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Executive Summary 
1. This Initial Environmental Examination (IEE) report documents the environmental assessment 
for the Hetshotsangchhu Integrated Water Supply Scheme in Wangdue Phodrang, a key subproject 
under the ADB-financed Water Flagship Program Support Project. A preliminary IEE was prepared 
during the project processing phase based on a feasibility-level design. This report is a 
comprehensive update to that preliminary IEE, revised to reflect the final detailed engineering design 
for Package 1 (Mainline and Headworks). Crucially, it also incorporates the findings from recent site-
specific environmental surveys and a final round of stakeholder and public consultations conducted 
from 13-14 October 2025, ensuring that the mitigation measures are both technically sound and 
informed by direct community feedback. 
2. To combat water scarcity in Bhutan, the Royal Government of Bhutan (RGOB) is implementing 
the national Water Flagship Program (WFP) titled "Access to 24x7 Safe Drinking Water with 
Irrigation," supported by the Asian Development Bank (ADB) through the Water Flagship Program 
Support Project. This initiative aims to enhance climate resilience for approximately 11,000 residents 
and farmers facing water insecurity in Zhemgang and Wangdue Phodrang Dzongkhags and Thimphu 
Thromde by developing climate and disaster-resilient infrastructure, integrating digital technologies, 
and strengthening local capacities. It also seeks to promote sustainable water management through 
public awareness efforts. The project is aligned with broader development goals of achieving 
sustainable water access and improving food self-sufficiency and nutrition security, with its core 
outcome focused on bolstering climate resilience in the targeted communities. 
3. Project Impact, Outcome, and Outputs: The Hetshotsangchhu subproject is designed to 
contribute to the overall project's development impacts of (i) sustainable water access achieved and 
(ii) food self-sufficiency and nutrition security enhanced, and its outcome of climate resilience of 
residents and farmers strengthened in the project area. 
4. It will achieve this by directly supporting the four main outputs of the ADB-funded project: 

 Output 1: Drinking water supply and irrigation infrastructure for communities’ resilience 
developed. 

 Output 2: Climate smart water management systems established. 
 Output 3: Capacity, governance and awareness of resilient and sustainable water 

management strengthened. 
 Output 4: Farmers’ livelihood improved and made climate resilient. 

5. Changes from Preliminary to Detailed Design and Final Refinements: The transition from the 
preliminary concept to the final, implementation-ready design involved several significant project 
optimizations. These changes were further refined based on the final stakeholder and community 
consultations held in October 2025. Key changes include: 

 Significant Reduction in Environmental Footprint: A strategic re-alignment of the pipeline to 
follow existing footpaths and a narrowing of the construction Right-of-Way (RoW) to 3.5 
meters resulted in a substantial decrease in environmental impact. This reduced the required 
forest clearance from an initial estimate of 31.2 hectares to 7.4 hectares and the number of 
trees to be felled from 5,653 to a confirmed 774. 
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 Avoidance and Minimization of Social Impacts: Following a joint site verification with 
landowners and local officials in October 2025, the alignment was further adjusted. This 
proactive engagement successfully avoided any impact on two of the three potentially 
affected private agricultural plots and minimized the impact on the third. 

 Optimization of Offtake Structures: The original concept of replacing 22 individual irrigation 
schemes was streamlined. The final design consolidates these into a more efficient system 
managed by 10 robust, multi-purpose primary offtakes. 

 Clarification of Project Packaging: The project scope was formally divided into two distinct 
packages for efficient implementation: Package 1 for the heavy civil works of the main intake 
and transmission line, and Package 2 for the final fittings, treatment units, and distribution 
networks. 

6. The Ministry of Infrastructure and Transport (MOIT) is the Executing Agency, with the 
Wangdue Phodrang Dzongkhag Administration serving as the Implementing Agency. 
7. Subproject Description. The Hetshotsangchhu Integrated Water Supply Scheme will be 
implemented in the Gasetsho Gom and Gasetsho Wom Gewogs of Wangdue Phodrang to address 
critical water shortages. The scheme is designed as a fully integrated, climate-resilient system to meet 
the region's water demands for the next 30 years. 
8. The infrastructure will be constructed in two main packages, both funded under this project. 
The system is designed around two primary gravity-fed transmission pipelines: a main transmission 
line (Mainline A) and a separate, secondary line for the Hetshokha area (Line B). 
Package 1: Raw Water Transmission System 
9. This package, for which the detailed engineering design has been finalized, covers the 
construction of the primary raw water conveyance infrastructure: 

 Intake and Headworks: A 100-year flood-resilient intake on the Hetshotsangchhu river and 
an adjoining 28-meter-long primary desilting tank. 

 Mainline A (Primary Transmission Line): Installation of a ~21.1 km gravity-fed main 
transmission line (710mm OD HDPE and DN700 Carbon Steel pipe). This is the backbone of 
the system, designed to carry the bulk flow of 608 lps and supply 10 primary offtakes along 
its route. 

 Hesokha Line B (Secondary Transmission Line): Installation of a separate 5.6 km transmission 
line to serve the Hetshokha area. This smaller line (180mm OD HDPE) is designed for a flow 
of 29 lps and starts from an offtake at Break Pressure Tank 2 (BPT02) on Mainline A. Its final 
delivery point is located just after chainage km 6 of the main alignment. 

 Ancillary Structures: Construction of all associated structures, including the primary offtakes, 
valve chambers, and break pressure tanks. 

Package 2: Water Treatment and Distribution Networks 
10. This package, to be finalized during implementation, covers the final delivery of 
water from the infrastructure built in Package 1: 

 Drinking Water Treatment: Installation of local sedimentation and chlorination units at a 
subset of the primary offtakes. 
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 Final Distribution Pipelines: Construction of an aggregate ~30 km of smaller-diameter HDPE 
pipelines to distribute treated water to community storage tanks and raw water from the 
offtakes to the irrigation command areas. 

11. Description of the Environment. The subproject is located in a remote, mountainous region 
of central Bhutan, characterized by steep terrain and sensitive ecological and social features. The 
baseline assessment, enhanced by site surveys and community consultations in October 2025, 
identified key environmental characteristics that have directly informed the project's final design and 
mitigation strategy: 

 Ecological Sensitivity: The project's water intake and an initial ~5 km of the pipeline are 
situated within Biological Corridor No. 2, a protected landscape. A biodiversity assessment 
confirmed this area is a habitat for protected species, including Dhole 
(Endangered) and Snow Trout (Vulnerable). While the assessment concluded the immediate 
project area is not a critical habitat, its high ecological value necessitates stringent protection 
protocols. The presence of invasive alien species like Solanum viarum near the intake site was 
also confirmed, requiring a specific management plan. 

 Atmospheric and Acoustic Conditions: Monitoring shows that the area has a clean but very 
sensitive environment. The air does not move much—it's calm about half the time—so 
pollution tends to stay trapped. Even now, levels of Nitrogen Dioxide (NO₂) are already higher 
than what the World Health Organization considers safe, likely due to pollution drifting in 
from other regions and the shape of the land keeping it in place. The area is also extremely 
quiet at night, and even small increases in noise could cause harm. 

 Hydrology and Climate Vulnerability: The water source, the Hetshotsangchhu, is perennial 
but exhibits extreme seasonal variability, with a recorded minimum flow of 117 lps in 
December. The area's vulnerability to climate change was starkly demonstrated by a 
community-reported severe, unseasonal flash flood in November 2024, which underscores 
the need for a highly resilient design. 

 Community and Cultural Context: The project alignment passes through and adjacent to 
several communities, including Hetshokha and Tonglabji. It intersects critical, often sole-
source community infrastructure such as irrigation channels, spring-fed drinking water 
pipelines, and a farm road. The alignment is also located within 50 meters of the Hetshokha 
Lhakhang, a significant Physical Cultural Resource (PCR). 

12. The project's environmental setting was established through a combination of field surveys, 
instrumental monitoring, specialist studies, and a review of secondary data. The key baseline 
conditions that have informed the project's design and mitigation strategy are summarized below.  
Summary of Baseline Environmental Conditions 

Parameter Description of Baseline Conditions
Physical 
Environment 

The project is located in a rugged, mountainous terrain with highly variable slopes, frequently ranging 
from 20° to 50%. The alignment is underlain by Granitic Gneiss and traverses’ areas with a high inherent 
risk of soil erosion and localized landslides. 

Climate and 
Hydrology 

The climate is dominated by a summer monsoon, leading to extreme seasonal variability in the flow of the 
Hetshotsangchhu river, with a recorded low of 117 lps in December. The area's vulnerability to climate 
change is confirmed by a community-reported severe, unseasonal flash flood in November 2024. 

Ecological 
Environment 

The project is situated in a highly sensitive ecological zone. The intake and ~5 km of the pipeline are 
located within Biological Corridor No. 2. A biodiversity assessment confirmed the presence of protected 
species, including Dhole (Endangered) and Snow Trout (Vulnerable), but concluded the area is not a 
critical habitat. The presence of invasive alien species, including Solanum viarum, was also confirmed near 
the intake. 
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Ambient Air and 
Noise 

Monitoring shows that the area is clean but very sensitive. The air doesn’t move much, it's calm about half 
the time - so pollution tends to stay trapped. Because of this and pollution drifting in from other regions, 
Nitrogen Dioxide (NO₂) levels are already higher than what the World Health Organization considers safe. 
The area is also very quiet, especially at night, and even small increases in noise could cause harm. 

Socio-Economic 
Environment & 
Community Assets 

The project will benefit 2,278 people in Gasetsho Gom and Gasetsho Wom Gewogs, where communities 
face significant water insecurity, leading to 28% of agricultural land being left fallow. The pipeline alignment 
intersects and runs alongside critical, often sole-source community infrastructure, including farm roads, 
irrigation channels, and spring-fed drinking water pipelines.

Physical Cultural 
Resources 

The area has a rich cultural heritage. One site, the Hetshokha Lhakhang, is located approximately 40-50 
meters from the pipeline alignment, requiring specific, community-agreed mitigation measures (e.g., no 
rock breakers) to avoid disturbance from construction vibration and noise. 

 
13. Assessment of Environmental Impacts and Mitigation. This updated IEE concludes that 
while the project will generate significant socio-economic benefits, it also has notable adverse 
impacts that require a robust, site-specific, and community-informed mitigation strategy. The most 
significant impacts and their corresponding mitigation measures, detailed in the Environmental 
Management Plan (EMP), are summarized below by project phase. 

 Pre-construction/Design Phase: The most significant potential impacts were addressed 
through proactive design optimization and the establishment of formal agreements. This 
included a major re-alignment of the pipeline to reduce its length in the Biological Corridor 
(from 16 km to ~5 km) and to avoid impacts on two of three potentially affected private 
agricultural plots. Key agreements that have been or will be finalized before construction 
include: a formal Water Sharing MoU with the Druk Green Power Corporation, the signing of 
detailed MoUs with all affected Community Forest Management Groups (CFMGs), and the 
preparation of a Resettlement Plan for the one remaining affected household. The design 
also incorporates a mandatory 30% environmental flow to protect the downstream 
ecosystem. 

 Construction Phase: Temporary construction impacts will be managed through a 
comprehensive and legally binding Environmental Management Plan (EMP). The Contractor 
will be required to prepare a detailed, site-specific EMP (SEMP) for approval before any works 
commence. Key mitigation strategies include: 

o Special rules will be followed for all work inside the Biological Corridor to protect 
wildlife and forests. These include no night-time work, no worker camps, and careful 
control of blasting activities. Before any trees are cut, a wildlife survey must be done 
to check for active nests. Workers must also follow a strict code of conduct to avoid 
harming the environment. 

o For Community and Cultural Heritage: The EMP includes specific, community-
informed mitigation measures, such as using "gradual excavation" methods near the 
Hetshokha Lhakhang, providing mandatory protection for all identified local irrigation 
channels and drinking water pipelines, and maintaining community access along 
footpaths and farm roads. 

o For General Environmental Management: Implementing detailed sub-plans for spoil 
management (prohibiting side-casting), erosion and sediment control (e.g., silt fences, 
check dams), air quality control (e.g., dust suppression, wheel washing), and water 
quality protection (e.g., bunded fuel storage, spill response). 

o For Health and Safety: Implementing a robust Occupational Health and Safety (OHS) 
Plan, including mandatory worker training, provision of PPE, and adherence to 
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Bhutan's workmen compensation laws, as well as a Community Health and Safety 
Plan to manage risks from traffic and open trenches. 

 Operation Phase: Long-term environmental sustainability will be managed by the Wangdue 
Phodrang Dzongkhag Administration as the designated O&M agency. They will be 
responsible for preparing and implementing a comprehensive O&M Manual, which will 
include a Water Safety Plan (WSP), a Source Sustainability Management Plan, and an 
Emergency Preparedness and Response Plan (EPRP). 

o As a firm environmental commitment under this project, the section of the access 
road within the Biological Corridor will be fully decommissioned and closed after 
construction. This restoration will involve ripping the compacted surface and 
replanting the area with native tree species to restore the forest habitat. Following 
decommissioning, access for future maintenance in this section will be by foot only. 

o During stakeholder consultations, a view was expressed to explore retaining the route 
as a managed eco-trail. It is understood that such a proposal is outside the scope of 
this project and its environmental approvals. The Dzongkhag Administration may take 
this stakeholder view into consideration for further assessment, which would require 
a separate feasibility study, a new IEE, and obtaining all required environment and 
forest clearances before any such plan could be considered. 

14. Environmental Management Plan (EMP). An Environmental Management Plan (EMP) has 
been developed to provide a clear and actionable framework for managing all identified 
environmental and social impacts. The EMP translates the mitigation measures into a set of legally 
binding commitments, defines institutional roles, and establishes a robust monitoring and reporting 
program. This EMP has been updated to incorporate specific, practical mitigation measures derived 
from the final round of community consultations. 
15. The EMP is a core component of this IEE and will be integrated into the bidding and contract 
documents, making its implementation a legal obligation for the selected Contractor. The Contractor 
will be required to prepare a detailed Contractor's Environmental and Social Management Plan (C-
ESMP) based on this EMP for approval by the PIU prior to the commencement of any civil works. To 
facilitate this, a detailed "Guidance Note on the Preparation of the C-ESMP" has been prepared and 
is attached as Appendix 16 for the Contractor's reference. 
16. The C-ESMP will detail the specific procedures for managing key impacts through a series of 
sub-plans, including: 

 Protection of the Biological Corridor and Forest Resources. 
 Protection of Community Infrastructure and Physical Cultural Resources. 
 Spoil and Waste Management Plan. 
 Air Quality, Noise, and Vibration Management Plan. 
 Comprehensive Occupational Health and Safety (OHS) Plan. 
 Community Health and Safety Plan. 

17. A copy of the approved C-ESMP must be maintained on-site at all times. The Contractor will 
be fully responsible for its implementation, under the direct supervision of the PIU and with overall 
oversight from the PMU. 
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18. Consultation and Participation. Meaningful stakeholder engagement has been an integral 
part of the project's development. Initial consultations were conducted in June 2022 to secure in-
principle agreements and broad-based support. This was followed by a comprehensive round of site-
specific stakeholder and community consultations from 13-14 October 2025 to discuss the final 
design and refine mitigation measures. 
19. These consultations confirmed the communities' overwhelming support and growing 
urgency for the project due to the progressive failure of their local water sources. The engagement 
process was instrumental in: 

 Permission to use the forest area was first granted by the Community Forest Management 
Groups (CFMGs) in 2022. This agreement was confirmed again in 2025. The project team is 
committed to making this agreement official by preparing detailed Memoranda of 
Understanding (MoUs) to be between the PIU and CFGMs. 

 Facilitating the Water Sharing Agreement with the downstream Basochhu Hydropower Plant. 
 Informing the EMP with Site-Specific Mitigation: The October 2025 consultations were critical 

in identifying on-the-ground risks. All environmental concerns raised by the community have 
been directly incorporated into the updated EMP. This includes specific, community-
proposed mitigation measures for: 

o The protection of the Hetshokha Lhakhang from construction vibrations. 
o The safeguarding of critical irrigation channels and drinking water pipelines. 
o The management of community access along the farm road. 
o Enhanced safety protocols for blasting near populated areas. 

20. This two-way engagement process ensures that the final Environmental Management Plan is 
not only technically sound but is also practical and directly responsive to the needs and concerns of 
the affected communities. 
21. Grievance Redress Mechanism (GRM). A formal, three-tiered Grievance Redress 
Mechanism (GRM) will be established to provide an accessible, transparent, and no-cost platform for 
affected persons to raise concerns and seek timely resolutions. 

 Tier 1 (On-Site): Immediate, construction-related issues will be addressed at the site level by 
the Contractor and the Project Implementation Unit (PIU) within 5 working days. 

 Tier 2 (Dzongkhag Level): Unresolved or more significant issues will be escalated to a 
Dzongkhag-level Grievance Redress Committee (GRC), chaired by the Dasho Dzongdag, for 
resolution within 15 working days. 

 Tier 3 (Central Level): Grievances not resolved at the Dzongkhag level can be elevated to a 
central committee at the ministry level for a final decision within 10 working days. 

22. Information about the GRM, including contact details of focal persons, will be widely 
disclosed to the communities. It is important to note that the GRM does not impede an aggrieved 
person's right to access the country’s legal system at any stage of the process. 
23. Implementation Arrangement. The Ministry of Infrastructure and Transport (MOIT) is the 
Executing Agency, with a Project Management Unit (PMU) providing overall strategic oversight, 
reporting, and project-wide compliance management. The Wangdue Phodrang Dzongkhag 
Administration is the Implementing Agency, with a Project Implementation Unit (PIU) responsible for 
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frontline, day-to-day supervision and monitoring of the Contractor's performance on-site. The PMU 
and PIU will be supported by a Project Management Supervision Consultant (PMSC). 
24. The Civil Works Contractor holds the direct responsibility for the on-the-ground 
implementation of all mitigation measures. To ensure full compliance, the following framework will 
be enforced: 

1. The full Environmental Management Plan (EMP) will be included as a legally binding part of 
the civil works contract. 

2. The Contractor will be required to prepare a detailed and costed Site-Specific Environmental 
Management Plan (SEMP) based on this IEE. 

3. No civil works will be permitted to commence until the SEMP has been formally approved by 
the PIU and PMU. 
 

25. Monitoring and Reporting. A multi-tiered monitoring and reporting framework will be 
implemented to ensure compliance with the EMP. 

 Contractor's Internal Monitoring: The Contractor will conduct daily internal monitoring of its 
activities and submit Monthly Environmental Monitoring Reports to the PIU. 

 PIU and PMSC Supervision: The PIU will conduct regular site inspections to supervise the 
Contractor's performance. The Project Management Supervision Consultant (PMSC) will 
provide independent verification. 

 Instrumental Monitoring: The Contractor will be required to commission an independent 
third-party agency to conduct biannual instrumental monitoring for air, noise, and water 
quality at sensitive locations. 

 Reporting to ADB: The PMU will consolidate all monitoring data and submit Semi-Annual 
Environmental Monitoring Reports (SEMRs) to the ADB for review and public disclosure. This 
reporting will continue until a Project Completion Report is issued. 
 

26. Conclusion. This updated Initial Environmental Examination (IEE) confirms that the 
Hetshotsangchhu Integrated Water Supply Scheme remains classified as Category B for Environment. 
The assessment, revised to reflect the final detailed engineering design and informed by recent 
community consultations, concludes that the project will deliver significant and lasting socio-
economic benefits by addressing a critical and worsening water crisis in the Gasetsho Gom and 
Gasetsho Wom Gewogs. 
27. The project has received all necessary statutory approvals, confirming that its environmental 
impacts are considered acceptable and manageable under national law. The Environmental 
Clearance (EC) was secured from the Department of Agriculture on 24 October 2025, providing the 
overall legal authorization for the project to proceed. Furthermore, the most significant specific 
impact the felling of 774 trees along the 21.1 km main transmission line including temporary 
construction within a sensitive Biological Corridor - is formally endorsed by the Forestry Clearance 
(Application ID: 919151) issued by the Department of Forests and Park Services on 13 August 2025. 
This clearance mandates key mitigation measures, particularly compensatory plantation, which form 
a core part of the project’s EMP. These legal requirements, combined with the project’s firm 
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commitment to fully decommission the access road and restore the habitat within the Biological 
Corridor, ensure that environmental safeguards are both regulatory and project-integrated. 
28. Recommendations. It is recommended that the project proceed to implementation, subject 
to the strict adherence to the following mandatory conditions: 

1. Full and Legally Binding Implementation of the Updated EMP: The EMP, which includes 
specific mitigation measures derived from community consultations, must be an integral and 
enforceable part of the civil works contract. 

2. Finalization of All Pre-Construction Requirements: All pending legal and community 
agreements, including the signing of Memoranda of Understanding (MoUs) with the 
Community Forest Management Groups and the Resettlement Plan, must be completed prior 
to the commencement of any works in the respective areas. 

3. Mandatory Contractor Compliance and Capacity: The appointed Contractor must prepare a 
comprehensive Site-Specific EMP (SEMP) for PIU approval before mobilization and must 
appoint qualified key personnel, including a full-time EHS Officer and a Biodiversity 
Supervisor for works in sensitive areas. 

4. All construction work inside the Biological Corridor and near sensitive sites like Hetshokha 
Lhakhang must strictly follow the "Special Environmental Management Protocols." These 
rules are in place to protect the area’s natural and cultural heritage and must be fully enforced 
at all times. 

5. Strengthened Institutional Oversight and Reporting: The defined institutional roles for the 
PIU, PMU, PMSC, and DoFPS must be followed to ensure rigorous supervision, and the full 
monitoring and reporting program, including the submission of Semi-Annual reports to ADB, 
must be implemented. 
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I. Introduction 
A. Background 
29. Bhutan is known to be abundant in water,2 which is estimated to have 109,000 
m³/capita/year. It has one of the highest reported water availability per capita in the region. However, 
the paradox exists since most parts of the country are running short of drinking and irrigation water. 
The issues are that most of the existing water sources are slowly drying up and thus becoming 
difficult to cater to the increasing demands, especially in town areas. This is primarily due to 
urbanization leading to more infrastructures, better facilities and population growth in town areas. 
The increase in population is also due to ‘rural-urban’ migration for better opportunities for 
commerce and economic growth. Despite the scenario of high-water availability, the grim reality is 
there is a low accessibility. The country is slowly but steadily facing a demand and supply situation. 
This is mainly due to insufficient source management, inadequate infrastructure development and 
inadequate and timely maintenance of existing drinking water supply systems. Issues in water quality 
are also becoming pertinent. 
30. Bhutan is known to be abundant in water,2 which is estimated to have 109,000 
m³/capita/year. It has one of the highest reported water availability per capita in the region. However, 
the paradox exists since most parts of the country are running short of drinking and irrigation water. 
The issues are that most of the existing water sources are slowly drying up and thus becoming 
difficult to cater to the increasing demands, especially in town areas. This is primarily due to 
urbanization leading to more infrastructures, better facilities and population growth in town areas. 
The increase in population is also due to ‘rural-urban’ migration for better opportunities for 
commerce and economic growth. Despite the scenario of high-water availability, the grim reality is 
there is a low accessibility. The country is slowly but steadily facing a demand and supply situation. 
This is mainly due to insufficient source management, inadequate infrastructure development and 
inadequate and timely maintenance of existing drinking water supply systems. Issues in water quality 
are also becoming pertinent. 
31. Access to water is a fundamental human right and an essential resource that supports life 
and livelihoods. Potable water is required for drinking and sanitation, food preparation and for 
maintaining personal hygiene. The Water Act of Bhutan 2011 and the Water Regulation of Bhutan 
2014 state that water for drinking and sanitation is to be the first priority for water allocation. 
Therefore, provision of adequate, reliable and clean drinking water is an essential service that the 
state needs to ensure its citizens. 
32. Inaccessibility and imbalance in water supply with some areas having abundant water while 
adjacent ones experience shortages can be attributed to the rugged terrain and altitudinal variations. 
Abundant water is available in the form of major rivers and tributaries flowing in the low-lying river 
valleys and deep gorges. Whereas most of the communities are located along slopes and depend 
on smaller streams, springs and lakes for drinking. 
33. Flagship Programs have been introduced in the 12th Five Year Plan (FYP) as an additional 
means to achieve the national, agency and local government key result areas. Flagship Programs are 
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high-priority multi-sectoral programs to address national issues in a targeted manner. To address 
the current drinking water supply issues and requirements, the Water Flagship Program (WFP or 
government program) “Access to 24x7 Safe Drinking Water with Irrigation'' has been prioritized and 
approved by the Royal Government of Bhutan (RGOB) as a Flagship Program for the 12th FYP period. 
The WFP is to contribute to the National Key Result Area (NKRA) 17 titled “Sustainable Water 
Ensured”. Wangdue Phodrang Dzongkhag (District) was selected as one recipient of WFP. 
34. In support to this government program, the Water Flagship Program Support Project (the 
project) is proposed for ADB financing to implement the following: (i) strengthen climate resilience 
of about 11,000 residents and/or farmers who suffer from water insecurity in Zhemgang and 
Wangdue Phodrang Dzongkhags (Districts) and Thimphu Thromde (Municipality); (ii) build climate- 
and disaster resilient systems through infrastructure development, digital technology, and capacity 
support of local communities and institutions.; and (iii) raising public awareness in sustainable water 
management. 

