, 

but is awaiting that authorization.  

This section is intended to provide an overview of the likely impacts associated with the 

construction of this short high voltage 220 kV transmission line spur. The Project will need to 

comply with any IEE environmental authorisation conditions as well as conform with the 

International Finance Corporation (IFC) Performance Standards (PS). Figure 7.11-1 shows the 

transmission line alignment, which includes five proposed towers, before connecting to the 

Chilime-Trishuli Transmission Line. The transmission line route passes through approximately 

1.02 hectares of forest area. The transmission line will pass through Dandagaun Ward No. 1 of 

Uttaragaya Rural Municipality of the Rasuwa District. The nearest settlements include Mailung 

Dovan and Dandagaun. 

7.11.2. Key Impacts and Mitigation Measures 

Key potential impacts associated with the proposed transmission line and proposed mitigation 

measures during construction and operation phase of the Project are provided in Table 7.11-1. 

The Engineering, Procurement, and Construction Contractor will be responsible for 

implementing mitigation measures as required in the Construction Environmental and Social 

Management and Monitoring Plan (see Appendix B.2), including a land procurement process in 

conformance with IFC PS 5 in case of private land and forest clearance. For the towers, land will 

be procured on a permanent basis, while the right-of-way for the transmission line will be 

procured on a temporary basis. 
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Source: NWEDC 

Figure 7.11-1: UT-1 Transmission Line Project  
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Table 7.11-1: Environmental and Social Management Plan for Transmission Line of UT-1 Project during Construction and 

Operation Phase 

S. N. Resources/Area Mitigation Measures Responsibility  Timelines/ 

Frequency of 

Monitoring 

Construction Phase 

1 Land Use     

  Impact on land use and 
disturbance to forest and 
agricultural activities 

 Loss of existing crop, trees and 
structures on impacted land 

 Limited access to the area 
under the towers 

 Loss of crop due to movement 
of workers and equipment 

 The right-of-way shall be compensated in conformance with IFC PS 5.  

 The land procurement for the towers shall be undertaken based on 
replacement value of the land and shall take into consideration any crops, 
structures or trees existing on the land.  

 To the extent possible, the landowners shall be allowed to harvest the 
existing crop on the land. If that cannot be allowed, the value of the same 
shall be included in the compensation amount.  

 Landowners shall be allowed to salvage any materials from their assets. 

 Any dependence or use of the forestland shall be assessed and compensated 
for in discussion with the Forest Department. 

 The loss of trees on forestland shall be compensated for in discussion with 
the Forest Department. This may be in the form of a one-time compensation 
amount per tree cut or as compensatory afforestation on an equivalent 
amount of land. 

 During foundation and stringing activities, equipment and personnel to 
follow a predefined route and instructed not to wander in neighbouring 
areas unnecessarily. 

 In case of any additional damage to crops, structures, or trees, adequate 
compensation shall be provided based on a one-time negotiated settlement, 
in keeping with the applicable rules. 

 Construction to avoid key planting/ harvesting periods wherever possible 
especially cropping season. 

NWEDC/EPC 
Contractor  

At the time of 
land 
procurement  
 
 
 
 
 
 
 
 
Regularly  

2 Soil     

 Soil Contamination due to spill of 
civil construction material 

 Ensure secured storage of civil construction materials including paint, 
thinner, etc. 

 Remove empty containers/sacs/boxes etc. on daily basis and dispose of 
through authorised vendors. 

 In case of any spill, ensure clean up immediately. 

NWEDC/EPC 
Contractor  

Monthly 
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S. N. Resources/Area Mitigation Measures Responsibility  Timelines/ 

Frequency of 

Monitoring 

 Dumping of construction 
material outside the Project 
construction foot print 

 Erosion and compaction 

 All construction material to be kept within the footprint of the area 
acquired. 

 Loose construction material to be covered to avoid being carried into 
adjoining areas by wind. 

 Use of existing track for transport of man and material to the extent 
possible. 

NWEDC/EPC 
Contractor  

Monthly  

3 Air Quality     

 Dust emissions associated with 
construction activities 

 All vehicles delivering loose construction material to the construction site 
(or removing construction) debris to be covered to prevent any dust. 

 Speed limit of 15 kilometres per hour to be maintained by vehicles moving 
on non-graded/ unpaved roads and tracks. 

 Sprinkling of water on dust generating areas. 

NWEDC/EPC 
Contractor  

Monthly  

4 Ambient Noise    

 Noise from construction activities  Construction activity to be undertaken only during daytime. 

 Sequential arrangement of construction activities. 

NWEDC/EPC 
Contractor  

Monthly  

5 Natural Hazards    

 Risk of tower failure or collapse  Design and commissioning of tower to withstand the risk of earthquake, 
landslide, or any other natural hazards. 

NWEDC/EPC 
Contractor 

Pre-construction 

6 Ecology and Biodiversity    

 Ecological impacts -Vegetation 
Clearance 

 Vegetation disturbance and clearance shall be restricted to the Project 
footprint area. 

 Unnecessary disturbance of neighbouring vegetation shall be strictly 
prohibited. 

 Simultaneous revegetation on outskirts of Project activity shall be practiced 
for areas that are determined to have loose or unstable soil. 

 Local grass species shall be seeded in disturbed areas during monsoon. 

 Any disruption to flora to be kept to a minimum and restricted to only the 
essential area required for construction. 

 Wherever possible, mature trees to be avoided and use of existing gaps in 
vegetation maximised. 

 Education of the workers to respect the local flora and fauna. 

 Other measures to be taken to reduce dust, noise, control of surface run-off, 
waste management, etc.  

NWEDC/EPC 
Contractor  

Weekly/Monthly  
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S. N. Resources/Area Mitigation Measures Responsibility  Timelines/ 

Frequency of 

Monitoring 

 Disturbance to Flora & fauna  Construction and transportation activities shall be avoided at night and in 
peak areas during dawn and dusk. 

 Areas with pre-existing burrows and ground roosting sites for birds shall be 
avoided when possible. 

 Avoidance of construction activities during the breeding season and other 
sensitive seasons or times of day. 

 Hazardous materials shall not be stored near natural drainage channels. 

 Efforts shall be made to minimize construction noise and the use of noise 
barriers shall be considered for high noise levels. 

 Waste materials shall be cleared in a timely manner and the use of artificial 
lights shall be minimized so as to not attract wildlife. 

 Vehicle movement shall be restricted to only when necessary in areas 
where wildlife is active. 

 Anti-poaching and hunting policy shall be strictly enforced. 

 General awareness regarding fauna shall be enhanced through trainings, 
posters, etc. among the staff and labourers. 

NWEDC/EPC 
Contractor  

Weekly/Monthly  

 Substation construction sites shall be fenced prior to the commencement of 
construction activities in order to prevent accidents involving wildlife or 
local inhabitants. 

NWEDC/EPC 
Contractor 

Pre-construction 

7 Occupational Health and Safety     

 Risk of tower failure resulting in 
occupational and societal health 
hazards 

 The design of the tower to be made as per the NEA regulations, which to 
ensure that a safety margin is included in the design to reduce the risk from 
any seismic activity, wind loads, etc. 

 Risks to general public during stringing activities to be mitigated by initial 
on-site training of workers and sensitisation of the local community. 

 Once the stringing is complete, notices (danger-sign boards) and anti-
climbing devices to be put on all the faces of the tower. 

NWEDC/EPC 
Contractor  

Monthly  

Accidents during tower erection  Ensure compliance of safe practices and implementation of safety manual 

 Provide and ensure use of personal protective equipment (PPEs) like, safety 
goggles, gloves, safety harness, helmets, gumboots etc. 

 Hoisting equipment shall be properly rated and maintained and hoist 
operators properly trained. 

 Signs and other obstructions shall be removed from tower prior to 
undertaking work. 

 Prior training of the workers regarding health and safety procedures, 
especially in terms of working at height. 

NWEDC/EPC 
Contractor  

Monthly  
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S. N. Resources/Area Mitigation Measures Responsibility  Timelines/ 

Frequency of 

Monitoring 

8 Social Economic    

 Impacts on Economic 
Opportunities 

 To the extent possible, the labour requirements for the construction 
activities shall be met with local labour, depending upon the skill available, 
in keeping with the employment and skill training plan prepared for the 
Project. 

NWEDC/EPC 
Contractor  

Monthly  

Loss of crops or agriculture land  During stringing process and tower erection process, compensation for crop 
loss, if any will be provided as per the required law. 

 All assets and crops to be valued at replacement value during land 
negotiations – allow harvesting of standing crops. 

 Landowners shall be allowed to salvage any materials from their assets. 

 Have provision to compensate adequately based on replacement value, any 
kind of damage to the assets/crops/other properties of the local incurred due 
to Project activities.  

NWEDC/EPC 
Contractor  

Monthly  

8 Community Health and Safety  The local community, and in particular children, will be sensitised to the 
dangers of construction sites prior to and during the works. 

 The landowners and local community will be given adequate notice in 
advance of the initiation of construction activities, the possible health and 
safety risks associated with it, and the safety measures to be followed. 

 Appropriate signage in the local language will be erected. 

 Excavation for foundations will be closed up as soon as practicable to 
prevent people or animals falling into the excavations.  

 The transport of heavy and abnormal loads will be undertaken out of 
normal working hours whenever possible. 

NWEDC/EPC 
Contractor  

Monthly  

Operation Phase 

1 Electric-Magnetic Field    

 Passage of high voltage and 
potential health effects 

 Potential exposure to the public to be maintained below the reference levels 
developed by the International Commission on Non-Ionizing Radiation 
Protection. 

 Provide adequate training to workers on the identification of occupation 
EMF levels and hazards. 

NWEDC/O&M 
Contractor 

Regularly 

 Interference with 
Telecommunication systems and 
other lines 

 Clearance from telecommunication and telegraph wires will be maintained. NWEDC/O&M 
Contractor 

Regularly 

2 Noise    

 Noise from Overhead 
line due to Corona effect 

 Use of conductors conforming to NEA standard to minimise corona effect 
during foul weather conditions. 

