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Executive Summary 

This document provides a Critical Habitat Assessment (CHA) for the Bunakha Hydropower Project 

(180 Mw), Bhutan (hereafter the Project). The report has been prepared in compliance with the 

requirements of ADB’s Safeguard Policy Statement (2009).  

The project area is situated in close to protected areas and KBAs and IBAs. The project area also supports 

threatened, migratory/congregatory, and endemic/restricted range species. Therefore, there is a need to 

thoroughly scrutinize the Critical Habitat Assessment for the Project. This document has been prepared 

through short field surveys, IBAT data, secondary literature, and consultation with experts. 

A total of 2,020 species (terrestrial and aquatic) were assessed under Critical Habitat (CH) criteria 1–3. Of 

these, six species; White-bellied Heron, Drepanostachyum annulatum, Strobilanthes accrescens subsp. 

accrescens, Carex speciosa subsp. pinetorum, Cephalaeschna triadica and Pedicularis amplicollis, qualify as 

Critical Habitat. Similarly, the Kamji IBA/KBA and Paro Wetland KBA/IBA also qualify as Critical Habitat 

(Refer to Table 8). No species associated with key evolutionary processes or providing key ecosystem 

services or significant to social, economic, or cultural importance to local communities were reported.  

During the assessment, ten species were identified that, while not formally meeting Critical Habitat 

thresholds, occur close to those criteria. Certain of these species also hold recognized cultural and socio-

economic importance to local communities. These include the Rufous-necked Hornbill, Red Panda, Dhole, 

Tiger, Golden Mahseer, Rufous-fronted Tit, Fire-tailed Myzornis, Black-throated Prinia, Satyr Tragopan, 

and Himalayan Forest Thrush (refer to Table 6 and Table 9). It is recommended that the Bunakha 

Hydropower Project implement robust mitigation measures to manage potential impacts and ensure the 

conservation of these species.
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1 Introduction 

1.1 Project Description 

The Royal Government of Bhutan has applied for financial assistance under a Project Readiness Financing 

(PRF) facility from the Asian Development Bank (ADB). The application, titled “BHU: Green Power Project 

Readiness Enhancement,” seeks funding to support the review and update of the Detailed Project Report 

(DPR) and the Environmental and Social Impact Assessment (ESIA) for the Bunakha Hydropower Project. 

The services provided under the project will enhance the readiness and preparedness of the project 

proponent for securing funding and implementing the Bunakha Hydropower Project. 

The Bunakha HEP is a proposed 180 MW project located near the villages of Bunagu and Chanachan. This 

project is planned to be the most upstream component of a series of at least four projects along the 

Wangchhu River. These include the existing 336 MW Chukha HEP, situated 3.5 km downstream from the 

proposed Bunakha dam site, the existing 1020 MW Tala HEP, located 15 km downstream, and the 

proposed 570 MW Wangchhu HEP, with an uncertain distance downstream of Bunakha. 

All four plants would function together, with Bunakha HEP acting as a large water storage reservoir. It 

would operate for peak power generation but also ensure dependable dry season water flow, boosting 

the downstream plants' total annual electricity production by 932 Gigawatt-hours (GWh). 

The project is easily accessible from the Phuntsholing-Thimphu highway. Construction would involve a 

197-meter-high dam, a 700-hectare reservoir, and a powerhouse built where the dam meets the riverbed.  

Additionally, Bunakha HEP would require support facilities like worker housing, material quarries, 

processing plants, waste disposal sites, new access roads (both permanent and temporary), and 

transmission lines looping into the nearby 220 kV line. 

Table 1: Salient Features of Bunakha HEP as Indicated in the DPR (2013) 

Project Features Description 

Average annual flow 83.29 m3/s 

Dam type Roller Compacted Concrete (RCC) 

Dam height above river bed 197 m 

Reservoir gross/ active 

storage volume 
329.16 MCM / 250.62 MCM 

Total installed capacity 180 MW 

Annual Average Energy 719 GWh + 932.0 GWh of additional generation at 3 other HEPs 

Rated head 143 m 

Turbines 3 Vertical Francis x 60 MW = 180 MW 

Design discharge 46.0 m3/s 

New access road length 7.3 km of new permanent roads / 8.0 km of new temporary roads 

New transmission line  2 km @ 220 kV to Chukha HEP / 20 km @ 220 kV to Tala HEP 

Operating mode Storage/ Peaking 
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Figure 1: Project Layout and Terrestrial Area of Influence (AOI) Boundary. 
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Figure 2: Project Layout and Aquatic Area of Influence (AOI) Boundary. 
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2 Critical Habitats (CH) 

Critical Habitat (CH), as defined in the ADB Safeguard Policy Statement (SPS, 2009), is a subset of both 

natural and modified habitats that includes areas with high biodiversity value and deserves particular 

attention, including:  

▪ Habitat required for the survival of critically endangered or endangered species 

▪ Areas having special significance for endemic or restricted-range species  

▪ Sites that are critical for the survival of migratory species.  

▪ Areas supporting globally significant concentrations or numbers of individuals of congregatory 

species  

▪ Areas with unique assemblages of species or that are associated with key evolutionary processes or 

provide key ecosystem services  

▪ Areas having biodiversity of significant social, economic, or cultural importance to local communities 

The SPS also states that Critical habitats include those areas either legally protected or officially proposed 

for protection, such as areas that meet the criteria of the World Conservation Union classification, the 

Ramsar List of Wetlands of International Importance, and the United Nations Educational, Scientific, and 

Cultural Organization’s World Natural Heritage sites. 

According to ADB SPS, no project activity will be implemented in areas of critical habitat unless the 

following requirements are met: 

▪ There are no measurable adverse impacts, or likelihood of such, on the critical habitat which could 

impair its high biodiversity value or the ability to function. 

▪ The project is not anticipated to lead to a reduction in the population of any recognised endangered 

or critically endangered species or a loss in area of the habitat concerned, such that the persistence of 

a viable and representative host ecosystem be compromised. 

▪ Any lesser impacts are mitigated. 

In a Critical habitat, mitigation measures will be designed to achieve at least no net loss of biodiversity. 

They may include a combination of actions, such as post-project restoration of habitats, offset of losses 

through the creation or effective conservation of ecologically comparable areas that are managed for 

biodiversity while respecting the ongoing use of such biodiversity by Indigenous Peoples or traditional 

communities, and compensation to direct users of biodiversity. 

Also, in circumstances where some project activities are located within a legally protected area, in 

addition to the requirement specified above, the borrower/client will meet the following requirements: 

▪ Act in a manner consistent with defined protected area management plans. 

▪ Consult protected area sponsors and managers, local communities, and other key stakeholders on the 

proposed project. 

▪ Implement additional programs, as appropriate, to promote and enhance the conservation aims of the 

protected area. 
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3 Critical Habitat Criteria and Thresholds 

The following ADB SPS Criteria were considered for the CH assessment process: 

Table 2: Critical Habitat Criteria and Thresholds 

Criteria 
Threshold of the Criteria 

(Based on IFC Guidance Note 6, 2019)1 

Criterion 1: Habitat required for the 

survival of critically endangered (CR) or 

endangered species 

(a) Areas that support globally important 

concentrations of an IUCN Red-listed EN or CR 

species (≥ 0.5% of the global population AND ≥ 5 

reproductive units of a CR or EN species). 

(b) Areas that support globally important 

concentrations of an IUCN Red-listed Vulnerable 

(VU) species, the loss of which would result in the 

change of the IUCN Red List status to EN or CR 

and meet the thresholds in (a). 

(c) As appropriate, areas containing important 

concentrations of a nationally or regionally listed 

EN or CR species. 

Criterion 2: Areas having special 

significance for endemic or restricted-

range species 

(a) Areas that regularly hold ≥10% of the global 

population size AND ≥10 reproductive units of a 

species. 

Criterion 3: Sites that are critical for the 

survival of migratory species. Areas 

supporting globally significant 

concentrations or numbers of individuals 

of congregatory species 

(a) Areas known to sustain, on a cyclical or otherwise 

regular basis, ≥ 1 percent of the global population 

of a migratory or congregatory species at any 

point of the species’ lifecycle. 

(b) Areas that predictably support ≥10 percent of the 

global population of a species during periods of 

environmental stress. 

Criterion 4: Areas with unique 

assemblages of species or that are 

associated with key evolutionary processes 

or provide key ecosystem services 

No threshold 

Criterion 5: Areas having biodiversity of 

significant social, economic, or cultural 

importance to local communities 

No threshold 

Criterion 6: Areas either legally protected 

or officially proposed for protection, such 

as areas that meet the criteria of the 

World Conservation Union classification, 

the Ramsar List of Wetlands of 

International Importance, and the United 

Nations Educational, Scientific, and 

Cultural Organization’s World Natural 

Heritage Sites. 

According to IFC’s Guidance Note 6, Internationally 

and/or nationally recognized areas of high biodiversity 

value may require a critical habitat assessment. For 

example,  

▪ Areas that meet the criteria of the IUCN’s Protected 

Area Categories Ia, Ib and II.  

▪ Key Biodiversity Areas (KBAs), which encompass 

Important Bird and Biodiversity Areas (IBAs).  

 
1 International Finance Corporation. (2019). Guidance Note 6: Biodiversity conservation and sustainable management of living natural 

resources (Updated June 27, 2019). International Finance Corporation. https://www.ifc.org/content/dam/ifc/doc/2010/20190627-ifc-

ps-guidance-note-6-en.pdf (Accessed on March 29, 2026) 

https://www.ifc.org/content/dam/ifc/doc/2010/20190627-ifc-ps-guidance-note-6-en.pdf
https://www.ifc.org/content/dam/ifc/doc/2010/20190627-ifc-ps-guidance-note-6-en.pdf
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4 Critical Habitat Assessment Process 

All species and biodiversity features within a 75 km buffer of the Bunakha HPP dam were acquired from the 

IBAT database. Additional species recorded during field surveys, as well as those recommended by local 

experts, were also incorporated. From these, candidate Critical Habitat (CH) species, including CR, EN, VU, 

endemic, rare, migratory, and congregatory species, as well as those with high socio-economic value or 

providing key ecosystem services, were identified. These candidate species were screened based on their 

potential to trigger Critical Habitat designation. An extensive review of relevant secondary literature from 

diverse sources was conducted to supplement the screening results. Following the initial screening, a total 

of 26 species were selected for further assessment (refer to Annex V for screening results). 

For further assessment, an Ecologically Appropriate Area of Assessment (EAAA) boundary was delineated 

for each screened-in species, taking into account potential impacts and habitat connectivity (refer to 

Table 3). Within the EAAA boundary, the portion of a species’ geographic range that is suitable for it to 

occupy was defined as the Area of Habitat (AOH). This AOH was used to assess whether the area meets 

the threshold criteria for Critical Habitat.  

The assessments were conducted using population data. Where population data were unavailable, the 

AOH was used, and if neither population data nor AOH information was available, the number of 

locations of the species was utilized. Field data and consultations complement the analysis by providing a 

more comprehensive understanding of the species' population and distribution within the AOH.  

Following the assessment, an initial draft of the CHA report was prepared. Expert consultations were 

subsequently conducted (Annex III_Table 1), and based on their input, the final draft of the Critical 

Habitat Assessment report was prepared. A schematic representation of approach for the CH assessment 

is represented in Figure 3. 

4.1 Area of Influence (AOI) 

According to International Finance Corporation GN1, the Area of Influence (AoI) includes areas affected by 

the project and its facilities, impacts from unplanned but predictable developments, and indirect effects 

on biodiversity or ecosystem services supporting local livelihoods. It also covers associated facilities 

essential for project viability and cumulative impacts from other existing or planned developments 

The Area of Influence (AoI) has been delineated as follows: 

▪ For terrestrial species, the direct AoI is defined by a 10 km buffer around the Project’s main 

components (Figure 1) 

▪ For aquatic and water-dependent species, the AoI includes the terrestrial AoI and extends 

downstream through the lower Wangchhu Basin to the point where changes in flow regime and 

sediment transport are anticipated2 (Figure 2) 

 
2 Flow regime and sediment transport data are unavailable; downstream extent is assumed 
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4.2 Ecologically Appropriate Area of Assessment (EAAA) 

Based on the project’s Area of Influence (AOI), species’ home range, habitat requirements, and habitat 

connectivity, a precautionary boundary was delineated for each species to define the Ecologically 

Appropriate Area of Assessment (EAAA). This boundary captures Area of Influence (direct, indirect, and 

cumulative), habitat requirements and connectivity associated for the species. The approach ensures that 

all areas necessary to meet the ecological requirements of the species are adequately encompassed 

within the assessment (Figure 3 and Annex I_Fig. 1 to 26). 

 

Figure 3: Approach for Critical Habitat Assessment (Diagrammatic Representation) 
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4.3 Area of Habitat (AOH) 

Area of Habitat (AOH) is the portion of a species’ geographic range that is actually suitable and available 

for it to occupy, based on its ecological requirements. Within the Ecologically Appropriate Area of 

Assessment (EAAA), AOH has been delineated for each screened species, taking into account ecological 

factors such as elevation, land use, climate, proximity to water, and/or human disturbance (Table 3 and 

Annex I_Figure 1 to 26).  