B. Development Impact, Outcome and Outputs of the Project 
35. Impacts and Outcome. The project will be aligned with the following development impacts: 
(i) sustainable water access achieved and (ii) food self-sufficiency and nutrition security enhanced; 
and with the following outcome: climate resilience of residents and farmers strengthened in the 
project area. 
36. Output 1: Drinking water supply and irrigation infrastructure for communities’ resilience 
developed. The project will develop two integrated drinking water supply with irrigation systems in 
Wangdue Phodrang and Zhemgang districts. The systems will tap into sustainable sources upstream 
to improve water security, which will be critical to strengthening communities’ resilience to climate 
change and promote local economic development. The systems will include (i) raw water intake, (ii) 
piped transmission line, (iii) rehabilitation of irrigation networks including canals and pipes up to 
farm level, (iv) expanding and rehabilitating of drinking water treatment infrastructure, including 
disinfection, (v) improvements to the drinking water distribution network for efficient and equitable 
supply in Zhemgang town and Gasetsho-wom and Gasetsho-gom gewogs (community blocks). The 
project will also develop a drinking water supply system in Thimphu-Pamtsho (northern) area which 
will include a new water treatment plant (1.4 million liters per day capacity), a new district metering 
area-based distribution network (at least 18 km) with 300 automatic meter reading households’ 
connections to improve access to safe and continuous drinking water supply that meet national 
standards and resilience by switching to sustainable water sources from small and unreliable springs. 
All systems will adopt climate-and disaster- resilient designs. The three systems implemented in 
different (urban-rural) contexts will serve as a functional model for improving resilience to climate- 
and disasters-risks and water sector performance in the country, which will be replicated to other 
areas. 
37. Output 2: Climate smart water management systems established. The project will establish 
user-friendly climate smart water management (digital) systems for each of the three schemes 
established under output 1, which will integrate (i) climate and hydrological information such as 
rainfall, temperature, and river flow data upstream and at intake, with (ii) Supervisory Control and 
Data Acquisition (SCADA) or smart devices such as flow meters, pressure control and flow valves 
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connected to the infrastructure. This will enable early warning and faster response to extreme climate 
events (floods) through remote and/or automatic control, and improved planning, monitoring, and 
management capacity of extensive water infrastructure. especially in view of climate change (climate 
adaptation). 
38. Output 3: Capacity, governance and awareness of resilient and sustainable water 
management strengthened. To improve resilience, sustainability, and quality of water service 
delivery, the project will strengthen the capacity of 20 staff (at least 30% women) from MOIT, Ministry 
of Agriculture and Livestock (MOAL), municipalities and districts, in climate-resilient and sustainable 
water service delivery, and their awareness of public private partnership. The project will train local 
communities (at least 50% women) and/or water users’ associations in rural areas in sustainable 
O&M, asset management, water governance and allocation, climate adaptation, and geophysical 
hazards reduction. Service level improvement and sustainability plans, with clear responsibilities and 
financing mechanisms and revenue improvement for O&M, and water and sanitation safety plans 
will be developed for project towns, and villages. The project will raise community awareness (at least 
50% women) on water resources conservation, integrated water resource management, water, 
sanitation, and hygiene (including limiting spread of infectious diseases such as COVID-19), and 
climate change, to maximize the health and economic impact of the investments in water supply. 
39. Output 4: Farmers’ livelihood improved and made climate resilient. The project will assist 
farm-level support activities to strengthen farmers’ livelihood resilience to climate change and realize 
economic benefits from irrigation service improvement through crop diversification, production 
upscaling, processing, and marketing. This will include tailored training and mobilization of at least 
300 farmers (50% women) and implementation of a minimum ten pilots per scheme covering key 
issues for resilient agriculture such as crop diversification (e.g., combination of food crops and trees), 
pest control, marketing, local processing to increase shelf life, and climate change variation. This 
output will be entirely supported by the proposed grant from Japan Fund for Prosperous and 
Resilient Asia and the Pacific. 

C. Purpose of the IEE 
40. This document is the updated Initial Environmental Examination (IEE) for the 
Hetshotsangchhu Integrated Water Supply Scheme subproject. A preliminary IEE was prepared and 
disclosed during the project processing phase based on feasibility-level designs. As per ADB and 
RGOB requirements, this report has been comprehensively updated to reflect the final detailed 
engineering design, as presented in the "Hydraulic Structure Design Report (August 2025)." 
41. The purpose of this updated IEE is therefore to: 

1. Enhance the Baseline: Build upon the preliminary environmental baseline with new, site-
specific data collected along the finalized pipeline alignment, including the findings from 
instrumental monitoring and specialist surveys. 

2. Re-assess Impacts: Re-evaluate the potential environmental impacts based on the specific 
construction methods, final component locations, and detailed scope of works confirmed in 
the final design. 
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3. Refine the EMP based on Design and Consultation: Update and detail the Environmental 
Management Plan (EMP) to provide specific, actionable, and contractually binding mitigation 
measures. Crucially, this refined EMP incorporates direct feedback and concerns raised by 
stakeholders and affected communities during the final round of public consultations held in 
October 2025, ensuring the mitigation strategy is both technically sound and socially 
responsive. 

42. This document supersedes the preliminary IEE and serves as the definitive basis for 
environmental management for the subproject. 
43. The subproject was screened using ADB’s rapid environmental assessment checklists and 
remains classified as Category B for Environment under ADB's Safeguard Policy Statement (SPS, 
2009), as its potential adverse environmental impacts are site-specific, few if any are irreversible, and 
in most cases mitigation measures can be readily designed. Accordingly, this IEE has been prepared 
in accordance with the requirements for Category B projects. 

D.  Methodology for Environmental Assessment 
1. Purpose and Compliance 

This Initial Environmental Examination (IEE) has been prepared to meet the environmental safeguard 
requirements of both the Asian Development Bank's Safeguard Policy Statement (SPS, 2009) and the 
Royal Government of Bhutan's Environmental Assessment Act, 2000. The findings and mitigation 
measures detailed herein will be incorporated as a binding component of the bidding and contract 
documents to ensure their full implementation by the selected contractor. 

2. IEE Preparation Process 
44. The preparation of this IEE was conducted in three main phases: an initial assessment during 
the feasibility stage, a technical update upon completion of the detailed engineering design, and a 
final refinement based on pre-construction stakeholder & public consultations. 
a) Initial IEE Preparation (up to June 2022) 

The preliminary version of this report was developed through a systematic, multi-stage process: 
(i) Desktop Review: Collection and review of all relevant information, including feasibility reports, 

maps, preliminary designs, and the applicable legal and policy frameworks of both the Royal 
Government of Bhutan and the ADB. 

(ii) Field Investigations: Site visits, supported by the Project Implementation Unit (PIU), to assess 
the project's topography, verify ground conditions, and identify sensitive environmental and 
social receptors along the proposed alignment. 

(iii) Specialist Biodiversity Assessment: A full-scale, expert-led biodiversity assessment was 
commissioned to confirm the habitat's status, identify any species of conservation concern, 
and develop specific, targeted mitigation measures, particularly for the Biological Corridor. 

(iv) Stakeholder Consultations: Extensive and meaningful consultations were conducted with all 
relevant stakeholders, including the PIU, PMU, Dzongkhag and Gewog administrations, 
Community Forest Management Groups, and the Divisional Forest Office. 

(v) Data Analysis and Reporting: Data from all sources was systematically analyzed, and a 
preliminary IEE report was prepared based on the information gathered up to June 2022. 
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b) Technical Update and Finalization (August 2025) 
45. Following the finalization of the project's detailed engineering design, this IEE was 
substantially updated in August 2025. This update was based on a final field verification visit and 
instrumental monitoring (for air, noise, and water quality) conducted to: 

(i) Confirm the precise pipeline alignment and locations of all ancillary facilities. 
(ii) Verify and enhance the baseline environmental data. 
(iii) Technically refine the mitigation measures in the EMP to align with the final design 

specifications. 
 

c) Final Refinement based on Pre-Construction Consultations (October 2025) 
46. A final round of intensive stakeholder and community consultations was conducted from 13-
14 October 2025. The purpose of this engagement was to: 

(i) Disclose the final, detailed alignment to the directly affected communities. 
(ii) Identify any site-specific, on-the-ground risks or concerns that were not apparent during the 

broader design-phase surveys. 
(iii) Incorporate direct community feedback into the EMP, leading to the final refinement of 

specific mitigation measures for the protection of cultural heritage, community water 
infrastructure, and public safety. 

47. Therefore, this version of the IEE represents the final, definitive assessment based on the 
detailed engineering design, enhanced by site-specific data and refined through direct community 
engagement. It supersedes all previous versions and forms the binding basis for environmental 
management during the project's construction and operation phases. 

E. Structure of the Report 
48. The IEE report has been structured in accordance with ADB’s requirement and suggested 
report format. The report has been compiled and presented as follows: 

i. Executive Summary. This chapter provides an overview and summary of the outcome 
of the IEE; 

ii. Chapter 1. Introduction, which includes the background, outcome and outputs of the 
subproject, purpose of the IEE, methodology and structure of the IEE report; 

iii. Chapter 2. Policy Legal and Administrative Framework, which includes ADB Safeguard 
Policy Statement, National Environment Assessment Framework, National Environmental 
Acts and Legislations, Legislation relating to Occupational Health and Safety, Relevant 
International Conventions and Treaties, Gaps in Legal and Guiding Instruments, Permits and 
Clearances and Applicable Environmental Standards; 

iv. Chapter 3. Description of the Subproject, which focuses primarily on subproject location 
and area, subproject rationale, subproject alternatives, subproject 

v. development plan and subproject components, subproject phase, and schedule and 
resource utilization; 

vi. Chapter 4. Description of the Environment, which includes a description of the baseline 
information, subproject influence area, land environment, water environment, air 
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environment, noise environment, ecological environment, socio- economic environment, 
and physical and cultural resources; 

vii. Chapter 5. Anticipated Environmental Impact and Mitigation Measures, which includes 
impacts rating methodology, impact assessment, anticipated impacts and mitigation 
measures during design, pre-construction, construction and operation phases, cumulative 
impacts and mitigation, environmental benefits and enhancement measures, and a summary 
of impacts and mitigation; 

viii. Chapter 6. Analysis of Alternatives, which discusses how the alternatives were assessed in 
terms of site location, design and technology, environmental implications of alternatives, 
including implication of No-Project alternative 

ix. Chapter 7. Information, Disclosure, Consultation and Participation, which details the process 
and the approach and methodology for preliminary consultations, and discusses future 
consultations during detailed design stage and implementation phase, and information 
disclosure; 

x. Chapter 8. Grievance Redress Mechanism for the subproject; 
xi. Chapter 9. Environmental Management Plan, which includes the institutional 

arrangement, roles and responsibilities of stakeholders including contractors and 
environmental performance criteria; 

xii. Chapter 10. Monitoring and Reporting, which includes capacity building, cost and other 
reporting obligations; 

xiii. Chapter 11. Conclusion, which provides overall analysis, conclusion and 
recommendations of the IEE. 
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II. POLICY LEGAL AND ADMINISTRATIVE FRAMEWORK 
49. The existing policies and laws of both ADB and RGOB require that prior to execution of any 
project an IEE is prepared. A brief description of the existing policy, legal and administrative 
framework for the project is provided to understand the applicable acts and rules to the project and 
a summary of environmental clearances required before initiating construction/implementation. 

A. ADB Safeguard Policy statement 
50. ADB’s Safeguard Policy Statement (SPS) governs the environment and social safeguards of 
ADB’s operations. The goal of the SPS is to promote the environmental and social sustainability of 
ADB-supported projects by protecting people and their environment from potential adverse impacts 
and enhancing the benefits provided. The SPS requirements for environmental safeguards support 
the integration of environmental considerations into the project decision- making process. These 
requirements are triggered if a proposed project is likely to have environmental impacts and risks to 
the physical, biological, socioeconomic, and/or physical cultural resources in the subproject’s area of 
influence1. Subproject screening and categorization using the sector-specific rapid environmental 
assessment (REA) checklists determines the categorization of the subproject based on the 
significance of the subproject’s potential environmental impacts and risks. 
51. Screening and Categorization. Subprojects are to be screened for their expected 
environmental impacts and are assigned one of the four categories given below. Categorization is to 
be based on the most environmental sensitive component: 

i. Category A: A proposed project is classified as category A if it is likely to have significant 
adverse environmental impacts that are irreversible, diverse, or unprecedented. These 
impacts may affect an area larger than the sites or facilities subject to physical works. An 
environmental impact assessment is required. 

ii. Category B: A proposed project is classified as category B if its potential adverse 
environmental impacts are less adverse than those of category A projects. These impacts are 
site-specific, few if any of them are irreversible and, in most cases, mitigation measures can 
be designed more readily than for category A projects. An initial environmental examination 
is required. 

iii. Category C: A proposed project is classified as category C if it is likely to have minimal or no 
adverse environmental impacts. No environmental assessment is required although 
environmental implications need to be reviewed. 

iv. Category FI: A proposed project is classified as category FI if it involves investment of ADB 
funds to or through a financial intermediary. 

52. Initial screening using the REA checklist indicates that the Hetsotsangchhu Subproject will 
not cause any significant negative environmental impacts and that most impacts are site-specific, 
temporary and therefore the subproject is classified as Category B for Environment per ADB SPS. 
53. For Category B project, ADB SPS also requires the conduct of initial environmental 
examination (IEE); preparation of corresponding IEE report, which includes an environmental 
management plan (EMP), consultation and disclosure requirements, establishment of a grievance 

 
1 ADB. 2009. Safeguard Policy Statement. Manila. 
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redress mechanism (GRM), compliance monitoring and reporting, updating of the IEE in the event of 
unanticipated impacts, applying pollution prevention and control technologies and practices 
consistent with international good practices, ensuring that workers are provided with a safe and 
healthy working environment, and other elements as indicated in the suggested outline of IEE report 
in the SPS. 
54. The project must also identify and assess the risks to, and potential impacts on, the safety of 
affected communities during the design, construction, operation, and decommissioning of the 
subproject, avoid significant damage to physical cultural resources and the institutional 
responsibilities of all key parties involved in EMP implementation and project environmental 
management must be clearly designated. The work must not be initiated, or a contract awarded 
unless the project is approved by ADB and the EMP is included in the contract documents. 
55. Mitigation measures and Environmental Management Plan. Once potential impacts and risks 
are identified, mitigation measures are required to be developed for each impact and risk. As a 
general rule, a mitigation hierarchy is followed, starting with avoidance, minimization, mitigation, and 
lastly, compensatory measures to offset significant residual impacts. Key environmental 
considerations can also be incorporated upfront into the project design. 
56. Meaningful Consultation. ADB SPS, 2009 requires meaningful consultation with affected 
people that: 

i. begins early in the project preparation stage and is carried out on an ongoing basis 
throughout the project cycle; 

ii. provides   timely   disclosure of relevant and adequate   information   that   is understandable 
and readily accessible to affected people; 

iii. is undertaken in an atmosphere free of intimidation or coercion; 
iv. is gender inclusive and responsive, and tailored to the needs of disadvantaged and vulnerable 

groups; and 
v. enables the incorporation of all relevant views of affected people and other stakeholders into 

decision making, such as project design, mitigation measures, the sharing of development 
benefits and opportunities, and implementation issues. 
 

57. As a minimum, stakeholders of each subproject will be consulted regarding the scope of the 
environmental study and will then be informed during environmental assessment about the likely 
impacts of the subproject and proposed mitigation measures. The report will record the views of 
stakeholders and indicate how these have been taken into account in project development. A variety 
of approaches for consultations include public meetings, focus group discussions, workshops, and 
public information campaigns. Public consultations may include newspaper advertisements in the 
local and national newspapers well before the consultations giving brief project description, location, 
and specific contact data (including telephone numbers). In the meetings, presentations will be 
provided about the subproject’s potential environmental and social impacts. Consultation sessions 
must have attendance sheets prepared and included as part of the documentation. 
58. Information Disclosure. Information will be disclosed through public consultation and more 
formally by making documents and other materials available in a form and at a location in which 
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stakeholders can easily access. This will involve making reports available at public locations within 
the vicinity of the sites and providing a mechanism for the receipt of comments and making 
documents available more widely by lodging them on the ADB and project websites. 
59. Per requirements of ADB SPS 2009 and Access to Information Policy 2018, the project, 
through PMU, shall submit the following reports to ADB for disclosure on ADB website so affected 
people, other stakeholders, and the public can provide meaningful inputs into the subproject design 
and implementation4. ADB will disclose upon receipt of acceptable reports and endorsement from 
the PMU: 

i. the final IEE report for each subproject; 
ii. new or updated IEE reports and corrective action plan prepared during project 

implementation, if any; and 
iii. semi-annual environmental monitoring reports. 

 
60. PMU will provide relevant environmental information, including information from the 
relevant documents in a timely manner, in an accessible place and in a form and language(s) 
understandable to affected people and other stakeholders. For illiterate people, other suitable 
communication methods will be used. For the benefit of the community, the summary of the IEE will 
be translated in the local language (Dzongkha) and made available at: (i) offices of PMU; and (ii) 
offices of the PIUs. 
61. Per ADB SPS, 2009, prior to disclosure on ADB website, ADB reviews the “borrower’s/client’s 
social and environmental assessment and plans to ensure that safeguard measures are in place to 
avoid, wherever possible, and minimize, mitigate, and compensate for adverse social and 
environmental impacts in compliance with ADB’s safeguard policy principles and Safeguard 
Requirements 1-4.” 
62. Hard copies of the IEE will be available in the PMU and PIUs, and accessible to citizens as a 
means to disclose the document and at the same time creating wider public awareness. On demand, 
the person seeking information can obtain a hard copy of the complete IEE document at the cost of 
photocopy from these offices. Electronic version of the IEE reports will be placed in the project 
website after approval of the documents by the government and clearance from ADB. PMU will issue 
notification on the disclosure mechanism in local or national newspapers, ahead of the initiation of 
implementation of the project, providing information on the project, as well as the start dates, etc. 
This will create awareness of the project implementation among the public. PMU will consider other 
additional means of information disclosure depending on practicality, such as the distribution of 
posters to community billboards within the vicinity of the subproject sites to mass-campaign the 
basic tenets of the IEE. 
63. Grievance Redress Mechanism (GRM). A GRM must be established to allow affected people 
a trusted way to voice and resolve project-related concerns, and to enable the project to effectively 
address affected people’s concerns. The GRM can be used to cover the environmental, involuntary 
resettlement and/or Indigenous Peoples safeguard requirements. 
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64. Monitoring and Reporting. PMU shall monitor, measure and document the progress of 
implementation of the EMP. If necessary, PMU will identify the necessary corrective actions, and 
reflect them in a corrective action plan. PMU will prepare and submit to ADB semi-annual 
environmental monitoring reports that describe progress with implementation of the EMP and 
compliance issues and corrective actions, if any. 
65. Environmental Audit. When the subproject involves existing activities or facilities, PMU is 
responsible to ensure that relevant external experts will perform environmental audits to determine 
the existence of any areas where the subproject may cause or is causing environmental risks or 
impacts. If the subproject does not foresee any new major expansion, the audit constitutes the 
environmental assessment for the subproject. 
66. Occupational Health and Safety. PMU2 shall ensure that workers3 are provided with a safe 
and healthy working environment, taking into account risks inherent to the sector and specific classes 
of hazards in the subproject work areas, including physical, chemical, biological, and radiological 
hazards. Borrower shall take steps to prevent accidents, injury, and disease arising from, associated 
with, or occurring during the course of work, including: (i) identifying and minimizing, so far as 
reasonably practicable, the causes of potential hazards to workers; (ii) providing preventive and 
protective measures, including modification, substitution, or elimination of hazardous conditions or 
substances; (iii) providing appropriate equipment to minimize risks and requiring and enforcing its 
use; (iv) training workers and providing them with appropriate incentives to use and comply with 
health and safety procedures and protective equipment;(v) enforcing appropriate protocols 
necessary to prevent the spread of communicable and infectious diseases; (vi) documenting and 
reporting occupational accidents, diseases, and incidents; and (vi) having emergency prevention, 
preparedness, and response arrangements in place. 
67. PMU shall ensure to apply preventive and protective measures consistent with international 
good practice, as reflected in internationally recognized standards such as the World Bank Group’s 
Environmental, Health and Safety Guidelines. 
68. Community Health and Safety. The PMU must identify and assess the risks to, and potential 
impacts on the safety of affected communities during the design, construction, operation, and 
decommissioning of the subproject, and establish preventive measures and plans to address them 
in a manner commensurate with the identified risks and impacts. The borrower shall ensure to apply 
preventive and protective measures for both occupational and community health and safety 
consistent with international good practice, as reflected in internationally recognized standards such 
as the World Bank Group’s Environmental, Health and Safety Guidelines. PMU shall also adhere to 
necessary protocols in response to emerging infectious diseases such as the coronavirus disease 
(COVID-19) consistent with the guidelines of relevant government healthcare agencies and the World 
Health Organization. 