NWEDC/O&M 
Contractor 

Regularly 
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S. N. Resources/Area Mitigation Measures Responsibility  Timelines/ 

Frequency of 

Monitoring 

3 Occupational Health and Safety    

 Live Power lines  Use of lock-out/tag-out procedure, before work is performed on, or in close 
proximity, to the lines. 

 Trained and certified workers shall be involved in installation, maintenance, 
or repair electrical equipment. 

 The worker shall be properly insulated from the energized part with gloves 
or other approved insulation prior to start of work. 

 Ensure proper use of special safety equipment and procedures when 
working near or on exposed energized parts of an electrical system 

 Fall protection shall be in place prior to working at towers and poles. 

 When operating power tools at height, workers shall use a second (backup) 
safety strap. 

 Signs and other obstructions shall be removed from poles or structures prior 
to undertaking work. 

 Approved tool bag shall be used for raising or lowering tools or materials to 
workers on structures. 

NWEDC/O&M 
Contractor 

Regularly 

4 Community Health and safety    

 Community Health and Safety  Grounding conducting objects (e.g. fences or other metallic structures) shall 
be installed near power lines, to prevent shock. 

 Fixing of permanent warning plates (danger-sign boards). 

 Fixing of anti-climbing devices on all faces of the towers. 

 The community in the immediate vicinity shall be informed of the possible 
risks associated with the transmission line, the measures put in place to 
ensure safety and the precautions to be taken by the local community for 
the same. 

NWEDC/O&M 
Contractor 

Regularly 

5 Ecological Impacts    

 Birds roosting or nesting on 
transmission towers and lines and 
risk of electrocution of threatened 
species  

 Bird safe strain poles with insulating chains of at least 60 centimetres in 
length shall be adopted. 

 Regular checking of vacuums or holes in the towers during breeding season 
shall be conducted. 

 Transmission poles shall be raised with suspended insulators to the extent 
possible. 

NWEDC/O&M 
Contractor 

Regularly 
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S. N. Resources/Area Mitigation Measures Responsibility  Timelines/ 

Frequency of 

Monitoring 

6 Socioeconomic    

 Loss of crop or agricultural field  During maintenance activities, compensation for crop or tree loss, if any, 
will be in conformance with IFC PS 5. 

NWEDC/O&M 
Contractor 

Regularly 

EPC = engineering, procurement, and construction; IFC = International Finance Corporation; NWEDC = Nepal Water and Energy Development Company; O&M = operations and 
maintenance; PS = Performance Standard 
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7.12 CUMULATIVE RIVER BASIN IMPACTS 

7.12.1 Introduction 

The International Finance Corporation (IFC) defines cumulative impacts as the combination of 

multiple impacts from existing projects and/or anticipated future projects that may result in 

significant adverse and/or beneficial impacts that would not be expected in the case of a stand-

alone project. This chapter describes and evaluates the potential cumulative impacts of the 

Project along with other past, existing, or future actions/projects on the natural environment, 

social and economic conditions, and community health. 

The Upper Trishuli-1 (UT-1) Project will be located in the Trishuli River Basin where other 

infrastructure projects are either being built or are planned, including multiple hydropower 

projects. An assessment of cumulative impacts was not included in the Project’s original 

Environmental Impact Assessment (National EIA; NWEDC 2012); however, a Cumulative 

Impact Assessment (CIA) was included in a Supplemental ESIA (ESSA 2014). . 

The IFC has funded a Trishuli River Basin Cumulative Impact Assessment (TRB CIA), which is 

currently underway and will help identify and manage potential cumulative impacts from the 

Upper Trishuli-1 Project and other hydropower projects in the Trishuli River Basin.  This study 

is expected to be completed in the summer of 2018 and the preliminary results are summarized 

here.  

The  TRB CIA follows  a six-step methodological approach based on international best practice; 

mainly the Good Practice Handbook on Cumulative Impact Assessment and Management for the 

Private Sector in Emerging Markets (IFC 2013).  This approach uses a Valued Environmental 

and Social Components (VEC)-centred approach in which the focus of the analysis are  the 

VECs that are impacted by multiple projects and developments and subject to the influence of 

various natural and social pressures/stressors.  

The Trishuli River Basin has already been altered by anthropogenic activities, with six 

hydropower projects currently in operation (Government of Nepal DOED 2018). Existing 

cumulative impacts are evident not only in terms of aquatic habitat fragmentation, but also in 

terms of overall degradation of the catchment area (e.g. deforestation, erosion, multiple access 

roads, and transmission lines). According to the TRB CIA, commonly identified cumulative 

impacts include the following: 

 Changes in land use 

 Impacts on the local economy, demography and infrastructure in view of in-migration linked 

to hydropower development (and other stressors) 

 Reduction of water flow along certain river stretches 

 Increase in sediment loads to the watershed and alteration of the sediment dynamics 

 Impacts on livelihoods of project affected persons and on communities dependent on altered 

ecosystem services (including downstream flows); 

 Aquatic impacts, in particular for fish as a result of reduction of flow and barriers to 

migration by dams.  
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 Interference with migratory routes and/or dispersal of terrestrial wildlife caused by 

inundation and associated infrastructure such as transmission lines  

 Erosion and run off into river caused by reduced soil stability as a result of access road 

construction.  

 Loss of aesthetic,  recreational, cultural and  values 

The most significant cumulative impacts relate to land use change; reduced water availability 

(locally along the river segments with reduced-flow); fragmentation (by the barrier effect of the 

dams) and degradation of aquatic habitats; and the increased risk of landslides.  

7.12.2 Background 

There are nine major river basins in Nepal (i.e. Mahakali, Karnali, Babai, Rapti, Gandaki, 

Bagmati, Kamala, Koshi, and the Kankai). The Gandaki watershed is located in central Nepal, 

originating across the border in China and extending through the southern border to India. The 

Trishuli watershed is one of eight sub-basins of the Gandaki River Basin, covering an area of 

32,000 square kilometres (km²), approximately 13 percent of the total Gandaki area. Trishuli is 

located on the Eastern corner of the Gandaki basin within the physiographic Highland and 

Midland zones and characterized by average altitudes of 2,000 metres and high valley landscapes 

(ESSA 2014). 

The Trishuli River originates in the Tibet Autonomous Region of the People’s Republic of 

China, where it is known as Bhote Koshi. The catchment area of Bhote Koshi in Tibet is about 

3,170 km2 for a river length of 120 kilometres. The Trishuli River extends approximately 106 

kilometres within Nepal, with high gradients in the initial 40 kilometres and rapids along its 

entire length.  

Given the perennial nature of Nepal’s rivers and the steep gradients of the topography, Nepal has 

a significant potential for hydropower development. According to the Supplemental ESIA CIA, 

in 2014 the installed capacity generated by the 38 operative hydropower facilities in Nepal was 

about 700 megawatts (MW). Hydropower made up approximately 90 percent of Nepal’s power 

system with the rest met by multi-fuel plants, while only about 40 percent of Nepal’s population 

had access to electricity. The 2015 earthquake damaged 14 existing hydropower projects in 

Nepal. According to the Nepal Electric Authority, the country’s generating capacity fell to 

354 MW as a result of the earthquake (Schneider 2015). 

The main economic activities in the Trishuli Basin  are forestry and small scale agriculture in the 

upper part of the watershed, and agriculture in the lower part (ESSA 2014). As previously 

mentioned, the upper part of the watershed is characterized by steep, difficult to access terrain 

and is predominately forest covered.  

Prior to the earthquake, subsistence production was the typical form of agriculture in the region 

(ESSA 2014). Population densities in the area close to the Project are low due to the difficult 

terrain and lack of transportation-related infrastructure (see Figure 7.12-1).  
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Source: ESSA 2014

Figure 7.12-1: Population Density in the Trishuli Watershed Prior to the Earthquake 
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According to post-earthquake studies performed, the agricultural lands in almost all villages in 

the Trishuli River Basin have been damaged. Additional earthquake and landslide impacts 

include the major loss of livestock, loss of infrastructure, reduced access to health and education 

services, rising living costs, and increased demand for non-farm-based livelihoods (ERM 2016). 

Forests in the Trishuli River Basin are managed either by the government or by Community 

Forest User Groups (CFUGs).  The Langtang National Park (LNP) is located on the eastern bank 

of the Trishuli River while community forests are located on the western bank. Forest density is 

much higher within the LNP compared to the community forests. The forest vegetation in the 

community forests along the western bank showed evident signs of anthropogenic activities and 

of ecological degradation. The local CFUGs protect and manage these forests and also conduct 

development activities, in accordance with a strict operational management plan approved by the 

District Forest Office (DFO).  

From a conservational perspective, and within the broader Chitwan-Annapurna Landscape 

(CHAL) area, the Trishuli River is considered a naturally occurring corridor that provides critical 

linkages north–south in the landscape (ESSA 2014). Common biodiversity conservation issues 

affecting the CHAL region include deforestation, overexploitation of community forests, illegal 

harvest of non-timber forest products, hydropower development affecting freshwater ecosystems 

connectivity, poaching, and forest fires and landslides as commonly occurring natural hazards. 

7.12.3 Current Development Status of the Trishuli Watershed 

7.12.3.1 Hydropower Development 

As previously mentioned, hydropower has been the main development activity in recent years in 

the Trishuli Basin, with six operating projects, seven projects under construction, and eleven 

projects planned (construction licenses have been given).  Another 17 projects applied for or 

have already received survey licenses (Government of Nepal DOED 2018).  Figure 7.12-2 shows  

all of the existing, under construction and planned projects in the Trishuli Basin. 
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Figure 7.12-2: Hydropower Development in the Trishuli Basin: Existing, Under Construction and Planned Projects  
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In the Trishuli watershed, six hydropower facilities are currently in operation. The oldest facility, 

the Trishuli Hydropower Project with a capacity of 24 MW, is located in the middle part of the 

watershed, near Betrabati, and has been in operation since 1967. Figure 7.12-3 shows the 

operational hydropower projects and the road network in the Trishuli Basin. 

Source: Hagler Bailly 2018 

Figure 7.12-3: Operational Hydropower Projects and Road Networks in the Trishuli Basin 

7.12.3.2 Existing Roads 

Roads in the Trishuli are concentrated in the middle part of the watershed, where the population 

density is higher and the topography is more favourable. The development of hydropower 

projects in the upper part is driving the extension of the road networks into this region; however, 

construction of roads in this part of the watershed requires huge investments in both construction 

and maintenance because of the remote location and the harsh topography. Common adverse 

environmental impacts associated with road expansions in mountainous areas include landslides, 

slope instability, soil erosion, and roadside runoff. 