Table 3: EAAAs and AOHs for both Terrestrial and Aquatic Species 

Biodiversity Group 
Name of Speceis 

(GROUP) 
EAAA 

AOH 

(km2) 

Resident species with 

small home ranges 

(e.g., arthropods, 

amphibians); and 

Vegetation 

Corallodiscus cooperi 

(MAGNOLIOPSIDA) 

10 km buffer from the project 

construction sites / Terrestrial 

AOI 

EAAA 

Drepanostachyum annulatum 

(LILIOPSIDA) 

EAAA 

Strobilanthes accrescens subsp. 

accrescens 

(MAGNOLIOPSIDA) 

EAAA 

Carex speciosa subsp. pinetorum 

(LILIOPSIDA) 

EAAA 

Cephalaeschna triadica  

(INSECTA) 

27 

Coeliccia svihleri 

(INSECTA) 

EAAA 

Duttaphrynus nagalandensis 

(AMPHIBIA) 

EAAA 

Megalestes Irma 

(INSECTA) 

EAAA 

Pedicularis amplicollis 

(MAGNOLIOPSIDA) 

EAAA 

Migratory species 

and Resident species 

with large home 

ranges 

Ailurus fulgens 

(MAMMALIA) 

20 km buffer from project 

construction sites  

1672 

Cuon alpinus 

(MAMMALIA) 

2071 

Aegithalos iouschistos 

(AVES) 

1032 

Apus acuticauda 

(AVES) 

39 

Certhia discolor 

(AVES) 

742 

Certhia nipalensis 

(AVES) 

2098 

Harpactes wardi 

(AVES) 

0.63 

Myzornis pyrrhoura 

(AVES) 

1732 

Prinia atrogularis 

(AVES) 

985 

Tragopan satyra 

(AVES) 

1563 

Zoothera salimalii 

(AVES) 

1533 

Pteruthius flaviscapis 

(AVES) 

NA 
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Biodiversity Group 
Name of Speceis 

(GROUP) 
EAAA 

AOH 

(km2) 

Migratory and water 

dependent species 

Ardea insignis 

(AVES) 

20 km buffer from the project 

construction sites and lower part 

of Wangchu basin 

283 

Tor putitora 

(ACTINOPTERYGII) 

10 km buffer from the project 

construction site and lower part 

of Wangchu basin  

276 

Chagunius chagunio 

(ACTINOPTERYGII) 

10 km buffer from the project 

construction site and lower part 

of Wangchu basin 

391 

Animals with very 

large home range 

Gyps bengalensis 

(AVES) 

30 km buffer from the project 

construction sites 

559 

Panthera tigris 

(MAMMALIA) 

3082 

4.4 Expert’s Consultation 

Following the initial assessment, the expert consultations were conducted for the screened-in species. 

Prior to the consultations, the draft assessment report was shared with each expert to facilitate 

meaningful discussion, and the initial findings were reviewed. During the consultations, aspects within the 

AOH such as species population or density, number of locations, and other information relevant to the 

CH assessment were discussed. The list of experts and the species consulted is presented in Table 4 and 

Annex III_Table 1. 

Table 4: National Biodiversity Experts Involved During Consultation 

Name of Expert Expertise On Organisation 

Dr. Lungten Dorji,   Forestry Specialist 
Department of Forests and Pak Services, 

MoENR, Thimphu, Bhutan 

Dr Sangay Dema,  Biodiversity Specialist 
National Herbarium, National Biodiversity 

Centre, Thimphu, Bhutan 

Dr. Sherub,  Biodiversity Specialist 
Dorjilung Hydropower Project, DGPC, 

Thimphu, Bhutan 

Dr, Dhan Bdr Gurung, 

Professor 
Fisheries Specialist 

College of Natural Resources (CNR), Lobesa, 

Punakha, Bhutan 
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5 Initial Screening Results 

The initial screening of 2,020 species, indicates the likely presence of twenty-five (26) potential CH-

qualifying species within the Bunakha HPP’s EAAAs, of which: 

▪ Two (2) Critically Endangered (CR) species of birds 

▪ Five (5) Endangered (EN) species: 

- three (3) mammals 

- one (1) plant 

- and one (1) fish 

▪ Two (2) Vulnerable (VU) species of plants 

▪ Two (2) Near Threatened (NT) species: 

- one (1) bird 

- one (1) plant 

▪ Twelve (12) Least Concern (LC) species: 

- nine (9) birds 

- one (1) insect 

- one (1) fish 

- one (1) plant 

▪ Three (3) Data Deficient (DD) species: 

- two (2) amphibians 

- one (1) insect 
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6 Critical Habitat Assessment  

6.1 Assessment of Screened Species (based on criteria 1, 2 and 3) 

Table 5: Assessment of Screened Species 

S. 

No. 

Common Name 

(GROUP) 

FNC ACT-2023 

Scientific 

Name 

Global 

IUCN 

End/ 

RR 

Mig/ 

Con 

Alt 

(m) 

Present 

within 

EAAA? 

National 

Pop/Glo-

bal Pop 

EOO 

km2 

(EAAA/ 

EOO) 

% 

Criteria 

Assessed 
Rationale for Critical Habitat Assessment 

Qualify 

for CH 

1.  Red Panda 

(MAMMALIA) 

SCHEDULE II 

Ailurus 

fulgens 

EN No 

/ 

No 

Yes 

/ 

 No 

2,500-

4,8003 

Likely at least 

3024/ 

<10,0005 

36132

0 

0.46 1(a), 

3(a,b) 

The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP). However, the ESIA 

report notes that stakeholder consultations 

reported a red panda rescue by workers during 

the Chanachen–Geling Goenpa farm road 

widening works. The reported rescue location is 

situated in close proximity to the proposed 

reservoir area. The Bhutan Biodiversity Portal 

reports one occurrence record of the Red Panda 

within the EAAA6.  

The National Red Panda Survey (2023)7 reported 

302 red pandas in Bhutan based on fecal sample 

analysis. A review of the survey results indicates 

that approximately 25–35 individuals are 

estimated to occur within the EAAA/AOH (Annex 

I_Fig. 1.1 and Annex I_Fig. 1).  

 

NO 

 
3  According to the Nature Conservation Division (2024), red pandas in Bhutan occur at elevations ranging from 1,515 to 4,389 masl. https://wwfasia.awsassets.panda.org/downloads/red-panda-

report--2-.pdf (Accessed on March 20, 2026) 
4  Nature Conservation Division (2024) Red panda status in Bhutan: National red panda survey report 2023. Department of Forests and Park Services, Ministry of Energy and Natural Resources, Royal 

Government of Bhutan. https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf (Accessed on March 20, 2026) 
5  WWF Bhutan, https://www.wwfbhutan.org.bt/the_projects/red_panda_population_survey_in_bhutan/ (Accessed on 20 August, 2025) 
6  Bhutan Biodiversity Portal. https://www.biodiversity.bt/group/Biological_Corridor_7/observation/show/12838  (Accessed on 12th March 2026)   
7  Nature Conservation Division (2024) Red panda status in Bhutan: National red panda survey report 2023. Department of Forests and Park Services, Ministry of Energy and Natural Resources, Royal 

Government of Bhutan. https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf (Accessed on March 20, 2026) 

https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf
https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf
https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf
https://www.wwfbhutan.org.bt/the_projects/red_panda_population_survey_in_bhutan/
https://www.biodiversity.bt/group/Biological_Corridor_7/observation/show/12838
https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf
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S. 

No. 

Common Name 

(GROUP) 

FNC ACT-2023 

Scientific 

Name 

Global 

IUCN 

End/ 

RR 

Mig/ 

Con 

Alt 

(m) 

Present 

within 

EAAA? 

National 

Pop/Glo-

bal Pop 

EOO 

km2 

(EAAA/ 

EOO) 

% 

Criteria 

Assessed 
Rationale for Critical Habitat Assessment 

Qualify 

for CH 

This represents approximately 0.25–0.35% of the 

global red panda population (global population 

is <10,000 mature individuals) and is therefore 

below the ≥0.5% threshold required to qualify 

under the Critical Habitat criterion. 

Based on the global population estimate, the 

≥0.5% threshold would correspond to at least 50 

individuals within the EAAA. During stakeholder 

consultations, expert opinion indicated that the 

EAAA/AOH does not support a population of 

≥50 individuals. Accordingly, the EAA/AOH 

does not meet the threshold required to 

qualify as Critical Habitat for the Red Panda. 

2.  White-bellied 

Heron 

(AVES) 

SCHEDULE I 

Ardea 

insignis 

CR No 

/ 

No 

No 

/ 

Yes 

0-

1,500 

Likely 248/ 

50-249 

16500

0 

0.17 1(a), 

3(a,b) 

White-bellied Heron (WBH) occurs mainly along 

small and large rivers with sand or gravel bars, 

often near subtropical/tropical broadleaved 

forests, from lowlands up to 1,500 m, and in 

marshes or lakes near wet grasslands. It may 

travel up to 30 km to feed on sandbars in large 

braided rivers (IUCN)9. 

As environmental flow (e-flow) and sediment 

transport data are currently unavailable, the EAAA 

has been defined using a precautionary approach 

to ensure that all potential habitat for WBH are 

adequately captured beyond the Project’s direct 

impact area. Accordingly, the EAAA has been 

delineated to encompass elevations between 0 

and 1,500 m within a 20 km buffer of the project 

construction site, and to include the lower 

Wangchhu basin up to the Jigmechhu confluence, 

reflecting habitat conditions considered suitable 

YES 

 
8  RSPN (2025). Annual population survey report of White-bellied Heron. Royal Society for Protection of Nature. Thimphu. Bhutan. https://rspnbhutan.org/wp-

content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf (Accessed on 5th March 2026) 
9  https://www.iucnredlist.org/species/22697021/134201407#habitat-ecology (Accessed on March 20, 2026) 

https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
https://www.iucnredlist.org/species/22697021/134201407#habitat-ecology
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for WBH in comparable river systems in Bhutan 

(Annex I_Fig. 2). 

The White-bellied Heron (WBH) was not recorded 

during field surveys conducted for the Bunakha 

Hydropower Project (HPP)10. However, a review 

of the 2025 White-bellied Heron Annual 

Population Survey Report indicates that a total of 

29 individuals were recorded in Bhutan, 

comprising 24 individuals in the wild and five 

individuals in captivity11. Further review of the 

report confirms the presence of the species 

within the AOH (Annex I_Fig. 2) and the broader 

landscape surrounding the Project area (Annex 

I_Fig. 2.1). According to the report, four 

individuals were recorded in the lower stretch of 

the Wangchhu River basin. In addition, the 

highest number of individuals (n = 12) was 

reported in the adjacent Punatsangchhu River 

basin, where three of the four active nests 

recorded nationally were also documented 

(Annex I_Fig. 2.1). Furthermore, both the 

Punatsangchhu and Wangchhu basins reported 

to show an increase in the number of individuals 

compared with the previous year’s counts12. 

Given the species’ Critically Endangered status 

and extremely small global population (estimated 

at approximately 50–249 individuals according to 

IUCN), the presence of even 1-2 individuals meet 

the threshold under the applicable Critical 

Habitat criteria.  

 
10  The survey was limited to the Project’s direct impact zone (i.e., a 5 km buffer around the Project construction sites) 
11  RSPN (2025). Annual population survey report of White-bellied Heron. Royal Society for Protection of Nature. Thimphu. Bhutan. https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-

Population-Survey-Report-2025-1_compressed.pdf (Accessed on 5th March 2026) 
12  RSPN (2025). Annual population survey report of White-bellied Heron. Royal Society for Protection of Nature. Thimphu. Bhutan. https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-

Population-Survey-Report-2025-1_compressed.pdf (Accessed on 5th March 2026) 

https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
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Although the species was not recorded during 

the Project-specific surveys (the survey was 

limited to a 5 km buffer around the Project 

construction sites), the confirmed occurrence of 

individuals within the Wangchhu Basin in the 

AOH, the proximity of a significant breeding 

population in the adjacent Punatsangchhu Basin 

at similar elevations, and the presence of suitable 

riverine habitat indicate that the AOH has the 

potential to support the more than one WBH 

population. 

Thus, considering the presence of the White-

bellied Heron within the AOH, regional 

distribution records, the presence of breeding 

populations in adjacent areas, habitat suitability, 

and expert opinion, the AOH is likely to meet 

the Critical Habitat criteria for the species on 

a precautionary basis. 

3.  (MAGNOLIOPSI

DA) 

SCHEDULE III 

Corallodiscu

s cooperi 

VU Yes

* 

/ 

No 

No 

/ 

No 

1,980-

3200 

Likely -/- 5658 #N/A 1(b), 2(a) The ESIA sampling surveys conducted for the 

Bunakha Hydropower Project (HPP) did not 

report the presence of this species. 

According to IUCN, the species Corallodiscus 

cooperi has been reported from nine locations 

globally, all within Bhutan, with one location 

(between the Bunakha and Chukha dams) 

occurring within the EAAA (Annex I_Fig. 3). Based 

on this information, the EAAA would represent 

approximately 11.11% (1/9) of the total number 

of known locations, indicating that the area could 

potentially meet the threshold for Criterion 2(a).  