 
2 In case where responsibility is delegated to subproject contractors during construction phase, borrower shall 
ensure that the responsibilities on occupational health and safety are included in the contract documents 
3 Including non-employee workers engaged by the borrower/client through contractors or other intermediaries 
to work on project sites or perform work directly related to the project’s core functions. 
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69. Biodiversity Conservation and Sustainable Natural Resource Management. The PMU will 
assess the significance of project impacts and risks on biodiversity and natural resources as an 
integral part of the environmental assessment process. The assessment will focus on the major 
threats to biodiversity, which include destruction of habitat and introduction of invasive alien species, 
and on the use of natural resources in an unsustainable manner. The PMU will need to identify 
measures to avoid, minimize, or mitigate potentially adverse impacts and risks and, as a last resort, 
propose compensatory measures, such as biodiversity offsets, to achieve no net loss or a net gain of 
the affected biodiversity. 
70. Pollution prevention and control techniques. During the design, construction, and operation 
of the project, PMU, shall apply pollution prevention and control technologies and practices 
consistent with international good practice, as reflected in internationally recognized standards such 
as the World Bank Group’s Environmental, Health and Safety Guidelines4. These standards contain 
performance levels and measures that are normally acceptable and applicable to the project 
infrastructures. When the government’s regulations differ from these levels and measures, the project 
shall achieve whichever is more stringent. If less stringent levels or measures are appropriate in view 
of specific project circumstances, PMU, will provide full and detailed justification for any proposed 
alternatives that are consistent with the requirements presented in ADB SPS. 
71. Unanticipated Environmental Impacts. Where unanticipated environmental impacts become 
apparent during subproject implementation, PMU shall update the environmental assessment and 
EMP or prepare a new environmental assessment and EMP to assess the potential impacts, evaluate 
the alternatives, and outline mitigation measures and resources to address those impacts. 
72. The Project Management Unit (PMU) is responsible for siting and designing subprojects to 
avoid significant damage to Physical Cultural Resources (PCR), in line with ADB’s Safeguard Policy 
Statement (SPS), which mandates the identification of potentially affected PCRs and assessment of 
impacts by qualified experts through field-based surveys as part of the environmental assessment. 
When subproject components are proposed in areas where PCRs are expected, based on 
consultations and baseline studies, the project must implement three key measures: (i) a Mitigation 
Hierarchy prioritizing avoidance of impacts, with a management plan developed in consultation with 
affected communities and cultural heritage authorities if avoidance is not feasible; (ii) a formal 
Chance Finds Procedure, integrated into the Environmental Management Plan (EMP) and civil works 
contract, requiring contractors to halt work, notify the PMU, secure the site, and await expert 
assessment upon discovery of previously unknown artifacts or sites; and (iii) a Grievance Redress 
Mechanism (GRM) to address concerns or disputes related to PCRs. 
73. Bidding and Contract Documents. This IEE report, which contains the EMP, after updating 
with detailed designs (for works contracts), submitted to ADB and cleared and disclosed, shall be 
included in bidding and contract documents and verified by PMU. The PMU shall also ensure that 
bidding and contract documents include specific provisions requiring contractors to: (i) comply with 
all other conditions required by ADB, and (ii) to submit to PMU, for review and approval, a site specific 

 
4 World Bank Group. 2007. Environmental, Health, and Safety General Guidelines. Washington, D.C.; 
https://www.ifc.org-ehs-guidelines 
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environmental management plan (SEMP), including (i) proposed sites/locations for construction work 
camps, storage areas, hauling roads, lay down areas, disposal areas for solid and hazardous wastes; 
(ii) specific mitigation measures following the approved EMP; (iii) monitoring program as per EMP; 
and (iv) budget for SEMP implementation, among others as may be required. No works can 
commence prior to approval of SEMP. A copy of the EMP and/or approved SEMP will be kept on site 
during the construction period at all times. Non-compliance with, or any deviation from, the 
conditions set out in the EMP and/or SEMP constitutes a failure in compliance and shall require 
corrective actions. 
74. Conditions for Award of Contract and Commencement of Work. PMU shall not award any 
works contract under the subproject until (i) IEE and relevant provisions from the EMP are 
incorporated into the works contract; (ii) IEE report is updated to reflect any changes in subproject’s 
design after bidding and PMU has obtained ADB’s clearance of such updated IEE report and 
disclosed; and (iii) other necessary permits from relevant government agencies have been obtained. 
For “design, build, and operate” type contracts, PMU shall ensure no works for a subproject which 
involves environmental impacts shall commence until (i) relevant provisions from the EMP are 
incorporated into the works contract; and (ii) this IEE report is updated to reflect subproject’s detailed 
design and PMU has obtained ADB’s clearance for such updated IEE. 

B. Application of National and International Standards 
75. This project is committed to complying with the environmental laws and regulations of the 
Royal Government of Bhutan (RGOB) and the environmental safeguard requirements of the Asian 
Development Bank's Safeguard Policy Statement (SPS, 2009). 
76. As per the SPS, the project will apply pollution prevention and control technologies and 
practices consistent with international good practice, as reflected in the World Bank Group's 
Environmental, Health, and Safety (EHS) Guidelines. 
77. In cases where RGOB regulations and the IFC/WHO standards differ; the project will adhere 
to the more stringent standard. This "whichever is more stringent" principle will be applied to all 
relevant aspects of the project, including but not limited to: ambient air quality, noise levels, water 
and wastewater quality, and occupational and community health and safety. The specific standards 
are detailed in the following section and will be used as the benchmark for the project's performance 
monitoring and compliance. 

C. National Environmental Act and Legislation 
78. Bhutan has a well-defined institutional and legislative framework for the protection of the 
environment encompassing air; water; noise; flora and fauna; biodiversity, sensitive habitats and 
other natural resources. 
79. National Environmental Protection Act, 2007: This act came into force on 31st July 2007 and 
provided the establishment of an effective system to conserve and protect the environment through 
the National Environment Commission (NEC), designation of competent authorities and constitution 
of other advisory committees, to independently regulate and promote sustainable development in 
an equitable manner. The act empowers NEC as an independent authority and the highest decision-
making body on all matters relating to the environment and its management in the country. The 
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commission shall exercise the jurisdiction and powers and discharge the functions and duties 
conferred or imposed by or under this Act. The subproject has components that could potentially 
impact the environment, and therefore, all actions or activities under the subproject should adopt 
principles and practices that will help avoid or mitigate these impacts. 
80. Environmental Assessment Act 2000: The RGOB has in place detailed policies regarding 
environmental assessment that are founded in the Environmental Assessment Act (2000). The NEC 
through its Secretariat is empowered to implement the EA Act, which sets out the guidelines for 
obtaining an Environmental Clearance (EC) for a project. Article 9 states that if the activity is going 
to be implemented by a Competent Authority (CA), the application for EC is to be forwarded to the 
NEC for approval. The application for an EC must include a description of potential environmental 
effects. The Secretariat of the NEC determines if the information provided is sufficient to identify 
effects, and if not, the Secretariat can request that environmental assessment documents be 
prepared, following approved terms of reference. Additional information may be required by the 
NEC Secretariat if the EIA is considered incomplete. The EC is issued when the Secretariat is satisfied 
that: a) effects are foreseeable and acceptable, b) the applicant is capable of carrying out the terms 
of the EC, c) the Project is seen to contribute to sustainable development of the country, d) the 
interests of concerned people have been taken into account, and e) the project is consistent with the 
Nation’s environmental commitments. Once a decision is made, the environmental terms, description 
of mitigation measures and non- technical summary of the EC are made available to the public. The 
Secretariat also controls and monitors compliance with the terms of the EC (Art. 34.2). The EA Act 
provides the right of access to work sites for monitoring and penalty provisions in cases of offense 
under the Act, including providing false information, denying access and other infractions. (Art. 49). 
The EA Act contains rules for appeals, dispute resolution, and other provisions. This Act covers the 
subproject as it requires said subproject to undergo environmental assessment and obtain 
corresponding EC from a Competent Authority. 
81. Regulation for the Environmental Clearance of Projects 2016. Describes the responsibilities 
and procedures for the implementation of Environmental Assessment Act 2000 in relation to the 
issuance and enforcement of environmental clearances at the project level. It defines specific 
activities of projects where competent authorities can issue an environmental clearance (EC) and 
those requiring NEC evaluation and approval. 
82. The Regulation requires that environmental units be established in agencies and projects. 
There is an Environment Unit within the Wangdue Phodrang dzongkhag which looks after all 
environmental related issues. The regulation is one implementing rule of the EA Act, with the 
procedures of which are needed by the subproject to obtaining its EC. 
83. Waste Prevention and Management Regulation 2012 was adopted under section 53 of the 
Waste Prevention and Management Act, 2009. The Act defined the roles and areas of implementation 
of the implementing agencies for the purpose of establishing a sound waste management system 
including monitoring procedures at every organization level, through efficient collection, 
segregation, treatment, storage, transportation, reduction, reuse, recycling and safe disposal of solid, 
liquid and gaseous wastes. It also provides control and prohibits illegal dumping or releasing of 
waste into the environment. The act also provided the requirements for the management of 
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hazardous wastes to include labeling, pre-treatment process, storage, record keeping, transportation, 
and disposal of hazardous waste by the generator. Sanctions and penalties are provided for non-
compliance. Construction phase and operation phase activities of the subproject will involve 
generation of wastes. Therefore, the subproject is required to comply with this regulation. 
84. Forest and Nature Conservation Act (FNCA), 1995. The Forest and Nature Conservation Act 
(FNCA), 1995 includes policies for activities that are prohibited in forested areas and stipulates 
activities that need special permits from the Department of Forests and Park Services. It describes 
the types of activities such as forest clearing, tree felling, hunting and polluting that are not allowed 
in Government Reserved Forests. All wild animals, whether enlisted under Schedule I (totally 
protected species) or not, cannot be killed, injured, captured or collected unless under special 
conditions of self-protection and other genuine reasons. Several components of the subproject are 
located in forests (government-owned, biological corridor, community forests). Therefore, the 
subproject is required to comply with this Act particularly with regard to obtaining Forest Clearance. 
As well, Forest Clearance is a mandatory requirement in obtaining Environmental Clearance. 
85. Forest and Nature Conservation Rules and Regulations 20175: Further to the FNCA, the Forest 
and Nature Conservation Rules and Regulations (FNCR) of Bhutan 2017, provides rules for many of 
the activities that will be undertaken in the project, such as clearing and felling of trees, blasting and 
others. The Act describes activities that are prohibited and restricted in forested areas and outlines 
procedures for sourcing stone, sand, gravel, rock, peat and surface soil from forested areas. 
86. Chapter X Section 364 states “Other than surface collection of sand and stones, all other 
minerals including stone quarry shall remain under the control of the department of Geology and 
Mines, Ministry of Economic Affairs”. 
87. Biodiversity protection provides an additional framework within which the Project must 
develop due to the presence of national parks and wildlife sanctuaries within the project area. 
Management areas were also established under the Act to enable protection of the rich biodiversity 
of the region. FNCR is the implementing rules of the FNCA. The subproject is likewise required to 
follow this Rules and Regulations in order to obtain the necessary Forest Clearance. 
88. Biological Corridor Rules 2007: Biological corridor (BC) rules were promulgated in July 2007 
as an addendum to Forest and Nature Conservation Rules 2006. “Biological Corridor” means an area 
set aside to connect one or more protected areas, which shall be conserved and managed for the 
safe movement of wildlife. BC is managed centrally by the Department of Forests and Park Services 
(DOFPS). Any form of construction activities is prohibited inside BC except with a written permit or 
authorization such as Forestry Clearance from the Department based on technical regulations. Any 
person who, within a Biological Corridor conducts any activity undertaken in contravention of 
prohibitions listed shall be guilty of an offense punishable under these Rules. This Rules is an integral 
part of the FNCR which the subproject should likewise comply with considering that several 
components are located within the biological corridor. 
89. Dzongkhag Yargay Tshogchung (DYT) Chathrims and Geog Yargay Tshogchung (GYT) 2002: 
The Chathrims were enacted to support the decentralization policy and empower locally elected 

 
5 Superseded the earlier Forest and Nature Conservation Rules 2006 by FNCR 2017. 
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community bodies, DYTs and GYTs, with the authority and responsibility to decide, plan and 
implement development programmes and activities, including those concerning environmental 
management. Powers and functions vested in the DYTs and GYTs in relation to environmental 
management are specified below. The DYT has the power and function to promote awareness and 
dissemination of national objectives; adopt procedures and rules to implement national laws, 
wherever relevant; and make recommendations on activities with major environmental impacts such 
as construction of roads, extraction and conservation of forests, mining and quarrying. They also 
have jurisdiction among others, over i) designation and protection of areas of special scenic beauty 
of biodiversity, such as dzongkhag parks and sanctuaries; control of noise pollution; establishment 
of quarries and mines; and protection of public health as per prevailing national guidelines or Acts 
(section 14). The subproject will be implemented in one of the Dzongkhags of the country. These 
Acts pertains to the mandates of the Dzongkhag in the environmental impact management of 
projects implemented within its jurisdiction. Therefore, the subproject, as an undertaking with 
potential environmental impact, is required to comply with any of the requirements of these Acts. 
90. Rules and Regulation on Explosives: The Department of Law and Order under the Ministry of 
Home and Cultural Affairs is the custodian of this Rule and Regulation. The project may, depending 
on types of rocks, require use of explosives at some stretches. These rules and regulations will guide 
the project, particularly, pertaining to import, transportation and handling of explosives. 
91. The Water Act of Bhutan 2011: The Act recognizes that water is one of the most important 
natural resources in the country and needs to be economically and environmentally managed in all 
times to come. The Act provides comprehensive legislation to guide various water user sectors in 
Bhutan. It also aims to ensure that every Bhutanese has assured access to adequate, safe and 
affordable water to enhance the quality of their lives. The National Environment Commission shall 
be an independent authority and shall exercise the powers to discharge the functions conferred 
under this Act (Article 12). Relevant sections of the Act pertaining to this project are: 

i. To ensure that the water resources are protected, conserved and/or managed in an 
economically efficient, socially equitable and environmentally sustainable manner. (Article 
4a). 

ii. Water resources are the property of the State. The rights over water resources, including the 
bed and banks of water courses shall vest in the State. (Article 5a). 

iii. Every individual shall have access to safe, affordable and sufficient water for basic human 
needs. (Article 5c). 

iv. The NEC shall set the minimum environmental flow of water courses required to support and 
conserve the riverine habitats and its flora and fauna. The minimum environmental flows shall 
be reflected in the environmental clearance. (Article 25). 

v. A Person intending to abstract water shall seek an approval from the Commission prior to 
conducting feasibility studies. The approval shall contain terms and conditions including 
upstream and downstream water use issues. (Article 31). 

92. A person shall not abstract and use water except in accordance with Environmental Clearance 
issued under this Act. (Article 32). 
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93. Water Regulation of Bhutan 2014. The Regulation was promulgated to (i) enforce the 
objectives and purposes of the Water Act of Bhutan 2011; (ii) effectively implement and enforce the 
Water Act by Competent Authorities; and (iii) identify the roles and responsibilities of Competent 
Authorities and other relevant organizations. The Regulation applies to all issues relating to water 
resource and their management, which include the scope of the subproject. In particular, the 
Regulation sets the minimum environmental flow to be maintained in a watercourse to sustain its 
water ecology and environment based on an Environmental Impact Assessment (EIA). Where 
scientific study reports are unable to determine the minimum environmental flow to be maintained 
in a watercourse, the Regulation requires that at least 30% of lean season flow shall be maintained. 
94. The subproject is a water resource-intensive undertaking and will have the potential negative 
impact over water supply sustainability in the subproject area. Therefore, the subproject is required 
to comply with all the requirements of the Water Act and Water Regulation to ensure it does not 
cause any significant impact to the ecology, communities and industries that depend on this water 
resource. 

D. Legislation relating to Occupational Health and Safety 
95. The Labour and Employment Act of Bhutan 2007. The Act applies to matters relating to labor 
and employment in Bhutan. It prohibits ‘forced or compulsory’ labor and ‘worst forms of child’ labor. 
Discrimination against an employee with regard to wages and working conditions and prohibition 
against sexual harassment are also prohibited. (Chapter-II, Sections 6, 9, 11, 12, 16, 17, 18 & 19). The 
Act also touches on Compensation and benefits of employees (Chapter-VI) and Chapter –IX deals 
with Occupational Health and Safety. 
96. Regulation on Occupational Health, Safety and Welfare, 2012. The regulation effective from 
1 May 2012 establishes standards to ensure safety, health and welfare for employees from work-
related risks at workplaces. Chapter 8 deals with Personal Protective Equipment (PPE) to be provided 
free by the employer at work sites. This regulation superseded the “General Rules and Regulation on 
Occupational Health and Safety in Construction, Manufacturing, Mining, and Service Industries, 
2006”. 

E. National Policies and Protocols for Public Health Emergencies 
97. The Royal Government of Bhutan has established a robust framework for managing public 
health emergencies, including infectious disease outbreaks. This framework was extensively utilized 
and strengthened during the COVID-19 pandemic. The national response system includes a National 
Task Force, multi-sectoral regional and district-level task forces, and a Health Emergency 
Management Committee (HEMC) responsible for surveillance, quarantine, and testing protocols. 
98. Key measures that can be activated during a public health emergency and are relevant to the 
project include: 

 Restrictions on movement and travel. 
 Mandatory health and hygiene protocols (e.g., use of personal protective equipment, social 

distancing). 
 Protocols for managing worksites, worker camps, and public spaces. 
 Quarantine requirements for workers. 
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99. The project will be required to comply with all prevailing national and local directives, 
standard operating procedures (SOPs), and guidelines issued by the Ministry of Health (MOH) in the 
event of any communicable disease outbreak or public health emergency during the project 
implementation period. 

F. Relevant International Conventions and Treaties 
100. Bhutan is party to twelve multilateral environmental agreements including those on 
biodiversity, climate change-Kyoto protocol, desertification, endangered species and hazardous 
wastes. Those with particular relevance to the subproject include: i) UN Framework Convention on 
Climate Change signed on 11 June 1992 and ratified on 25 August 1995, and ii) Kyoto Protocol to 
the United Nations Framework Convention on Climate Change. Instrument of accession was signed 
on 26 August 2002, and a member after Kyoto came into force from 2005. These international 
conventions explicitly make reference for the application of environmental assessment to address 
the effects of human activities. Approach road construction and subsequent operation are not carbon 
neutral, contributing to a small overall increase in continuous CO2 emissions due to construction 
vehicular use and also during maintenance works. There will also be some carbon release due to 
removal of biomass in road rights-of-way and laying of pipelines that require removal of vegetation. 
101. The UN Convention on Biological Diversity was signed on 11 June 1992 and ratified on 25 
August 1995. The Convention promotes the use of appropriate procedures requiring environmental 
impact assessment of proposed projects that are likely to have significant adverse effects on 
biological diversity. 

G. Gaps in Legal and Guiding Instruments 
102. The ADB SPS and national environmental laws are aligned with screening to determine the 
potential impact of a project on the environment, followed by appropriate environmental 
assessment, preparation of environmental management plans to avoid, mitigate, minimize and offset 
environmental impacts. While minor gaps are identified in terms of the other more specific ADB SPS 
requirements vis-à-vis the national environmental laws, gap-filling measures are available and can 
be readily complied with by the government through MOWHSMOIT as implementing agency. See 
Table 1 below. 
103. The national procedures are comprehensive enough to ensure that any developmental 
activity/enterprise in sensitive and critical habitats/ecosystems, and affected rare or endangered 
species, or extraction of resources in large quantities are avoided from the screening stage. This 
includes impacts on religious and cultural sites as well. 
104. Once a project is approved, it requires the proponent to comply with the terms and 
conditions of the approved Environmental Clearance with compliance monitoring and reporting 
during implementation of the EMP by the proponent. The project may also be independently 
monitored by the competent authority covering the subproject. 
Table 1: Comparison of ADB SPS Requirements and National Environmental Regulations 

# ADB SPS Principles  
National requirements 

Extent of 
Equivalence or 
Gaps

Gap-filling 
Measures 

1 Conduct screening to 
determine the extent 

Projects are screened into 
Green, Blue and Red categories that determine whether

No gaps None required



 

18 
 

# ADB SPS Principles  
National requirements 

Extent of 
Equivalence or 
Gaps

Gap-filling 
Measures 

and type of required 
environmental 
assessment 

the level of environmental assessment If the development 
is within the E-1 (environmental conservation), E-2 (forest 
environments) precincts, the application has to be 
accompanied by a no objection certificate from the National 
Environment Commission (NEC). 

2 Conduct environmental 
assessment 

Green project – No environmental assessment.  
Blue project- initial environmental examination (IEE) is 
required 
Red project- environmental impact assessment (EIA) is 
required 

No gaps None required

3 Examination of project 
alternatives 

Under RECOP, Annex 3, Sections 6 and 8, the project must 
provide a detailed analysis of the negative and positive 
impacts of the proposed project and its alternatives including 
the “alternative of not undertaking the project”.

No gaps None required

4 EMP preparation is 
part of IEE and EIA 
Process 

The Environmental Assessment Act (EAA) provides for the 
formulation of environmental management plans (EMPs). The 
EMPs must identify environmental risks and address means of 
avoiding or minimizing adverse impacts (including direct, 
indirect and cumulative effects) and enhancing positive 
impacts. Applicants must also set out a monitoring program 
(both baseline and compliance monitoring) and are 
responsible for all project monitoring. Project monitoring 
is undertaken by the Competent Authority (CA) or NEC. 
 
The RECOP provides that: (i) “the CA shall be responsible for 
monitoring compliance” for projects requiring development 
consent and environmental clearance (EC), and (ii) the 
Secretariat [of NEC] shall monitor projects “that do not require 
development consent”.

No gaps None required

5 Conduct environmental 
assessment 

Green project – No environmental assessment 
Blue project - initial environmental examination (IEE) is 
required 
Red project - environmental impact assessment (EIA) is 
required 

No gaps None required

6 Conduct meaningful 
consultation with 
affected people 

Public consultation is mandatory for any IEE/EIA. Under the 
EAA, applicants have a duty to inform and consult with 
“concerned people” and organizations before submitting the 
environmental assessment documents to the CA where the 
project is classified as a “significant project”. NEC or the CA is 
authorized to “ensure that concerned people are given 
adequate opportunity to express their views on the project and 
that their views are adequately taken into account.”

No gaps None required 

7 EMP implementation 
and monitoring (with 
corrective actions, 
when needed 

The EAA mentions that Applicants must [also] set out a 
monitoring program (both baseline and compliance 
monitoring) and are responsible for all project monitoring 
(project monitoring is undertaken by CA or NEC). 
 
RECOP requires that EMPs include the proposed mitigation 
measures, the need to budget mitigation measures, 
supervision, monitoring and evaluation requirements for the 
construction, operation and maintenance phases of the project 
cycle. 
 
RECOP provides that: (i) “the CA shall be responsible 
for monitoring compliance” for projects requiring 
development consent and EC, and (ii) the Secretariat [of NEC] 
shall monitor projects “that do not require development 
consent”. 
 
The Environmental Assessment Act states that “compliance 
monitoring of projects” is undertaken by the Secretariat [of 
NEC]… on becoming aware of non-compliance with the terms 
or other activities related to a project that may be dangerous 
to the environment.”

No outstanding 
gaps   in   terms   
of policy. However, 
EMPs are not 
normally included 
in Contractor’s 
contracts to 
ensure 
implementation of 
EMPs. 

Include EMP into 
Contracts and 
ensure 
compliance 
monitoring        
and submission of 
environmental 
monitoring 
reports. 

8 Establish Grievance 
Redress Mechanism 
(GRM) 

Different agencies have different GRMs. Partial gap due to 
lack of specific 
guidelines that 
can be followed 
by projects. 

To ensure 
equivalence, the 
project needs to 
establish a GRM 
process that could 
be adopted from 
the site level to 
the agency level, 
including option 
for access to 
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# ADB SPS Principles  
National requirements 

Extent of 
Equivalence or 
Gaps

Gap-filling 
Measures 
country’s legal 
system 
independently and 
regardless of the 
outcome of the 
project GRM 
process.

9 Appropriate public 
disclosure of EIA/IEE 
and EMP 

Not mandatory to disclose, but documents are available 
in relevant government agencies. 

Partial gap due to 
lack of specific 
directives or 
guidelines 
requiring 
mandatory 
disclosure of 
environmental 
assessment 
documents. 

To ensure 
equivalence, the 
project needs to 
disclose the IEE 
through any 
means that could 
reach the general 
public. 

10 Do not implement 
project activities in 
areas of critical 
habitats. 

Forest and Nature Conservation Act, 1995; Forest and nature 
Conservation Rules, Sections 62, 70 and EAA and RECOP 
relate to this issue. 
 