The existing Betrawoti-Mailung-Syabrubesi Road (i.e., the “Army Road” because of the 

involvement of the Nepal Army with its construction) is currently being upgraded to the China 

border, potentially to serve as a segment of China’s One Belt One Road Project. 
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7.12.3.3 Other Existing Environmental and Social Stressors 

Landslides 

Landslides are the most important factor in land degradation in Nepal. Landslides occur almost 

every year, particularly in the sloping areas of high mountains and low hills during the monsoon 

season. Based on slope (> 45 degrees) and land cover, areas with high landslide potential were 

spatially identified in the Trishuli Basin (see Figure 7.12-4). The upper part of the basin is 

especially affected by this problem. 

Both natural (e.g. high relief or steep slopes, unstable geology, and concentrated rainfall) and 

human factors (deforestation, improper land use, road construction, and agricultural activities on 

hill slopes) can induce landslides. The consequences of landslides include topsoil erosion; 

damaged and destroyed roads, trails, and bridges; loss of land, lives, and property; and siltation 

in low-lying areas resulting in unproductive land. About 1.8 million hectares (ha) (13 percent) of 

the land in the mountains is estimated to be severely degraded by landslides (ADB and 

ICIMOD 2006). 

Representative communities consulted during the TRB CIA, indicated that building of access 

roads for village infrastructure has led to loss of soil stability, exacerbating landslides and loss of 

biodiversity.  This has been compounded by deforestation caused by upstream communities. 

 

 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 7 
Upper-Trishuli Hydroelectric Power Project  Key Project Environmental and Social Impacts, Risks, and Mitigation 

7.12-8 

 
Source: Data Source 

Figure 7.12-4: Landslide Potential in the Trishuli Basin 
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Sand and Gravel Mining  

Most of the downstream sections of the Trishuli River from Devighat are heavily mined for sand 

and gravel. Sand mines are also prevalent upstream on the Tadi Khola near its confluence with 

the Trishuli River. The mines are legal as well as illegal. Local communities believe that water 

quality and fish abundance is very poor downstream of these in-river mines. 

Climate Change 

In Nepal about 80 percent of the annual rainfall occurs during the monsoon season (June– 

September). Historic data shows annual precipitation, especially in the monsoon season, has 

declined and the Himalayan glaciers are rapidly melting and retreating, affecting streamflow 

seasonally and altering groundwater recharge patterns. Extended drought conditions have 

occurred since 2000 (USAID 2015).  

Climate change is a threat to water resources, biodiversity, and vulnerable human communities. 

Nepal is projected to have higher temperatures (between 1°C to 4°C in 2060), drier winters and 

wetter monsoons, and to experience an increase in melting glaciers (World Bank et al. 2011; 

IDS-Nepal 2014). Climate change is estimated to result in a change in monsoon rainfall patterns, 

longer dry seasons, melting of the glaciers that provide dry-season water, reduction of 

groundwater and aquifer recharge, and an increase in flood frequency (including glacier lake 

outbursts) and droughts (World Bank et al. 2011; USAID 2015). 

The major risks associated with climate change are (1) increases in extreme streamflows that 

could jeopardize the physical integrity of the headworks; and (2) decreases in low season flows 

that could jeopardize the success of the Project and adversely affect aquatic ecology. 

7.12.4 Future Development Projections for the Trishuli Watershed 

Future development in the Trishuli watershed can be broadly divided into three groups: 

 Hydropower Development 

 Transmission Lines 

7.12.4.1 Hydropower Development 

Seven hydropower plants are under construction on the Trishuli River itself, including one on the 

Bhote Koshi): 

 The Rasuwagadhi Project (Bhote Koshi) – 111 MW capacity, upstream of the UT-1 Project 

(run-of-river) 

 Upper Sanjen – 14.8 MW capacity on the Sanjen River upstream (run-or-river, design 

discharge of 11 m3/sec) 

 The Sanjen Project – 42.5 MW capacity on the Sanjen River upstream (run-or-river, design 

discharge of 12 m3/sec) 

 Upper Mailung A Project – located on the Mailung Khola, a tributary joining the Trishuli just 

downstream of the UT-1 Project; 
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 Upper Mailung Project - located on the Mailung Khola, a tributary joining the Trishuli just 

downstream of the UT-1 Project; 

 Upper Trishuli 3A Project – 60 MW capacity, downstream of the UT-1 (run-of-river) 

 Upper Trishuli 3B Project – 37 MW capacity, downstream of the UT-1 (run-of-river) 

7.12.4.2 Transmission Line 

The transmission lines for the UT-1 Project only extends for about one kilometre before 

connecting with the Chilime transmission line. Detailed information for proposed transmission 

lines related to the projects illustrated in Figure 7.12-2 is not available. For example a 

transmission line being constructed for UT 3A HEP follows the Trishuli River and then an 

alignment on forested hill slopes in the buffer zone of the Langtang National Park. There are 

however no details available on this.  Likely impacts associated with the construction of 

transmission lines include land clearing and slope stabilization for which mitigation measures 

will be provided in the  TRB CIA.   

7.12.5 Cumulative Impact Assessment Spatial and Temporal Boundary 

Definition 

7.12.5.1 Spatial Boundary 

As previously discussed, the Trishuli watershed extends across Nepal’s borders with a significant 

part of its river (120 kilometres) in Chinese territory (ESSA 2014). At this time, we are not 

aware of any existing or proposed hydropower projects in the Chinese portion of the Trishuli 

River Basin.  This may be attributable to the poor vehicular access to this area.  With the ongoing 

construction of the Army Road along the Trishuli River into China, access will be improved, 

which may generate more interest in this area from hydropower developers.  The Army Road is 

also improves access to Langtang National Park and thereby increases the risk of encroachment, 

hunting, poaching, logging, collection of natural products, and other incompatible activities 

within the Park. 

From a fishery standpoint, Common snowtrout were found during fish sampling for the 

Rasuwagadhi HEP, which is very near the Chinese border, although the Dinnawah snowtrout 

was not.  The developer has indicated that there is an impassable barrier immediately upstream 

of the Rasuwagadhi HEP that prevents further upstream migration.  This area is also approaching 

the elevation/temperature tolerance for the Common snowtrout.  So provision for migratory fish 

passage at any hydropower projects upstream of Rasuwagadhi HEP is probably not needed.  

Development of a large storage or peaking hydropower project in the Chinese portion of the 

Trishuli River Basin could have impacts downstream in Nepal, but at this time, no projects have 

been identified.   

The downstream boundary was delineated at the Super Trishuli Hydroelectric Project (HEP), 

downstream of the Trishuli River’s confluence with the Budhigandaki River.  
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7.12.5.2 Temporal Boundary 

Considering the constantly changing hydropower market in Nepal, a temporal limit of 

approximately 10 years in the future was established for hydropower projects to include in the 

analysis, and a typical 50 year life expectancy of most hydro projects.  This temporal boundary 

was the basis for the identification of the 24 hydropower projects within the CIA’s spatial 

boundary.   

7.12.6 Description of Potential VECs 

Based on stakeholder engagement, the potential VECs identified for the CIA analysis of the 

Trishuli River Basin are shown in Table 7.12-1.  

Table 7.12-1: Potential VECs relevant for the TRB CIA 

VEC Comments Pressure/Risk Indicator 

Water Uses  Major impacts associated with hydropower 
development, will be on hydrological variables 
and other users of the water resource. 

 Impacts in the flow-reduced stretch of the river 
(irrigation, water mills, sand and gravel mining, 
sacred sites such as cremation grounds) are a 
common concern for communities 

 River under reduced flow  

 Competition with other users  

Fish and 
Aquatic Habitats 

 The main impact on biodiversity will be on 
aquatic habitats. 

 Fish and people whose livelihoods (or part of 
them) depend on fishing were consistently 
identified through consultations with local 
stakeholders 

 River under reduced flow  

 Barriers for fish movement  

Local Economy 
and Livelihoods 

 Locals have expressed concern over land use 
changes and related impacts (reduction of 
agricultural land, less productivity, general non-
availability of land, etc.). 

 Other major concerns for local communities 
include harvesting/illegal harvesting of trees, 
degradation of forest, and loss of forest products 
including non-timber forest products (NTFP). 

 Indicators on economic vulnerability;  

 Changes in livelihood patterns; 

 Outmigration;  

 Changes in income streams 

 Pressure on forest use (percentage of forest 
land within the concession areas) 

 Pressure on agricultural land (percentage of 
agricultural land within the concession 
areas) 

7.12.7 Cumulative Impact Scenarios 

The following scenarios are used in TRB CIA  

 Pre-Project Baseline: This scenario represents the conditions when there were no 
hydropower projects in the basin.  

 Existing Projects: This scenario represents the present conditions in which six (6) of the 
existing projects as listed in 7.12-2 are operational.  

 Existing + Under Construction Projects: This scenario represents the expected 
conditions in which six (6) of the existing projects and seven (7) of under construction 
projects as listed in 7.12-2 are operational.  
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 Existing + Under Construction+ Committed Projects: This scenario represents the 
expected conditions in which six (6) of the existing projects, seven (7) of under 
construction project, and the UT-1 project (which is the only project that has presently 
been committed) as listed in 7.12-2 are operational.  

 Full Development: This scenario represents conditions in which all of the above and ten 
(10) planned projects as listed in Table 7.12-2.  