However, the species has recently been reported 

in some Northeastern states in India13. This 

NO 

 
13   Kumar, V., Panday, S., Dash, S. S., Sinha, B. K., & Singh, P. (2019). Extended distribution of the vulnerable Cooper’s Stone Flower Corallodiscus cooperi (Gesneriaceae) in India. 

Journal of Threatened Taxa, 11(9), 14224–14227. https://www.threatenedtaxa.org. DOI:10.11609/jott.4707.11.9.14224-14227  

https://www.threatenedtaxa.org/
https://doi.org/10.11609/jott.4707.11.9.14224-14227


15 

 

S. 

No. 

Common Name 

(GROUP) 

FNC ACT-2023 

Scientific 

Name 

Global 

IUCN 

End/ 

RR 

Mig/ 

Con 

Alt 

(m) 

Present 

within 

EAAA? 

National 

Pop/Glo-

bal Pop 

EOO 

km2 

(EAAA/ 

EOO) 

% 

Criteria 

Assessed 
Rationale for Critical Habitat Assessment 

Qualify 

for CH 

additional record indicates that the species is no 

longer restricted to Bhutan and therefore cannot 

be considered endemic14 to the country. During 

consultations with experts, it was noted that the 

species is no longer considered endemic to 

Bhutan.  

Further, with the inclusion of this additional 

location, the EAAA would represent 

approximately 8.33% (1/10) of the total number 

of known locations, which is below the applicable 

threshold criterion (≥10%) for endemic species. 

Furthermore, the potential loss of the species 

within the Project EAAA would not result in a 

change in its IUCN Red List status to Endangered 

(EN) or Critically Endangered (CR), nor would it 

meet the relevant thresholds under Criterion 1(a). 

Therefore, based on the currently available 

information, the EAAA is unlikely to qualify as 

Critical Habitat under Criteria 1(b) or 2(a) for 

Corallodiscus cooperi. 

4.  Dhole 

(MAMMALIA) 

SCHEDULE II 

Cuon 

alpinus 

EN No 

/ 

No 

No 

/ 

No 

0-

5,300 

Likely -/949-

2,215 

36128

27 

0.06 1(a) No Dholes were recorded during the first and 

second season surveys conducted for Bunakha 

HPP; however, the third survey, conducted in 

November 2025, reported a sighting of two 

individuals (reproductive age group is not 

mentioned) near the reservoir area. 

Population estimates of Dholes are not available 

for most countries.  

 

The IUCN provides approximate global Dhole 

population estimates by country as follows: 

▪ High (1,500–3,000): India 

NO 

 
14  Bhutan Biodiversity Portal. (n.d.). Endemic Plants of Bhutan - a preliminary checklist http://bhutanbiodiversity.net/checklists/checklist.php?cl=8&emode=0  (accessed on 

03/06/2026)  

http://bhutanbiodiversity.net/checklists/checklist.php?cl=8&emode=0
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▪ Medium (750–1,500): Thailand, Myanmar 

▪ Low (250–750): Bhutan, Cambodia, People’s 

Republic of China, Lao PDR, Malaysia, Nepal 

▪ Negligible: Bangladesh, DPR Republic of 

Korea, Pakistan, Viet Nam 

 

Based on this classification, the IUCN estimates 

the total population at 4,500–10,500 individuals, 

including approximately 949–2,215 mature 

individuals. 

According to the Dhole presence record map for 

Bhutan prepared by Thinley et al. (2021)15, 

approximately 2.3% of the national Dhole 

population is estimated to occur within the 

EAAA/AOH (Annex I_Fig. 4.1). Based on this (2.3% 

in EAAA), and the national estimate of 250–750 

individuals, the EAAA is projected to support 

approximately 6–18 individuals (calculated as 

2.3% of 250–750), on average 12 individuals. This 

represents about <0.27% of the estimated global 

population of 4,500–10,500 individuals, which is 

below the applicable ≥0.5% threshold for the 

Critical Habitat criterion. Further, the species has 

a very wide geographic range, and its AOH 

represents only 0.06% of its EOO (Annex I_Fig. 4). 

During expert consultations conducted as part of 

this assessment, specialists indicated that the 

AOH is unlikely to support the population size 

required to meet the Critical Habitat threshold 

(≥0.5% of the global population).  

Therefore, the AOH is unlikely to qualify as 

Critical Habitat for Dhole. 

 
15  Thinley P, Rajaratnam R, Kamler JF, Wangmo C (2021) Conserving an endangered canid: Assessing distribution, habitat protection, and connectivity for the Dhole (Cuon alpinus) in Bhutan. Front. 

Conserv. Sci. 2:654976. doi: 10.3389/fcosc.2021.654976. https://www.frontiersin.org/journals/conservation-science/articles/10.3389/fcosc.2021.654976/full  (Accessed on March 26, 2026) 

https://www.frontiersin.org/journals/conservation-science/articles/10.3389/fcosc.2021.654976/full
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5.  (LILIOPSIDA) 

SCHEDULE III 

Drepanostac

hyum 

annulatum 

VU Yes 

/ 

No 

No 

/ 

No 

1,000-

2,000 

Likely -/- 15 #N/A 1(b), 2(a) The ESIA sampling surveys conducted for the 

Bunakha Hydropower Project (HPP) did not 

report the presence of this species. 

Globally, the species has been recorded from two 

locations, one upstream and one downstream of 

the Tala Dam (89.5833°E, 27.0667°N and 

89.5833°E, 27.0000°N), both occurring within the 

EAAA (Annex I_Fig. 5). Further, during expert 

consultation, no additional records of the species 

beyond these two locations have been reported. 

Therefore, the EAAA meets the threshold under 

Criterion 2(a). 

Furthermore, the complete loss of the EAAA and 

the population it supports would likely result in 

an uplisting of the species’ IUCN Red List status 

to Endangered (EN) or Critically Endangered (CR), 

thereby meeting the threshold specified under 

Criterion 1(a). 

Therefore, the EAAA is likely to meet the 

Critical Habitat criteria for Drepanostachyum 

annulatum. 

YES 

6.  White-rumped 

Vulture 

(AVES) 

SCHEDULE I 

Gyps 

bengalensis 

 

CR No 

/ 

No 

No 

/ 

Yes 

0-

1,500 

Less 

Likely 

-/4,000-

6,000 

73700

00 

<0.01 1(a), 

3(a,b) 

The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP).  

Based on BirdLife International's 2017 data, the 

population of the White-rumped Vulture (Gyps 

bengalensis) in Bhutan and Pakistan combined is 

estimated to be approximately 250-350 

individuals16, that accounts for 4.2-7.5% of the 

global population.  

According to an official post by the Royal Society 

for Protection of Nature (RSPN), Bhutan (August 

2, 2022), six vulture species have been historically 

NO 

 
16  DataZone by Birdlife. https://datazone.birdlife.org/species/factsheet/white-rumped-vulture-gyps-bengalensis (Accessed on March 21, 2026) 

https://www.facebook.com/rspnbhutan?__cft__%5b0%5d=AZbjjaq6Zal3iFfiETDGL_0Wj_Y-THCr58DA7zajT6CZ-smGF2x4Rdg371xy8FpAjJ1KNGY283aSMqIPy4H4xYpaeHRExhpn1WeONDi_vK47J90-tYxN8OSLnnKYlf-Sfi-sbD3kQNSSGLLmqjVjsIaPBO279QAaFsWG418Pp1_2Cw&__tn__=-UC%2CP-R
https://www.facebook.com/rspnbhutan/posts/pfbid02QjfaLXSSchoA9aGkbpBDChNtuvM2eWroM1LKzWxVops4D8iCtbkQraaNsyLR9rbsl?__cft__%5b0%5d=AZbjjaq6Zal3iFfiETDGL_0Wj_Y-THCr58DA7zajT6CZ-smGF2x4Rdg371xy8FpAjJ1KNGY283aSMqIPy4H4xYpaeHRExhpn1WeONDi_vK47J90-tYxN8OSLnnKYlf-Sfi-sbD3kQNSSGLLmqjVjsIaPBO279QAaFsWG418Pp1_2Cw&__tn__=%2CO%2CP-R
https://www.facebook.com/rspnbhutan/posts/pfbid02QjfaLXSSchoA9aGkbpBDChNtuvM2eWroM1LKzWxVops4D8iCtbkQraaNsyLR9rbsl?__cft__%5b0%5d=AZbjjaq6Zal3iFfiETDGL_0Wj_Y-THCr58DA7zajT6CZ-smGF2x4Rdg371xy8FpAjJ1KNGY283aSMqIPy4H4xYpaeHRExhpn1WeONDi_vK47J90-tYxN8OSLnnKYlf-Sfi-sbD3kQNSSGLLmqjVjsIaPBO279QAaFsWG418Pp1_2Cw&__tn__=%2CO%2CP-R
https://datazone.birdlife.org/species/factsheet/white-rumped-vulture-gyps-bengalensis
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recorded in Bhutan: Himalayan Griffon, 

Lammergeier, White-rumped Vulture, Cinereous 

Vulture, Red-headed Vulture, and Egyptian 

Vulture. However, apart from the Himalayan 

Griffon and Lammergeier, there are currently no 

recent confirmed records of the remaining four 

species, including the White-rumped Vulture17.  

Further, there are no records of the species in the 

Bhutan Biodiversity Portal18.  

The species has a very wide geographic range, 

and the AOH represents less than 0.01% of its 

EOO (Annex I_Fig. 6). 

Furthermore, during expert consultations 

conducted as part of this assessment, specialists 

indicated that the EAAA is unlikely to support the 

population size required to meet the Critical 

Habitat threshold (20–30 individuals, 

representing 0.5% of the global population 

estimated at 4,000–6,000). Therefore, the EAAA 

is unlikely to meet the Critical Habitat criteria 

for White -rumped vulture.  

7.  Tiger 

(MAMMALIA) 

SCHEDULE I 

Panthera 

tigris 

 

EN No 

/ 

No 

No 

/ 

No 

0-

4,500 

Likely 131 

(115-

146) 19 

/2,608-

3,905 

64074

13 

0.05 1 (a) According to the ESIA baseline report (August–

September 2025) for the Bunakha Hydropower 

Project, the Tshogpa and local communities of 

Chanachan village reported that a tiger had killed 

one bull in the forest above the village and one 

calf nearby. However, the report notes that these 

incidents could not be verified during the survey. 

In 2023, the Department of Forests and Park 

Services, Ministry of Energy and Natural 

Resources, Royal Government of Bhutan, 

NO 

 
17  RSPN Bhutan: facebook page (August 2, 2022) https://tinywebs.info/cdrQ0X (Accessed on March 21, 2026)  
18  Bhutan Biodiversity Portal. https://biodiversity.bt/ (Accesed on March 21, 2026) 
19  DoFPS 2023. Status of Tigers in Bhutan: e National Tiger Survey Report 2021–2022. Bhutan Tiger Center, Department of Forests and Park Services, Ministry of Energy and Natural Resources, Royal 

Government of Bhutan, imphu, Bhutan. https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf (Accessed on March 26, 2026) 

https://tinywebs.info/cdrQ0X
https://biodiversity.bt/
https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf
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published Status of Tigers in Bhutan: The National 

Tiger Survey Report 2021–202220. Based on the 

findings of this report, an attempt has been 

made to estimate the potential number of tigers 

within the EAAA. Within the EAAA and its 

periphery, a total of 14 mature tigers have been 

reported as follows: 

▪ Thimphu Forest Division – 3 tigers 

▪ Dagana Forest Division – 4 tigers 

▪ Wangdue Forest Division – 6 tigers 

▪ Gedu Forest Division – 1 tiger 

 

However, parts of the Thimphu, Dagana, and 

Wangdue Forest Divisions extend beyond the 

EAAA/AOH boundary, and some tigers have been 

reported from areas outside the EAAA/AOH. The 

number of tigers estimated to occur outside the 

EAAA is seven (1 in Thimphu Forest Division, 1 in 

Dagana Forest Division, and 5 in Wangdue Forest 

Division; Annex I_Fig. 7.1). After excluding these 

individuals, the AOH itself is likely to support 

approximately seven tigers (14 − 7 = 7). 

 

Further, according to the report, the estimated 

tiger density in Bhutan is approximately 0.23 

individuals per 100 km².  

 

Based on this average density, the AOH, which 

covers 3,082 km², could potentially support 

around seven tigers (3,082 × 0.23 / 100 = 7 

 
20  DoFPS 2023. Status of Tigers in Bhutan: National Tiger Survey Report 2021–2022. Bhutan Tiger Center, Department of Forests and Park Services, Ministry of Energy and Natural 

Resources, Royal Government of Bhutan, imphu, Bhutan. https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-

2022_Final_website.pdf (Accessed on March 26, 2026) 

https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf
https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf
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individuals), which is consistent with the above 

estimate. 

Furthermore, Tiger density in Bhutan is not 

uniform and depends on prey availability and 

habitat quality. Densities within the AOH are 

likely lower than in core habitats such as Royal 

Manas National Park and Jigme Singye 

Wangchuck National Park (Annex I_Fig. 7.1).  