Under Bhutan’s laws and regulations, it is prohibited to 
undertake any human activities within the core zone of 
a protected area unless determined necessary by forest/ 
protected area officials to achieve nature conservation 
objectives. Outside the core area, no construction is allowed 
except with a written permit or authorization from the MoA, 
acting as CA under the EAA. A permit for land clearance may 
be granted in private lands under strict conditions but not to 
alter protected area status, water catchment areas and areas 
containing high forest.

No gaps None required 

11 Apply pollution 
prevention and 
control technologies 
and practices 
consistent with 
international good 
practices as reflected 
in internationally 
recognized standards 
such as the World 
Bank Group’s 
Environmental, Health 
and Safety Guidelines. 
Adopt cleaner 
production processes 
and good energy 
efficiency practices. 

The NEC sets the permissible emission standards for a) 
ambient water quality, Industrial Effluent Discharge Standard, 
Sewage Treatment Plant (STP) Discharge Standards, 
Ambient Air Quality, Workplace Emission Standards, 
Vehicular Emission and Noise Limit Standards, Noise Level 
Limits but this is monitoring is not mandatory for construction. 
The Vehicle fitness test must be done annually by the vehicle 
owner. The agency responsible for this is The Road Safety and 
Transport Authority (RSTA) 

No gaps in terms 
of availability of 
standards in the 
country. However, 
the 
implementation of 
regulations 
pertaining to these 
standards is an 
issue.  Further, 
the values of the 
national   
standards are 
less strict than 
the internationally 
recognized 
standard values. 
Partial gap in 
terms of the 
legislation having 
no explicit 
requirement for 
adopting cleaner 
processes and 
good energy 
efficiency 
practices, although 
it might be 
considered implicit 
in the legislation 

To ensure 
equivalence, the 
Project should: 
(i) comply with 
the stricter 
internationally 
recognized 
standards or 
provide 
justification if the 
option under the 
Project is to use 
the national 
standards; and 
(ii) require the 
adoption of 
cleaner 
technologies and 
energy efficiency 
measures. 

12 Safe working 
conditions 

The Labor and Employment Act, 2007 governs 
employment and Occupational health and safety (OHS), 
including physical or mental health problems related to 
work. 
The Regulation on Occupational Health and Safety for 
the Construction Industry, 2012 and the Regulation on 
Occupational Health, Safety and Welfare, 2016 have detailed 
requirements for contractors to follow to ensure the safety, 
health and welfare for employees and other persons at 
workplaces. 

No gaps None required 

13 Conserve physical 
cultural resources 
Provide for the use of 

Any development activity within a heritage precinct requires a 
No objection certificate from the Ministry of Home and Cultural 
Affairs (MH&CA) 

Partial gap due 
to the absence 
of legislation or 

To ensure 
equivalence, the 
Project should 
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# ADB SPS Principles  
National requirements 

Extent of 
Equivalence or 
Gaps

Gap-filling 
Measures 

“chance find” 
procedures. 

Any valuable cultural property discovered must be 
immediately reported to the Department of Culture, Ministry of 
Home and Cultural through the concerned Dzongkhag. 

Regulations to 
protect “chance 
finds”. 

include a chance 
find procedure 
that will be used 
during the 
implementation. 

 

H. Permits, Clearances, No-objection Certificates and Other 
Agreements 
105. As a result of stakeholder consultations, various permits, clearances, no-objection certificates 
and other agreements have been identified to ensure that these statutory requirements and no-
objections are obtained prior to implementation of the subproject. At this stage, the following 
requirements have already been obtained: 

I. No objection Clearance from the Community Forest Groups for the project. See Appendix 12; 
and 

II. Memorandum of Understanding among Wangdue Phodrang District, the 2 gewogs and Druk 
Green Power Corporation on Hetsotsamchu river water sharing, including subsequent 
agreement on the proposed increase of water withdrawal from the original agreement of 500 
lps to 608 lps See Appendix 13 and Appendix 14. 

106. Relevant and required clearances for the subproject will be obtained and included in the 
updating of this report. These are (i) Forestry Clearance 6from DOFPS, (ii) Environment Clearance 
from the relevant Competent Authority, Ministry of Agriculture and Forest, and (iv) No Objection 
Letters from Divisional Forest Office, Wangdue Phodrang, Gasetsho Gom and Gasetsho Wom 
Community Forest Groups. No works can commence until all these clearances are obtained. The most 
recent updates on clearances, permits, and agreements are summarized in Table 2. 
Table 2: Status of Required Clearances, Permits, and Agreements (as of August 2025) 

Clearance / 
Permit / 
Agreement 

Issuing Authority 
/ Counterpart 

Purpose Status Remarks / Next Steps 

STATUTORY CLEARANCES (National Level) 
1. Environmental 
Clearance (EC) 

National 
Environment 
Commission 
(NEC) / 
Competent 
Authority 

Main legal authorization 
for the project to proceed 
under the Environmental 
Assessment Act. 

Secured The EC was issued on 24 October 
2025 (Ref: DoA/PD/PSP-04/2025-26/437). 
It is valid for 12 months and must be 
renewed one month prior to expiry if works 
are not complete. The EC includes several 
binding conditions that must be 
incorporated into the contractor's SEMP, 
including limits on water abstraction (max 
608 l/s), waste management protocols, 
and OHS measures. Refer Appendix 17. 

2. Forestry 
Clearance 

Department of 
Forest and Park 
Services (DoFPS) 

Authorization for all 
project activities within 
Government Reserve 
Forests and the Biological 
Corridor, including tree 
felling. 

Secured Forestry Clearance (Application ID: 
919151) was officially issued on August 
13, 2025. The project must comply with all 
conditions stipulated in the clearance. 

ADMINISTRATIVE APPROVALS (Sub-national Level)
3. Dzongkhag 
Administration 
Approval 

Wangdue 
Phodrang 

Formal administrative 
approval for project 

Secured Approval has been provided through the 
Dzongkhag's role as the Implementing 
Agency. 

 
6 A fresh Forestry Clearance for the Wangdue Phodrang Integrated Water Supply Scheme Project was officially 
approved on August 13, 2025. This milestone marks a key regulatory advancement, enabling the project to 
proceed with activities within designated forest areas in compliance with national environmental standards. 
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Dzongkhag 
Administration 

implementation within the 
district.

4. Gewog 
Administration 
Approval 

Gasetsho Gom 
and Gasetsho 
Wom Gewog 
Administrations 

Consent and approval for 
project works within the 
respective Gewogs. 

Secured Secured during the public consultation 
process in June 2022. 

THIRD-PARTY AGREEMENTS 
5. Water Sharing 
Agreement with 
DGPC 

Druk Green Power 
Corporation 
(DGPC) 

Formal agreement on 
water abstraction from the 
Hetshotsangchhu and the 
release of environmental 
flows to the downstream 
Basochhu Hydropower 
Plant. 

Secured The original Memorandum of 
Understanding (MoU) from 2019 has been 
supplemented by a formal Agreement on 
Additional Water Withdrawal dated June 
13, 2022, confirming DGPC's consent for 
the final design flow of 608 lps. 

6. Community 
Forest 
Management 
Group (CFMG) 
Agreements 

Respective 
CFMGs 
(Shingkhey Gaki, 
Tabchaykha 
Draktsen, etc.) 

Formal consent and 
agreement on the terms 
for construction within 
community forests. 

NOC 
Secured; 
MoU in 
Preparation 

"No Objection" Certificates (NOCs) were 
secured in June 2022. Formal Memoranda 
of Understanding (MoUs) based on the 
final design are currently being prepared 
and their signing is a mandatory 
prerequisite before construction in these 
areas. Sample MoU is attached as 
Appendix 16. 

I. Applicable Environmental Standards 
107. The project's environmental performance will be monitored against both the national 
standards of Bhutan and relevant international guidelines (WHO/IFC EHS Guidelines). In line with the 
project's commitment to applying the more stringent standard, the following tables present a direct 
comparison of these requirements. For example, for the 24-hour ambient Nitrogen Dioxide (NO2) 
standard, the WHO guideline of 25 µg/m³ is more stringent than the national standard of 120 µg/m³ 
and will therefore be the primary benchmark for assessing the significance of impacts and the 
effectiveness of mitigation measures. This principle will be applied to all applicable parameters 
throughout the project's lifecycle. 
108. Bhutan Environmental Standards 2010 (revised 2020). The Bhutan Environmental Standards 
sets the minimum standards for (i) ambient water quality, (ii) industrial effluent discharge, (iii) sewage 
effluents, (iv) ambient air quality, (v) industrial emission, (vi) workplace emission, (vii) vehicle emission, 
and (viii) noise level limits. 
109. The Water Act of Bhutan, 2011 and the Water Regulation of Bhutan 2014 apply to all issues 
relating to water resources and their management. Based on these, there are water quality standards 
and guidelines, and effluent discharge standards into water resources. For example, the Drinking 
Water Quality Standards, 2016 ensures safe drinking water. It protects consumer health by describing 
the quality parameters for drinking water and the maximum permissible limit for each parameter. 
The Effluent Discharge Standard requires effluents to be treated using best available technology 
before discharging directly or indirectly to any water resource. 
110. The Drinking Water Quality Standards, 2016, was developed in accordance with Section 13 (f) 
and Section 42 (a) and (b) of the Water Act of Bhutan, 2011, with the aim of ensuring safe drinking 
water and to protect consumer health. The standard describes the quality parameters set for drinking 
water and the maximum permissible limit for each of the set parameters, in order to limit the level 
of contaminants in drinking water. 
111. Following the requirements of ADB SPS, the Project shall apply pollution prevention and 
control technologies and practices consistent with international good practice, as reflected in EHS 
Guidelines. When the government regulations differ from these levels and measures, the executing 
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agency shall achieve whichever is more stringent. If less stringent levels or measures are appropriate 
in view of specific project circumstances, the executing agency will provide full and detailed 
justification for any proposed alternatives that are consistent with the requirements presented in 
ADB SPS, 2009. In view of this, tables below show the ambient air quality standards, noise level 
standards, drinking water quality standards, and workplace-specific standards to be followed by the 
Project. 
Table 3: Ambient Air Quality Standards (Source: ES 2020 & WHO 

Parameter 
Averaging 
Period* 

Bhutan’s Ambient Air Quality 

Standard, 2010**(µg/m3) 

World Health 
Organization’s 2021 
Global Air Quality 

Guidelines, (µg/m3) Industrial 
Area 

Mixed 
Area*** 

Sensitive 
Area**** 

TSP 
Annual 360 140 70 - 

24-hour 500 200 100 - 

PM10 
Annual 120 60 50 15 

24-hour 200 100 75 45 

PM2.5 
1-year 40 40 40 5 

24-hour 60 60 60 15 

 
SO2 

Annual 80 60 15 - 

24-hour 120 80 30 40 

 
NO2 

Annual 80 60 15 10 

24-hour 120 80 30 25 

 
O3 

24-hour 180 180 180 - 

8-hour 180 180 180 100 

 
CO 

24-hour 5,000 2,000 1,000 4 

8-hour 10,000 4,000 2,000 - 

* Due to short term duration of civil works, the shortest period will be more practical to use. 
** Taken from Environmental Standards, National Environment Commission, Royal Government of Bhutan, November 2010. 
*** Mixed Area means area where residential, commercial or both activities take place. 
**** Sensitive Area means area where sensitive targets are in place like hospitals, schools, sensitive ecosystems. 
^ Source: Environmental, Health and Safety General Guidelines, 2007.  International Finance Corporation, World Bank Group. 
^^ Source:  Air Quality Guidelines for Europe, Second Edition, 2000; WHO Regional Office for Europe, Copenhagen 
 
Table 4: Noise Level Standards 

 
 

Receptor/ Source 

National Noise Standard 
Guidelines, 2012* 

(dB) 

WHO Guidelines Value 
For Noise Levels Measured Out of Doors** 

(One Hour LAq in dBA) 

Day*** Night**** 07:00 – 22:00 22:00 – 07:00 

Industrial area 75 65 
70 70 

Mixed area 65 55 

Sensitive area 55 45 55 45 

* Taken from Environmental Standards, National Environment Commission, Royal Government of Bhutan, 2020. 
** Guidelines for Community Noise, WHO, 1999.Source:  Environmental, Health and Safety General Guidelines, 2007. International Finance 
Corporation, World Bank Group. 
*** Day time is from 0600 hours to 2200 hours (human activities). 
**** Nighttime is from 2200 hours to 0600 hours (no human activities). 
 
Table 5: National Drinking Water Quality Standards, 2016 

 
 

Group 

National Drinking Water Quality Standards, 2016* (for Urban 
Drinking Water Supply) WHO Guidelines for 

Drinking- Water 

Quality, 4th Edition, 
2011** 

 
Parameter 

 
Unit Max. Concentration 

Limits
 

Physical 

Turbidity NTU 5 - 

pH  6.5 – 8.5 none 
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Color (TCU) Hazen Unit 15 none 

Taste and Odor  Non- objectionable - 
 
 
 
 

Chemical 

Iron mg/l 0.3 - 

Manganese mg/l 0.4 - 

Arsenic mg/l 0.01 0.01 

Fluoride^ mg/l 1.5 1.5 

Lead mg/l 0.01 0.01 

Nitrate mg/l 50 50 

Calcium mg/l 75 - 

Mercury mg/l 0.006 0.006 

Residual Chlorine mg/l 0.2 - 0.5 5 ^^ 

Sulphate mg/l 250 - 

 
Microbiological 

 
E-coli 

 
CFU/100ml 

 
0 

Must not be 
detectable in 
any 100 ml 

* Taken from Bhutan Drinking Water Quality Standard, 2016, National Environment Commission, Royal Government of Bhutan, 8 March 
2016. 
** Health-based guideline values 
^ To be tested for ground and spring water only. 
^^ From WHO (2003) Chlorine in Drinking-water, which states that this value is conservative. 
 
Table 6: Workplace emissions standards 

 
Parameter 

 
Period 

Unit of 
measure 

 
Standard

Total suspended particulate matter TSPM 8-hour average mg/m3 10 
Respirable suspended particulate matter RSPM (PM10) 8-hour average mg/m3 5 
PM2.5 * 24-hour average mg/m3 

mg/m3 
25 

1 Year average 10 
Sulfur dioxide (SO2) 8-hour average mg/m3 1 
Nitrogen Oxide (NOx ) 8-hour average mg/m3 1 
Carbon monoxide (CO) 1 hour average mg/m3 5 
Pb 17** 1 hour average mg/m3 0.0005 
Ozone*** 8-hour average mg/m3 0.08 

Source: Environmental Standards, National Environment Commission, Royal Government of Bhutan, 2020.  
PM 2.5* Gravimetric/light-scattering/beta attenuation-based instruments 
** National Institute of Occupational Safety and Health (NIOSH) Method 7303 
*** UV Photometric/Chemiluminescence/Chemical Method 
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III. DESCRIPTION OF THE SUBPROJECT 
A. Location of the Subproject 
112. The Hetshotsangchhu Integrated Water Supply Scheme subproject is situated in Wangdue 
Phodrang Dzongkhag, centrally located within Bhutan (Figure 1). The Dzongkhag shares its southern 
boundary with Dagana and Tsirang, eastern boundary with Trongsa, western boundary with Thimphu 
and Punakha, and northern boundary with Gasa and the international border. 
113. Specifically, the project will be implemented in the Gaselo region, which comprises the 
Gasetsho Gom and Gasetsho Wom gewogs in the southwestern part of the Dzongkhag. This area is 
bordered by Nahi and Thedtsho Gewogs to the north; Ruepisa Gewog and Thimphu Dzongkhag to 
the west; and Daga Gewog and Dagana Dzongkhag to the south. 
114. Together, these two gewogs cover an area of 254.65 km² and have a combined population 
of 2,278 people. 7 
Figure 1: Location of Hetshotsangchhu Integrated Water Supply Scheme in Wangdue Phodrang, Bhutan 

 

115. At present, Gasetsho Gom and Gasetsho Wom gewogs experience high water availability but 
limited accessibility, primarily due to inadequate source management, underdeveloped 
infrastructure, and insufficient maintenance. Drinking water is currently sourced from multiple 

 
7 Population figure taken from actual survey of PMU and PIU during preparatory phase of the subproject. 
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streams located along the rolling hillsides and mountainous terrain near the villages. These sources 
are tapped using small-diameter HDPE pipes, typically installed by the communities themselves. 
116. The reliability of these sources varies—some provide consistent supply, while others are 
seasonal. A summary of discharge rates from the existing sources currently utilized for drinking water 
in both gewogs is presented in the table below. 
Table 7: Summary of Existing Drinking Water Source Discharges in Gasetsho-Wom and Gasetsho-Gom Gewogs (Source: Survey 
Report by MOIT and PIU Wangdue Phodrang for the Water Flagship Program) 

Gewog Village No. of Households Existing source discharge, lps 

Gasetsho Wom Tapchekha 7 0.182 

Gekha 8 0.126 

Mephuna 7 0.12 

Kilikha 1 0.08 

Zamtoe 1 0.05 

Khamaywangsina 1 0.01 

Geog office 6 0.055 

Phakha 6 0.02 

Nazhakha 2 0.071 

Singkheykhatoe 16 0.071 

Singkheykhame 13 0.03 

Dopaychusingkhay 1 0.058 

Tachekha 1 0.16 

 Sub-total 1.033 

Gasetsho Gom Pasakha 7 0.42 

Masikha 12 1.25 

Masikha 01 0.33 

Masikha 01 0.26 

Masikha 03 0.55 

Changchey 02 0.021 

Changchey 02 0.25 

Changchey 04 1.0 

Changchey 10 0.022 

Pangsho 02 Nil 

Pangsho 02 0.17 

Pangsho 01 0.1 

Pangsho 10 0.5 

Pangsho 01 0.025 

Changchey 02 0.33 

Changchey 02 0.33 

Changchey 01 0.21 

Changchey 03 Nil 

Changchey 03 0.21 

Pangsho 05 0.5 

Pangsho 06 0.25 

Pangsho 02 0.043 

Changchey 01 0.043 

Changchey 01 0.11 

Khatoekha 24 0.75 

Khatoekha 24 0.15 

Khatoekha 01 0.041 

Khatoekha 02 0.33 

Khatoekha 08 0.277 

Khatoekha 02 0.41 
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Gewog Village No. of Households Existing source discharge, lps 

Khatoekha 02 No water 

Khatoekha 08 0.33 

Drapchikha 47 0.29 

Drapchikha 08 0.33 

 Changkha 01 0.19 

Drapchikha 01 0.26 

Drapchikha 02 0.62 

Drapchikha 02 0.5 

Drapchikha 02 0.2 

Drapchikha 01 0.19 

Drapchikha 01 0.29 

Khamena 01 0.17 

Khamena 02 0.16 

Khamena 01 0.18 

Khamena 01 0.25 

Khamena 05 0.4 

Khamena 04 0.11 

Khamena 16 0.55 

Khamena 05 0.33 

Gaselo Higher secondary 
school 

 1.2 

Gaselo primary school  0.35 

RNR & health staff   

 Sub-Total 16.192 

 Total 17.225 

 

117. While the villages are supposedly connected by the rural water supply schemes with taps 
provided for most households in the villages, in reality, many of these taps are defunct, and most 
households tap their own water sources (from perennial streams) for drinking water. Issues in water 
accessibility persist due to various factors from insufficient and inequitable sharing of water, 
inadequate infrastructure and governance of water systems. The increase in government 
infrastructure and the establishment of the schools in the gewogs have also exacerbated the 
situation. Moreover, the areas/vicinity of these streams are now being encroached by human 
activities such as farming and livestock raising. Thus, this existing drinking water supply scheme in 
the two gewogs poses potential risk to the villages due to possible biological or chemical 
contamination of the surface water and requires proper planning and treatment of drinking water. 
118. For irrigation purposes, there are water sharing practices that differ from village to village but 
this traditional water sharing system has been in operation for generations. This system requires the 
water to be shared on a rotation basis (based on an agreed number of days) among the villages, and 
within the village level again among different landholdings. This system is not equitable or efficient. 
Another reason for the water shortage for irrigation is the irregular rainfall due to climate change, 
wherein the delay in rainfall has a major impact on the paddy plantation. The lack of adequate water 
has resulted in much of the land being left fallow, mostly belonging to the poorer community. Water 
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scarcity has led to social conflicts, distrust among villagers. Without adequate water, crop yields are 
significantly reduced compared to other villages in Punakha and Paro.8 
119. Currently, there are 22 irrigation schemes within the two gewogs, 5 in Gasetsho Gom and 17 
in Gasetsho Wom. In a survey conducted by the Ministry of Agriculture in May 2022, it was 
determined that 23% of the wetland, 41% of the dryland, 23% of the orchards and 5% of kitchen 
gardens are being left fallow due to inadequate water. This results in an average of 28% of land being 
left fallow between the two gewogs – land that could not be utilized due to the lack of irrigation 
water. While the area has high water availability, bringing the water to these unused agricultural 
lands at higher elevations is a challenge. This results in a huge opportunity loss and foregone 
livelihood income for the gewogs. 
Table 8: Summary of fallow land by land use type for the project area (Source: Questionnaire Survey 2022 by Gewog) 

 

ac = acre, DL = dryland, KG = kitchen garden, NoP = No. of Plots, NoIS – No. of Existing Irrigation Schemes, NoV = No. 
of Villages, OR = orchard, WL = wet land 
 
120. Therefore, premised on the above discussions, the subproject is a critical undertaking to 
ensure sustainable supply of water for present and future needs of the gewogs. 

B. Subproject Components 
121. In order to realize the objectives, a complete water supply infrastructure will be built in two 
phases. Phase 1 will cover the intake structure and the main raw water transmission systems. Phase 
2 will cover the drinking water treatment components and the final irrigation distribution network. 
The technical specifications have been finalized in the Hydraulic Structure Design Report (August 
2025), which details two primary gravity pipelines. The integrated scheme will have the following 
components: 
Phase 1 (Package 1): Raw Water Transmission System 
122. This package, for which the detailed engineering design has been finalized, covers the 
construction of the primary raw water conveyance infrastructure. The system comprises two primary 
gravity-fed pipelines: Mainline A and the secondary Hetshokha Line B. 

 
8 Public consultation, Wangdue Phodrang Dzongkhag, June 2022 
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i. Construction of the Headworks: A river-side intake structure designed for a 100-year return 
period flood and an adjoining 28-meter-long primary desilting tank. This serves as the initial 
treatment stage, designed to remove suspended particles (≥0.2 mm) to protect the 
downstream pipeline. 

ii. Installation of the Primary Raw Water Transmission Main (Mainline A): Installation of a ~21.1 
km main transmission line from the intake to a final delivery point. This line is designed for a 
total flow of 608 lps and will utilize a combination of 710mm OD High-Density Polyethylene 
(HDPE) pipes and a ~2.7 km section of DN700 Carbon Steel pipe for high-pressure segments. 

iii. Installation of the Secondary Raw Water Transmission Main (Hesokha Line B): Installation of 
a separate ~5.6 km transmission line to serve the Hetshokha area. 

o Source: This line branches off from Mainline A at Break Pressure Tank 2 (BPT02). 
o Design Flow: It is designed for a flow of 29 lps. 
o Pipe Specifications: The pipeline will primarily use 180mm OD HDPE pipe with 

varying pressure ratings (PN6.0 to PN20.0). 
iv. Construction of Ancillary Hydraulic Structures: Construction of all necessary hydraulic 

structures along both transmission mains, including Break Pressure Tanks (BPTs), valve 
chambers for Air Release (ARV), Flushout (FOV), and Isolation (ISV), and concrete Thrust 
Blocks for the steel pipe sections. 

v. Construction of a 10-m Host Bridge for a major pipeline crossing. 
Phase 2 (Package 2): Functional Completion and Distribution Networks. 
123. The scope of Package 2 comprises all subsequent works required to make the system fully 
operational for end-users. This work begins at the offtake structures built in Package 1 and includes: 

I. Installation of Local Treatment Units: At a subset of the offtakes designated for drinking 
water, Package 2 involves the installation and commissioning of the sedimentation and 
chlorination treatment systems. 