Table 7.12-2: Hydropower Projects within Scenarios 

 Existing/Operational MW River 

1 Chilime (CHP) 22 Chilime 

2 Devighat (DHP) 14 Trishuli mainstem 

3 Mailung Khola HEP 5 Mailung Khola 

4 Tadi Khola HPP 5 Tadi Khola 

5 Thoppal HPP 2 Thoppal Khola 

6 Trishuli (THP) 24 Trishuli mainstem 

 Under Construction 

  

1 Rasuwagadhi (RGHEP) 111 Trishuli mainstem 

2 Upper Sanjen (USHEP) (NEA SPV) 15 Chilime 

3 Sanjen Hydro Project (SHEP) (NEA SPV) 42 Chilime 

4 UT 3A HEP 60 Trishuli mainstem 

5 UT 3B HEP 37 Trishuli mainstem 

6 Upper Mailung Khola HEP (Molina Power) 14 Mailung Khola 

7 Upper Mailung A HEP 6 Mailung Khola 

 Committed 

  

1 UT-1 216 Trishuli mainstem 

 Planned   

1 Super Trishuli HPP 100 Trishuli mainstem 

2 Langtang Khola Small HPP 10 Langtang Khola 

3 Lower Tadi  5 Tadi Khola 

4 Phalaku Khola HPP 15 Betrabati Khola 

5 Salankhu Khola HPP 2.5 Salankhu Khola 

6 Tadi Khola Hydro Project (TKHP) 4 Tadi Khola 

7 Upper Tadi HPP 11 Tadi Khola 
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 Existing/Operational MW River 

8 Phalaku Khola HPP 5 Betrabati Khola 

9 Sanjen Khola HEP (Salasungi Power) 78 Chilime 

10 Trishuli Galchi HPP 75 Trishuli mainstem 

 

7.12.8 Finalizing VECs and Assessing Cumulative Impacts 

The TRB CIA is not yet completed and preliminary results are presented here if available. 

7.12.8.1 Fish and Aquatic Habitats 

A River Basin Environmental Flow (Eflow) assessment was conducted to evaluate the effects of 

multiple hydropower projects on the following native fish species: 

 Snowtrout (Schizothorax richardsonii), this is representative of other Snowtrout 

(Schizothorax) species of the Trishuli River. 

 Golden Mahseer (Tor putitora), this is representative of other Mahseer (Tor) species of 

the Trishuli River. 

 Buduna (Garra annandalei), this is representative of other Garra species of the Trishuli 

River. 

 Indian Catfish (Glyptothorax indicus), this is representative of other Glyptothorax species 

of the Trishuli River. 

The first two are migratory species while the remaining two are non-migratory or resident 

species.  

Construction of dams is likely to impact both the resident and migratory fish species. The 

migratory species will be affected by the barrier created by the dams as well as alterations in 

flows, while the non-migratory species will be affected by alterations in flows. Indicator species 

were also selected to cover the entire Eflow Study Area based on their temperature preference. 

Snowtrout is found in cold-cool water zone, Mahseer and Indian Catfish in cool water zone while 

Buduna is found in cool-warm zone. The following is an indicative delineation of these zones, as 

illustrated in Figure 7.12-5.  
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Figure 7.12-5: Delineation of Temperature Zone 

The Trishuli River upstream of the confluence with Salankhu Khola is cold water zone. 
Maximum summer temperature in this zone are estimated to range between 16°C and 
18°C.  

 The Trishuli River downstream of the confluence with Salankhu Khola and upstream of 
site of Super Trishuli dam is cold-cool water zone. Maximum summer temperature in this 
zone is estimated to range between 20°C and 22°C.  

 The Trishuli River downstream of site of Super Trishuli dam is a cool-warm water zone. 
Summer temperature in this zone is estimated to range between 23°C and 26°C.  

Figure 7.12-6 shows the regional distribution of the two migratory species selected as indicators 

for Eflow assessment, the Snowtrout and the Mahseer, and the Discrete Management Units 

(DMUs) in which these species are presently found. The range of Mahseer is limited to 

elevations of the order of 300 m to 1,100 m, while the Snowtrout covers the entire range of 

Mahseer and migrates further up the streams to elevations of the order of 500 m to 3,000 m.  
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Figure 7.12-6: DMU delineation for Snowtrout and Golden Mahseer 

Figure 7.12-7 illustrates the elevation profile of the Trishuli River, distribution of elevation 

and temperature zones, as well as location of Eflow sites. The upper reach of the Eflow Study 

Area from the Chinese border up to the Upper Trishuli-3B HPP is steep with an average 

slope of 3%. From Upper Trishuli-3B to just above the Tadi Khola confluence, the river is 

moderately steep with an average slope of 1%. From there downstream to the Super Trishuli 

HEP, the Trishuli River has a relatively mild slope with an average slope of 0.3%. 

 

Figure 7.12-7: Elevation Profile of the Trishuli River with Slope and Division of 

Temperature Zones 
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Cumulative Impact Assessment for Indicator Fish Species. 

Downstream Response to Imposed Flow Transformations (DRIFT) model is used for the Eflow 

assessment. The Eflow assessment team will qualitatively apply the lessons learned from 

evaluating eflows using the DRIFT model for other hydropower projects in the Trishuli Basin 

and elsewhere in the Himalayan region to assess the likely impacts of hydropower developments 

on river biodiversity and ecosystems, and make recommendations on management measures to 

minimize these impacts.  

Indicators used 

Seven Eflow Sites have been chosen on the main Trishuli River in the Eflow Study Area. 

Baseline and scenario hydrological daily time series data is being obtained for all seven Eflow 

sites. The hydrological record for the Trishuli River suggests that this is a flood-pulse system, 

with four well-defined seasons. Once the seasons are defined, DRIFT is being used to calculate a 

suite of ecologically-relevant flow indicators that are used by the specialists to determine the 

flow-related links to the ecosystem indicators. These indicators are provided in Table 7.12-3.   

Table 7.12-3: Flow Indicators Used for the DRIFT Modelling  

Indicator  Reason for selection as indicators  

Mean annual runoff  Gives an indication of annual abstraction/addition of water, if any.  

Dry season minimum 5-day discharge  Dry season minimum 5-day average flows influence available 
habitat area, fish movement, and winter temperatures (buffering)  

Dry season onset  Onset and duration of seasons:  

 link with climatic factors  

 cues fruiting and flowering  

 cues migration/breeding  

 support life-history patterns.  

Dry season duration  The dry season is typically the harshest season for aquatic life to 
survive. This is the time when flows are low, water quality 
influences potentially stronger and temperatures (either hot or cold) 
are most challenging. Increases in the duration of this harsh period 
can have significant influence on overall chances of survival.  

Dry season average daily volume  Dry periods  

 promote in-channel growth  

 support larval stages  

 maintain intra-annual variability.  

Wet season onset  Onset and duration of seasons:  

 link with climatic factors  

 cues fruiting and flowering  

 cues migration/breeding  

 support life-history patterns.  

Wet season duration  Important for supporting life-stages, such as hatching and growth of 
young. The wet season is also when most erosion and deposition 
occurs due to the higher shear stress and sediment loads in the river.  
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Indicator  Reason for selection as indicators  

Wet season flood volume  Floods:  

 dictate channel form  

 flush and deposit sediment and debris  

 promotes habitat diversity  

 support floodplains  

 distribute seeds  

 facilitate connectivity  

 control terrestrial encroachment.  

Transition 1 and Transition 2 average 
daily volume  

Dry-wet-dry transitions:  

 distribute sediments and nutrients flushed from the 
watershed  

 distribute seeds  

 support migration of adults and larvae  

Ecosystem indicators are comprised of riverine components that respond to a change in river 

flow (or sediment) by changing their abundance; concentration; or extent (area). The ecosystem 

indicators that are selected to capture the response to changes in water flow and longitudinal 

connectivity as represented by the indicators in Figure 7.12-8 are the most influential in the life 

history of the fish species considered.  

 

Figure 7.12-8: Ecosystem Indicators for DRIFT Modelling 

For each of the ecosystem indicators a response curve, which are are drawn for a range of 

possible changes in each linked indicator, regardless of what is expected to occur in any of the 

scenarios is used. The response curves from the Neelum-Jhelum Basin in Pakistan have been 

utilized for modeling of Trishuli Basin, since both the river basins have similar species and are 

Himalayan Rivers. 
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Assumptions  

Barrier Effects 

The influence of the weir and reservoir of different HPPs on Snowtrout and Mahseer populations 

at the various sites is partially attributable to the barrier created to the movement of fish between 

breeding and feeding areas, or between the main stream and tributaries. To account for this 

influence, the DRIFT model will consider the influence of weirs on the movement of Snowtrout 

and Mahseer between the Eflow sites.  

Within the DRIFT model, the barrier effect of water resource developments is modelled through 

specifying percentage reductions (or increases) in the “connectivity” between one site and 

another. Connectivity effects are specified per indicator and are considered for each of the five 

scenarios.  

Peaking Impacts 

The impact of peaking on ecosystem will be illustrated for a selected development scenario, 

taking into account design and operating configurations of projects for which information is 

available. A non-peaking or a baseload operation will be considered as a base case. Selected 

projects will be placed in peaking mode and a semi-quantitative assessment of impacts will be 

provided. 

DRIFT Modelling to Assess Cumulative Impacts  

The DRIFT model will brings together information on sites, scenarios, flow indicators, and 

ecosystem indicators to provide predictions of how the latter will change with changes in flow. 

For the TRB CIA, the DRIFT model will indicate how ecological integrity ratings and mean % 

changes of all indicators will change with changes in flow across the five scenarios.  

The preliminary results of the DRIFT modelling indicate that: 

 Fish migration will be severely impacted by the up to seven likely hydropower projects 

along the main stem of the Trishuli River.   

 The existing Devighat and Trishuli HEP do not have fish passage facilities and have 

already interrupted fish migration and fragmented the snowtrout population into separate 

populations 

 If fish passage facilities are not provided on proposed hydropower projects, the migratory 

fish populations will be even further fragmented 

 Provision of adequate Eflows is critical to both provide sufficient flow for upstream fish 

migration and maintaining a minimum level of ecological integrity for the diversion reach 

 Extensive portions of the mainstem of the Trishuli River will be converted from free 

flowing river into a series of reservoirs and diversion reaches, likely converting the 

Trishuli River from Natural Habitat into Modified Habitat. 