The number of tigers within the EAAA/AOH was 

further verified through data requested from the 

Department of Forests and Park Services, Bhutan, 

by providing the Department with shapefiles of 

the AOH and EAAA. Based on the National Tiger 

Survey (2021–2023), the Department confirms 

that six tigers occur within the EAAA/AOH21. 

Considering potential population increases 

between 2022 and 2025, as well as possible 

migration from peripheral habitats, the 

EAAA/AOH is estimated, based on expert 

consultation, to support approximately 7–8 tigers. 

This represents approximately <0.3% (below the 

threshold of ≥0.5%) of the global tiger 

population. Therefore, the EAAA is unlikely to 

trigger Critical Habitat for tiger. 

8.  (MAGNOLIOPSI

DA) 

Strobilanthe

s accrescens 

subsp. 

accrescens 

EN Yes

/ 

No 

No 

/ 

No 

- Likely -/- 54 #N/A 1 (a), 

2(a) 

The subspecies Strobilanthes accrescens subsp. 

accrescens was not recorded during the sampling 

surveys conducted for the Bunakha Hydropower 

Project (HPP). 

 

Globally, the subspecies has been documented 

from four locations, all of which fall within the 

EAAA (Annex I_Fig. 8). Furthermore, during expert 

YES 

 
21  Due to security concerns for tigers, the coordinates have not been mapped. 
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consultation, no additional records beyond these 

locations were reported. 

 

Based on the limited known distribution and its 

apparent restriction to the EAAA, the area is 

likely to meet the Critical Habitat criteria for 

Strobilanthes accrescens subsp. accrescens. 

9.  Golden 

Mahseer 

(ACTINOPTERG

II) 

SCHEDULE II 

Tor putitora EN No 

/ 

No 

Yes 

/ 

No 

<1,000 
22 

Likely -/- 13052

02 

0.02 1(a), 

3(a,b) 

As environmental flow (e-flow) and sediment 

transport data are currently unavailable, the 

EAAA has been defined using a precautionary 

approach to ensure that, beyond the project’s 

AOI, habitat continuity and connectivity for 

Mahseer are adequately captured. Accordingly, 

the EAAA extends from the lowermost boundary 

of the Wangchhu Basin upstream to 1,000 m river 

elevation, consistent with suitable Mahseer 

habitat observed in comparable Bhutanese river 

systems (typically 800–1,000 m), as well as 

through expert consultation (Annex  I_Fig. 9). A 1 

km buffer on either side of the river channel has 

been applied to define the lateral boundaries of 

the AOH, ensuring inclusion of both riverine and 

adjacent riparian habitats that may support 

Mahseer populations. 

No population data are currently available for the 

species; however, based on expert consultation, 

the Wangchhu River may support a significant 

population, given that fishing is prohibited in 

Wangchu.  

Expert consultation further indicated that 

Mahseer migrate into India on the southern side; 

however, their migration range does not exceed 

NO 

 
22  NCD 2022. Golden Mahseer Conservation Action Plan for Bhutan (2022-2032): Securing “Tigers of the Rivers.” Nature Conservation Division, Department of Forests and Park 

Services, Ministry of Agriculture and Forests, Thimphu, Bhutan. 
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FNC ACT-2023 
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Name 
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% 
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Rationale for Critical Habitat Assessment 

Qualify 

for CH 

more than 5 km from the Bhutan border. The 

AOH overlaps approximately 0.02% of the 

species’ extent of occurrence (EOO), which is 

substantially below the Critical Habitat threshold 

for Endangered species. In addition, expert 

consultations indicate that the species has only 

limited socio-economic importance in the area, 

and fishing within the river system is prohibited 

in Bhutan. 

Accordingly, the AOH is unlikely to qualify as 

Critical Habitat for Golden Mahseer. 

10.  Rufous-fronted 

Tit 

(AVES) 

Aegithalos 

iouschistos 

LC No 

/ 

No 

Yes 

/ 

No 

2,800-

3,90023 

Likely -/- 28200

0 

0.37 3(a,b) The species was not recorded during the baseline 

surveys conducted for the Bunakha Hydropower 

Project (HPP). However, the Biodiversity Portal of 

Bhutan reports more than five individuals of the 

species within the EAAA24. The AOH represents 

approximately 0.37% of the species’ EOO (Annex 

I_Fig. 10). Based on this proportion, the AOH 

unlikely to qualify under the Critical Habitat 

Criterion for Rufous-fronted Tit. 

NO 

11.  Dark-rumped 

Swift 

(AVES) 

SCHEDULE III 

Apus 

acuticauda 

NT No 

/ 

Yes 

Yes 

/ 

No 

200-

2,470 

Less 

Likely 

 <2025 

/900-

10,000 

29000

0 

<0.01 2(a), 

3(a,b) 

The ESIA sampling surveys conducted for the 

Bunakha Hydropower Project (HPP) did not 

report the presence of  this species. 

 

 

Chantler and Kirwan (2020) reported that fewer 

than 20 breeding pairs of the Dark-rumped Swift 

NO 

 
23  Rai, D. S., Tshering, K., Gyeltshen, K., Norbu, N., Sherub, Ngawang, R., & Wangchuk, S. (2008). Biodiversity of Toorsa Strict Nature Reserve – Jigme Dorji National Park proposed conservation corridor, 

western Bhutan. In N. Chettri, B. Shakya, & E. Sharma (Eds.), Biodiversity conservation in the Kangchenjunga landscape. International Centre for Integrated Mountain Development. 

https://lib.icimod.org/records/tpyeq-tnm62 (Accessed on March 21, 2026)  
24  Bhutan Biodiversity Portal. https://biodiversity.bt/species/show/384 (Accessed on March 21, 2026)  
25   Chantler, P. and G. M. Kirwan (2020). Dark-rumped Swift (Apus acuticauda), version 1.0. In Birds of the World (J. del Hoyo, A. Elliott, J. Sargatal, D. A. Christie, and E. de Juana, Editors). Cornell Lab of 

Ornithology, Ithaca, NY, USA. https://doi.org/10.2173/bow.darswi1.01 (Accessed on March 26, 2026) 

https://lib.icimod.org/records/tpyeq-tnm62
https://biodiversity.bt/species/show/384
https://doi.org/10.2173/bow.darswi1.01
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Qualify 

for CH 

occur in Bhutan26. Records available from the 

Bhutan Biodiversity Portal similarly show a limited 

number of observations, largely concentrated in 

the eastern and central regions of the country. A 

review of the portal’s occurrence data further 

confirms that there are no documented records 

of this species within the EAAA or within a 50 km 

radius of the Bunakha dam27. The AOH 

represents approximately 0.01% of the species’ 

EOO (Annex I_Fig. 11); below the critical habitat 

threshold value for migratory and restricted 

range species.  

Based on the absence of records in the EAAA and 

its surrounding landscape and extremely low 

AOH, the AOH is unlikely to meet the Critical 

Habitat criteria for the Dark-rumped Swift. 

12.  (LILIOPSIDA) Carex 

speciosa 

subsp. 

pinetorum 

LC Yes 

/ 

No 

No 

/ 

No 

2,500-

2,750 

Likely -/- #N/A #N/A 2(a) The subspecies Carex speciosa subsp. pinetorum 

was not recorded during the sampling surveys 

conducted for the Bunakha Hydropower Project 

(HPP). 

Globally, the species has been recorded only 

from Bhutan, where it is currently known from 

seven locations. One of these locations occurs 

within the EAAA (Annex I_Fig. 12).  

At present, no species-specific density estimates 

or area-based population data are available to 

quantify the number of individuals or the 

proportion of the global population that may 

occur within the EAAA.  

Furthermore, during expert consultation, no 

additional records beyond these locations were 

identified. 

YES 

 
26  Chantler, P. and G. M. Kirwan (2020). Dark-rumped Swift (Apus acuticauda), version 1.0. In Birds of the World (J. del Hoyo, A. Elliott, J. Sargatal, D. A. Christie, and E. de Juana, Editors). Cornell Lab of 

Ornithology, Ithaca, NY, USA. https://doi.org/10.2173/bow.darswi1.01 (Accessed on March 26, 2026) 
27  Bhutan Biodiversity Portal https://biodiversity.bt/species/show/2067  (Accessed on March 26, 2026)  

https://doi.org/10.2173/bow.darswi1.01
https://biodiversity.bt/species/show/2067
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Based on the currently known distribution, the 

EAAA represents one of the seven documented 

locations globally, which corresponds to 

approximately 14.3% of the species’ known 

geographic range (1/7). This proportion indicates 

that the EAAA may meet the relevant threshold 

for consideration under critical habitat criteria. 

In the absence of robust population data, and 

given the species’ extremely restricted global 

distribution, the AOH is considered likely to 

meet the Critical Habitat threshold on a 

precautionary basis. 

13.  (INSECTA) Cephalaesch

na triadica  

DD Yes

* 

/ 

Yes 

No 

/ 

No 

2,200-

2,300 

 Likely -/- 60 45 2(a) The ESIA sampling surveys conducted for the 

Bunakha Hydropower Project (HPP) did not 

report the presence of this species. 

According to IUCN, Globally, this species has 

been recorded only from Bhutan in two locations, 

out of which one confirmed occurrence falling 

within the EAAA28 (Annex I_Fig. 13).  

However, the species has recently been reported 

from Neora Valley, Darjeeling District, India, 

India29. This additional record indicates that the 

species is no longer restricted to Bhutan and 

therefore cannot be considered endemic30 to the 

country. However, it still meets the restricted-

range threshold. 

Although the known locality of the species lies 

approximately 23 km from the Bunakha 

Hydropower Project dam and is therefore 

spatially distant from the immediate construction 

area, it remains marginally within the defined 

YES 

 
28   https://www.researchgate.net/publication/303023512_Records_of_dragonflies_from_western_Bhutan_collected_in_October_2015 (Accessed on March 16, 2026) 
29   Sawant, D., A. Dalvi, and S. Bagchi. 2026. Cephalaeschna triadica Lieftinck, 1977– In (Chief Editors). Butterflies of India, v. . Published by the Indian Foundation for Butterflies. 

https://www.indianodonata.org/cephalaeschna-triadica (Accessed on March 31, 2026) 
30  Bhutan Biodiversity Portal. (n.d.). Endemic Plants of Bhutan - a preliminary checklist http://bhutanbiodiversity.net/checklists/checklist.php?cl=8&emode=0  (accessed on 03/06/2026)  

https://www.researchgate.net/publication/303023512_Records_of_dragonflies_from_western_Bhutan_collected_in_October_2015
https://www.indianodonata.org/cephalaeschna-triadica
http://bhutanbiodiversity.net/checklists/checklist.php?cl=8&emode=0
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EAAA boundary. The species’ EAAA/AOH 

represents 45% of its EOO, which is well above 

the ≥10% threshold used for Critical Habitat 

determination for endemic/restricted range 

species.  

In the absence of species-specific population or 

detailed distribution information, and given the 

species’ extremely restricted global range, the 

AOH is considered likely to meet the Critical 

Habitat threshold on a precautionary basis. 

14.  Sikkim 

Treecreeper 

(AVES) 

Certhia 

discolor 

LC No 

/ 

No 

Yes 

/ 

No 

1,600-

2,750 

Likely -/- 589000 0.13 3(a,b) No national or global population data are 

currently available for the species. However, the 

Baseline ESIA Report for the Bunakha 

Hydropower Project (HPP) recorded four 

individuals of the Sikkim Treecreeper during the 

first seasonal survey (March 2025), three 

individuals during the second seasonal survey 

(August–September 2025), and three individuals 

during the third seasonal survey (November 

2025). All records were located in close proximity 

to the proposed dam area.  

Records from the Bhutan Biodiversity Portal 

similarly show a limited number of observations 

(approximately five individuals) upstream of the 

proposed dam within the EAAA/AOH31. 

Consultations with regional experts undertaken 

as part of this assessment also noted the limited 

number of the species within the AOH and 

indicated that the area does not support a 

significant population of the species. 

The AOH (Annex I_Fig. 14) represents 

approximately 0.13% of the species’ EOO, which 

is below the ≥1% threshold typically applied for 

migratory species.  

NO 

 
31  Bhutan Biodiversity Portal. https://biodiversity.bt/group/Biological_Corridor_2/observation/show/912933 (Accessed on March 13 2026) 

https://biodiversity.bt/group/Biological_Corridor_2/observation/show/912933
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Accordingly, based on currently available 

information, the EAAA is considered unlikely to 

meet the Critical Habitat criteria for the 

Sikkim Treecreeper. 

15.  Rusty-flanked 

Treecreeper 

(AVES) 

Certhia 

nipalensis 

LC No 

/ 

No 

Yes 

/ 

No 

1,070-

5,240 

Likely -/- 682000 0.31 3(a,b) No global population data are currently available 

for the species. The ESIA baseline surveys 

conducted for the Bunakha Hydropower Project 

(HPP) did not record the presence of this species. 

Records available from the Bhutan Biodiversity 

Portal show eight observations from upstream 

and downstream locations of the proposed dam 

within the EAAA/AOH32. 