II. Construction of Final Distribution Pipelines: Package 2 includes the laying of the extensive 
network of smaller-diameter pipelines that will connect from all 10 offtakes to the respective 
irrigation command areas and community reservoirs. 

Integrated Design of Offtakes for Irrigation and Drinking Water 
124. Total Number of Offtakes: The entire Hesotshamchu scheme is designed around a total of 10 
primary offtake structures. These are the only points where water will be diverted from the main 
transmission line (Mainline A). 
125. Package 1 Scope (Ancillary Structures): Package 1 involves the construction of the core 
infrastructure. This includes the physical construction of all 10 of these primary offtake chambers. At 
this stage, they are considered "ancillary structures" designed simply to divert raw, untreated water 
from the main pipeline. This is why the Package 1 scope correctly lists them "without treatment / 
disinfection." 

i. Package 2 Scope (Functional Completion): Package 2 completes the system for its end uses: 
o Drinking Water: For the communities requiring potable water, a subset of the 10 offtakes 

built under Package 1 will be equipped with local treatment units (sedimentation and 
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chlorination). These treatment facilities are part of the Package 2 scope. The treated water 
is then piped to community reservoirs. 

o Irrigation: The final distribution pipelines that carry raw water from the 10 primary 
offtakes to the various farm command areas are also part of the Package 2 scope. 

ii. Optimization from Feasibility Design: During the initial processing phase, the project concept 
aimed to replace and upgrade 22 smaller, existing irrigation schemes. The final detailed 
engineering design optimized this by consolidating these needs into a more efficient system 
managed by the 10 robust, multi-purpose primary offtakes. 

126. In summary, there is no duplication. Package 1 builds the 10 physical offtake structures, and 
Package 2 adds the necessary final components (treatment units for drinking water, and final 
pipelines for irrigation) to make them functional for their designated purpose. This integrated 
approach is more cost-effective, hydraulically efficient, and easier to manage than building separate 
offtakes for each of the original 22 schemes. 
127. Description and specifications of the first phase are summarized in the Table below and the 
locations are illustrated in subsequent figures 2 & 3 in this section. 
Table 9: Summary of Subproject Components (Updated table from the draft IEE report, 2022) 

Infrastructures / 
Components 

Function Description Location 

Common Infrastructures for Drinking Water Supply and Irrigation Water (Package 1) 
(i) Intake Structure To abstract raw water 

from the Hesotsangchhu 
River and perform initial 
sediment removal. 

A concrete side-intake diversion weir designed for a 
100-year return period flood. The structure diverts a 
portion of the river flow while allowing the main flow 
to continue unobstructed over the weir 
crest, inherently ensuring the release of 
environmental flows downstream. 
The intake includes an adjoining pre-treatment unit 
consisting of a 28.0 m long, 3.1 m wide, and 1.5 m 
deep desilting tank. This tank has a calculated trap 
efficiency of 91% and is designed to remove coarse 
sediment particles (≥0.2 mm) before water enters the 
transmission pipeline. 
The system is designed for a maximum diversion 
flow of 608 lps, covering future drinking water 
demand (13 lps) and peak seasonal irrigation 
requirements. The design is based on detailed 
hydraulic calculations and will be specified in 
forthcoming GFC drawings. 

The intake is on the 
Hesotsangchhu stream in 
Gasetsho Gom Gewog. This 
location is within a biological 
corridor that connects three 
protected areas. 
 
It serves as the starting point for 
the ~21.1 km raw water 
transmission main. 

(ii) Raw water 
transmission mains 

To convey raw water from 
the intake to 10 offtakes 
along the alignment, and 
one final delivery point. 

A ~21.1 km gravity-fed transmission main (Mainline 
A). 
 
The pipeline is a combination of 710mm OD HDPE 
pipes with varying pressure ratings (PN 6.0 to PN 
20.0) and a ~2.7 km section of DN700 Carbon Steel 
pipe for high-pressure segments. 
 
The pipe will be laid in an excavated trench with 
an average depth of 1.0 m. A temporary construction 
pathway will be utilized for access. 
 
Some sections, particularly high-pressure segments 
using steel pipe, may be installed above ground on 
plinths or bridges.

The transmission main starts at 
the intake in Gasetso Wom and 
follows the terrain to supply 
command areas across both 
Gasetsho Gom and Gasetsho 
Wom Gewogs, terminating at the 
final delivery point. 

(ii) Raw water 
transmission 
mains (continued) 

 The pipe will be laid in an excavated trench with 
an average depth of 1.0 m over the pipe crown. The 
typical trench width will be ~1.21 meters (pipe OD + 
250mm on each side). Backfilling will be done with 
approved material in compacted layers. Some 
sections may be installed above ground on plinths. 

The entire pipeline will traverse 
both government-owned lands 
and community forest areas. 
The ~2.7 km Carbon Steel 
section is located between 
chainage 3.65 km and 6.34 km.

(iii) Primary Water 
Offtakes 

To control and distribute 
raw water from the 
transmission main to the 
final distribution networks 

10 primary take-off valve chambers are designed 
along the main transmission line. 

The offtake locations are 
specified at the following 
chainages along the alignment:  
● TO01: 3.87 km 
● TO02: 6.22 km
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Infrastructures / 
Components 

Function Description Location 

for irrigation and drinking 
water treatment. 

● TO03: 7.91 km 
● TO04: 9.04 km 
● TO05: 10.79 km  
● TO06: 13.33 km 
● TO07: 14.74 km 
● TO08: 15.87 km 
● TO09: 17.79 km 
● TO10: 20.97 km (Final Delivery 
Point) 

(iv) Ancillary Valve 
Chambers 

To ensure the safe and 
efficient operation of the 
gravity-fed pipeline. 

The design includes the construction of multiple 
valve chambers for: 
● Air Release Valves (ARVs) to release entrained air 
at high points. (15 nos.) 
● Flushout Valves (FOVs) to remove accumulated 
sediment at low points. (6 nos.) 
● Isolation Valves (ISVs) to allow for sectional 
maintenance and repair. (5 nos.)

At various strategically 
engineered locations along the 
entire transmission main, as 
detailed in the design report (pp. 
16-19). 

(v) Break Pressure 
Tanks (BPTs) 

To safely dissipate excess 
hydraulic pressure and 
break the hydraulic grade 
line at strategic points, 
preventing over-
pressurization of 
downstream pipeline 
sections. 

Construction of 4 reinforced concrete BPTs. Each 
tank is designed to reduce the incoming hydraulic 
head to atmospheric pressure before releasing water 
into the next pipeline section. 
● BPT01 (Primary Desilting/ Sediment Tank): This is 
the largest tank, designed for initial sediment 
removal. - Dimensions (L x W): 28.0 m x 3.1 
m - Effective Depth (h): 1.5 m - GL Elevation: 2203.1 
m 
 
● BPT02, BPT03, BPT04: These are intermediate 
pressure-breaking tanks. Their specific dimensions 
are detailed in the structural drawings. 
- BPT02 GL Elevation: 2171.8 m 
- BPT03 GL Elevation: 2120.0 m 
- BPT04 GL Elevation: 2088.6 m

Located at the following strategic 
points along the alignment: 
● BPT01: At Chainage 56 m 
● BPT02: At Chainage 630 m 
● BPT03: At Chainage 7.26 km 
● BPT04: At Chainage 13.11 km 

(vi) Pipeline Support 
Crossings 

To safely support and 
convey the pipeline where 
trenching is unfeasible 
due to crossing streams, 
rivers, deep gullies, or 
unstable terrain. 

The design specifies 12 specialized pipeline support 
crossings constructed as part of the main 
transmission line (Mainline A). These structures are 
engineered to provide a stable, above-ground 
alignment for the pipeline. They fall into two main 
categories: 
● Aqueduct–Bridge-Support (3 nos.): These are 
structures where the pipeline is supported by 
dedicated piers or small bridges. 
● Aqueduct–Self-Support (9 nos.): These are 
sections where the rigid Carbon Steel pipe itself 
spans a short distance between supports, acting as 
its own structural member. 
 Additionally, the project includes the construction of 
one major 10-meter host bridge to carry the pipeline 
over a significant crossing. 
The final structural designs and exact dimensions for 
each crossing are detailed in the project's civil works 
and structural drawing packages. 

These 12 crossings are located 
at various points along the ~21.1 
km pipeline alignment where it 
intersects with natural drainage 
channels and gullies, as 
identified during the detailed 
design survey. 

(vi) Final Delivery 
Point 

To serve as the terminus 
of the main transmission 
line and the primary 
distribution point for raw 
water. 

The final delivery point is a reinforced concrete 
chamber designated as Take-off Valve Chamber 
TO10. It is the largest distribution structure in the 
system. 
● Technical Designation: TO10 (Take-off 10) 
● Structure Type: Valve Chamber / Delivery 
Chamber 
● Design Discharge Capacity: 370 lps (representing 
~61% of the total design flow) 
● Function: It receives the full remaining flow from 
the main pipeline and distributes it to the extensive 
irrigation networks in the lower command areas of 
Gasetsho Gom Gewog. 

Located at the end of the ~21.1 
km transmission main 
at 89.85194°E, 27.41531°N at an 
elevation of 2045.975 m, above 
Tingna Village in Gasetsho Gom. 

Drinking Water Infrastructure (Package 2) 
(i) Drinking Water 
Offtakes and Local 
Treatment Units 

To provide final 
clarification and 
disinfection of raw water 
to ensure it complies with 
National Drinking Water 
Quality Standards before 
distribution. 

A subset of the 10 primary offtakes will be 
designated for drinking water supply. At each of 
these locations, a local treatment unit will be 
constructed. 
● Treatment Process: A two-stage process will be 
used:  
1. Sedimentation: Water will first pass through 
a sedimentation tank for final clarification and 
turbidity reduction. 

The local treatment units will be 
constructed at the designated 
drinking water offtake locations 
along the main transmission line. 
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Infrastructures / 
Components 

Function Description Location 

2. Disinfection: Following sedimentation, the water 
will be disinfected using a chlorination unit to 
eliminate pathogens. 
● Compliance Standard: The system is designed to 
ensure the final water quality meets or exceeds 
the Bhutan National Drinking Water Quality 
Standards (NDWQS). 
● Design Status: The exact number, capacity, and 
detailed engineering design of these units will be 
finalized under Package 2.

   
(ii) Treated water 
pipeline 

To convey treated drinking 
water from the local 
chlorination tanks to the 
different village storage 
tanks in the two gewogs. 

A network of new pipelines will be installed to 
distribute the treated water. 
● Pipe Material: High-Density Polyethylene (HDPE) 
● Pipe Diameters (Indicative): 50 mm – 110 mm 
● Aggregate Length (Indicative): ~13 km 
● System End Point: The project's scope for the 
drinking water supply concludes at the inlet of the 
existing community storage tanks. The final 
distribution network from these tanks to individual 
households is already in place. 
● Hydraulic Management: While primarily gravity-
fed, break pressure tanks will be installed where 
necessary along these distribution lines to manage 
hydraulic pressure and prevent damage to the 
pipelines. 

These pipelines will connect the 
new local treatment units to the 
various community drinking 
water storage tanks located 
throughout the Gasetsho Gom 
and Gasetsho Wom gewogs. 
 
The pipeline alignments are 
expected to follow existing road 
and path rights-of-way to 
minimize environmental and 
social impacts. 

Irrigation Infrastructure (Package 2) 
(i) Irrigation 
Distribution 
Pipelines 

To distribute raw water 
from the 10 primary 
offtakes on the main 
transmission line to the 
irrigation command areas 
across Gasetsho Gom 
and Gasetsho Wom 
gewogs. 
 
This modern pipeline 
network will replace and 
consolidate numerous 
smaller, less reliable 
existing schemes, 
reducing water loss from 
seepage and evaporation. 

(A network of new pipelines will be installed to supply 
irrigation water. 
● Pipe Material: High-Density Polyethylene (HDPE) 
● Pipe Diameters (Indicative): 50 mm – 110 mm 
● Aggregate Length (Indicative): ~17 km 
● Technical Advantages: This modern, fully enclosed 
system is designed to virtually eliminate water losses 
from seepage and evaporation, which are major 
issues in the current open channels. This ensures 
higher water delivery efficiency. 
● Water Management & Environmental Benefits: The 
piped system allows for a highly controlled and 
regulated flow of water to the farm level. This 
prevents over-irrigation, reduces the risk of soil 
erosion and waterlogging, and minimizes the runoff 
of agricultural inputs like fertilizers and pesticides 
into nearby watercourses.

The distribution network will 
supply the designated irrigation 
command area, which 
encompasses the areas currently 
served by 22 smaller, existing 
irrigation schemes (5 in 
Gasetsho Gom and 17 in 
Gasetsho Wom). 
 
The pipelines will be installed 
underground, primarily following 
existing canal alignments, 
footpaths, and farm roads 
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Figure 2: Location of intake structure and alignment of the primary raw water transmission pipeline (Source: Final Detailed 
Design Report, IWSS, Wangdue Phodrang, August 2025) 

 
 

Figure 3: Pipeline Alignment Plan Main Transmission Line 0.00 - 21.09km (Source: Hydraulic Structure Design Report, August 
2025) 
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Figure 4: Hetshokha Pipeline Alignment 0.00 – 5.62 km (Source: Hydraulic Structure Design Report, August 2025) 

 
128. Intake. There will be one primary intake structure constructed for the scheme. The headworks 
will consist of a weir and an adjoining desilting tank, along with associated protection works. The 
location of the intake is on the Hesotsangchhu River with a Weir Crest Level at an elevation of 2213.41 
meters above sea level (masl) and an upstream bed level of 2211.41 masl, at coordinates 27.36323°N; 
89.80658°E. 
129. Weir and Desilting Tank. At the intake site, a diversion weir with an 11.2-meter clear crest 
length and an adjoining 1.5-meter wide undersluice will be constructed. This structure is engineered 
to withstand a 100-year return period flood, ensuring its resilience during peak flow events. Energy 
dissipation is managed via a 15-meter-long reinforced concrete stilling basin downstream, protected 
by 1000mm thick gabion boxes and stone filling. The upstream section includes 300mm hard stone 
lining for scour protection. Water diverted by the weir will immediately flow into a 28-meter long, 
3.1-meter wide, and 1.5-meter-deep desilting tank. This tank is the first stage of water treatment, 
designed to remove sand and silt particles (≥0.2 mm) to protect the downstream pipeline. 
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130. Transmission Main. The primary raw water transmission main (Mainline A) will have a total 
length of approximately 21.1 km. The pipeline is a combination of High-Density Polyethylene (HDPE) 
pipe (approx. 18.4 km) and Carbon Steel pipe (approx. 2.7 km). The steel sections are specified for 
high-pressure segments of the alignment. The nominal outside diameter of the HDPE pipe is 710 
mm, with varying pressure ratings (PN 6.0 to PN 20.0) determined by the hydraulic grade line, while 
the steel pipe is specified as DN700 (PN 32.4). 
131. Hesokha Transmission Main (Line B). The secondary raw water transmission main for the 
Hetssokha area (Line B) will have a total length of approximately 5.6 km. This pipeline branches off 
from Mainline A at Break Pressure Tank 2 (BPT02). The pipeline is designed primarily using High-
Density Polyethylene (HDPE) pipe. The nominal outside diameter of the HDPE pipe is 180 mm, with 
varying pressure ratings (PN 6.0 to PN 20.0) determined by the hydraulic grade line to manage the 
pressure along its alignment. The system is designed for a dedicated flow of 29 lps to serve the 
Hesokha command area. 
132. Alignment and Terrain. The transmission main alignment from the intake (2207.2 m masl) to 
the final delivery point (2045.9 m masl) traverses challenging, mountainous terrain along the steep 
hillsides of the river valley. The final alignment was determined through reconnaissance surveys and 
detailed topographical and geotechnical analysis to identify the most feasible and stable route. The 
selected route minimizes environmental impact by utilizing existing pathways where possible and 
avoiding areas with a high risk of landslides, while optimizing the hydraulic profile for gravity flow. 
133. Installation. The installation of the pipeline will primarily be underground. The design 
specifies an average trenching depth of 1.0 m. The pipe will be laid on a prepared bedding of smooth 
soil, and then backfilled. The typical width of the construction corridor to be cleared will be 
approximately 3.5 meters. In certain sections, such as at stream crossings or on unstable terrain, the 
pipeline may be installed above ground on plinths or dedicated support structures. 
134. Offtakes. There will be a total of 10 primary offtakes constructed along the main transmission 
line, as specified in the Hydraulic Structure Design Report. These offtakes will distribute raw water 
for two main purposes: irrigation and drinking water supply. The system is designed to provide 
irrigation water to command areas in 34 villages across the two gewogs, consolidating and 
improving the reliability of the 22 existing, smaller irrigation schemes in the project area. Drinking 
water will be tapped from a subset of these same 10 offtakes, with no additional primary offtakes 
planned for the main transmission line. The detailed design of the final distribution networks, which 
will carry water from these 10 offtakes to the specific irrigation fields and drinking water treatment 
units, will be completed under Package 2. 
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Table 10: Recipient Villages of Irrigation Water Supply (Field survey, June 2022) 

# 
Details on the irrigation 
scheme 
Number and name of 
villages 

Maps Showing Locations 

1 Number of villages: 2 
Name of 
Villages:Tonglobjee and 
Tongchaykha 
Name of irrigation 
schemes: Tonglobjee 
Yuwa 

 

2 Number of villages: 4 
Name of villages: 
Hesotshokha, 

Name of irrigation 
schemes: Mehza IS, 
Thapchu IS, Zakha 

3 Number of villages: 1 
Name of villages: 
Keylakha 

Name of irrigation 
schemes: Keylakha 
Yuwa 

 

4 Number of villages: 3 
Name of villages: 
Shasokha, Zamtok, 
Palom Name of 
irrigation schemes: 
Chukulum IS 
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# 
Details on the irrigation 
scheme 
Number and name of 
villages 

Maps Showing Locations 

5 Number of villages: 4 
Name of villages: 
Tenchekha, Gekha, 
Mebisa, Mephuna 
Name of irrigation 
schemes: Chukulum 
IS 

 

 

6 Number of villages: 1 
Name of villages: 
Tabchekha 

Name of irrigation 
schemes: Menza IS, 
Tabchezakha IS 

 

 

7 Number of villages: 1 
Name of 
villages:Shingkhey 
Khamey 

Name of irrigation 
schemes: Janglu 
Tashi Gyem Khechu 
IS 

 

8 Number of villages: 1 
Name of villages: 
Shingkhey Khatoed 
Name of irrigation 
schemes: Chuzomsa 
IS, Jangluma Yuwa 
IS, Khay chu IS, 
Langtachu IS, Lumphu 
IS  
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# 
Details on the irrigation 
scheme 
Number and name of 
villages 

Maps Showing Locations 

9 Number of villages: 1 
Name of villages: 
Phakha Name of 
irrigation schemes: 
Bjanglo Yuwa, 
Jangluma Yuwa-
Phakha 

10 Number of villages: 18 
Name of villages: 
Gasetshogom 

Name of irrigation 
schemes: Rest of 
Gasetsho Gom 
Villages 

 

 
135. Pipeline Crossings. The pipeline alignment will require the construction of multiple 
specialized crossings to safely span streams, rivers, and deep gullies. The design report specifies 
several "aqueduct-bridge-support crossings" and "self-support aqueduct" sections distributed 
along the route where the terrain makes underground installation unfeasible. The specific structural 
design and dimensions for these crossings are a component of the detailed civil engineering works 
for the project. 
  



 

39 
 

Figure 6: Bridge/Crossing Location for Transmission Mains (Field Survey, June 2022) 

 
136. Delivery Chamber. At the terminus of the ~21.1 km main transmission line, a major delivery 
structure will be constructed above Tingna village at an elevation of 2045.9 m masl. As per the 
Hydraulic Structure Design Report, this final delivery point is designated as Take-off Valve Chamber 
TO10. It is engineered to discharge 370 lps, representing over 60% of the main pipeline's total design 
flow, serving as the primary distribution point for the extensive irrigation networks in the lower 
command areas. 

Figure 7: Delivery Chamber Design Figure 8: Site for Delivery Chamber 

 

Figure 9: Existing Irrigation Channels (Field Survey, June 2022) 
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Figure 10: An Existing Source of Irrigation Water (Field Survey, June 2022) 

 

137. Drinking Water Supply System: The subproject will provide a reliable drinking water source 
for the Gasetsho Wom and Gasetsho Gom gewogs, designed to serve the current population 
of 2,278 and a projected population of 5,200 by the year 2055. The design duty for the future 
drinking water supply is 13 liters per second (lps), which is calculated based on a per capita 
consumption of 200 liters per day (lpcd). 
138. Water Treatment Infrastructure: Raw water for drinking will be tapped from a subset of the 10 
primary offtakes located along the main transmission line. At each designated drinking water offtake, 
a local treatment unit will be constructed. This unit will consist of a sedimentation tank for final 
clarification to reduce turbidity, followed by a chlorination tank for disinfection. This two-stage 
process is designed to ensure the water is safe for consumption and complies with the National 
Drinking Water Quality Standards (NDWQS), particularly by ensuring the effectiveness of chlorine 
against pathogens like coliform. The detailed engineering design for these treatment units will be 
finalized under Package 2. 
139. Treated Water Distribution: The drinking water infrastructure will include the construction of 
an aggregate network of HDPE pipelines to convey treated water from the chlorination tanks to the 
existing community storage tanks. While this network will primarily utilize gravity flow, break pressure 
tanks will be installed where necessary to manage hydraulic pressure. The indicative pipe sizes range 
from 50mm to 110mm. The subproject’s scope concludes at the community storage tanks and does 
not cover the final distribution network to individual households, which is already in place. The 
existing household distribution network does not contain any asbestos cement pipes. 
140. Environmental and Social Considerations for Distribution: In contrast to the main 
transmission alignment, the areas for the drinking water distribution infrastructure (pipelines from 
offtakes to villages) are typically within community boundaries. These alignments are expected to 
follow existing road and path rights-of-way and are not anticipated to impact environmentally 
sensitive sites or require significant tree felling. Therefore, potential impacts from the construction 
of this distribution network are regarded as site-specific and short-term, manageable through 
standard, environmentally responsible construction practices implemented by the contractor. 
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141. Irrigation Distribution Network. Under Package 2, an irrigation distribution network will be 
constructed to convey raw water from the 10 primary offtakes to the various irrigation command 
areas. This modern, enclosed pipeline system is designed to consolidate and replace the 22 smaller, 
existing, and often inefficient open-channel irrigation schemes currently operating in the two 
gewogs. The indicative specifications for this network include approximately 17 km of HDPE pipes 
with diameters ranging from 50mm to 110mm. The final alignments and detailed engineering 
designs will be completed as part of Package 2. 
142. Advantages of a Piped System. The use of a fully piped irrigation network offers significant 
advantages over the existing open channels. It is designed to virtually eliminate water losses from 
ground seepage and evaporation, ensuring more efficient water delivery to the fields. Furthermore, 
an enclosed system prevents the overtopping of canals and localized flooding, providing a more 
reliable and manageable water supply for farmers. The preliminary layout for this distribution 
network is shown in the figure 11. 
143. Water Management and Environmental Benefits. The new system provides a high degree of 
control over water distribution. The volume of water released at each of the 10 offtakes can be 
regulated, allowing for efficient management based on seasonal and crop-specific needs. This 
controlled flow, combined with the cascading (terraced) arrangement of the agricultural fields, 
mitigates risks such as soil waterlogging and salinization. More importantly, this precise water 
management prevents over-irrigation, thereby reducing soil erosion and minimizing the runoff of 
agricultural inputs like fertilizers and pesticides into nearby watercourses. 
Figure 11: Approximate Locations of Offtakes and Irrigation Pipelines/Canals (Draft IEE Report, Oct 2022, Hetshotsangchhu 
Integrated Drinking Water and Irrigation Scheme Subproject). 
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C. Construction Method for the Transmission Pipeline including 
Temporary Access Road 
144. Construction and Service Road: To facilitate the construction of the pipeline, a temporary 
access road will be established along the alignment. During the construction phase, this route will 
provide essential access for equipment, materials, and personnel. 
145. In accordance with the agreements made during the project processing phase, this access 
road is for construction purposes only and will not be retained as a permanent service road. 
146. Upon completion of all construction, testing, and commissioning activities, the temporary 
access road will be fully decommissioned and the area will be restored. The restoration process will 
include: 

I. Road Closure: The access route will be made impassable to vehicles. 
II. Rehabilitation: The compacted road surface will be ripped and the land re-contoured to 

match the natural surrounding topography as closely as possible. 
III. Revegetation: The entire disturbed corridor will be revegetated with native species, including 

the planting of trees, to stabilize the soil, prevent erosion, and facilitate the natural 
regeneration of the forest ecosystem. 
 