 Most of the projects are proposed with run-of-river operations.  Maintaining relatively 

natural flows are critical for those river segments between projects.   
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Potential management and mitigation measures include: 

 Coordinated monitoring to better understand migratory fish movement and the relative 

importance of tributaries as spawning grounds; 

 Coordinate with the Government of Nepal to establish acceptable VEC indicators and 

manage the river basin to meet those indicators; 

 Provide fish passage at all proposed mainstem hydropower projects (including repairing 

the damaged fish ladder at UT-3A HEP); 

 Identify and protect important spawning grounds on tributaries to the Trishuli River as 

fish sampling from the Upper Trishuli has found most spawning occurs on the warmer 

and less turbid tributaries then on the snow fed Trishuli River mainstem; 

 Provision of an Eflow at all proposed hydropower projects based on a holistic assessment 

of river ecology; and 

 Development of an offset for the loss of natural habitat. 

The Trishuli-1 Project’s relative contribution to these impacts is relatively minor in that it will 

operate in a true run-of-river mode, have a very small reservoir, provide fish passage, provide 

Eflows/Adaptive Management Program adequate to maintain the primary ecological functions of 

the diversion reach, and conduct a robust monitoring program. 

7.12.8.2 Social VECs 

With respect to social VECs, ERM will utilize information made available in EIA and IEE 

reports in addition to stakeholder consultation at the national, state and basin-level to determine 

baseline conditions and obtain an assessment of potential stressors, impacts and suggestions for 

mitigation and management. Some of the key stakeholder groups are identified in Figure 7.12-9.  
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Figure 7.12-9: Emerging Stakeholders of Interest 

ERM will seek to quantify impacts on social VECs based on the stakeholder engagement and 

data collection process that is presently ongoing (see Figure 7.12-10). Based on indicators of 

ecosystem services such as extent of dependence of communities on income from fishing and 

extraction of sand and gravel from the river, a sensitivity map for the socioeconomic dependence 

of communities on ecosystem services will be prepared to facilitate impact assessment. The 

results of the cumulative impact assessment on aquatic VECs will be considered in conjunction 

to the socio-economic sensitivity mapping described above. This assessment will indicate 

changes in habitats or species and provide indications on how the Affected Communities 

dependence on the former will be altered.   

Figure 7.12-10: Indicators to Determine Baseline Conditions of Social VECs 
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7.12.9 Summary of Management Planning for the TRB CIA  

There is the potential for at least 24 hydropower projects, and possibly as many as 40 

hydropower projects, in the Trishuli River Basin, which collectively pose significant 

environmental and social risks to important VECs. The TRB CIA should result in the following:   

1. Provide a Strong Technical Foundation for Action 

The results of the TRB CIA should provide a solid technical foundation for key stakeholders 

(e.g., government agencies, hydropower developers, NGOs, affected communities) on the need 

for action and clearly demonstrate how unplanned development could irreversibly impact the 

Trishuli River Basin.  

2. Highlight the Need for Enhanced River Basin Planning 

Consultation with key government stakeholders have revealed that there are few policy frame-

works that pertain to river basin planning in Nepal. Salient ones include:  

 Ministry of Federal Affairs and Local Development (MOFALD): Environmental Friendly 
Local Governance Framework (EFLGF) - with the new federal structure and 
decentralization in the new constitution, the local governments needs to implement this 
framework and MOFALD is playing a role in facilitating and capacity building within the 
Rural Municipalities and Municipalities. Mitigation plans for cumulative impacts assessed 
through the TRB CIA could potentially align with this framework ensuring greater 
efficiency in their implementation through structured local government participation. 

 Water and Energy Commission  Secretariat (WECS); Water Resource Policy - while there 
are no river basin management plans for Nepal, the draft Water Resource Policy is presently 
being finalized and is presently tabled to the Nepal Cabinet. The new water resource policy 
considers Cumulative Impact Assessment as an important domain. It may therefore be 
possible to effectively communicate mitigation recommendations of the TRB CIA through 
relevant provisions of the Water Resource Policy.  

There is a clear need for enhanced river basin planning for hydropower projects, ideally at the 

government level, so proposed projects are not simply evaluated on a piecemeal basis and the 

mitigation hierarchy can be fully used to manage environmental and social risks.  NWEDC and 

Project lenders shall support development of a Trishuli River Basin Sustainable Development 

Plan. 

3. Demonstrate the Need for a Trishuli River Co-management Organization  

Since cumulative impacts typically result from the actions of multiple stakeholders, the 

responsibility for their management is collective. At times, cumulative impacts can transcend a 

regional/administrative boundary and, therefore, collaboration in regional strategies may be 

necessary to prevent, or effectively manage, such impacts. Where cumulative impacts already 

exist, management actions by other projects may be needed to prevent unacceptable cumulative 

impacts. These could include collaboratively adopting operational regimes (Eflow and peaking) 
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that ensure habitat and species integrity while being guided by standardized baseline assessments 

and data sharing and scientific monitoring and evaluation for adaptive management.  

 There is thereby a need for a platform or organization that can facilitate multi-stakeholder 

cooperation and commitment to collaborate in the monitoring and co-management of cumulative 

impacts in the Trishuli River Basin. This organization could serve as a template for other river 

basins in Nepal.  NWEDC has taken an active role with the TRB CIA and shall continue to be an 

active supporter of any Co-management Organization that may be created out of the TRB CIA. 
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8. STAKEHOLDER ENGAGEMENT 

Public consultation with, and the participation of, various stakeholder groups is a critical 

component of the impact assessment process. This chapter provides an understanding of Nepal 

Water and Energy Development Company Limited’s (NWEDC) engagement activities 

undertaken for the Project, including during the: 

 Land take process – 2009 to 2012 (Section 8.1); 

 National Environmental Impact Assessment (EIA) and Supplementary Environmental and 

Social Impact Assessment (ESIA) process – 2012 to 2014 (Section 8.2);  

 Livelihood Restoration Plan (LRP) formulation process – 2015 (Section 8.3);  

 Earthquake relief process, including the Nepal Water and Energy Development Company 

(NWEDC) relief efforts – 2015 to 2016 (Section 8.4); 

 Gap Assessment Process – 2016 (Section 8.5); 

 Land Acquisition and Livelihood Restoration Plan (LALRP) formulation - 2017 

(Section 8.6); and 

 Free, Prior, and Informed Consent (FPIC) Process – 2017 ongoing (Section 8.7).  

As indicated above, NWEDC has maintained regular engagement with local communities since 

2009. 

Finally, this chapter provides an overview of the Grievance Redressal Mechanism for the Project 

(Section 8.8).  

8.1. LAND TAKE PROCESS ENGAGEMENT (2009 – 2012) 

NWEDC undertook Project land identification and survey activities during 2009 to 2010. This 

was followed by public meetings held in the villages of Mailung, Gogone, and Haku Besi in 

2012. These meetings, undertaken with landowners and other community representatives, were 

aimed at providing information about the Project to the stakeholders, the land requirement for the 

Project, including the community forestland and the proposed entitlements in lieu of the same. 

The final agreements on rates were reached in the presence of the Village Development 

Committee (VDC). It is noted that the terrain of the Project area is difficult and accessibility to 

some of the villages to conduct consultations was challenging during the land take process.  

These meetings were followed by a public hearing after the completion of the EIA, held in 

March 2013 (discussed subsequently). The purpose of the public hearing was to provide a more 

detailed Project understanding and finalize the compensation amount for the land purchase.  

NWEDC requested the intervention of the District Administration when ownership of the land 

was uncertain. NWEDC paid rightful compensation to the identified landowners after ratification 

of the rates through the Compensation Fixation Committee. The land take (tenancy rights 

transfer) was undertaken based on negotiated settlement with the tenancy right holders.  
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Two formal meetings were conducted in case of Guthi land. NWEDC representatives and local 

villagers of Haku Besi (Wards 3 and 7) met on 19 January 2013 to discuss the rates and terms of 

transfer of the tenancy rights. Subsequently a meeting was held at NWEDC’s office in 

Kathmandu between Guthi land tenants of Haku Besi and NWEDC, in which 16 villagers were 

present. Subsequent to the meetings and the agreed rates, the monetised value agreed for the 

transfer of the tenancy rights was transferred in the tenant’s accounts. 

8.2. EIA AND ESIA PROCESSES ENGAGEMENT (2012 – 2014) 

The key engagement activities undertaken as part of the EIA and ESIA process are discussed 

below: 

 Public Meetings, 2012: In the months of September and October 2012, public meetings 

were held in the villages of Mailung, Haku Besi, and Gogone with various local stakeholders 

including the landowners and community representatives. As part of the meetings, the 

information regarding the Project was disclosed, including the location of the key facilities 

and the land requirement for the Project, including the requirement for community forestland 

and the potential benefits to the community in terms of compensation, employment, and 

training. As part of this meeting, the compensation rates for the land to be procured were also 

discussed.  

 Public Meetings, 2013: In continuation of the public meetings, post the measurement of 

private land, consultations, and meetings were undertaken in February 2013 with the 

landowners, for the purpose of negotiations for the land purchase. Following this, after the 

completion of the EIA study, a public hearing was held in March 2013. The purpose of this 

public hearing was to provide an understanding of Project impacts. As part of the meeting, 

the final compensation package was agreed upon with the community and their signatures 

were taken as agreements. Apart from these consultations, meetings were also undertaken 

with the District Administration Office and the Department of Forest Research and Survey to 

finalize the compensation rates and the land procurement process.  

 Supplementary ESIA, 2014: The Project engaged with the community as part of the 

Supplementary ESIA process to gain an understanding of the Project area’s socioeconomic 

conditions, to help the community understand the potential Project impacts, and to 

understand the perception of Project by the community. 

8.3. LRP FORMULATION ENGAGEMENT (2015) 

Community engagement was also undertaken during the EIA and Supplemental ESIA process, 

consultations were undertaken as part of the LRP process. These consultations were undertaken 

amongst the key stakeholder group identified during the land procurement and impact 

assessment process. (Figure 8-1 captures photographs from the 2015 ERM site visit.)  
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Source: ERM site visit 2015 

Figure 8-1: Engagement Undertaken as part of the LRP Process 

The purpose of these consultations was to develop an understanding of the local stakeholder’s 

perception of the Project and its activities, the impacts of the Project on the community, 

especially in terms of the impacts of land take, the adequacy of the compensation provided, and 

the possible livelihood restoration activities that could be introduced to support the Project 

Affected Families (PAFs). Table 8-1 provides a list and purpose of the consultations undertaken. 