The AOH represents approximately 0.31% of the 

species’ EOO, which is below the ≥1% threshold 

typically applied for migratory species (Annex 

I_Fig. 15). 

Accordingly, based on currently available 

information, the AOH is considered unlikely to 

meet the Critical Habitat criteria for the 

Rusty-flanked Treecreeper. 

NO 

16.  (ACTINOPTERY

GII) 

Chagunius 

chagunio 

LC No 

/ 

No 

Yes 

/ 

No 

0-

150033 

Likely -/- 505600 0.08 3(a,b) As environmental flow (e-flow) and sediment 

transport data are currently unavailable, the 

EAAA has been defined using a precautionary 

approach to ensure that, beyond the project’s 

direct impact area, habitat continuity and 

connectivity for Chagunius are adequately 

captured. Accordingly, the EAAA extends from 

the lowermost boundary of the Wangchhu Basin 

upstream to the 1,500 m river elevation, 

consistent with suitable Chagunius habitat34. 

However, during expert consultation, it was 

NO 

 
32  Bhutan Biodiversity Portal. https://biodiversity.bt/group/Gedu_Forest_Division/observation/show/737372 (Accessed on March 13 2026) 
33  Shrestha, T. K. (2019).  Ichthyology of Nepal. B. J. Shrestha Publisher, Kathmandu, Nepal. P. 509 +72plates. 
34  Shrestha, T. K. (2019).  Ichthyology of Nepal. B. J. Shrestha Publisher, Kathmandu, Nepal. P. 509 +72plates. 

https://biodiversity.bt/group/Gedu_Forest_Division/observation/show/737372
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indicated that the altitudinal distribution of 

Chagunius chagunio is generally restricted to 

elevations below 800 m. A 1 km buffer on either 

side of the river channel has been applied to 

define the lateral boundaries of the AOH, 

ensuring inclusion of both riverine and adjacent 

riparian habitats potentially supporting 

Chagunius populations (Annex I_Fig. 16). 

The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP). A review of the 

available literature also indicates no records of 

the species within the AOH. Similarly, the Bhutan 

Biodiversity Portal does not report any records of 

the species in Bhutan35. However, the expert 

strongly emphasized that the species has been 

occasionally recorded in the lower reaches of the 

Wangchhu Basin. 

The AOH of the species represents less than 

0.08% of the species’ EOO, which is substantially 

below the ≥1% threshold typically applied in the 

determination of Critical Habitat for migratory 

species. 

Accordingly, based on the currently available 

information, the EAAA is considered unlikely to 

meet the Critical Habitat criteria for 

Chagunius chagunio. 

17.  (INSECTA) Coeliccia 

svihleri 

LC No 

/ 

Yes 

No 

/ 

No 

50-

1,400 

Unlikely -/- 7878 #N/A 2(a) The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP).  

The nearest known locality of the species is 

located approximately 24 km from the Bunakha 

Hydropower Project dam site and therefore lies 

NO 

 
35  Bhutan Biodivsity Portal. https://biodiversity.bt/group/bamboos_of_bhutan/observation/show/50922 (Accessed on March 15 2026) 

https://biodiversity.bt/group/bamboos_of_bhutan/observation/show/50922
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well outside the boundary of the EAAA (Annex 

I_Fig. 17).  

In addition, consultations with regional experts 

conducted during this assessment did not 

mention confirmed records of the species within 

the EAAA/AOH. Accordingly, based on the 

available information, the AOH is considered 

unlikely to meet the Critical Habitat criteria 

for Coeliccia svihleri. 

18.  Nagaland's 

Toad 

(AMPHIBIA) 

Duttaphryn

us 

nagalanden

sis 

DD No 

/ 

Yes 

No 

/ 

No 

1,366-

1,585 

Unlikely -/- 15 #N/A 2(a) The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP).  

The nearest known locality of the species is 

located approximately 59 km from the Bunakha 

Hydropower Project dam site and therefore lies 

well outside the boundary of the EAAA (Annex 

I_Fig. 18).  

Further, consultations with regional experts 

conducted during this assessment strongly 

suggested that the species is unlikely to occur 

within the EAAA. 

Accordingly, based on the available information, 

the EAAA/AOH is considered unlikely to meet 

the Critical Habitat criteria for Duttaphrynus 

nagalandensis. 

NO 
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19.  Ward's Trogon 

(AVES) 

SCHEDULE II 

Harpactes 

wardi 

LC No 

/ 

No 

Yes 

/ 

No 

1,500-

3,200 

Less 

likely 

-/- 306000 <0.01 3(a,b) The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP).  

Records from the Bhutan Biodiversity Portal also 

show no observations of the species within the 

EAAA36, and the nearest known locality of the 

species is approximately 30 km from the dam site 

(Annex I_Fig. 19). The EAAA overlaps less than 

0.01% of the species’ geographic range.  

Consultations with regional experts undertaken 

as part of this assessment did not identify any 

confirmed records of the species within the 

EAAA. Based on the available information, the 

EAAA is therefore considered unlikely to meet 

the Critical Habitat criteria for Ward’s Trogon. 

NO 

20.  (INSECTA) Megalestes 

irma 

DD No 

/ 

Yes 

No 

/ 

No 

<4,000 Unlikely -/- 9488 #N/A 2(a) The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP).  

The nearest known locality of the species is 

located approximately 74 km from the Bunakha 

Hydropower Project dam site and therefore lies 

well outside the boundary of the EAAA (Annex 

I_Fig. 20).  

Further, consultations with regional experts 

conducted during this assessment did not 

mention confirmed records of the species within 

the EAAA/AOH.  

Accordingly, based on the available information, 

the EAAA/AOH is considered unlikely to meet 

the Critical Habitat criteria for Megalestes 

Irma.  

NO 

 
36  Bhutan Biodiversity Portal. https://biodiversity.bt/species/show/2139  (Accessed on March 13 2026) 

https://biodiversity.bt/species/show/2139
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21.  Fire-tailed 

Myzornis 

(AVES) 

Myzornis 

pyrrhoura 

LC No 

/ 

No 

Yes 

/ 

No 

2,000-

3,950 

Likely -/- 521000 0.33 3(a,b) No global population estimate is currently 

available for Fire-tailed Myzornis, and no 

individuals of this species were recorded during 

the baseline biodiversity surveys conducted for 

the Bunakha Hydropower Project. However, a 

review of occurrence records from the 

Biodiversity Portal of Bhutan indicates limited 

observations within the species EAAA/AOH, 

including one record from Paro District and three 

records from Thimphu District37. 

The AOH for the project represents 

approximately 0.33% of the species’ EOO (Annex 

I_Fig. 21). This value is below the ≥1% threshold 

commonly applied in Critical Habitat assessments 

for migratory species. Therefore, based on the 

currently available information, the AOH is 

considered unlikely to meet the Critical 

Habitat criteria for Fire-tailed Myzornis.  

NO 

22.  (MAGNOLIOPSI

DA) 

Pedicularis 

amplicollis 

NT Yes 

/ 

No 

No 

/ 

No 

<2,800 Likely -/- 4 #N/A 2(a) The species was not recorded during the 

sampling surveys conducted for the Bunakha 

Hydropower Project (HPP).  

Globally, Pedicularis amplicollis has been 

reported only from Bhutan, with a single known 

location that lies within the EAAA/AOH of the 

species (Annex I_Fig. 22). Further, during expert 

consultation, no additional records beyond these 

locations were identified.  

Based on the currently available information, the 

EAAA/AOH is therefore considered likely to 

meet the Critical Habitat criteria for this 

species. 

YES 

 
37  Bhutan Biodiversity Portal. https://www.biodiversity.bt/group/Biological_Corridor_7/observation/show/719368  (Accessed on 9th March 2026)  

https://www.biodiversity.bt/group/Biological_Corridor_7/observation/show/719368
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23.  Black-throated 

Prinia 

(AVES) 

Prinia 

atrogularis 

LC No 

/ 

No 

Yes 

/ 

No 

300-

2,800 

Less 

Likely 

-/- 141000 0.70 3(a,b) No global population estimate is currently 

available for Black-throated Prinia, and no 

individuals of this species were recorded during 

the baseline biodiversity surveys conducted for 

the Bunakha Hydropower Project. A review of 

occurrence records from the Biodiversity Portal of 

Bhutan indicates more than 90 Black-throated 

Prinia records specially from central and eastern 

part of Bhutan, but no observations within 

EAAA/AOH38. 

The AOH represents approximately 0.70% of the 

species’ EOO (Annex I_Fig. 23). This value below 

the ≥1% threshold commonly applied in Critical 

Habitat assessments for migratory species. 

Therefore, based on the currently available 

information, the AOH is considered unlikely to 

meet the Critical Habitat criteria for Black-

throated Prinia.  

NO 

24.  Satyr Tragopan 

(AVES) 

SCHEDULE II 

Tragopan 

satyra 

LC No 

/ 

No 

Yes 

/ 

No 

1,800-

4,500 

Likely -/- 230000 0.68 3(a,b) No global population estimate is currently 

available for Satyr Tragopan, and no individuals 

of this species were recorded during the baseline 

biodiversity surveys conducted for the Bunakha 

Hydropower Project. However, a review of 

occurrence records from the Biodiversity Portal of 

Bhutan indicates limited observations within the 

EAAA/AOH, including one record from Paro 

District and three records from Thimphu 

District39. The AOH represents approximately 

0.68% of the species’ EOO (Annex I_Fig. 24). This 

value is below the ≥1% threshold commonly 

applied in Critical Habitat assessments for 

migratory species.  

NO 

 
38  Bhutan Biodiversity Portal. https://biodiversity.bt/group/Amphibians_&_Reptiles_of_Bhutan/observation/show/730646  (Accessed on 9th March 2026)  
39  Bhutan Biodiversity Portal. https://biodiversity.bt/group/Amphibians_&_Reptiles_of_Bhutan/observation/show/720238  (Accessed on 10th March 2026)  

https://biodiversity.bt/group/Amphibians_&_Reptiles_of_Bhutan/observation/show/730646
https://biodiversity.bt/group/Amphibians_&_Reptiles_of_Bhutan/observation/show/720238
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Therefore, based on the currently available 

information, the AOH is considered unlikely to 

meet the Critical Habitat criteria for Satyr 

Tragopan.  

25.  Himalayan 

Forest Thrush 

(AVES) 

Zoothera 

salimalii 

LC No 

/ 

No 

Yes 

/ 

No 

1,440-

3,800 

Less 

Likely 

-/- 324000 0.47 3(a,b) No global population estimate is currently 

available for the Himalayan Forest Thrush, and no 

individuals of this species were recorded during 

the baseline biodiversity surveys conducted for 

the Bunakha Hydropower Project. However, a 

review of occurrence records from the 

Biodiversity Portal of Bhutan indicates one record 

from Zhemgang District and one record from 

Trongsa District, both of which lie outside the 

EAAA/AOH40. 

The AOH represents approximately 0.47% of the 

species’ EOO (Annex I_Fig. 25). This value is 

below the ≥1% threshold commonly applied in 

Critical Habitat assessments for migratory 

species. In addition, consultations with regional 

experts undertaken as part of this assessment did 

not mention any confirmed occurrences of the 

species within the EAAA/AOH.  

Therefore, based on the currently available 

information, the AOH is considered unlikely to 

meet the Critical Habitat criteria for the 

Himalayan Forest Thrush. 

NO 

26.  Pied Shrike-

babbler 

(AVES) 

Pteruthius 

flaviscapis 

LC No 

/ 

No 

Yes 

/ 

No 

1,000-

3,000 

? - 148000 #N/A 3(a,b) According to the IUCN, the species is reported 

only from Indonesia (Annex I_Fig. 26)  and is also 

not listed in Bhutan’s bird checklist in the BirdLife 

Data Zone41.  

 

NO 

 
40  Bhutan Biodiversity Portal. https://biodiversity.bt/species/show/8248   (Accessed on 10th March 2026)  
41  DataZone by Birdlife: https://datazone.birdlife.org/country/factsheet/bhutan (Accessed on March 22, 2026) 

https://biodiversity.bt/species/show/8248
https://datazone.birdlife.org/country/factsheet/bhutan
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S. 

No. 

Common Name 

(GROUP) 

FNC ACT-2023 

Scientific 

Name 

Global 

IUCN 

End/ 

RR 

Mig/ 

Con 

Alt 

(m) 

Present 

within 

EAAA? 

National 

Pop/Glo-

bal Pop 

EOO 

km2 

(EAAA/ 

EOO) 

% 

Criteria 

Assessed 
Rationale for Critical Habitat Assessment 

Qualify 

for CH 

According to the Bhutan Biodiversity Portal42, the 

species previously referred to as Pteruthius 

flaviscapis has been taxonomically revised to 

Pteruthius aeralatus (White-browed Shrike-

babbler). A review of occurrence records for the 

updated species, Pteruthius aeralatus, from the 

Bhutan Biodiversity Portal indicates that 70 

records are reported from Bhutan, all of which lie 

outside the EAAA43. 