147. This approach ensures that the long-term impact on the landscape and forest habitat is 
minimized, and the area is returned to its pre-project condition as agreed. 
148. Geotechnical Considerations and Hazard Mitigation. The final pipeline alignment is based on 
a geological walkover survey that confirmed the absence of major, deep-seated landslides. However, 
the survey did identify localized hazards that require specific attention during construction. The route 
was selected to avoid these major risks where possible, but the contractor must implement mitigation 
measures for site-specific hazards. This includes managing the risk of rolling boulders, minor soil 
slips, and rockfalls, particularly in steeper sections. The construction corridor's width will be kept to 
a minimum (typically 3.5 meters) to reduce the environmental footprint. 
Trenching and Pipelaying: 

 Excavation Method: The primary method will be trench excavation using mechanical 
equipment. The authorized trench width for measurement will be the external pipe diameter 
(710 mm) plus a minimum of 250 mm of working space on each side, resulting in a typical 
trench width of ~1.21 meters. 

 Excavation Depth: The trench will be excavated to a depth that ensures a minimum cover 
of 1.0 meter over the crown of the laid pipe, unless otherwise specified. 

 Spoil Management: Suitable excavated material will be temporarily stockpiled at least one 
meter clear of the trench edge for later use as backfill. Unsuitable and surplus material will 
be collected and disposed of at pre-approved, engineered disposal sites as per the Spoil 
Management Plan (SMP). Indiscriminate side-casting is strictly prohibited. 

 Excavation in Rock: Where hard rock is encountered, excavation will be carried out by 
mechanical means (e.g., pneumatic drills) or controlled blasting, with prior approval from the 
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Project Manager. All blasting operations must adhere to RGOB blasting regulations to ensure 
safety and minimize vibration. 

Pipe Bedding and Laying: 
 Pipe Bedding: In sections with hard or ordinary rock, a pipe bedding layer of approved sand 

or fine gravel will be prepared at the bottom of the trench to provide a uniform, stable 
foundation and protect the pipe from damage. 

 Pipe Laying: Before laying, each pipe section will be thoroughly inspected and cleaned of all 
debris. Pipes will be laid true to the specified alignment and gradient. The trench will be kept 
dry during laying operations, with dewatering systems employed as necessary. Open pipe 
ends will be plugged at the end of each day's work. 

Bedding and Backfill Materials:  
149. Backfilling will commence after the pipe joints have been successfully tested. The process will 
be conducted in three distinct zones: 

 Zone 1 (Pipe Haunching): The space from the bottom of the trench to the centerline of the 
pipe will be filled with selected fine material (earth, sand) in 150 mm layers, compacted 
carefully with hand tampers to achieve 90-95% proctor density. 

 Zone 2 (Pipe Crown): From the centerline to 300 mm above the top of the pipe, backfilling 
will continue with selected material in 150 mm layers. This zone will be compacted by hand 
to avoid damaging the pipe. 

 Zone 3 (Upper Trench): The remainder of the trench will be backfilled with suitable excavated 
material in layers not exceeding 200 mm, mechanically compacted to achieve 90% proctor 
density. Boulders or stones larger than 200 mm will be removed. 

 
Table 11: Indicative Dimension for Trenching and Pipe Positioning 

 

Note: The maximum cover above the pipeline will be 1.2 m. However, this will vary depending on the site conditions and terrain. In some 
sections, the pipeline may be laid above the ground, and in some section the cover may range from 200 mm to 1200mm. 

1. Other Considerations for Clearing, Trenching, and Excavation 
150. Pre-Construction Survey and Marking. In accordance with environmental due diligence and 
forestry regulations, a pre-construction tree enumeration has been finalized and done for the 
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pipeline alignment. The survey was conducted by the Wangdue Territorial Division, Department of 
Forest & Park Service (DOFPS), which has officially marked all trees identified for removal. This 
enumeration forms the basis for the felling permits that the project must secure prior to commencing 
any site clearing. The contractor is also bound to manage all felled timber as directed by and in full 
compliance with DOFPS regulations. 
151. Clearing and Earthworks. Following DOFPS approval, clearing and grubbing of vegetation will 
be confined strictly within the staked construction corridor. All earthworks, including excavation and 
any necessary formation cutting for the service road, must adhere to the mitigation measures 
outlined in the project's Environmental Management Plan (EMP). This approach will ensure that the 
clearing footprint is minimized and that environmental impacts are properly managed. 
152. Construction Access and Phasing. The project is designed to avoid the need for constructing 
new approach roads. Initial access for machinery and materials will be via an existing community 
road in Gasetsho Wom Gewog, which intersects the pipeline alignment. From this access point, 
construction will proceed bi-directionally: upstream towards the intake and downstream towards the 
final delivery point. This phased approach will allow the newly constructed service road to be used 
progressively for access as work continues. 
Figure 12: Alignment Coinciding/Overlapping Existing Community Road (Source: Final Hydraulic Structure Design Report, 
August 2025 & Field Survey, October 2025). 

 
153. Formation Cutting and Earthworks. Given the predominantly steep and mountainous terrain 
along the pipeline alignment, the primary construction method for the service road and trench will 
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be bench cutting wherever possible. This method involves creating a stable, flat platform entirely on 
solid ground by cutting into the hillside. 
154. All excavated material (spoil) from these cuts will be collected and transported (end-hauled) 
to pre-approved, safe disposal sites. This approach is essential to prevent the uncontrolled side-
casting of spoil, which could trigger soil slips or landslides on the steep lower slopes. 
155. The "cut and fill" method will be strictly limited to short sections with gentle slopes and stable 
ground conditions, as determined by the supervising engineer. Land grading in flatter areas will only 
be undertaken where absolutely necessary to achieve the required pipeline gradient. All earthworks 
will be executed in accordance with the project's Environmental Management Plan (EMP) to ensure 
long-term slope stability and minimize the construction footprint. 
Table 12: Summary of Excavation Methods (Draft IEE Report, Integrated Drinking Water and Irrigation Scheme Subproject, 
Oct 2022). 

Method Illustrationa Determining Factors 
Full bench and 
end haul 

 

 
 

Or 

- Steep slopes along the 
alignment or when downslope 
is too steep to hold a fill. 

- Where residential structure or 
community or agricultural area 
exists on the downslope. 

- Where river or stream exists on 
the downslope. 

- Requires approved disposal site 
for excavated materials. 

Cut and Fill 

 

- Only on moderate 
downslopes along the 
alignment. 

- Strictly no structures such as 
houses or communities on the 
downslope. 

- Strictly no river or stream on 
the downslope 
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Method Illustrationa Determining Factors 

 
a Sample illustration taken from Watershed Management Field Manual (Road design and construction in sensitive 
watersheds). Food and Agriculture Organization. 1998; and Integrated Water Supply Project for Wangdue Phodrang 

156. Excavation and Blasting. Excavation for the service road and pipeline trench will be carried 
out using mechanical equipment. In sections where hard rock formations such as Granitic Gneiss are 
encountered, controlled blasting will be necessary. All blasting activities must be conducted in strict 
accordance with a Blasting Management Plan prepared by the contractor and approved by the 
relevant authorities. This plan will include protocols for safety, community notification, and vibration 
control to prevent damage to the surrounding environment and structures. 
157. Equipment and Spoil Management. The primary equipment for earthworks will 
include hydraulic excavators for trenching and cutting, and dump trucks for transporting material. 
All excavated material (spoil) not suitable for backfill will be end-hauled to pre-approved, 
geotechnically stable disposal sites. Spoil will be managed to prevent accumulation on steep slopes, 
and the contractor must ensure that disposal sites are properly stabilized and revegetated upon 
completion of the work. 
158. Service Road Compaction. As the service road is a permanent project asset, proper 
compaction is critical for its long-term stability and to prevent erosion. The road subgrade and 
surface layers will be compacted in layers using appropriate machinery, such as a vibrating steel drum 
compactor, to achieve a durable, all-weather surface capable of safely supporting maintenance 
vehicles. 
159. Material Sourcing and Disposal. The contractor will prioritize the reuse of suitable excavated 
soil for backfilling the pipeline trench. Any additional fill material required will be sourced from 
approved suppliers. All excess spoil, including blasted rock and other debris, will be transported and 
disposed of only at sites approved by the Project Management Unit (PMU) and relevant 
environmental authorities, as outlined in the project's Spoil Management Plan. 

D. Subproject Phase and Schedule 
160. Project Timeline. The subproject is scheduled for implementation over a three-year 
construction period, commencing in January 2026 and expected to be completed by December 
2028. Following the completion of construction, there will be a subsequent period for defects liability 
and initial operational support before the full responsibility for Operation and Maintenance (O&M) 
is handed over to the designated operator. 
161. Workforce Requirements. The final number of personnel required for construction will be 
determined by the appointed contractor and documented in their Site-Specific Environmental 
Management Plan (SEMP). However, based on similar projects in Bhutan, it is estimated that the 
construction phase will require a workforce of approximately 75 to 100 individuals at its peak. For 
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the long-term operational phase, a smaller, dedicated team of approximately 5 to 10 personnel is 
anticipated to be required for routine maintenance and system management.  
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IV. DESCRIPTION OF THE ENVIRONMENT 
162. This chapter establishes the baseline environmental conditions of the project's area of 
influence. This baseline serves two primary purposes: (i) to provide a benchmark against which 
potential environmental and social impacts of the project can be predicted and evaluated, and (ii) to 
inform the final design, construction methodology, and operational plans to ensure environmental 
safeguards are effectively integrated. 
163. The assessment covers the physical, biological, and socio-economic environment. Data was 
gathered using a multi-faceted approach, including a review of secondary sources, primary data 
collection through on-site surveys, and extensive consultations with relevant stakeholders. 

A. Subproject Location and Area of Influence 
164. The subproject is located in Wangdue Phodrang Dzongkhag, a district situated in central 
Bhutan. The Dzongkhag covers an area of 4,029 km² and has a population of 42,186 people, the 
majority of whom reside in rural areas. It is bordered by the Dzongkhags of Dagana and Tsirang to 
the south, Trongsa to the east, Thimphu and Punakha to the west, and Gasa to the north. 
165. Specifically, the project is situated within the Gasetsho Gom and Gasetsho Wom gewogs, 
located in the southwestern part of the Dzongkhag. These two gewogs have a combined area of 
254.65 km² and a total population of 2,278 people, who are the primary beneficiaries of the scheme. 
166. The subproject's primary area of influence is therefore defined by: (i) the intake site at the 
Hesotshamchu stream; (ii) the ~21.1 km corridor required for the main transmission pipeline and its 
permanent service road; and (iii) the associated irrigation command areas and villages within 
Gasetsho Gom and Gasetsho Wom gewogs that will receive water from the scheme. 
Figure 13: Map showing Gasetsho-Gom and Gasetsho-Wom Gewog under Wangdue Phodrang Dzongkhag (Source: Final 
Hydraulic Structure Design Report, August 2025 and National Land Commission) 
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Figure 14: Location of the Irrigation Command Areas (Gasetsho Wom and Gasetsho Gom). (Draft IEE Report, Integrated 
Drinking Water and Irrigation Scheme Subproject, Oct 2022). 

 
 
Figure 15: Location of Irrigation Areas in Gasetsho Gom Gewog (Draft IEE Report, Integrated Drinking Water and Irrigation 
Scheme Subproject, Oct 2022). 
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Figure 16: Beneficiary villages (Field Survey, June 2022 & August 2025) 

 
Table 13: On-Ground Baseline Conditions of Subproject Component Locations and Vicinities (Field Survey, June 2022 & August 
2025) 
Component  Location Details & Baseline Description On-Ground Photograph of Baseline Conditions 

Intake 
Headworks 
Site 

Chainage: 0+000 km 
Elevation: 2208.2 m 
Located directly on the Hesotsangchhu River 
within Biological Corridor No. 2. The site is 
characterized by a rocky riverbed with large 
boulders and steep, densely forested banks. 
The area shows signs of high-energy flows, 
such as deposited logs and scoured banks. 
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Component  Location Details & Baseline Description On-Ground Photograph of Baseline Conditions 

Break 
Pressure Tank 
1 (BPT01) / 
Sedimentation 
Tank Site 

Chainage: 0+056 km (56 m) 
Elevation: 2203.1 m 
Functional Role: This is a dual-function 
structure. It serves as the primary desilting 
(sedimentation) tank for the entire 608 lps flow, 
providing initial treatment by removing coarse 
suspended solids (≥0.2 mm). Simultaneously, 
it functions as Break Pressure Tank 1 
(BPT01), dissipating the initial hydraulic energy 
from the intake before the water enters the 
main gravity pipeline. 
 
The site is located on a small, relatively flat 
terrace immediately adjacent to and slightly 
above the main river intake site. The area is 
characterized by dense, mixed broadleaf forest 
and is situated entirely within the sensitive 
Biological Corridor No. 2. Construction will 
require careful clearing of this forested area to 
accommodate the large footprint of the 28-
meter-long concrete tank 

 

Break 
Pressure Tank 
2 (BPT02) Site 

Chainage: 0+630 km 
Elevation: 2171.8 m 
This site is located in the upper reaches of the 
alignment, within a forested area inside the 
Biological Corridor. The terrain is gentle, and 
the location is chosen to manage the 
significant hydraulic head generated from the 
initial drop in elevation from the intake. 
 
This structure is also a key bifurcation point in 
the system. From BPT02, the separate 
Hesokha Line (Line B) branches off to supply 
irrigation and drinking water to the Hesokha 
area, while the main transmission line 
(Mainline A) continues onward to serve the 
remaining command areas.  

 

 

Typical 
Pipeline 
Alignment 
(Upper 
Reaches) 

Chainage: 0 km - 5 km 
Alignment & Terrain: The pipeline follows a 
contour alignment along a steep valley side, 
traversing terrain with highly variable slopes. 
Analysis of the slope map indicates: 
● Very Steep Sections: The alignment crosses 
several sections with slopes of 30-50% 
(orange and red zones), particularly between 
chainage 1.5 km and 2.5 km. 
● Gentler Sections: A significant portion, 
notably between 2.5 km and 4.5 km, follows a 
broader, more stable part of the hillside with 
gentler slopes in the 0-20% range (green 
zones). 
This entire 5 km section is located within 
the Biological Corridor. The alignment follows 
existing footpaths through what is described as 
dense, mixed conifer and broadleaf forest. It 
also crosses multiple small, steep tributary 
streams flowing down to the main river. 
The steep and variable nature of the terrain 
confirms that bench cutting will be the required 
construction method for much of this section to 
create a safe and stable working corridor.

 

 

Break 
Pressure Tank 
3 (BPT03) Site 

Chainage: 7+255 km 
Located on a steep, open hillside 
characterized by shrubland and scattered trees 
outside the main forested area. The site offers 
a natural elevation drop suitable for pressure 
breaking. 
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Component  Location Details & Baseline Description On-Ground Photograph of Baseline Conditions 

Break 
Pressure Tank 
4 (BPT04) 

Chainage: 13+110 km 
Elevation: 2088.6 m 
Located in the mid-section of the pipeline, this 
site is situated on a steep, rugged 
mountainside. The surrounding vegetation is 
likely a mix of broadleaf forest and dense 
shrubland. The location is strategically placed 
after a significant elevation drop to regulate 
pressure before the pipeline continues its 
descent. 

Typical 
Pipeline 
Alignment 
(Mid to Lower 
Reaches) 

Chainage: 5 km - 21.1 km 
Alignment & Terrain: In this section, the 
pipeline alignment transitions from the deep 
forested valley to more open, rugged 
mountainsides and eventually into areas with 
human settlement. The slope analysis shows a 
highly varied profile: 
● Extremely Steep Sections: The alignment 
negotiates several sections with slopes of 40-
60% (orange and red zones), most notably 
between chainage 12 km and 14 km and again 
near chainage 17 km. These are the most 
challenging sections for construction. 
● Moderate Sections: Significant portions, 
especially between 8 km - 12 km and 18 km - 
20 km, traverse moderately sloped ground 
of 10-30% (yellow-green zones). 
● Final Approach: The final kilometer to the 
delivery point (from 20 km to 21.1 km) passes 
through gentler terrain with slopes 
predominantly in the 0-20% range. 
 
This section of the alignment is located outside 
the main Biological Corridor. It traverses a mix 
of Government Reserve Forest, community 
forests, and areas of shrubland. The final 
section (after 20 km) enters the periphery of 
agricultural lands and settlements near Tingna 
Village. 

Final Delivery 
Point (TO10) 
Site 

Chainage: 21+090 km  
The site is located on a moderately sloping 
hillside above Tingna Village, transitioning 
from forest to agricultural land. The area is 
characterized by grasses, shrubs, and nearby 
terraced fields. 

B. Physical Environment 
167. Topography. While Wangdue Phodrang Dzongkhag is characterized by rugged, mountainous 
terrain, the project alignment itself is located in a particularly challenging environment. The ~21.1 
km pipeline traverses steep valley sides, starting at an intake elevation of 2207 m masl and 
descending to a final delivery point at 2045 m masl. The Natural Hazard Assessment Report confirms 
that the terrain along the alignment is predominantly steep, with slope angles frequently ranging 
between 20° and 45°. Some sections are classified as "Very Steep," with slope gradients exceeding 
50%, necessitating careful engineering and construction methods. While the project operates within 
this specific elevation band, the broader topography of the Dzongkhag is illustrated in Table 14. 
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Table 14: The area of the district under various altitudes (Source: Wangdue Phodrang Dzongkhag) 
Altitude (meters) sq.km 

<600 2.8 

600-1200 122.71 

1200-1800 355.8 

1800-2400 538 

2400-3000 729.95 

3000-3600 783.88 

3600-4200 500.32 

4200-4800 492.98 

4800-5400 455.97 

5400-6000 49.71 

6000-6600 4.41 

>6600 0.42 

 4036.95
 
Figure 17: Subproject Components and their locations (Source: Final Hydraulic Structure Design Report, August 2025) 

 
168. Soil Conditions. The soil map of the world prepared by FAO and International Soil Reference 
and Information Centre (ISRIC) is used to extract the soil information for the project area. The scale 
of the latest available soil map is of 250 meters grid; therefore, it is the best available data to extract 
the soil information for the project areas. There are four different types of soil in Wangdue Phodrang 
Dzongkhag. These being yellow soils (weakly acidic; low humus content, Phosphorus retention, 
cation-exchange capacity and base saturation) till 1000 meters, yellow brown forest soils (slightly 
acidic; medium humus content; high CEC) till 2000 meters, brown forest soils (thin, porous, brown-
coloured, strongly acidic; high humus content; high P retention; low base saturation) till 3000 meters, 
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and podzols (acidic soil, low CEC; high humus content and P retention) till the 4000 meters level. The 
Figure below shows the soil map of Wangdue Phodrang Dzongkhag. 
Figure 18: Map showing Wangdue Phodrang Dzongkhag and its soil map (Source: MoAL) 

 
169. Regional and Local Geology. The project area is situated within the Upper Higher Himalayas 
of the Bhutanese geological structure. According to the Geological Map of Bhutan, the project 
alignment falls entirely within the Greater Himalayan Zone, specifically within the Upper 
Metasedimentary Unit, which is of Neoproterozoic-Ordovician age. 
170. Rock Types along the Alignment. The geological walkover survey conducted for this project 
confirmed the specific rock types present along the pipeline corridor. The alignment is predominantly 
underlain by Granitic Gneiss, a high-grade, foliated metamorphic rock. This is the most dominant 
rock unit observed. A minor band of Mica Schist was also identified, particularly in the road-cut slope 
above Hesokha village. Megascopic observation of the Granitic Gneiss revealed the presence of 
quartz, biotite, feldspar, and tourmaline minerals, with weathering grades ranging from fresh to 
highly weathered depending on the location and exposure. 
171. Structural Geology. The general trend of the rock formations in the project area is from 
northwest to southeast, with gentle to moderate north-easterly dips ranging from 8° to 65°. A 
detailed analysis of the rock mass identified three primary discontinuity sets (foliation and two joint 
sets) that control the stability of rock slopes. The interaction of these discontinuities with the steep 
terrain, particularly at two identified escarpments (near chainage 6+000 and 13+500), creates a 
potential for localized rockfalls and wedge failures, which has been considered in the construction 
planning. 
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Figure 19: Bhutan Geological Formation (Source: https://sites.pitt.edu/~nmcq/Long_etal_2011_JOM_Bhutan_Map_1-
500k.pdf) 

 

 

172. Climate. The project area experiences four distinct seasons: Winter (December-February), 
Spring (March-May), Summer (June-September), and Autumn (October-November). The climate is 
dominated by the summer monsoon, with the vast majority of annual precipitation occurring 
between June and September. 
173. Rainfall and Project Implications. The project's design is directly influenced by the region's 
monsoonal rainfall pattern, as detailed in the water sufficiency analysis (Hydraulic Structure Design 
Report, p. 13). Precipitation is highly seasonal, with monthly rainfall peaking in July at approximately 
144 mm and dropping to as low as 3.6 mm in December9 . While the total annual rainfall of 
approximately 675 mm is not considered extreme for the region, this seasonal variation has two 
critical impacts on the project: 

 Operational Design: It dictates the seasonal availability of water, meaning the scheme's full 
design capacity of 608 lps can only be met during the wet summer months. 

 Geotechnical Risk: The Natural Hazard Assessment Report identifies prolonged or intense 
rainfall during the monsoon as the primary triggering factor for soil saturation, which can 
lead to localized landslides and soil slips along the steep pipeline alignment. 

  

 
9 NCHM 2018 National Center for Hydrology and Meteorology https://www.nchm.gov.bt/ 
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Figure 20: Monthly total rainfall in Wangdue Phodrang 2011 – 2020. (Source: NCHM, 2022)  

 
174. Temperature. Temperature data from the Wangdue Phodrang meteorological station 
indicates significant seasonal variation. The hottest months are typically June, July, and August, with 
average maximum temperatures reaching approximately 30.8°C. Conversely, the coldest months are 
December and January, with average minimum temperatures dropping to around 4.1°C and daily 
minimums occasionally falling below freezing. 
Figure 21: Monthly average maximum and minimum temperature in Wangdue Phodrang (Source: NCHM, 2022). 

 
175. Wind Speed and Direction. To understand the potential for air pollutant dispersion within 
the project area, baseline meteorological data was collected at the Tonglobji monitoring station. The 
findings, presented in the Wind Class Frequency Distribution chart and the Wind Rose Plot, reveal a 
low-energy atmospheric environment with very specific characteristics. 