Table 8-1: List of Stakeholder Consultations Undertaken 

S. No Stakeholder 

Group 

Village/ VDC Date  Purpose  

1 Community 
Forestry User 
Group 

Mailung 18-11-2014 To understand the functioning of the CFUGs, 
the impact of the Pon, the guthi land, the 
compensation paid for the same and pending 
issues is any. 

2 Jan Sarokar 
Samiti 

Mailung 11-01-2015 To discuss the purpose and functioning of the 
Jan Sarokar Samiti  

3 Community 
Forestry User 
Group 

Haku Besi 13-1-2015 To understand of the functioning of the CFUGs, 
the impact of the Project on the guthi land, the 
compensation paid for the same and pending 
issues is any. 

4 Tamangs Haku Besi 12-01-2015 To profile the community, understand 
vulnerabilities and impacts from the Project and 
discuss community expectations. 

5 Women Haku Besi 13-01-2015 To understand the profile of women, their status 
on the Tamang family, and impacts specific to 
them and the range of livelihood activities they 
require.  
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S. No Stakeholder 

Group 

Village/ VDC Date  Purpose  

6 Tamangs Haku Besi 13-01-2015 To understand the Tamang community in terms 
of their socio-cultural practices, economic 
profile, their relationship with the other social 
groups, and any impacts specific to them  

7 Youth  Haku Besi 14-01-2015 To develop an understanding of youth’s 
perception and expectations of the Project, the 
changing socioeconomic profile of the villages 
and the Project’s impacts on youth.  

8 Women Mailung 10-02-2015 Understand the profile and socioeconomic 
status of women and their role in the society. 
Develop an understanding of their specific 
perceptions and expectations of the Project and 
the potential impacts of the Project on them. 

9 Women Mailung 11-02-2015 Develop an understanding of the role of women 
in the society in terms of livelihood generation 
and decision making at the community and 
household level. Also, to understand their 
perception and expectations of the Project and 
its potential impacts. 

10 Forest 
Department 

Mailung 12-02-2015 Understand the process of Community 
forestland acquisition, compensation, and other 
related issues. 

11 Fishing Group Karakchapul 12-02-2015 Understand the nature of the fishing activities in 
the area and the potential impacts of the Project 
on the same and the possible mitigation/ 
compensation measures that can be put in place.  

12 Community 
Forest User 
Group 

Mailung 12-02-2015 To develop an understanding of the working of 
the CFUGS, the impact of the Project on the 
Guthi land and the compensation paid for the 
same. 

13 Assistant Chief 
District Officer 

Dhunche 12-02-2015 To understand the land acquisition process in 
the district and the role of the government in the 
same and the policy towards hydropower 
projects. 

14 Senior 
Agriculture 
Development 
Officer  

Dhunche 12-02-2015 To develop an understanding of the agricultural 
activities in the district, the government 
programs and schemes being implemented and 
the identification of potential programs and 
activities that can be undertaken in 
collaboration with the Project proponents.  

15 Mapi 
Department 

Dhunche 13-02-2015 To develop an understanding of the land 
acquisition survey process.  

16 Malpot 
Department  

Dhunche 13-02-2015 To develop an understanding of the role of the 
department in the land survey and transaction 

Source: ERM 2016 
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Since then, the Project has also recruited two Community Liaison Officers (CLOs), who are 

stationed at Dhunche, one of which is from a PAF for the Project. These CLOs are the local 

points of contacts for the PAFs and the local communities; they undertake regular informal 

engagement, play an important role in the process of information disclosure, and also serve as 

the first level of communication for the local community. 

8.4. POST-EARTHQUAKE RELIEF ACTIVITIES AND ENGAGEMENT (2015) 

Nepal was struck by a 7.8-8.1 magnitude earthquake called the “Gorkha Earthquake” on 25 April 

2015. The Rasuwa District, where the UT-1 Project is located, was one of the worst affected 

areas. The earthquake damaged more than 80 percent of the houses and resulted in more than 

200 deaths within the Area of Influence (three VDCs accounting for about 500 households), 

including 43 fatalities within the Project area, and compromised the Project’s access road.  

As a stakeholder in the region, the NWEDC proactively engaged to provide relief and 

rehabilitation support to the earthquake affected communities. As part of this engagement 

process, NWEDC, in partnership with the local government and community based organizations, 

undertook relief activities including immediate interventions/evacuations post-earthquake and 

long-term interventions. NWEDC provided support in terms of the following: 

 Aid in search and rescue operations in Mailung, Gogone, Tiru, and Haku VDC, through 

which they rescued approximately 67 injured locals through helicopters; 

 Immediate relief of food, tarpaulin sheets, blankets, toilet pans and utensils;  

 Distribution of corrugated galvanized iron sheets (over 1550 tonnes) and bamboo (8 per 

family) for the construction of temporary shelters and toilets; 

 Distribution of rice and cooking oil (a total of approximately 37.7 tonnes of rice and 1452 

litres of cooking oil);  

 Establishment of medical health camps and medicine support;  

 Distribution of warm clothes to school children in Haku VDC; 

 Provision of drinking water, water tanks and pipes; and 

 Contribution of $50,000 as support for relief and rehabilitation of quake victims to Nepali 

Ambassador in Seoul by Korea South East Power Company Ltd. (KOSEP). 

This relief support was focused on the villages of Mailung, Gogone, and Tiru, which were the 

most severely impacted. Within these villages, the priority relief support was given to the 

elderly, disabled, and injured people. It should be noted that as part of these relief activities, no 

distinction was made between the Project-affected and other households in the affected VDCs. 
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8.5. GAP ASSESSMENT PROCESS ENGAGEMENT (2016) 

In 2016, ERM was recruited to undertake an environmental and social gap analysis and status 

assessment of the Project within the Area of Influence, in the post-earthquake condition. One of 

the key activities undertaken as part of this assessment was consultation with the internal and 

external stakeholders. Table 8-2 provides a summary of the consultations undertaken. 

Table 8-2: Stakeholder Consultations Undertaken 

Stakeholder Group Location  Key Issues 

NWEDC Kathmandu   Post-earthquake baseline studies being undertaken by NWEDC; 

 Possible design changes being made in the Project due to 
earthquake; 

 Status of ESMS, existing proposed organisational structure for 
implementation of the ESMMP, and HSE plan for the Project; 

 Status and understanding of the various relief activities being 
undertaken by the Project in IDP camps; 

Local Community  Mailung  Understanding of the impacts from the earthquake; 

 Status and understanding of the various relief activities being 
undertaken by the Project, NGOs and government in IDP camps; 

 Change in socioeconomic baseline in the Project area post the 
earthquake, in terms of social structure, livelihoods and access to 
infrastructure and services;  

 Key concerns of the local community in the post-earthquake 
scenario; 

 Key expectations of the community from the Project and the 
government  

Local Community, in 
IDP Camp  

Naubise 

Local Community, in 
IDP Camp 

Bogetitar 

Land Owners in IDP 
Camps 

Across IDP camps  

Local Community, in 
IDP Camp 

Farm Camp 

Local Community, in 
IDP Camp 

Kebutol 

Local Community, in 
IDP Camp 

Pradhikaran 

Agriculture 
Department 

Dhunche   Status and understanding of the relief work and support being 
provided by the Department to the affected communities 

 Discussion on the possibility of involving the Department in the 
implementation of the mitigation measures to be identified as part of 
the gap assessment  

Assistant Chief 
District Officer 

Dhunche  A discussion on the relief work being undertaken in the District 

 A discussion on the possibility of the affected communities 
returning to their villages 

 An understanding of the government’s position and plans on the 
resettlement of the affected communities and the possible way 
forward  

Forest Department Dhunche  The impact of the earthquake on the forest area and landslide 
potential 

 The impact from the earthquake in the Project area  

 The impact of the earthquake on biodiversity within the national 
park  

Forest Ranger, LNP Dhunche  The impact of the earthquake on the forest habitat and biodiversity 

 The measures to be taken by the Department in response to reducing 
flow in the Project’s diversion reach  

Saman (Design 
Engineers)  

Dhunche  An understanding of the possible design changes being proposed in 
keeping with the health and safety concerns, environmental and 
social concern as well as from risk perspective  
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Stakeholder Group Location  Key Issues 

NGO, Samaritan 
Trust 

Dhunche  Status of the various relief activities being undertaken by the NGOs 
and government in IDP camps; 

 Change in socioeconomic baseline in the area post the earthquake, 
in terms of social structure, livelihoods and access to infrastructure 
and services;  

 Key community concerns and Project expectations in the post-
earthquake scenario 

Future activities planned by NGOs in the IDP camps and the 
possibility of the Project partnering with the NGOs in the 
implementation of the mitigation measures  

NGO Manekor Dhunche 

NGO Karuna Dhunche 

NGO Lali Guras 
Samudayak 
Development 
Chamber 

Dhunche 

NGO Parivartan Dhunche 

ESMMP = Environmental and Social Management and Monitoring Plan; HSE = health, safety, and environmental; IDP = 
Internally Displaced Persons; LNP = Langtang National Park; NGO = non-governmental organization  

8.6. LALRP FORMULATION PROCESS ENGAGEMENT (2017) 

As part of the LALRP formulation process in 2017, focus group discussions and key informant 

interviews were undertaken with certain key stakeholder groups in April and May 2017 (see 

Figure 8-2 and Table 8-3). These discussions and interviews were aimed at supplementing and 

triangulating the information made available during the PAF survey and also for collecting 

additional qualitative data on certain key areas, such as non-governmental organization (NGO) 

activity in the area and livelihood restoration mechanisms.  