The Pteruthius aeralatus, has a very large extent 

of occurrence (EOO), estimated at approximately 

13,200,000 km², and is therefore unlikely to 

meet the critical habitat threshold criteria for 

migratory species44.  

The baseline survey for the Bunakha Hydropower 

Project (HPP) recorded one individual of 

Pteruthius flaviscapis in March 2025; however, 

this record should be updated to Pteruthius 

aeralatus. 

Note: 

1. FNC ACT-2023  referes to Forest and Nature Conservation Act of Bhutan 2023. https://faolex.fao.org/docs/pdf/BHU224230.pdf (Accessed on March 20, 2026) 

2. End= Endemic, RR= Restricted Range, Mig= Migratory, Con= Congregatory, Alt= Altitude, Pop=Population 

3. Global IUCN status, Migratory & Congregatory status, Global Population, Altitude, and EOO have been taken from www.iucnredlist.org  (data accessed on 1 September 

2025), unless otherwise specified.  

4. Criteria selected for Restricted Range (RR) are as per IFC GN6: EOO < 50,000 km² for terrestrial vertebrates and plants; ≤ 500 km linear span for aquatic species.  

5. Source for Endemic animal species is:   Living National Treasures. (n.d.). Animals and plants unique to Bhutan. https://lntreasures.com/bhutan.html, for endemic plant 

species, is the Bhutan Biodiversity Portal. (n.d.). Endemic Plants of Bhutan - a preliminary checklist http://bhutanbiodiversity.net/checklists/checklist.php?cl=8&emode=0  

(accessed on 09/29/2025)  

6. The likelihood of the species’ presence within the EAAA is assessed based on its known occurrence in Bhutan and the Wangchu River basin, the presence within the EAAA, 

the overlap between the EAAA and the species’ EOO, and the species’ altitudinal distribution range. 

7. Biodiversity checklist of Bhutan refers to: Gyeltshen C, Prasad K (2022) Biodiversity checklists for Bhutan. Biodiversity Data Journal 10: e83798. 

https://doi.org/10.3897/BDJ.10.e83798 

 
42  Bhutan Biodiversity Portal. https://biodiversity.bt/species/show/8248   (Accessed on 10th March 2026)  
43  Bhutan Biodiversity Portal. https://biodiversity.bt/species/show/8248   (Accessed on 10th March 2026)  
44  https://www.iucnredlist.org/species/103693575/264391766 (Accessed on 10th March 2026) 

https://faolex.fao.org/docs/pdf/BHU224230.pdf
http://www.iucnredlist.org/
https://lntreasures.com/bhutan.html
http://bhutanbiodiversity.net/checklists/checklist.php?cl=8&emode=0
https://doi.org/10.3897/BDJ.10.e83798
https://biodiversity.bt/species/show/8248
https://biodiversity.bt/species/show/8248
https://www.iucnredlist.org/species/103693575/264391766
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6.1.1 Near-Threshold, and Socio-Economically and Culturally Significant Species 

During the assessment, some species were identified that, while not formally meeting Critical Habitat 

thresholds, occur close to threshold criteria. In addition, certain species are of recognized cultural and 

socio-economic importance to local communities. It is recommended that the Bunakha Hydropower 

Project implement targeted, robust mitigation measures to manage potential impacts and ensure the 

conservation of species of ecological, cultural, and livelihood significance. 

Table 6: Near-Threshold, and Socio-Economically and Culturally Significant Species 

S. No. Common Name Scientific Name Rationale 

1 Rufous-necked 

Hornbill 

Aceros nipalensis  Based on expert opinion and the presence of 

significant populations in the Project vicinity, the 

Kamji KBA/IBA, located in proximity to the Project, 

supports a significant population of the Rufous-

necked Hornbill, contributing to its designation 

2 Red Panda Ailurus fulgens AOH holds significant global population. 

3 Dhole Cuon alpinus AOH holds significant global population. 

4 Tiger Panthera tigris Polulation within AOH holds significant global 

population.  

5 Golden 

Mahseer 

Tor putitora The Golden Mahseer is a flagship species in Bhutan, 

recognized for its ecological and cultural role in 

sustaining healthy ecosystems. It is also one of the 

eight auspicious Buddhist symbols known locally as 

“Sernya” and holds cultural, religious, historical, and 

economic significance. Within the Wangchu Basin 

AOI, designated catch and release recreational 

fishing zones primarily for international visitors 

further highlight its conservation and tourism value. 

6 Rufous-fronted 

Tit 

Aegithalos 

iouschistos 

AOH holds significant percentage of EOO and 

culturally important45.  

7 Fire-tailed 

Myzornis 

Myzornis 

pyrrhoura 

AOH holds significant percentage of EOO. 

8 Black-throated 

Prinia 

Prinia atrogularis AOH holds significant percentage of EOO. 

9 Satyr Tragopan Tragopan satyra AOH holds significant percentage of EOO. 

10 Himalayan 

Forest Thrush 

Zootera salimalii AOH hold significant percentage of EOO. 

 
45 DoFPS 2023. Status of Tigers in Bhutan: National Tiger Survey Report 2021–2022. Bhutan Tiger Center, Department of Forests and 

Park Services, Ministry of Energy and Natural Resources, Royal Government of Bhutan, Thimphu, Bhutan. 

https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf 

(Accessed on March 26, 2026) 

https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf
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6.2 Criterion 4: Areas with unique assemblages of species or that are 

associated with key evolutionary processes or provide key 

ecosystem services 

The structural attributes of a region such as topography, geology, soils, temperature, vegetation, and 

their interactions can shape evolutionary processes that influence species assemblages and ecological 

characteristics. However, the project area is characterized by relatively homogeneous landscape and 

edaphic conditions. The limited environmental heterogeneity and absence of pronounced gradients are 

unlikely to support transitional habitats or processes conducive to speciation. 

Although a few plant and insect species with restricted or endemic distributions are recorded within the 

AoI, these species do not form a unique assemblage and are also found in similar habitats across the 

wider Wangchu basin and adjacent regions. The area is not known to support key evolutionary processes 

such as speciation or genetic isolation. Furthermore, the ecosystem services provided are not exceptional 

or irreplaceable at a landscape scale. Therefore, Criterion 4 is not triggered for the Project. 

6.3 Criterion 5: Areas having biodiversity of significant social, economic, 

or cultural importance to local communities 

Despite the national significance of flagship species such as the Golden Mahseer46, which is culturally 

revered as ‘Sernya’ in Buddhist traditions47, the Project Area of Influence (AoI) does not meet the 

threshold for Critical Habitat under Criterion 5. The species holds national cultural importance, but this 

does not equate to site-specific dependence by local communities within the AoI. 

Recreational catch-and-release fishing zones for Mahseer and Snow Trout have been designated in the 

Wangchu basin, primarily targeting foreign visitors48, 49. However, this activity remains limited in scale, 

externally driven, and does not represent a key livelihood or subsistence resource for locals. Fishing is 

otherwise prohibited in Bhutan, underscoring the lack of regular community reliance on aquatic 

biodiversity. 

NTFP use within the AoI is minimal, small-scale, and strictly subsistence-oriented, with no evidence of 

commercial or culturally defining dependence. Moreover, no documented use of the Wangchu River 

exists for drinking water, irrigation, or other essential community needs within the AoI. 

Thus, although certain species and ecosystems carry broader cultural and symbolic value, the absence of 

direct, sustained, site-specific community dependence means Criterion 5 is not triggered for this 

Project. 

 
46  WWF Bhutan. (n.d.). Flagship Species. https://www.wwfbhutan.org.bt/programs/our_flagship_species/ (Accessed on March 29, 

2026) 
47  NCD 2022. Golden Mahseer Conservation Action Plan for Bhutan (2022-2032): Securing “Tigers of the Rivers.” Nature 

Conservation Division, Department of Forests and Park Services, Ministry of Agriculture and Forests, Thimphu, Bhutan. 
48  Department of Forests and Park Services. (2022). Delineation of Mahseer water and trout water in Bhutan: A supporting 

document for enforcing provisions of fishing as per the FNCRR (Amendment) 2022. Ministry of Agriculture and Forests, Royal 

Government of Bhutan. https://www.dofps.gov.bt/wp-content/uploads/2022/04/2.-High_end_Mahseer-water.pdf  
49  Department of Forests and Park Services. (2022). Delineation of high-end recreational fishing sites on Mahseer water in Bhutan: 

A supporting document for enforcing provisions of fishing as per the FNCRR (Amendment) 2022. Ministry of Agriculture and 

Forests, Royal Government of Bhutan. https://www.dofps.gov.bt/wp-content/uploads/2022/04/2.-High_end_Mahseer-water.pdf 

(Accessed on March 29, 2026) 

https://www.wwfbhutan.org.bt/programs/our_flagship_species/
https://www.dofps.gov.bt/wp-content/uploads/2022/04/2.-High_end_Mahseer-water.pdf
https://www.dofps.gov.bt/wp-content/uploads/2022/04/2.-High_end_Mahseer-water.pdf
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6.4 Criterion 6: Areas either legally protected or officially proposed for 

protection 

The areas that meet the criteria of the World Conservation Union classification, the Ramsar List of 

Wetlands of International Importance, and the United Nations Educational, Scientific, and Cultural 

Organization’s World Natural Heritage Sites. 

According to IFC’s Guidance Note 6, Internationally and/or nationally recognized areas of high 

biodiversity value may require a critical habitat assessment. For example, Areas that meet the criteria of 

the IUCN’s Protected Area Categories Ia, Ib and II.  

Key Biodiversity Areas (KBAs), which encompass Important Bird and Biodiversity Areas (IBAs). 
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Table 7: Internationally and/or Nationally Recognised Areas of High Biodiversity Value 

Designation Name of area 

Aerial Distance from Bunakha Dam 
IUCN 

Category 
Status 

Lies within 
Qualify 

for CH 
1 km 10 km 20 km 30 km 40 km 50 km 

Project 

footprint 
EAAA 

Protected Area 
Jigme Dorji National Park No No No No No Yes II Designated No No No 

Jigme Khesar Strict Nature Reserve No No No No Yes Yes Ia Designated No No No 

Biological Corridor (BC) 
BC-1 No No No No No Yes VI Designated No No No 

BC-2 No No No Yes Yes Yes VI Designated No Yes No 

KBAs/IBAs 

Kamji No No No Yes Yes Yes - Designated No Yes Yes 

Paro Wetlands No No No Yes Yes Yes - Designated No Yes Yes 

Chele La No No No Yes Yes Yes - Designated No Yes No 

Samtse No No No No Yes Yes - Designated No No No 

Toorsa Strict Nature Reserve No No No No Yes Yes - Designated No No No 

Thimphu wetlands No No No No Yes Yes - Designated No No No 

Jigme Dorji National Park No No No No No Yes - Designated No No No 

Ada lake / Puna Tsangchu No No No No No Yes - Designated No No No 

KBA Dochu La No No No No No Yes - Designated No No No 

Ramsar Site - No No No No No No - No No No No 

World Heritage Site Bhutan does not currently have any UNESCO World Heritage Sites   

Alliance for Zero 

Extinction (AZE) 
Bhutan does not currently have any Alliance of Zero Extinction  
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Figure 4: Internationally and/or Nationally Recognized Areas of High Biodiversity Value within 20 km, 30 km and 50 km of the Bunakha HPP Dam
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6.4.1 The Chele La KBA/IBA 

The Chele La KBA, covering approximately 50 km², is designated as both a Key Biodiversity Area (KBA) 

and an Important Bird Area (IBA) based on the presence of the Wood Snipe, a globally Vulnerable 

species. The KBA/IBA is located approximately 29 km northwest of the Bunakha dam site and 

approximately 17 km from the upper extent of the proposed reservoir. 

Based on available data, there is no evidence that the KBA/IBA supports a significant proportion of the 

global population of Wood Snipe or that it constitutes key breeding habitat for the species. In addition, it 

lies well outside the Project’s Area of Influence (AoI). A pathway-based assessment did not identify any 

credible hydrological, ecological, or disturbance pathways linking Project activities to the high-altitude 

habitats utilized by the species. 

On this basis, the Chele La KBA is not considered to trigger Critical Habitat for the Bunakha 

Hydropower Project. 

6.4.2 The Paro Wetland KBA/IBA 

The Paro Wetland, covering approximately 20 km², is designated as both a Key Biodiversity Area (KBA) 

and an Important Bird Area (IBA) based on the presence of the Wood Snipe, a globally Vulnerable 

species. The site lies within the Area of Influence (AoI) of the Bunakha Hydropower Project and is situated 

approximately 7 km upstream of the upper extent of the proposed reservoir. 

The Wood Snipe has a small global population and is dependent on high-altitude wetland habitats such 

as those present within the Paro Wetland KBA. Given the proximity of the site to the Project and its 

location within the AoI, there is a credible pathway for indirect impacts, particularly through potential 

changes in hydrological regimes, disturbance, and habitat condition. 

Although quantitative population thresholds are not available, the precautionary principle has been 

applied. On this basis, the Paro Wetland KBA is considered to qualify as Critical Habitat for the 

Bunakha Hydropower Project. 