 Predominantly Calm Conditions: The most significant finding is that the area 
experiences calm conditions (wind speeds below 0.5 m/s) for 50% of the time. This indicates 
that for half of the monitoring period, the air is largely stagnant with very little movement. 

 Low Wind Speeds: During the remaining 50% of the time when wind is present, it is of low 
velocity. Wind speeds in the range of 0.5 m/s to 3.6 m/s (light to gentle breeze) account for 
nearly all non-calm periods (a combined 46.2%). Wind speeds exceeding 3.6 m/s are 
negligible. 

 Dominant Wind Direction: The wind rose plot clearly shows that when the wind does blow, it 
is overwhelmingly from the south, blowing towards the north and north-northeast. 

176. Connection and Implications for Air Quality. These meteorological conditions have direct 
and significant implications for how air pollutants will behave during the construction phase. 
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 Poor Pollutant Dispersion: The high frequency of calm conditions is the most critical factor. 
Stagnant air leads to very poor dispersion, meaning that any pollutants released—such as 
dust from excavation or exhaust fumes (NOx, SOx, CO) from machinery—will not be readily 
diluted or carried away. Instead, they will tend to linger and accumulate near their source, 
potentially leading to higher localized concentrations and increased exposure for workers 
and nearby sensitive receptors. 

 Explanation for Elevated Baseline NO2: This finding provides a strong scientific explanation 
for the elevated baseline Nitrogen Dioxide (NO2) levels recorded in the area. The frequent 
calm conditions likely trap emissions from existing local sources (e.g., vehicles), preventing 
their dispersal and causing them to accumulate, resulting in a higher measured concentration 
than would be expected in such a remote area. 

 Defined Pollutant Pathway: During non-calm periods, the consistent southerly wind creates 
a predictable pathway for pollutant transport. Any sensitive receptors—including sections of 
the Biological Corridor, community areas, or worker sites—located to the north of active 
construction zones will be directly downwind and therefore at the highest risk of being 
impacted by airborne dust and emissions. 

177. The baseline meteorological data confirms that the project site has a very low capacity for 
atmospheric dispersion. This elevates the risk of air quality degradation during construction. 
Therefore, the implementation of stringent, proactive, and consistent on-site mitigation measures 
for dust suppression and emission control is not merely a recommendation but an essential 
requirement to prevent the accumulation of pollutants and protect the sensitive environment of the 
Biological Corridor and the health of all nearby receptors. 
Figure 22: Wind Class Frequency Distribution (Source: Field Survey August 2025) 

 
Baseline Air Quality.  
178. While the establishment of a full environmental baseline is typically the responsibility of the 
appointed contractor prior to the commencement of civil works, the sensitive nature of the project 
area, particularly its proximity to a Biological Corridor, necessitated a proactive approach. To establish 
pre-project conditions in this pristine environment, the Project Management Supervision Consultant 
(PMSC) requested ENGEO Consultancy to conduct an advance baseline survey. ENGEO Consultancy 
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generously consented and carried out the ambient air, noise, and surface water quality monitoring 
on August 17–18, 2025, at no cost to the project. 
179. This early monitoring was conducted at Tonglobji (near Hetshokha), a location selected as 
being representative of the sensitive environment within the Biological Corridor. The 24-hour 
ambient air quality monitoring results are summarized in Table 15 and compared against Bhutan's 
National Environment Commission Environmental Standards (NEC ES 2020) and the more stringent 
World Health Organization Air Quality Guidelines (WHO AQG, 2021). 
Table 15: Baseline 24-Hour Ambient Air Quality Results at Tonglobji, Hetshokha within the Biological Corridor (Source: Field 
Survey August 2025) 

Parameters Results NEC ES 2020 (for 
Mixed Area)

WHO AQG, 2021 

TSP ug/m3） 8.24 (24 hr) 200 (24 hr) NA 

PM10（ug/m3） 7.42 (24 hr) 100 (24 hr) 45 (24 hr) 

PM2.5（ug/m3） 5.83 (24 hr) 60 (24 hr) 15 (24 hr) 

O3（ug/m3） 7.27 (8 hr) 100 (8 hr) 100 (8 hr) 

CO mg/m3） 0.00 (24 hr) 2000 (24 hr) 4 (24 hr) 

SO2（ug/m3） 0.00 (24 hr) 80 (24 hr) 40 (24 hr) 

NO2（ug/m3） 56.53 (24 hr) 80 (24 hr) 25 (24 hr) 

 
Analysis of Baseline Findings and Required Validation 
180. The baseline data indicates that the ambient air quality in the project area is largely 
characteristic of a remote, rural environment. The measured concentrations of Total Suspended 
Particulates (TSP), Particulate Matter (PM₁₀ and PM₂.₅), Ozone (O₃), Carbon Monoxide (CO), and 
Sulphur Dioxide (SO₂) are all well below both the national standards and the stringent WHO 
guidelines, confirming the generally pristine nature of the airshed. 
181. However, a notable finding is the measured 24-hour average concentration for Nitrogen 
Dioxide (NO₂), which was 56.53 µg/m³. While compliant with the national standard (80 µg/m³), this 
value is more than double the WHO's health-based guideline of 25 µg/m³. 
182. This unexpectedly high NO₂ reading, in an area with no significant local emission sources, 
requires careful consideration. Without a more detailed analytical study, it is not appropriate to draw 
a firm conclusion. The reading may be attributed to a possible error in sampling. Alternatively, it 
could be a valid reading influenced by a combination of regional pollutant transport and local 
topographical effects that trap air in the valley. 
183. To resolve this uncertainty and establish a definitive baseline, the project commits to the 
following actions: 

 Validation Monitoring: The contractor will be required to conduct a comprehensive pre-
construction baseline survey to validate the air quality readings, with a specific focus on NO₂. 
This validation monitoring will be a mandatory prerequisite before the commencement of 
major civil works and is designed to ensure the correctness of the data. 
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 Local Corroboration: The validation process will be supported by consultations with local 
communities and relevant public health agencies to determine if there is any anecdotal or 
recorded evidence of air quality issues (e.g., haze, respiratory complaints) in the area. 

 Update of Safeguard Documents: The results of this validation monitoring will be used to 
update this IEE and the corresponding Environmental Management Plan (EMP) to reflect the 
confirmed baseline conditions. This ensures that all mitigation measures are based on 
accurate and verified data. 
 

184. Noise Environment. To establish the pre-project acoustic environment, 24-hour baseline 
noise monitoring was conducted at Tonglobji, a location representative of the quiet, rural setting of 
the project area and the sensitive Biological Corridor. The results, presented as the equivalent 
continuous sound level (Leq), are summarized in Table 15 and compared against Bhutan's National 
Environment Commission Environmental Standards (NEC ES 2020) for a "Mixed Area" and the World 
Health Organization (WHO) Environmental Noise Guidelines. 
Table 16: Baseline Noise Monitoring Result at Tonglobji (Source: Field Survey August 2025) 

Site ID Location Name Daytime Leq (06:00–22:00) Night-time Leq (22:00–06:00) 
I Tonglobji 48.33 dBA 46.14 dBA 

NEC ES 2020 Limit (Mixed Area) 65 dBA 55 dBA 
WHO Guideline (Residential) < 53 dBA (Lden) < 45 dBA (Lnight) 

 
(i) Assessment of Baseline Conditions: 

185. The data confirms that the project area is a very quiet environment. The measured daytime 
(48.33 dBA) and night-time (46.14 dBA) noise levels are well below the permissible limits set by 
Bhutan's NEC ES 2020. 
186. However, when compared to the stricter, health-based WHO guidelines, a key finding 
emerges. The night-time noise level of 46.14 dBA is slightly above the WHO's strong 
recommendation of < 45 dBA for preventing adverse health effects, primarily sleep disturbance. This 
indicates that the existing acoustic environment, while very quiet, has no additional capacity to 
absorb night-time noise without potentially impacting human health and causing significant 
disturbance to nocturnal wildlife. The low baseline means any noise introduced by the project will be 
highly perceptible and intrusive. 
187. Hydrology. There are five main river basins in Bhutan: Amochu, Wangchhu, Punatshangchhu, 
Mangdechhu, and the Drangmechhu. The project site falls under the Punatsangchhu basin that is fed 
by 466 glaciers. The river forms the border between Gasetshog Wom and Ruebesa Gewog. Currently, 
construction of the 1,200 MW Punatsangchhu phase I, the 1,020 MW Punatsangchhu phase II. 
188. Within the District, the Punatsangchu is joined below the Dzong by the Dangchu, and this 
continues to flow to India. This basin contributes the highest average net monthly outflow (27%). 
189. The project site is located at an elevation of more than 720m meters above the Punatsangchu 
river. 
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Figure 23: Hydrological basins in Bhutan (Source: NLC & NCHM) 

 
Figure 24: Streams and Rivers in the project site (Draft IEE Report, Oct 2022, Hetshotsangchhu Integrated Drinking Water 
and Irrigation Supply Scheme Subproject) 

 

Table 17: Water Availability at the Intake (Source: Summary Report on the Description of the Proposed Hetshotsangchhu 

Integrated Drinking Water and Irrigation Scheme (Appendix 15) 
Month Rainfall, mm Flow, m3/s Flow, lps 
Jan 8.4 0.791 791 

Feb 9.7 0.674 674 

Mar 16.7 0.595 595 

Apr 42.6 0.581 581 

May 62.8 0.743 743 

Jun 106.6 1.388 1,388 

Jul 144.1 4.708 4,708 
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Aug 136.1 5.537 5,537 

Sep 92.0 3.593 3,593 

Oct 45.7 1.470 1,470 

Nov 6.8 0.190 190 

Dec 3.6 0.117 117 

Total 675 

Mean 56 1.699 1,699 

Max 144.1 5.537 5,537 

Min 3.6 0.117 117 

 
Surface Water Quality. 
190. As part of a proactive environmental assessment, baseline surface water quality monitoring 
of the Hetshotsangchhu was conducted on August 17–18, 2025, to establish reference conditions for 
the proposed intake site. ENGEO Consultancy, at the request of the PMSC Environmental Specialist, 
generously performed the sampling and analysis free of charge. Samples collected upstream and 
downstream of the intake location were assessed against Bhutan’s 2016 Drinking Water Quality 
Standards (NDWQS), revealing pristine conditions typical of a high-altitude forested catchment—
characterized by soft water with zero hardness, high dissolved oxygen, low BOD, neutral pH, and no 
detectable E. coli or fecal coliform. Iron levels were measured at 0.28 mg/L upstream and 0.25 mg/L 
downstream, both well below NDWQS thresholds, negating the need for iron-specific treatment. 
Consistent chemical and physical results across both sites confirmed the absence of localized 
pollution and validated the stream’s suitability as a public water source. Accordingly, the proposed 
two-stage treatment—sedimentation at the intake followed by chlorination—is considered sufficient 
to meet national standards. Nevertheless, the Environmental Management Plan (EMP) requires the 
contractor to carry out independent water quality testing through an accredited third-party 
laboratory at multiple stages - before construction begins, during construction, prior to 
commissioning, and throughout operational phases - to ensure sustained compliance with national 
standards and to protect public health, underscoring the critical role of continuous monitoring. 

C. Climate Change Context and Implications 
191. The planning, design, and long-term sustainability of the Hetshotsangchhu Integrated Water 
Supply Scheme must be contextualized within the broader impacts of climate change. The "Bhutan 
State of the Climate 2020" report by the National Center for Hydrology and Meteorology (NCHM) 
confirms that Bhutan is experiencing climatic shifts consistent with global trends. These shifts, 
combined with recent local events, highlight the direct and immediate implications for water 
resources in the project area of Gasetsho Gom and Gasetsho Wom Gewogs. 

1. National and Regional Climate Trends 
192. The NCHM report highlights several key trends relevant to the Wangdue Phodrang 
Dzongkhag: 

 Rising Temperatures: Globally, 2020 was one of the three warmest years on record, and 
Bhutan's climate reflects this warming trend. The project area in Wangdue Phodrang is 
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located in one of the nation's warmer agro-ecological zones. Data from nearby 
meteorological stations in 2020 underscores this: 

o The Punakha station recorded an annual average maximum temperature of 28.3°C, 
with 167 days where the maximum temperature exceeded 30°C. 

o The Bajo station recorded an annual average maximum of 25.1°C. 
o The spatial temperature maps (Figure 6 in the report) clearly show the Punakha-

Wangdue valley system as a zone with higher annual average maximum temperatures 
compared to other parts of the country. 

 Variable and Intense Rainfall: While the country as a whole received near-normal rainfall in 
2020, the defining characteristic of climate change is increased variability and intensity. 
Bhutan's heavy reliance on the summer monsoon (June to September) for its annual rainfall 
makes it particularly vulnerable to shifts in monsoon patterns. The NCHM foreword identifies 
"erratic rainfall," "flash floods," and "drought" as significant national hazards. This means the 
region can expect more extreme weather events, including intense downpours that cause 
flooding and erosion, as well as prolonged dry spells that strain water sources. 

2. Implications for the Hetshotsangchhu Water Supply Scheme 
193. These climatic trends, validated by recent local experience, present direct challenges and risks 
to the water supply scheme and amplify the existing water scarcity issues in the region. 

 Increased Water Stress and Demand: Higher average temperatures will increase evaporation 
from the Hetshotsangchhu source and lead to greater water demand for domestic use, 
sanitation, and agriculture, placing significant strain on the system. 

 Source Water Vulnerability and Extreme Weather: The reliability of the Hetshotsangchhu as a 
water source is highly susceptible to climate change impacts. The theoretical risks of erratic 
and intense rainfall were starkly demonstrated by a recent local event. 

o Recent Flash Flood Event: According to villagers from Hetshokha, 
the Hetshotsangchhu experienced a severe flash flood in November 2024. This 
unseasonal event, occurring well after the typical monsoon period, underscores the 
increasing unpredictability of the local climate. The flood was reportedly powerful 
enough to cause a massive fish kill, indicating a sudden and extreme influx of 
sediment, debris, and runoff into the river. 

o Impact on Water Quality: An event like the November 2024 flood would introduce 
extreme turbidity (sediment load) into the water source. This can overwhelm the 
project's water treatment and filtration systems, leading to service disruptions, 
increased operational and maintenance costs, and potential damage to equipment. 

 Risk to Infrastructure: Extreme weather events pose a direct physical threat to the scheme's 
infrastructure. The aforementioned flash flood serves as a practical warning. Such events can 
trigger localized landslides and generate debris flows capable of damaging or destroying the 
intake structure, pumping stations, and the water transmission pipeline, leading to costly 
repairs and prolonged service outages for the communities. 
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Conclusion 
194. The evidence from the NCHM's climate report, powerfully reinforced by the community-
reported flash flood in the Hetshotsangchhu in November 2024, confirms that climate change 
impacts are not a future possibility but a current reality for the project area. The design of the 
Hetshotsangchhu Integrated Water Supply Scheme must therefore incorporate climate resilience as 
a core principle. This includes ensuring the intake and pipelines are robustly designed and protected 
from extreme weather events, accounting for both low-flow periods and sudden, high-sediment 
flood events, and promoting efficient water use within the community. Addressing these 
documented, climate-related risks is essential for the long-term success and sustainability of the 
project and the well-being of the communities in Gasetsho Gom and Gasetsho Wom. 
Figure 25: Site reconnaissance (August 2025) at a Proposed intake location for Hetshotsangchhu IWS Project. The image 
captures conditions along Hetshotsangchhu riverbed, where large boulders and uprooted logs – deposited during the 
November 2024 flash flood – indicate high-energy flow and sediment transport. 

 
D. Ecological Environment 
195. Forests. According to the National Forest Inventory (2023), 69.71% of Bhutan's land area 
(2,676,545 ha) is covered by forest¹⁶. Wangdue Phodrang district has the largest forest area of any 
district (258,969 ha), which constitutes 65.14% of its total area. The primary forest types in the district 
range from Fir Forest at the higher altitudes, to Mixed Conifer, Blue pine, Chirpine and Broadleaf 
forests. 
196. The primary forest types in Wangdue Phodrang are Broadleaf Forest, Chirpine, Mixed Conifer 
and Fir Forests. Within the project area, the two project gewogs because of the size of the gewogs, 
the area under cultivation and the altitudes, Gasetsho Gom has only 67% forest cover, while Gasetsho 
Wom, which has less arable land, has 90.6% forest cover. Both gewogs are dominated by Broadleaf 
Forest, but Gasetsho Gom has extensive Chirpine forests (18.7%) while Gasetsho Wom has more 
Mixed Conifers (27%) and Fir Forest. 
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Table 18: Forest types in the district and its gewogs10 (Source: LULC 2020, NLC). 
 Area (Ha) Area (%) Area (Ha) Area (%) Area (Ha) Area (%) 

 Wangdue Wangdue G 1 G1 G2 G2 

Forests 264059.57 66.07% 1925.29 67.02% 18610.24 90.26% 

Bluepine 3425.30 0.86%     
Broadleaf 109145.78 27.31% 1354.75 47.16% 10111.48 49.04% 

Chirpine 28085.92 7.03% 537.85 18.72% 339.36 1.65% 

Fir 28508.62 7.13%   2592.20 12.57% 

Mixed conifer 94893.94 23.74% 32.69 1.14% 5567.21 27.00% 

shrubs   124.90 4.35% 877.91 4.26% 

 
197. The forest is very rich due to its altitudinal range with a dense cover of vegetation, including 
evergreen and deciduous trees, and a rich under-story of shrubs, herbs and grasses, plus fungi, 
epiphytes, ferns, etc. During the site visits, a total of 139 species of flora was recorded (20 trees, 44 
shrubs, 11 orchids and 47 herbs, 13 climbers and 4 ferns as well as a few varieties of mushrooms). 
See Appendix 3 for the tabulation of these species. The common trees are oak (Quercus griffithii, 
Quercus glauca), beech (Castanopsis hystrix), Acer oblongum, Acer Sterculiaceum, Betula alnoides, 
Juglans regia, Michelia velutina and Prunus nepalensis. Almost 25 species of shrubs were recorded in 
the area. The common ones include Ardisia macrocarpa, Brassaiopsis mitis, Ilex crenata, Mahonia 
nepalensis, Viburnum cylindricum, Viburnum foetidum, Berberis aristata and Elaeagnus parvifolia. The 
ground cover comprises of over 35 species of herbs, with the more common ones being Elatostema 
acuminata, Galium elegans, Girardinia diversifolia, Impatiens spp, Pilea scripta, Pouzolzia hirta or 
Rubia manjith among others. There are also ferns, climbers and even orchids such as Calanthe spp, 
Eria graminifolia, Otochilus fuscus and Phalaenopsis mannii. 

 
10 LULC 2016. FRMD, 2016. Land Use and Land Cover of Bhutan 2016. Forest Resource Management Division, 
Department of Forest & Park Services, Ministry of Energy and Natural Resources, Thimphu, Bhutan 
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Figure 26: Land Use Land Cover Map of Gasetsho-Gom and Gasetsho-Wom Gewogs (LULC 2020, NLC). 

 
Figure 27: Forest type within the Project Area (Source: Field verification survey August 2025) 
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198. Towards the intake site, the common tree species include Acer sikkimensis, Betula alnoides, 
Bucklandia populnea, Carpinus spp, Castanopsis hystrix, Cinnamomum glanduliferum, Cinnamomum 
impressinerrium, Fraxinus floribunda, Gamblea ciliata, Ilex depriyana, Juglans regia, Michelia velutina, 
Quercus glauca, Quercus lamellosa and Quercus oxyodon. The middle canopy comprises mostly of 
Ardisia macrocarpa, Berberis aristata, Brassaiopsis mitis, Colquhounia coccinea, Daphniphyllum 
chartaceus, Daphne bholua, Elsholtzia spp., Eurya acuminata, Gaultheria, Ilex, Myrica esculenta, 
Rhododendron, Smilax, Viburnum, Symplocus species. The ground cover includes species such as 
Tupistra nutans, Thalictrum spp., Swertia chirata, Rubus spp. Rubia manjith, Piper spp., Girardiana 
diversifolia, Elatostema acuminata, Hedychium spp., Leucas ciliata, Duhalde cappa, Cyanotis vaga, 
Ophiopogon intermedius, Pilea scripta, Piper spp., Artemisia, Arisaema flavum, Anaphalis adnata, 
Boehmeria, Begonia spp., Jasminium dispermum, Aconogonum molle, Aconitum ferox, Hedera 
nepalensis and many more. There are also ferns (Diplazium esculentum, Pyrrosia spp,Drynaria 
spp,Polystricum spp), Climbers (Cissus elongata, Dioscorea alata, Ficus hederacea,Hedera nepalensis, 
Heterosmilax japonica etc) and Orchids (Bulbophyllum spp., Calanthe spp, Coelogyne corymbosa, 
Epigenium spp, Eria graminifolia, Otochilus fuscus and Vandopsis undulata). 
Figure 28: Forest along the Main Transmission Line towards the Intake Site (Draft IEE Report, Oct 2022, Hesotsamchhu 
Integrated Drinking Water and Irrigation Scheme Subproject). 
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199. Community Forests. The proposed alignment of the main water transmission line, as 
illustrated in the map above, directly interfaces with several gazetted Community Forests (CFs). 
Community Forests in Bhutan are state-owned forest areas managed by local communities under a 
formal agreement with the government, providing them with rights to use and manage forest 
resources sustainably. The pipeline route begins at the intake and extends to the termination point, 
traversing a significant portion of this community-managed landscape. 
200. Based on the final transmission alignment map, the pipeline alignment will: 

 Directly Traverse: Pass through the designated boundaries of at least three Community 
Forests: 

o Hetshokha Community Forest 
o Shingkhey Gaki Community Forest 
o Tabchaykha Draktsen Community Forest 

 Pass in Close Proximity: Run adjacent to or near several other CFs, including Nedagomsa 
Community Forest and Masikha Community Forest. 
 

201. This direct interaction necessitates a careful assessment of potential impacts and the 
implementation of robust mitigation measures, developed in close consultation with the respective 
Community Forest Management Groups (CFMGs). 
Figure 29: Community Forests along the Main Transmission line of Hetshotsangchhu Integrated Water Supply Scheme, (Source: 
Final Hydraulic Structure Design Report, August 2025 & DoFPS, Field Survey October 2025). 
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202. Invasive Alien Species (IAS) within the Project Area. A survey of the flora within and 
adjacent to the project area identified the presence of two globally recognized Invasive Alien Species 
(IAS): Ageratina adenophora (Mexican Devil/Crofton Weed) and Solanum viarum (Tropical Soda 
Apple). The presence of these species poses a significant environmental risk to the local ecosystem 
and requires a dedicated management strategy to prevent their proliferation as a direct result of 
project activities. 

I. Species-Specific Findings 
a) Ageratina adenophora (Mexican Devil) 
 Location and Abundance: Ageratina adenophora was observed growing in abundance 

along the roadside beyond Hetshokha village. Its presence in dense stands indicates that 
it is well-established in the wider area, using the disturbed roadside as a primary corridor 
for colonization. 

 Threat Profile: This species is a highly aggressive invader. It spreads rapidly via vast 
quantities of wind-dispersed seeds, allowing it to easily colonize disturbed and bare soil. 
It forms dense, monotypic thickets that actively outcompete and displace native ground 
cover and understory vegetation. Furthermore, it is known to be toxic to livestock, 
particularly horses, and its presence degrades the quality of grazing land and forest 
ecosystems. 

b) Solanum viarum (Tropical Soda Apple) 
 Location and Abundance: A single specimen of Solanum viarum was identified in close 

proximity to the proposed intake area of the Hetshotsangchhu. 
 Threat Profile: Despite the presence of only one plant, this finding is of high 

concern. Solanum viarum is an extremely noxious weed, notorious for forming 
impenetrable, thorny thickets that displace all native flora and render areas inaccessible 
to wildlife and humans. A single plant can produce tens of thousands of seeds in a year. 
Its fruit is readily consumed by wildlife and livestock, which then spread the seeds over 
long distances. The discovery of this plant near the intake represents a critical opportunity 
for Early Detection and Rapid Response (EDRR) to prevent the establishment of a new, 
highly damaging infestation. 