Source: ERM site visit 2017 

Figure 8-2: Stakeholder Engagement Activities Undertaken as part of LALRP 
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Table 8-3: Stakeholder Engagement as part of the LALRP Process 

Stakeholder Group Group Representatives  Summary of Consultations Undertaken  

NGOs active in the 
Project area 

Manekor  A discussion was undertaken on the activities and 
key learnings of the organizations in the post-
earthquake scenario  

LaCCos 

Lumanti  

Government 
Departments  

National Reconstruction Authority 
(NRA) 

A discussion on the role and purpose of the NRA, 
its key objectives, way forward and challenges 
being faced 

Ministry of Federal Affairs and Local 
Development (MoFALD) 

A discussion on the process of grant disbursal for 
house reconstruction and the role of MoFALD in 
the same  

Department of Urban Development & 
Building Construction (DUDBC) 

A discussion on the overall reconstruction process 
and the designs approved by the government  

Land and Revenue Department  
A discussion on the role and key objectives of the 
agencies and the possibility of associating with 
them for the R&R process 

Veterinary Department  

Chief District Officer (CDO) 

Cottage Industry Department  

Local Community/ 
PAFs 

Women group from Haku VDC 

A discussion with the various stakeholder groups on 
the following aspects:  
 

 The impacts from the earthquake  

 Present livelihood profile  

 Role of the Project in earthquake relief 

 Present perception towards the Project  

 Present expectations from the Project in terms of 
R&R activities 

Women Group from Haku VDC  

Tamang Women Group from Satbise 

Mixed group in Nuabise 

Mixed group in Bogetitar 

Mixed Youth Group  

Mixed Group from Farm Camp  

Women Shop Owner in Nuabise 

Women Shop Owner in Nuabise 

Mixed Group in Khalte 

Key Informant Interview, local 
Politician in Nuabise 

Key Informant Interview, women 
returned from migrant labour  

Men Group in Mailung 

Men Group from Haku VDC  
NGO = non-governmental organization; PAF = Project Affected Family  

Based on these consultations undertaken for the LALRP, the following key feedback or areas of 

concern were identified: 

 Differences in access to relief support across the Internally Displaced Persons (IDP) camps. 

It was reported that, due to interventions of local political leaders, IDP camps such as 

Nuabise and Bogetitar received most of the relief support from numerous NGOs, while 

camps such as Satbise, with no strong political leader, did not receive any relief support from 

any NGOs. Others attributed the lack of relief support for Satbise IDP to the fact that most of 

the camp’s residents are from Rasuwa District, while the camp is located in Nuwakot 

District.  

 Community concerns about housing were paramount, with much uncertainty regarding next 

steps; PAF have an expectation that NWEDC will do something about the housing issue; 

 The PAFs have a concern that the current Sarokar samiti for the Project does not have 

adequate representation of the people from Haku. While all the PAFs (land sellers or tenants 

on Guthi land) reside in Haku VDC and now in other IDP camps, the meetings of Sarokar 



Non-Technical Updated Environmental and Social Assessment Summary Report  Chapter 8 
Upper-Trishuli Hydroelectric Power Project  Stakeholder Engagement 

8-9 

samiti for the Project do not have their participation. While they have lost the land, there is 

no preferential treatment for PAFs in getting the benefits in the Project; 

 Some of the PAFs also had concerns regarding delays in the payment in the access road 

construction. It was mentioned that half of it was paid with NWEDC intervention, but a part 

of it is still pending. It was highlighted as a major concern that in future it will become a 

critical issue, as the daily wage is one of the key sources of income for the family. Without 7-

day or 15-day payment cycles, it will become really difficult for the PAFs to become 

engaged in the construction work.  

 Most PAFs indicated that they have had a good relationship with non-local workers in the 

past, because the labourers will buy materials from the locals; however, some PAFs voiced 

concern that non-local workers will accept lower wages and reduce wage rates for everyone. 

 The women focus groups indicated that most of the trainings in the IDP Camps provided to 

women were geared towards household skills (e.g. sewing, tailoring, vegetable gardening) 

and not livelihoods or income generation. Furthermore, while some women received 

trainings, such as making Pangi, no market linkage was provided as part of the trainings. This 

resulted in most of the women only sporadically using the skills obtained from the training, 

and for mostly for meeting household needs only. 

 Some of the PAFs and youth representatives indicated that the NGOs provided trainings on 

skills such as masonry in all of the IDP camps, resulting in an oversupply of masons and a 

reduction in their pay. Furthermore, over the last few months, there has been a reduction in 

the number of masonry or construction labour related jobs available because most of the 

post-earthquake reconstruction activities post-earthquake have been completed. Further, the 

masonry focused on local materials rather than working with cement and concrete, which has 

limited their opportunity to find employment in urban areas. 

 Many of the local community residents took the training that was available, which often was 

in areas that had little interest, and therefore were not using the skill gained.  

 Local community representatives reported various issues associated with residing in IDP 

camps and the uncertainty associated with their residence. These issues included lack of 

space, health, and sanitation issues. In addition, many households have been unable to 

establish a stable source of income or initiate a business activity (such as livestock farming or 

setting up a small shop) because of the lack of space and uncertainty on how long they will 

remain in the IDP camps;  

 Several PAFs were provided at the IDP camps with a basic poultry farming training and 200 

chicks for starting their own farm. However, most of the households did not have an 

adequate understanding of the kind of diseases prevalent in poultry and the process of 

vaccination. As a result of this, most of the chicks died within the first few months. Very few 

households were able to sustain their holdings. Furthermore, poultry farming requires 

consistent supply of electricity, which was not always available in the IDP camps and 

villages.  
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 In Gumchet Village (approximately 6-8 households), there were complaints of structural 

damage to households and a school as a result of the road construction.  NWEDC is aware of 

the issue which shall be addressed through the Grievance Redressal Mechanism.  

8.7. FPIC PROCESS ENGAGEMENT (2017 - ONGOING) 

About 90 percent of the PAFs are Tamang, an Indigenous People native to Nepal. Although the 

circumstances triggering the requirement for FPIC did not exist for this Project, the lenders have 

decided to apply FPIC, on a precautionary basis, which triggered the need for the development of 

an Indigenous Peoples Plan (IPP) (see Appendix H, Indigenous Peoples Plan) and conducting an 

FPIC engagement process.  

The FPIC process to be followed for this is as described below: 

 Through the social survey and LALRP formulation process, there have already been 

intensive consultations and participatory assessments with the Tamang community, aligning 

with the requirement of an ICP process. 

 The nontechnical executive summaries of the Social Impact Management Framework and 

other management plans will be translated into the Tamang language. These executive 

summaries will be disclosed to the local community and local administration (for advisory 

role) by NWEDC by providing copies in strategic locations and notifying the community 

about this through appropriate and diverse channels. The local community shall be provided 

with at least 15 days to review the disclosed summaries. 

 Open consultations with the local communities in various Internally Displaced Persons 

camps/villages will be conducted to provide them with clarifications and additional 

information on the content of the disclosed summaries. 

 After at least 7 days of these consultations, NWEDC will undertake two large public 

meetings in Dhunche and Mailung for the Tamang community impacted by the Project. The 

purpose of this meeting shall be to gather feedback from the community on the findings of 

the ESMMP and Social Impact Management Framework. 

 Assuming that a broad consent is received, the LALRP and the Indigenous Peoples Plan shall 

be updated, based on the feedback received during these various engagement activities.  

Disclosure and consultation process shall be done in a culturally appropriate manner. The 

guiding principle for such a process includes: 

 Conduct the process in the Tamang language; 

 Ensure the participation of the traditional leaders and regional representatives of Indigenous 

Peoples Organizations; 

 Ensure the disclosure is made at the village and district levels; 

 Provide adequate opportunity to community members for responses and suggestions; and 

 Document the outcome of the process in terms of commitments, duties, and accountabilities 

by different parties. 
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The disclosure and documentation of consent over the Project impact management and benefit 

sharing shall be carried out by an independent agency with appropriate expertise.  

The management plans shall be subsequently updated based on the feedback received during 

their various engagement activities. The LALRP and IPP will also provide summaries and 

documentation (photographs) of each of these consultations undertaken. 

8.8. GRIEVANCE REDRESSAL MECHANISM 

As part of the LRP, an external stakeholder Grievance Redressal Mechanism (GRM) was put in 

place for the Project in 2016. The purpose of GRM is to provide a forum for the community and 

other stakeholders to voice their concerns, queries, and issues with the Project. Such a 

mechanism provides the stakeholders with a single channel through which concerns can be 

raised and timely responses received. The GRM was aimed at being accessible and 

understandable for all stakeholders in the Project and for the entire Project life. 

The GRM contains the following: 

 Grievance definition, categories, and principles; 

 Some of the key emerging grievances based on records review and consultations with 

NWEDC and community ; 

 Institutional mechanism for GRM implementation; and 

 The process of receiving, documenting, addressing, and closing grievances. 

While the ESMMP provides the detailed GRM for the Project, the process of receiving, 

addressing and closing the grievances is depicted in Figure 8-3 below. 

Any grievances can be sent to the Project’s Grievance Office, Project Manager, Community 

Liaison Officers, or the Social Manager. Although the GRM process is in place, currently the 

only construction activity is the removal of landslide debris from the portion of the access road 

that was constructed at the time of the earthquake, and many of the local residents are still 

residing in IDP camps, so few grievances have been filed to date. 
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Figure 8-3: External Stakeholder Grievance Redressal Mechanism Schematic Representation 
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9. ESTIMATED ENVIRONMENTAL AND SOCIAL MITIGATION COSTS 

This chapter provides a list of proposed and recommended mitigation measures and provides a 

preliminary estimate cost for their implementation. This list (see Table 9-1) excludes the costs 

associated with avoidance and minimisation measures (e.g. costs associated with a run-of-river 

versus a peaking operations regime) and costs included in the Construction Contract Bid 

Document (e.g. cost of a wastewater treatment plant, installation of sediment control measures) 

and focuses on the costs associated with mitigating unavoidable impacts. Tables 10-1 and 10-2 

summarize the list of avoidance, minimisation, and mitigation measures committed to by Nepal 

Water and Energy Development Company Limited. 