6.4.3 Kamji KBA/IBA 

The Kamji KBA,140 km2, is designated as a KBA/IBA due to its importance for the Rufous-necked Hornbill, 

a globally Vulnerable species dependent on intact subtropical forest ecosystems. Although the KBA does 

not directly overlap with the Bunakha Hydropower Project footprint, it lies within the same Wangchu 

basin and in close proximity to the Project Area of Influence. 

A pathway-based assessment indicates that Project activities may alter downstream flow regimes, sediment 

transport, and associated ecological processes. These changes have the potential to affect riverine and 

riparian habitats, including forest structure and composition, which are critical for hornbill feeding, nesting, 

and movement. In particular, impacts on fruiting tree availability, nesting trees, and landscape connectivity 

may influence habitat suitability for the species, as discussed with the national experts. 

On this basis, and applying a precautionary approach, the Kamji KBA is considered to qualify as 

Critical Habitat for the Bunakha Hydropower Project. 
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7 Conclusion  

A total of 2,020 species (terrestrial and aquatic) were assessed against Critical Habitat (CH) Criteria 1–3 for 

the Bunakha Hydropower Project. Of these, six species meet the Critical Habitat criteria (see Table 8). 

Additionally, two KBAs/IBAs, the Kamji IBA/KBA and Paro Wetland KBA/IBA, qualify under Critical 

Habitat Criterion 6. No species associated with key evolutionary processes, providing critical ecosystem 

services, or of notable social, economic, or cultural importance to local communities were identified. 

Table 8: Species Meeting Critical Habitat Criteria and Thresholds 

S. No. Group Common Name Scientific Name 

1 Aves White-bellied Heron Ardea insignis 

2 Magnoliopsida - Drepanostachyum annulatum 

3 Liliopsida - Strobilanthes accrescens subsp. accrescens 

4 Liliopsida - Carex speciosa subsp. pinetorum 

5 Insecta - Cephalaeschna triadica  

6 Magnoliopsida - Pedicularis amplicollis 

During the assessment, some species were identified that, while not formally meeting Critical Habitat 

thresholds, occur close to threshold criteria. In addition, certain species are of recognized cultural and 

socio-economic importance to local communities (refer to Table 6 and Table 9). It is recommended that 

the Bunakha Hydropower Project implement targeted, robust mitigation measures to manage potential 

impacts and ensure the conservation of species of ecological, cultural, and livelihood significance.  

Table 9: Near-Threshold, and Socio-Economically and Culturally Significant Species 

S. No. Group Common Name Scientific Name 

1 Aves Rufous-necked Hornbill Aceros nipalensis  

2 Mammalia Red Panda Ailurus fulgens 

3 Mammalia Dhole Cuon alpinus 

4 Mammalia Tiger Panthera tigris 

5 Actinopterygii Golden Mahseer Tor putitora 

6 Aves Rufous-fronted Tit Aegithalos iouschistos 

7 Aves Fire-tailed Myzornis Myzornis pyrrhoura 

8 Aves Black-throated Prinia Prinia atrogularis 

9 Aves Satyr Tragopan Tragopan satyra 

10 Aves Himalayan Forest Thrush Zootera salimalii 
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Annex 1: Figures
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Annex I_Figure 1: Geographic Range, EAAA and AOH of Red Panda 
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Annex I_Figure 1.1: The locations from where red pandas were recorded through scat sampling. Source: Nature Conservation Division (2024)50 

 
50  Red panda status in Bhutan: National red panda survey report 2023. Department of Forests and Park Services, Ministry of Energy and Natural Resources, Royal Government of Bhutan. 

https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf   

https://wwfasia.awsassets.panda.org/downloads/red-panda-report--2-.pdf
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Annex I_Figure 2: Geographic Range, EAAA and AOH of White-bellied Heron 
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Annex I_Figure 2.1: Survey coverage and White-bellied Heron sightings during the 2025 national population survey conducted by RSPN. Source: RSPN (2025)51. 

 
51  RSPN (2025). Annual population survey report of White-bellied Heron. Royal Society for Protection of Nature. Thimphu. Bhutan. https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-

Population-Survey-Report-2025-1_compressed.pdf (Accessed on 5th March 2026) 

https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
https://rspnbhutan.org/wp-content/uploads/2025/05/WBH-Population-Survey-Report-2025-1_compressed.pdf
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Annex I_Figure 3: Geographic Locations and EAAA of Corallodiscus cooperi 
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Annex I_Figure 4: Geographic Range, EAAA and AOH of Dhole 
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Annex I_Figure 4.1: Dhole (Cuon alpinus) presence records in Bhutan and EAAAP. Source: Thinley et al. (2021)52 

 
52 Thinley P, Rajaratnam R, Kamler JF, Wangmo C (2021) Conserving an endangered canid: Assessing distribution, habitat protection, and connectivity for the Dhole (Cuon alpinus) in Bhutan. Front. 

Conserv. Sci. 2:654976. doi: 10.3389/fcosc.2021.654976. https://www.frontiersin.org/journals/conservation-science/articles/10.3389/fcosc.2021.654976/full   

https://www.frontiersin.org/journals/conservation-science/articles/10.3389/fcosc.2021.654976/full
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Annex I_Figure 5: Geographic Locations and EAAA of Drepanostachyum annulatum 
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Annex I_Figure 6: Geographic Range, EAAA and AOH of White-rumped Vulture. 
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Annex I_Figure 7: Geographic Range, EAAA and AOH of Tiger 



 

52 

 

 

Annex I_Figure 7.1: Map of Bhutan showing the tiger density estimate. Source: The National Tiger Survey Report 2021–202253. 

 
53  DoFPS 2023. Status of Tigers in Bhutan: e National Tiger Survey Report 2021–2022. Bhutan Tiger Center, Department of Forests and Park Services, Ministry of Energy and Natural Resources, Royal 

Government of Bhutan, imphu, Bhutan. https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf (Accessed on March 26, 2026) 

https://www.bhutanfound.org/wp-content/uploads/2023/07/Bhutan_National_Tiger_Survey_Report_2021-2022_Final_website.pdf
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Annex I_Figure 8: Geographic Locaton and  EAAA of Strobilanthes accrescens subsp. accrescens 
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Annex I_Figure 9: Geographic Range, EAAA, AOH and Recreational Fishing Zone of Golden Mahseer 
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Annex I_Figure 10: Geographic Range, EAAA and AOH of Rufous-fronted Tit 
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Annex I_Figure 11: Geographic Range, EAAA and AOH of Dark-rumped Swift 
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Annex I_Figure 12: Geographic Locations and EAAA of Carex speciosa subsp. pinetorum 
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Annex I_Figure 13: Geographic Locations and EAAA of Cephalaeschna triadica 
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Annex I_Figure 14: Geographic Range, EAAA and AOH of Sikkim Treecreeper 
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Annex I_Figure 15: Geographic Range, EAAA and AOH of Rusty-flanked Treecreeper 
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Annex I_Figure 16: Geographic Range, EAAA and AOH of Chagunius chagunio 
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Annex I_Figure 17: Geographic Range, EAAA and AOH of Coeliccia svihleri 
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Annex I_Figure 18: Geographic Range, EAAA and AOH of Nagaland's Toad 
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Annex I_Figure 19: Geographic Range, EAAA and AOH of Ward's Trogon 
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Annex I_Figure 20: Geographic Range, EAAA and AOH of Megalestes Irma 
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Annex I_Figure 21: Geographic Range, EAAA and AOH of Fire-tailed Myzornis. 
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Annex I_Figure 22: Geographic Locations and EAAA of Pedicularis amplicollis 
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Annex I_Figure 23: Geographic Range, EAAA and AOH of Black-throated Prinia 
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Annex I_Figure 24: Geographic Range, EAAA and AOH of Satyr Tragopan 
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Annex I_Figure 25: Geographic Range, EAAA and AOH of Himalayan Forest Thrush 
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Annex I_Figure 26: Geographic Range, EAAA and AOH of Pied Shrike-babbler 



 

72 

 

Annex 2: Biodiversity Survey Methods 
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1 Terrestrial Biodiversity Survey Methods 

A three-season ecological monitoring program for terrestrial biodiversity was designed to establish 

comprehensive baseline conditions within the Project’s AoI. The survey covered terrestrial fauna and flora, 

focusing specifically on vegetation, mammals, avifauna, butterflies, moths, and herpetofauna (reptiles and 

amphibians).   

Terrestrial biodiversity surveys were conducted during three distinct seasons: 

▪ Dry/Spring season: April 4-14, 2025 

▪ Wet/monsoon/Summer season: August 30 - September 10, 2025 

▪ Post-monsoon/Autumn season: November 21 - November 30, 2025 

During the dry/Spring season, 34 plots were sampled, while during the two subsequent seasons, the 

number of surveyed locations increased to 39. The surveyed locations are shown in Annex II_Figure 1. 

 

Annex II_Figure 1: Terrestrial biodiversity survey points within the Bunakha HPP’s AoI 
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To ensure robust and comparable data collection, the terrestrial biodiversity surveys employed both 

sampling surveys and interviews with local villagers and roadside workers to gather anecdotal evidence 

and confirm the presence of species in the Project area.  

1.1 Terrestrial Flora and Habitats   

The quadrant method was applied to record biodiversity, forest status, wood volume, and other non-

timber forest products (NTFPs).   

1km x 1km grids (on the 1st season) and 4km x 4km grids (on the 2nd and 3rd seasons) were laid over 

the direct AoI.  27 sample plots (on the 1st season) and 39 sample plots (on the 2nd and 3rd seasons) 

were selected on alternate grids with focus on the inundation area (one each on right and left banks).  

A sample plot of 20mx20m was laid in every identified location with a minor plot of 2m x 2m at its center.  

Plots were not established within 200 m from vehicular roads and 100 m from the footpath. Within the 

plots, information such as GPS coordinates, altitude, slope, soil and forest types, canopy density, any 

direct or indirect animal traces (tracks, scat, hair, rooting and scratch marks), degree of biotic 

disturbances, among others were recorded. 

Vegetation higher than 1.3 m was recorded in the tree data form, including shrubs. The regeneration of 

tree species was recorded within the minor plot of 2m x 2m, including the ground cover (herbs and 

shrubs) and saplings of tree species. Individual tree species of 10 cm DBH (diameter at breast height) 

were also recorded.  

1.2 Mammals  

The assessment began with the desktop collection and review of available secondary literature and 

terrestrial fauna maps to identify typical and critical wildlife habitats. For the 2nd and 3rd season surveys, 

an additional specific focus was placed on target species screened by initial Critical Habitat Assessment.  

The mammals monitoring was conducted through transect surveys in the sampled biodiversity 

monitoring grids. Within each grid, trail transects were walked covering major habitat types within the 

grid. Mammal sightings and mammal signs for all species, such as tracks, scats, dung, scratch marks, etc., 

encountered on the trail transects were recorded. If the area was inaccessible, 3–5 shorter trail transects 

of at least 1 km each were searched for mammals and mammal signs.  

GPS locations were recorded at every 500 m in the datasheet, even if no animal or sign was observed. In 

cases of direct sightings, species, GPS location details, number of animals seen, and the sex and age of 

the animals were recorded. For encounters of animal signs, the surveys team recorded species, sign type, 

GPS location details, and habitat type. In the case of animal trails, each trail set (and not each pugmark) 

was considered as one sign. If an animal continued to walk along a trail for a long distance in the same 

direction, then this was considered as one sign, whereas if no sign was seen on the track for over 50 m, 

encountering a fresh track set was considered a new sign.  

Photographic records with proper scale reference and GPS location were taken if there was difficulty in 

sign identification. Informal discussions with local communities were conducted, and any information on 

animal observations or reports was documented in the field record.  
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1.3 Avifauna  

The avifauna assessment began with the desktop collection and review of secondary literature and 

avifauna maps to identify typical and critical bird habitats. Field surveys in the direct impact zones were 

focused on birds through direct observation.  

The avifauna was monitored through transect surveys in the sampled biodiversity monitoring grids. 

Within each grid, a 1 km trail transect was laid out. If the grid encompassed more than one habitat type, 

as many 1 km trails transects as possible were run. Trails were walked along an existing trail (footpath, 

animal track, or road), with birds being recorded on either side of the observer. The distance at which a 

bird was seen or heard from the transect line was recorded as an absolute measure, perpendicular to the 

trail transect line, using a laser range finder. 

Observations were made using binoculars along trails, ridges, riverbanks, and rock faces, with particular 

attention to nesting birds. Surveys were extended up to 2,100 masl.   

1.4 Herpetofauna 

The selection of survey locations for the monsoon and post-monsoon seasons was strategically guided 

by the dry season terrestrial habitat assessments. This phased approach ensured the optimal 

identification of potential microhabitats suitable for herpetofauna, including riparian zones, forested 

areas, human settlement area, and rocky outcrops. The core of the survey relied on direct observation 

and systematic microhabitat surveys. This involved actively searching for herpetofauna in various 

environments, including under logs and rocks, within leaf litter, and in aquatic or semi-aquatic habitats. 

To supplement the field work, a citizen science and social knowledge integration approach was utilized. 

This included conducting interviews with local residents, foresters, and experienced herpetologists to 

gather valuable anecdotal information regarding historical species presence, distribution, and local 

ecological knowledge. Additionally, a preliminary species checklist was compiled by reviewing published 

articles, scientific papers, and credible social media platforms, such as dedicated Facebook groups page, 

where reliable herpetofauna sightings and identification are shared. 

The direct observation technique employed the Visual Encounter Survey (VES) method along pre-

determined transects at designated survey stations.  

Surveys were conducted during both diurnal and nocturnal periods to account for the activity patterns of 

different herpetofauna species. Each period utilized distinct traversal approaches to optimize detection. 

Within the established transects, data on terrestrial, arboreal, and aquatic species were systematically 

documented in their respective ecological niches. Nocturnal observations were facilitated using high-

voltage headlamps to locate and identify species in low-light conditions. 

1.5 Butterflies 

The butterfly survey was carried out along the transects and in and around the sample plots. The insects 

were captured by net, taken photographs and released the insects or taken photographs while landing 

on the branches of undergrowth and flowers.  The butterfly was counted and recorded, identified at sites 

or by referring books.  The habitat of the butterfly in the project areas was also recorded. 
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2 Aquatic Biodiversity Surveys Methods 

A three-season ecological monitoring program for aquatic biodiversity was designed to establish 

comprehensive baseline conditions of the river system prior to Project implementation. Survey periods 

Aquatic biodiversity, including water quality surveys were conducted during three distinct seasons: 

▪ Dry/Spring season: March 25-31, 2025 

▪ Wet/monsoon/Summer season: August 27 - September 10, 2025 

▪ Post-monsoon/Autumn season: November 25 - December 04, 2025 

A stratified systematic sampling design was followed to assess aquatic ecosystems across the Project’s 

AoI. Sampling sites were selected to represent diverse habitat types (namely pools, riffles, and runs) and 

diverse ecological conditions, including upstream and downstream of the Bunakha dam, tributaries, 

diversion reaches, and areas affected by peaking flows. Site selection prioritized ecological significance, 

accessibility, and habitats of vulnerable or endangered species. Key geomorphological and flow 

characteristics were also considered to ensure a representative and comprehensive ecological 

assessment. 

Considering the above, the aquatic biodiversity and water quality surveys were performed in a total of 28 

sampling sites (Annex II-Fig. 2), distributed as follows: 

▪ Sites A1 to A4: Upstream the Bunakha inundation area  

▪ Sites A5 to A10: Bunakha inundation area 

▪ Sites A11 to A14: Between Bunakha dam and Chukha dam 

▪ Sites A15 to A17: Between Chukha dam and Tala dam 

▪ Sites A18 to A28: Downstream of Tala dam 
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Annex II_Figure 2: Aquatic biodiversity and water quality survey points within the Bunakha HPP’s AoI 

2.1 Fish 

Fish sampling followed the Department of Forest and Park Services’ protocol (DoFPS, 2020). The sampling 

exercise was conducted across several-meter stretches (half of the stretch upstream and half of the 

stretch downstream of each of the sampling points), encompassing various habitat types, including pools, 

riffles and runs. A combination of fishing gear was employed, including a cast net, spinner hook, seine 

net, and electro-shocker, ensuring a strict catch-and-release method to minimize harm to the fish 

population. The data collected provided a basis for the calculation of fish abundance through Catch Per 

Unit Effort (CPUE).  

The fish species were identified following standard taxonomic regional and national literature and verified 

by Professor Dhan Bdr Gurung, an ichthyologist at the College of Natural Resources, Royal University of 

Bhutan.  
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2.1.1 Fish sampling - cast net method 

The use of cast nets is a sustainable method for monitoring the fish population. The methodology was 

finalized based on DoFPS, 2020 and IFC, 2021. 

A cast net measuring 6 feet, weighing 3–3.5 kg, with a 0.8×0.8 cm mesh was used, keeping a constant 

sampling duration of between 45 and 60 minutes (half of the time upstream + half of the time 

downstream) to complete 20 throws (in the 1st season), 80 throws (in the 2nd season), and 30 throws (in 

the 3rd season) . At each sampling site, a 100 m stretch (in the 1st season) and a 400 m stretch (in the 

2nd and 3rd seasons) were sampled (half of the stretch upstream + half of the stretch downstream). 

Water depth and velocity were recorded at each location. 

1.1.1 Fish sampling - electrofishing method 

The electrofishing sampling method was finalized based on DoFPS, 2020 and IFC, 2021. 

Also in this method, 100 m stretches (in the 1st season) and 400 m stretches (in the 2nd and 3rd seasons) 

(half of the stretch upstream + half of the stretch downstream). One electroshocker was used, and two scoop 

nets were employed for fish collection, with a recommended mesh size of 0.5 × 0.5 cm. The sampling 

duration remained consistent, with 15-20 minutes allocated for upstream and 15-20 minutes for downstream 

sampling. Water temperature and conductivity were measured using a portable probe prior to sampling.  

1.1.2 Fish sampling - seine net and spinner hook 

Seine nets (measuring 5 meters in length and 1.5 meters in height; mesh size 0.5 cm) were employed as 

required, depending on site conditions, to collect supplementary data. Rock-flipping and kick-sampling 

were used to dislodge fish into the net in shallow riffles and runs. 

Spinner hooks were also employed, particularly for sampling in deeper pool areas of the river where 

other methods were less effective. During the 1st season, spinner hooks were employed at 3 locations; 

during the 2nd and 3rd seasons, at 4 locations.  

2.2 Macro-Invertebrates 

Sampling of macro-invertebrates followed the protocol of DoFPS, 2020 and used a multi-habitat sampling 

approach. Kick nets (25 cm × 25 cm frame with a 500 µm mesh) were placed perpendicular to the flow of 

water at the sampling sites (Figure 19). Boulders and cobbles larger than 5 cm were gently picked and 

rubbed to dislodge organisms into the net. The stream substrate was disturbed by hand or foot, and 

freshwater invertebrates were collected into the net. The net was then removed in a forward scooping 

motion, and the collected material was placed in a bucket. The net was thoroughly rinsed over the bucket 

with clean water. If the collected samples were turbid, they were diluted by adding clean water.  

Sample specimens were identified and sorted into different groups in ice-cube trays. Individuals with the 

same morphotypes were counted and tallied in the datasheet. Photographs were taken for all taxa 

collected. Specimens that could not be identified in the field were collected in vials containing 70% 

ethanol along with labeled specimen codes. All other taxa were released back into the stream, except for 

those retained for laboratory assessment. All information was systematically recorded in the datasheet, 

covering all attributes in the form.  
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2.3 Periphyton 

In each surveyed season, 5 hand-sized stones (with a maximum diameter/major axis of 15–25 cm) were 

sampled from slow-flowing areas that are year-round submerged and from locations undisturbed by 

benthic sampling. The stones were collected from a depth of 20–40 cm. To minimize bias, the stones 

were selected without the collector looking into the water and were placed in a clean white tray.  

Each stone was scrubbed separately in the tray using a brush to remove all periphyton and then rinsed 

with 100 ml of distilled water. The periphyton collected in the tray was transferred into a 250 ml sample 

bottle using a funnel. To preserve the samples, 2 ml of Lugol’s iodine solution was added to each bottle. 

The bottles were labeled and stored in a dark bag for transportation to the laboratory for analysis. After 

sampling each stone, the tray, brush, and funnel were thoroughly rinsed with water to prevent 

contamination. 

2.4 Phytoplankton 

Phytoplankton samples were collected from each fish sampling site. At each site, a 10-liter composite 

sample was prepared by collecting 500 ml of water from 20 different microhabitats, including run, riffle, 

and pool habitats. Rocks and submerged plants present in each microhabitat were collected, and 

attached plankton was scrubbed off using a toothbrush. After thorough mixing, 250 ml of the composite 

sample was taken to the laboratory for taxonomic identification. To preserve the samples, 1% Lugol’s 

solution was added. 

2.5 Zooplankton 

Zooplankton samples were collected from fish sampling sites. At each site, 200 liters of river water were 

collected from different microhabitats and filtered through a 64 µm plankton net made of Nitex nylon, 

with a 20 cm mouth diameter, 80 cm length, and a slotted cod-end assembly lined with Nitex nylon. The 

filtered sample collected at the cod-end assembly of the net was reduced to 100 ml, which was then 

taken to the laboratory for taxonomic identification. To preserve the zooplankton samples, a 5% 

formaldehyde solution was added. 

2.6 Community Knowledge Survey on Aquatic Biodiversity 

A structured questionnaire was used to capture local knowledge on aquatic biodiversity. Interviews were 

conducted individually, and information reliability was verified when responses were confirmed by three 

or more interviewees.  

During the interviews, participants were provided with a map of the proposed development area and 

requested to indicate preferred habitats for specific species as well as sensitive areas within the AoI and 

the wider Ecologically Appropriate Area of Assessment (EAAA).  



 

80 

Klicken oder tippen Sie hier, um Text einzugeben. 

    

Annex 3: List of Expert’s Consulted 

S. No. Common Name (GROUP) Scientific Name Name of experts Name of organization email 
Date of 

Consultation 

1 
Red Panda 

(MAMMALIA) 
Ailurus fulgens 

Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

2 
Dhole  

(MAMMALIA) 
Cuon alpinus 

Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

3 
Tiger 

(MAMMALIA) 
Panthera tigris 

Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

4 
Nagaland's Toad 

(AMPHIBIA) 

Duttaphrynus 

nagalandensis 

Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

5 (INSECTA) 
Cephalaeschna 

triadica 

Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

6 (INSECTA) Coeliccia svihleri 
Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

7 (INSECTA) Megalestes irma 
Dr. Lungten Dorji,  

Senior Forestry Officer 

Department of  Forests and Pak 

Services, MoENR, Thimphu, Bhutan 
lungtendorji@moenr.gov.bt March 18, 2026 

8 (MAGNOLIOPSIDA) Corallodiscus cooperi 
Dr Sangay Dema, 

Biodiversity Specialist 

National Herbarium, National 

Biodiversity Centre, Thimphu, Bhutan 
sangaydema@moal.gov.bt March 19, 2026 

9 LILIOPSIDA) 
Drepanostachyum 

annulatum 

Dr Sangay Dema, 

Biodiversity Specialist 

National Herbarium, National 

Biodiversity Centre, Thimphu, Bhutan 
sangaydema@moal.gov.bt March 19, 2026 

10 (MAGNOLIOPSIDA) 

Strobilanthes 

accrescens subsp. 

accrescens 

Dr Sangay Dema, 

Biodiversity Specialist 

National Herbarium, National 

Biodiversity Centre, Thimphu, Bhutan 
sangaydema@moal.gov.bt March 19, 2026 

11 (LILIOPSIDA) 
Carex speciosa subsp. 

pinetorum 

Dr Sangay Dema, 

Biodiversity Specialist 

National Herbarium, National 

Biodiversity Centre, Thimphu, Bhutan 
sangaydema@moal.gov.bt March 19, 2026 

12 MAGNOLIOPSIDA) Pedicularis amplicollis 
Dr Sangay Dema, 

Biodiversity Specialist 

National Herbarium, National 

Biodiversity Centre, Thimphu, Bhutan 
sangaydema@moal.gov.bt March 19, 2026 

13 (ACTINOPTERYGII) Tor putitora 
Dr, Dhan Bdr Gurung, 

Professor 

College of Natural Resources (CNR), 

Lobesa, Punakha, Bhutan 
dbg2006@gmail.com March 17, 2026 

14 (ACTINOPTERYGII) Chagunius chagunio 
Dr, Dhan Bdr Gurung, 

Professor 

College of Natural Resources (CNR), 

Lobesa, Punakha, Bhutan 
dbg2006@gmail.com March 17, 2026 

15 
White-bellied Heron 

(AVES) 
Ardea insignis 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

16 
White-rumped Vulture 

(AVES) 
Gyps bengalensis 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 
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S. No. Common Name (GROUP) Scientific Name Name of experts Name of organization email 
Date of 

Consultation 

17 
Rufous-fronted Tit 

(AVES) 
Aegithalos iouschistos 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

18 
Dark-rumped Swift 

(AVES) 
Apus acuticauda 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

19 
Sikkim Treecreeper 

(AVES) 
Certhia discolor 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

20 
Rusty-flanked Treecreeper 

(AVES) 
Certhia nipalensis 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

21 
Ward's Trogon 

(AVES) 
Harpactes wardi 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

22 
Fire-tailed Myzornis 

(AVES) 
Myzornis pyrrhoura 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

23 
Black-throated Prinia 

(AVES) 
Prinia atrogularis 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

24 
Satyr Tragopan 

(AVES) 
Tragopan satyra 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

25 
Himalayan Forest Thrush 

(AVES) 
Zoothera salimalii 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 

26 
Pied Shrike-babbler 

(AVES) 
Pteruthius flaviscapis 

Dr. Sherub, 

Biodiversity Specialist   

Dorjilung Hydropower Project, 

DGPC, Thimphu, Bhutan 
s.sherub3941@drukgreen.bt March 16, 2026 
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Annex 4: Expert’s Consultation Photographs 
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Annex 5: Initial Screening of Candidate Species  
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