Table 9-1: List of Proposed Mitigation Measures and their Estimated Cost 

Resource Mitigation Measure ESIA Section 

Reference 

Estimated Cost  

(US$) 

Water Quality Monitor rock cuttings for acid generating potential  7.2 $50,000 

 Conduct a waste audit to identify permitting waste 
management facilities in Nepal 

7.2 $25,000 

Aquatic 
Biodiversity 

Provide fish ladder and guidance measures 7.2 $500,000 

Provide environmental flow requirement (capital cost 
for providing flow and monitoring; cost of lost water 
not included) 

7.2 $100,000 

Provide Adaptive Management (framework) 7.2 $25,000 

Hire Fish expert to lead fish monitoring, mitigation 
and adaptive management through construction and 
initial operations 

7.2 $200,000 

Terrestrial 
Biodiversity 

Comply with reforestation requirement, including 
acquiring land/ seedlings, planting, and 5 years of 
maintenance  

7.3 $200,000 

Acquire and donate land equivalent to government 
land acquired to Langtang National Park 

7.3 $400,000 

Install protective fencing around the dam site to 
prevent access to Langtang National Park 

7.3 $20,000 

Provide awareness program to construction workers 
and signage regarding Langtang National Park, 
protected species, and community forests 

7.3 $30,000 

Provide funding to Langtang National Park to recruit 
additional staff to monitor UT-1 construction 
activities 

7.3 $50,000 

Provide funding to local forest user groups for 
monitoring and surveillance to protect forest and 
wildlife 

7.3 $30,000 

Community 
Health, Safety 
and Security 

Survey structures located within 250 metres of 
tunnels and access road to document structural 
condition 

7.4 $5,000 

Install siren network/notification system in case of 
sudden releases of water 

7.4 $25,000 

Provide compensation for structures damaged by 
blasting or other Project activities (budgeted cost) 

7.4 $5,000 

Provide financial assistance to District Police Office 
for increased security personnel 

7.4 $15,000 
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Resource Mitigation Measure ESIA Section 

Reference 

Estimated Cost  

(US$) 

Provide financial assistance to schools receiving 
children of Project workers 

7.4 $15,000 

Provide financial assistance to local health 
institutions 

7.4 $15,000 

Provide awareness training for non-local workers 
regarding respect for local traditions, culture, and 
religious practices. 

7.4 $15,000 

Conduct community awareness program on sexually 
transmitted diseases and female trafficking for 
Project staff and local villages 

7.4 $10,000 

Conduct community awareness program and signage 
related to traffic safety 

7.4 $20,000 

Land Acquisition Already completed 7.5 -- 

Indigenous 
Peoples 

Conduct Free, Prior, and Informed Consent process 7.6 $100,000 

General Provide benefit sharing to local community from the 
Project in accordance with Benefit Sharing  

NA Cost to be 
determined 

General Implement robust Biodiversity Evaluation and 
Monitoring Program (assume $100,000/year for 
5 years of construction, plus $50,000/year for 30 
years of operations) 

NA $2,000,000 

General Hire international advisor to assist NWEDC in 
developing detailed ESMS and finalizing the Owners 
ESMMP (e.g., Biodiversity Management Plan) 

NA $150,000 

NA = not applicable 
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10. CONCLUSIONS AND RECOMMENDATIONS 

The UT-1 Project will generate approximately 1,456 gigawatt hours of clean, renewable 

electricity for domestic use and could reduce greenhouse gas emissions by up to two million tons 

of carbon equivalents annually. Through careful Project siting and design, Nepal Water and 

Energy Development Company Limited (NWEDC) has effectively applied the Mitigation 

Hierarchy to avoid many potential impacts (e.g. no involuntary resettlement or impacts to any 

International Finance Corporation-defined Critical Habitat). The proposed true run-of-river 

operating mode, higher than required Eflow, the provision of a fish ladder, and commitment to 

an Adaptive Management Program to ensure migratory fish reach their spawning grounds 

upstream of the Project dam collectively help minimize impacts to aquatic habitat and fish. 

NWEDC has generally acquired land and compensated affected landowners in accordance with 

international standards. Where residual impacts exist, NWEDC has proposed measures to restore 

or offset these impacts (e.g. offset Langtang National Park land take, comply with Nepal 

Ministry of Forestry reforestation requirements). Further, NWEDC has committed to developing 

or implementing a range of Construction and Operation Environmental and Social Management 

Plans to ensure remaining impacts and risks are properly managed.  

Tables 10-1 and 10-2 summarizes the key avoidance, minimization, mitigation, and management 

measures proposed by NWEDC to manage the Project’s environmental and social risks and 

conform with international standards for the Project’s construction and operation phases, 

respectively. Taking into consideration NWEDC’s efforts at avoidance, minimization, 

restoration, and offsetting of impact, the Project’s residual impacts are minimal, and much less 

than would be expected from alternative 216 MW sources of power.  

With the proper implementation of the Construction and Operation Environmental and Social 

Management Plans and development of a robust monitoring program, the UT-1 Project should be 

in conformance with the IFC Performance Standards, other lender requirements, and has the 

opportunity to set a new standard for other hydropower projects in the Trishuli Basin and 

elsewhere in Nepal. 
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Table 10-1: Project Construction Phase Environmental and Social Risk Management Measures 

Resource 
Activity/ 

Impact 
Avoidance, Minimization, and Mitigation Efforts 

Applicable 

Management Plan 

Residual 

Risk 
Responsibility 

Air Quality 

Fugitive dust 

 Spray water on disturbed surfaces as needed 

 Place gravel on access roads near villages 

 Cover truck loads  

 Provide dust control at crushing and crushing plants 

 Use high-efficiency dust suppression system for crushers 
operated at the site 

 Enforce speed limits along dirt roads near communities 

 Stabilize disturbed areas as soon as possible after construction 
with vegetation or other materials 

 Air Quality MP 

 Blasting and 
Explosives MP 

Minor 
EPC 
Contractor 

Vehicular 
and Power 
Emissions 

 All Project vehicles will comply with national emission standards 

 Use low-sulphur fuel diesel for diesel-powered equipment and 
vehicles to the extent available in Nepal 

 Provide regular maintenance of vehicles in accordance with 
manufacturer specifications 

 Provide covering for material transport 

 Enforce appropriate speed limits within construction site 

 Reduce vehicle idling time to a minimum 

 Air Quality MP 

 Maintenance MP 
Minor 

EPC 
Contractor 

Climate 
Change 

Green House 
Gas 
Emissions 

 Regular maintenance of vehicles in accordance with manufacturer 
specifications 

 Reduction of vehicle idling time to a minimum 

 Minimizing vegetation clearing to the extent practicable 

 Burning of biomass is prohibited in the worker camps 

 Air Quality MP Minor 
EPC 
Contractor 

Noise and 
Vibration 

Noise and 
vibration 

 Procure low noise generating compressors and diesel generating 
sets 

 Provide regular maintenance of vehicles and equipment in 
accordance with manufacturers specifications 

 Install noise control device at adit portal ventilators 

 Prohibit above ground blasting and construction activities at night 

 Assess structures near blasting areas and along Project Private 
Road before and after blasting 

 Notify local communities before blasting 

 Restrict use of horn near school and residential areas by placing 
signage  

 Place equipment generating vibrations on strong foundation 

 Practice controlled blasting near structures 

 Noise and 
Vibration MP 

 Blasting and 
Explosives MP 

 Maintenance MP 

Minor 
EPC 
Contractor 
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Resource 
Activity/ 

Impact 
Avoidance, Minimization, and Mitigation Efforts 

Applicable 

Management Plan 

Residual 

Risk 
Responsibility 

Water 
Quality 

Land 
Disturbance 
Spoil and 
Muck 
Disposal 

 Avoid spoil disposal sites in floodplains, on unstable land that 
could can cause future landslides, affect drainage or irrigation 
ditches, or present risk of failure of spoil washing into 
watercourse 

 Construct spoil sites that are stable and not susceptible to erosion 
(e.g. use gabion structures) 

 Implement appropriate sediment and erosion control 

 Construct drainage system surrounding disposal sites to control 
surface runoff 

 Provide drains as needed within and around the spoil disposal site 
to manage water levels within the cells 

 Use spoils for construction purposes to the extent possible to 
reduce disposal requirements 

 Dispose of spoil only at authorized disposal sites, no spoil will be 
disposed in the Trishuli River or tributary streams, steep slopes, 
farmland, or forest areas 

 Rehabilitate spoils sites as soon as the disposal operations are 
complete with native vegetation(e.g. Alnus nepalensis) 

 Clearing, Grading 
Underground 
Excavation, 
Sediment and 
Erosion Control 
MP 

 Stockpiles, 
Quarries, and 
Borrow Pit MP 

 Spoil Management 
and Disposal MP 

 Water Quality MP 

Minor 
EPC 
Contractor 

Rock 
Cuttings 

 Evaluate the geologic formation through which the tunnelling will 
occur for the potential presence of sulphide and other PAG rock 

 Periodically test the rock to confirm the lack of PAG minerals 

 Have a plan in place to manage any PAG rock that may be 
encountered 

 Rock Cutting MP Minor 
EPC 
Contractor 
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Resource 
Activity/ 

Impact 
Avoidance, Minimization, and Mitigation Efforts 

Applicable 

Management Plan 

Residual 

Risk 
Responsibility 

Water 
Quality 

Solid and 
Hazardous 
Material Use 
and Waste 
Disposal 

 Establish a system for collection, segregation, and disposal of 
solid waste in the worker camps 

 Provide training for recycling and reducing waste 

 Conduct an audit to identify available and appropriately permitted 
waste management facilities for Project wastes 

 Apply appropriate storage, transport and use practices to 
recognized standards for fuels, chemicals, explosives, hazardous 
substances 

 Waste storage facilities shall be located away from the Trishuli 
River and tributaries and be designed to prevent wastes from 
being washed away during the monsoons or other high flow 
periods 

 Explosives, chemicals, and hazardous substances to be handled 
by authorized personnel 

 Diesel to be stored in truck tankers or in overhead tanks to a 
maximum of 5000 litres and on flat ground at least 50 metres 
from a waterway 

 Dikes to capture 100 percent of fuel must be placed around fuel 
storage area 

 All refuelling to be done on flat ground 

 Spill kits and emergency procedures shall be used and staff 
trained 

 Collect and store liquid wastes (e.g. lubricants, paints, cleaning, 
chemical, and oil-based materials) in a suitable storage tank with 
concrete floor for ultimate disposal at an authorized disposal 
facility; 

 Prohibit deliberate discharge of oil, diesel, petrol or other 
hazardous materials to the surrounding soils and waterways. 

 Materials Handling 
and Storage MP 

 Spill Prevention 
and Response MP 

 Waste MP 

 Wastewater MP 

 Water Quality MP 

Minor 
EPC 
Contractor 