II. Implications for the Hetshotsangchhu Water Supply Scheme 
203. The construction and operation of the water supply scheme can inadvertently exacerbate the 
spread of these invasive species. 

 Risk of Proliferation from Soil Disturbance: Project activities, including clearing vegetation 
for the pipeline alignment, establishing access tracks, and constructing the intake, will create 
significant soil disturbance. These areas of bare earth are ideal seedbeds for opportunistic 
invaders like A. adenophora and S. viarum. 

 Vectors of Spread: Construction vehicles and machinery moving from the main road 
(infested with A. adenophora) to the more remote intake site can easily transport seeds and 
plant fragments in soil attached to tires and undercarriages. This is a primary pathway for 
introducing IAS into previously un-infested areas. 
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 Long-Term Management Burden: If not managed proactively, these invasive species will 
colonize the project footprint, leading to increased long-term maintenance costs, 
degradation of the surrounding habitat, and potential interference with project infrastructure. 

Figure 30: Solanum viarum (left) and Ageratina adenophora (right) – Invasive species recorded in the Project Area (Source: 
Field Survey, August 2025). 

 
III. Recommendations for Management and Mitigation 

204. A proactive Invasive Species Management Plan must be integrated into the project's 
Environmental Management Plan (EMP). The following measures are recommended: 

 Immediate Eradication of Solanum viarum: The single Tropical Soda Apple plant must be 
carefully uprooted immediately, before it has a chance to fruit. The entire plant, including its 
root system, should be bagged on-site and disposed of safely (e.g., through controlled 
burning), not composted, to prevent any possibility of regrowth or seed dispersal. The 
immediate area should be monitored for any new seedlings. 

 Prevention of Spread (Vector Control): Implement a strict "Clean-in, Clean-out" protocol. All 
vehicles and heavy machinery must be thoroughly washed down at a designated location to 
remove soil and seeds before entering the project site, especially the area around the intake. 

 Containment of Ageratina adenophora: While full eradication along the road may be beyond 
the project's scope, a control program should be implemented along the project's access 
tracks and around the construction footprint to create a buffer zone and reduce the seed 
source. 

 Worker Awareness: All project personnel and contractors should be trained to identify these 
two invasive species to prevent accidental transport and to report any new sightings. 

 Post-Construction Revegetation: Following construction, all disturbed areas must be 
promptly revegetated with fast-growing, native grass and plant species to provide ground 
cover and outcompete any potential invasive seedlings. Leaving soil bare should be strictly 
avoided. 

 Long-Term Monitoring: The project area, particularly the pipeline right-of-way and intake 
site, should be monitored for at least three years post-construction to detect and manage 
any new invasive species outbreaks. 
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205. Protected Areas. Bhutan is one of the top 10% of countries with the highest species density 
in the world (number of species per unit area). It has the highest proportion of forest cover and 
protected areas in Asia11. Bhutan consists of 3 major eco-floristic zones and 9 forest types, that 
provides home to 5,603 species of vascular plants, over 200 mammals, 678 birds, 23 reptiles and 
amphibians, and 50 fish species12. The rich biodiversity is due to the remote nature, geographical 
relief and climatic heterogeneity of the country, and its location between temperate Eurasia in the 
north and the tropical Indian subcontinent in the south. 
206. Bhutan has 10 protected areas covering more than half of the total area of the country, these 
parks are connected by biological corridors which provide free mobility to wild animals (Figure 32). 
The biological corridors are also given special protection under the Forest and Nature Conservation 
Act (1995). 
207. The northern half of the district (the gewogs of Kazhi, Dangchu and Sephu) falls within 
Wangchuck Centennial Park, the northwestern part of Kazi gewog falls within Jigme Dorji National 
Park, and the gewogs of Athang and Phobji are part of the Jigme Singye Wangchuck National Park. 
The subproject area is next to the Biological Corridor #2, which connects the Jigme Dorji National 
Park to the Jigme Singye Wangchuck National Park. Biological Corridor (BC) # 2 has 2769.32 hectares 
(60 km length by 4 km minimum width). More than 90% of the BC 2 falls under the jurisdiction of 
Wangdue Territorial Division13. 
208. The intake point and a length of about 5 kilometers of the raw water transmission pipeline 
falls in the biological corridor. Figure 27 shows the protected areas around the subproject area (intake 
and raw water transmission pipeline alignment), and the biological corridor. The nearest protected 
area (Jigme Dorji National Part) is already at about 50km from the subproject location. 
  

 
11 MOA (2002): Biodiversity Action Plan for Bhutan, Ministry of Agriculture and Forests, RGOB 
12 MoAF (2015): Conservation Management Plan of Jigme Dorji National Park 
13 Bhutan for Life 2020. Environmental and Social Management Plan for Biological Corridor 2 (2020) 
https://www.bfl.org.bt/ 
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Figure 31: Protected Area System and Wildlife Corridors in Bhutan (Source: RSPN, NLC & DoFPS) 

 

Figure 32: Map showing protected areas, and biological corridor in subproject area (Source: RSPN, NLC & DoFPS) 

 
209. Rare or Endangered Species and Critical Habitat. The Integrated Biodiversity Assessment 
Tool (IBAT) was used to screen and assess potential risks on critical habitat that may exist around the 
subproject site (default area of analysis of 50 km radius). Initial screening results show there are 9 
protected areas and 8 key biodiversity areas within this 50-km radius and likely to be a critical habitat 
due to the identified 24 IUCN Red List species of concern. See Appendix 2 for the complete IBAT 
screening results. 
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210. The same IBAT screening also provided a proximity analysis on the relative distance of the 
protected areas and KBAs. Results show that there is no KBA within the 10-km radius. Results also 
show that the nearest protected area (Jigme Dorji National Park) is about 35 km away from the 
subproject site. However, a biological corridor (lesser degree of classification than a protected area) 
exists within the 1-km radius as discussed above and shown on Figure 27. 
211. Separately, the IUCN Red List species of concern identified through the IBAT screening and 
other locally identified species of concern were assessed to determine the likelihood of them being 
found at the subproject site. In consultation and discussions with the Department of Forests and Park 
Services (DOFPS), through its Divisional Forest Office, the presence of each of these species were 
identified. Table 16 shows a summary and a copy of the confirmation note by the DOFPS is attached 
as Appendix 4. 
Table 19: Assessed Presence of Species of Concern at the Subproject Site (Field Survey, June 2022) 

 Species Name Common Name Taxonomic Group IUCN Category Yes/No 

1 Ardea insignis White-bellied Heron Aves Critically endangered No 

2 Aythya baeri Baer’s Pochard Aves Critically endangered No 

3 Gyps bengalensis White- rumped Vulture Aves Critically endangered No 

4 Aquila nipalensis Steppe Eagle Aves Endangered No 
5 Haliaeetus leucoryphus Pallas's Fish- eagle Aves Endangered No 
6 Trochalopteron 

imbricatum 
Bhutan Laughingthrush Aves Least concern Yes 

7 Zoothera salimalii Himalayan Forest Thrush Aves Least concern No 
8 Sarcogyps calvus Red-headed Vulture AVES Critically endangered No 

9 Ailurus fulgens Red Panda Mammalia Endangered No 
10 Cuon alpinus Dhole Mammalia Endangered Yes 
11 Moschus leucogaster Himalayan Musk Deer MAMMALIA Endangered No 
12 Moschus chrysogaster Alpine Musk Deer Mammalia Endangered No 
13 Moschus fuscus Black Musk Deer Mammalia Endangered No 
14 Panthera tigris Tiger Mammalia Endangered No 
15 Trachypithecus geei Gee’s Golden Langur Mammalia Endangered No 
16 Manis pentadactyla Chinese Pangolin Mammalia Critically endangered No 
17 Anourosorex schmidi Giant Mole Shrew Mammalia Data deficient No 
18 Carex nigra subsp. 

drukyulensis 
 Liliopsida Endangered No 

19 Trillium govanianum Himalayan Trillium Liliopsida Endangered No 
20 Cheirostylis sherriffii  Liliopsida Critically endangered No 

21 Oreorchis sanguinea  Liliopsida Critically endangered No 

22 Onosma griersonii  Magnoliopsida Critically endangered No 
23 Ceropegia bhutanica  Magnoliopsida Endangered No 
24 Strobilanthes 

accrescens subsp. 
accrescens 

 Magnoliopsida Endangered No 

25 Isodon atroruber  Magnoliopsida Endangered No 

26 Tor putitora  Actinopterygii Endangered No 

CR = Critically Endangered, EN = Endangered, V = Vulnerable, NT = Nearly Threatened, LC = Least Concern, DD = Data 
Deficient 

212. Biodiversity Survey and Assessment. In addition to stakeholder consultations, a 
comprehensive biodiversity survey and assessment was conducted for the subproject's area of 
influence by a multidisciplinary team of experts (refer to Appendix 5 for the full report). This 
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assessment included field surveys to identify flora and fauna and a specific evaluation of the project's 
proximity to sensitive habitats and species of conservation concern. 
213. As part of this assessment, a critical habitat screening was conducted. This screening followed 
the criteria outlined in the International Finance Corporation's (IFC) Guidance Note 6, which is 
consistent with ADB's requirements, to determine if the project area would qualify as Critical Habitat 
due to the presence of endangered species. 
214. The screening focused on three key species of concern known to be in the wider region: 

 Dhole (Cuon alpinus): An Endangered mammal known to have a wide distribution across 
Bhutan, including the project area. 

 Snow trout (Schizothorax richardsonii): A Vulnerable fish species common in the Himalayan 
River systems. 

 Star Anise (Illicium griffithii): An Endangered medicinal plant found in cool broadleaved 
forests in the region. 
 

215. The assessment concluded that while these species are present in the broader landscape, the 
project's specific area of influence does not meet the quantitative thresholds required to be classified 
as Critical Habitat for any of them. The area represents a small part of their much wider range and is 
not a core or unique habitat essential for their survival. 
216. Therefore, based on the results of the biodiversity assessment and the critical habitat 
screening, the subproject area of influence is not considered to be Critical Habitat. However, as it is 
located within an important and sensitive ecosystem (the Biological Corridor), robust, species-specific 
mitigation measures are required and have been integrated into the project's Environmental 
Management Plan (EMP). 

E. Socio-economic Environment14 
217. Demography. As of 2017, the total population of Wangdue in 2017 was 42,186. Of this, 9,880 
(5,217 M and 4,663 F) were urban dwellers while the remaining 32,306 (19,085 M and 13,221 F) were 
from the 558 villages in 77 chiwogs. Wangdue has 15 Gewogs. 
218. Gasetshog Gom and Gasetsho Wom Gewogs, where the subproject components will be 
located, comprise 5 Chiwogs (Changchey- Matsipokto, Khamena, Khataykha, Changkha and 
Dabcheykha-Matsikha) and 5 Chiwogs (Haetshokha, Shingkhey Khatoe, Shingkhey Khamoe, 
Maedpisa Tabchikha and Haebisa), respectively. Gasetsho Gom has 185 households, while Gasetsho 
Wom has 106 households. Unlike in Gasetshog Gom, settlements in Gasetsho Wom are widely 
scattered. The two gewogs together have a total population of 4,949 (3960 in Gasetshog Gom and 
959 in Gasetshog Wom)15. The majority of the population in the two gewogs speak Dzongkha. 
219. Administration. For both Gasetsho Gom and Gasetsho Wom gewogs, each has the Gewog 
Tshogde (Elected Representative to Dzongkhag Tshogdu) as the highest decision- making body. 
Meeting is conducted quarterly and chaired by Gup with Mangmi as the Vice Chairman. Once 

 
14 Population and Housing Census of Bhutan, National Statistics Bureau, RGOB, Thimphu 
15 Public consultation with the community in Wangdue June 2022 
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endorsed by the Gewog Tshogde, important discussions are taken forward to the Dzongkhag 
Tshogdu for further discussion and deliberation. 
220. Livelihood. Majority of the rural population, including those in Gasetsho Gom and Gasetsho 
Wom, depend on agriculture and livestock as the main form of livelihood. Various types of cereals, 
maize, millet, vegetables and fruits such as oranges, persimmon is grown here and the principal crops 
being paddy, potato and chili. In 2013, the district was the highest producer of Wheat, potato and 
the third highest producer of paddy. The farmers sell vegetables and wild forest products to 
Punatshangchu project staff and workers and at the farmers markets in Bajo. 
Figure 33: Wetland (Chuzhing) in the Command Areas (Source: Field Survey, August 2025) 

 
221. Infrastructure. Wangdue Phodrang is well connected with road, electricity and mobile 
networks. The district has the basic District Administration structure, Army establishments, Corporate 
Offices such as Banks, Bhutan Power Corporation (Electricity supply), the Road Safety Authority Office 
and other private establishments. The district town is located at Bajo. The district is well connected, 
99% electricity and has mobile and internet connectivity. 
222. The Gasetshogom Gewog Centre is located just above the Punatshangchu Hydropower 
Project Authority (PHPA) colony and is well known for the biggest power projects in the country, 
Punatshangchu Hydropower Project Phase 1 and phase 2. The two projects have supported the 
Gasetshogom gewog through funds or by constructing farm roads and irrigation channels. 
223. Transportation. Wangdue Phodrang is located close (approximately 70km) to the capital city 
and therefore easily reachable within 2 hours by road. It is also quite well connected with 1,188.30km 
of road. There are limited public transportation. 
224. Gasetsho Gom is connected by a 25km road from the Wangdue-Tsirang Highway. This 
highway also passes through Gasetshog Wom gewog, which has an internal feeder road that 
connects it to the Basochu power site at Haebisa. There are limited public transportation in the area, 
but private taxis are available. 
225. Health, education and other facilities. Within the District there are 2 Hospitals, 4 
Indigenous Units, 11 Basic Health Units, 24 Outreach Clinics, 3 Central Schools, 3 Higher Secondary 
Schools, 1 Middle Secondary Schools, 1 Lower Secondary School and 23 Primary Schools. In addition 
to this, there are also 22 Non-Formal Education Centres and 16 Early Child Care and Development 
Centres and 2 Vocational Training Institutes.16 

 
16 NSB, 2021. Dzongkhag at a Glance, Wangdue Phodrang Dzongkhag, 2021. 
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For both Gasetsho Gom and Gasetsho Wom Gewogs, there are the local government officials like 
the Gup, Mangmi, Gaydrung and the Tshogpas. Apart from the locally elected members, there are 
Government officials such as the Gewog Administrative Officer, Livestock Extension Office, 
Agriculture Extension Officer and Forest Extension Officer. The Gewog Office and the RNR center are 
located together. Details on the two gewogs are provided in the table below. 
Table 20: Brief information on the 2 sub-project gewogs (Source: Gasetsho-Gom & Gasetsho Wom Gewog Administrations, 
June 2022). 

Gewog Gasetshog Gom Gasetshog Wom 

Area 46.8 sq km 207 sq km 

Altitude/elevation 1200 to 1500 masl 1540-1848m 

Chiwogs 5 Chiwogs (Changchey- 
Matsipokto, Khamena, 

Khataykha, Changkha and 
Dabcheykha-Matsikha) 

5 Chiwogs (Haetshokha, Shingkhey 
Khatoe, Shingkhey 

Khamoe, Maedpisa Tabchikha and 
Haebisa) 

Villages17 18 16 

Households 187 (resident households- 296) 106 

Population 959 (in 2017) 863 (in 2017) 
Current population 662 (315 M, 347F) 616 (294 M, 322 F) 
Gewog Office 1 (Gumina) 1 
Community Primary School 1 (1 (Haebisa) 

Lower Secondary School 1  

Middle Secondary School 1  

Central School 1  

Basic Health Unit 1  

Outreach Clinic 1 2 

Non-Formal Education Centre 1 5 

RNR Centre 1 1 

PWD Regional Workshop 1  

Power generating station 1  

Agriculture The main cash crop is paddy, but 
other fruits and vegetables are also 

grown 

Main cash crop is paddy. 
Mustard, wheat and buckwheat and 

vegetables are also grown 

Forest range office 1  

 

 
17 PIU, MOWHS 
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Figure 34: Basic Health Infrastructure, Schools, Early Learning Center, Gasetsho Gom and Gasetsho Wom Gewog offices. 
(Source: Field Survey, August 2025) 

 
F. Physical Cultural Resources 
226. The project area lies within the Wangdue Phodrang Dzongkhag, a region of significant 
historical and cultural importance. The most prominent landmark is the Wangdue Phodrang Dzong, 
built in 1638 by the country’s founder, Zhabdrung Ngawang Namgyal. The Dzong is strategically 
located on a ridge above the confluence of the Punatsangchu and Dangchu Rivers, approximately 
30km from the project site. 
227. The project area specifically encompasses the Gasetsho Gom and Gasetsho Wom Gewogs, 
both of which possess a rich tapestry of local cultural and religious heritage. 
228. Gasetsho Gom Gewog is noted for its strong cultural heritage, featuring numerous religious 
structures such as monasteries and stupas. Annual religious ceremonies, including the mani-
dungdrup at Matshipogto Lhakhang and rituals at Shalipangkha Lhakhang, are significant events 
that unite the community and reinforce its spiritual heritage. This deep-rooted cultural life coexists 
with significant challenges, notably water scarcity, which impacts the community's agriculture, 
livelihoods, and overall well-being. 
229. Gasetsho Wom Gewog is home to several important Lhakhangs (temples), each with its own 
unique history and significance: 

 Thegchen Ugyen Dra Lhakhang: Founded in the 18th century by Je Chejey Jamtsho, its main 
relics include a statue of Jowo Jamba and a protected statue of the goddess Zhenchey Om. 
The site is also known for a sacred Nye where an image of Guru Rinpoche has naturally 
appeared on a large stone cave. The Lhakhang is cared for by the public with support from 
the state monastic body. 

 Haetsokha Community Lhakhang: Founded in the 20th century, this temple is managed by 
the community, with caretakers serving in turns. Its chief relic is a statue of Chugche Zhey, 
brought from Paro Kurje Lhakhang. 
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 Gikha Community Lhakhang: Built in the 17th century by Wangzop Dalu Tashi Tobgay, this 
two-storey temple’s main relic is a statue of Lham. It is considered a very sacred Lhakhang 
and is managed on a rotational basis by villagers. 

 Shin Nyen Lhakhang: A community-built, two-storey Lhakhang with a chief relic of a Tempa 
statue. It underwent a major renovation in 2012 and is looked after by the communities of 
two chiwogs. 

 Simchutokha Lhakhang (Private): A private temple founded 400 years ago by Lam Tenzin 
Jamtsho. It is now cared for by the fourth generation of his descendants. Its sacred relic, 
a Phub, is kept in a secret custodian and is not available for public view. 

Proximity of Cultural Sites to Project Infrastructure 
230. Based on project mapping, the majority of these revered religious sites are located at a safe 
distance from the proposed water transmission line. Simchutokha Lhakhang, Shin Nyen Lhakhang, 
and Gikha Lhakhang are all situated more than 300 meters from the alignment. 
231. However, one site, the Haetsokha Community Lhakhang, is located within a village that is 
approximately 40-50 meters from the nearest point of the proposed alignment. This proximity will 
require careful planning and mitigation measures during construction to avoid any physical or 
ambient disturbance to the cultural site and the community. 
Figure 35: Religious and Cultural Assets in Gasetsho Gom and Gasetsho Wom Gewogs (Source: NLC and Department of 
Culture and Dzongkha Development, August 2025) 
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V. ANTICIPATED ENVIRONMENTAL IMPACT AND 
MITIGATION MEASURES 
A. Anticipated Impacts and Mitigation Measures during Design and 
Pre-construction Phase 

1. Impact Due to Climate Change 
232. Impact Due to Extreme Weather Events. Future climate changes can result in more intensified 
extreme weather events, can also potentially damage the usability or affect the efficient functioning 
of the subproject components such as pipelines, pumps, and other related infrastructures of the 
subproject. These are not theoretical risks; the project area is already experiencing such events. For 
instance, a community-reported flash flood in the Hetshotsangchhu in November 2024—well outside 
the typical monsoon season—demonstrates the increasing unpredictability and intensity of local 
weather. Such events pose a direct threat of physical damage to the intake structure and pipelines 
from debris flow and landslides, and can cause operational shutdowns due to extreme water 
turbidity. 
233. Mitigation. Integrate in the subproject design appropriate climate change adaptation 
measures, such as, but not limited to, use of structural arrangements, construction methods, and/or 
materials designed to withstand future climate-related changes such as flooding due to extended 
monsoon seasons and increased level of precipitation, droughts, and increased global temperature, 
among others. Specifically, the design will incorporate: 

 The resilience of the intake design is demonstrated through key engineering specifications 
outlined in the Peak Runoff Estimation and Weir Design Report, which confirm its capacity to 
withstand extreme hydrological events and manage sediment and debris effectively. The 
diversion weir and associated headworks are engineered to endure a 1-in-100-year flood, 
with a peak discharge of 214 m³/s calculated using the Mononobe Method and adjusted for 
climate change. A 15-meter concrete weir is designed to resist high-velocity flows and 
impacts from boulders and debris. To manage sediment and protect downstream 
infrastructure, the headworks incorporate a 28-meter-long reinforced concrete desilting tank 
that slows flow to below 0.3 m/s, enabling settlement of particles ≥0.2 mm, alongside a 
heavy-duty trash rack with 100 mm spacing to block large debris and a flushing gallery to 
maintain tank efficiency. These integrated features collectively affirm the intake’s flood 
resilience and its robust capacity for sediment and debris management. 

 Strategic routing of the transmission pipeline to avoid known landslide-prone areas and 
geohazards. 

 Use of bioengineering measures (e.g., planting of deep-rooted native grasses and shrubs) for 
slope stabilization along the pipeline corridor 

234. The subproject design will also integrate a user-friendly climate smart water management 
(digital) system envisaged under Output 3 of the project, which will (i) harmonize existing water MIS 
data into a single platform and integrate it with climate information and smart devices connected to 
water infrastructure to strengthen climate adaptation capacity, and (ii) will enable early warning of 
extreme climate events (floods and droughts), fast response and adaptation to climate change 
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through remote and automatic control, improved planning, and monitoring capacity for relatively 
large water infrastructure. 

2. Impact Due to Source Sustainability and Seasonal Water Availability 
235. Impact. Currently, the demand in the two gewogs is about 17.225 lps or about 1.5MLD for 
drinking water (see Table 6 in Section III discussions) and about 50 lps or about 4.32 MLD for 
irrigation water during lean season. The table below shows the source availability and projected water 
demand for design year 2052. 
Table 21: Projected Water Supply and Demand Discharge for Design Year 2052 (Source: Final Hydraulic Structure Design 
Report, August 2025). 

Supply/ 
Demand 

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

Source 
Discharge 
Flow, lps 

791 674 595 581 743 1,388 4,708 5,537 3,593 1,470 190 117 

Irrigation, lps 59 94 149 114 362 595 489 382 369 263 74 50 
Drinking 
Water, lps 

13 13 13 13 13 13 13 13 13 13 13 13 

Total Demand, 
lps 

72 107 162 127 375 608 502 395 382 276 87 63 

 
236. While the annual average flow of the Hetshotsangchhu is sufficient to meet projected 2052 
demand, the data reveals a critical vulnerability in its extreme seasonal variability. The river flow drops 
dramatically to 190 lps in November and a low of 117 lps in December. Although these flows still 
exceed the projected demand for those months, they indicate that the river system is already highly 
stressed during the dry season. Future climate change impacts, including lower precipitation and 
higher evapotranspiration rates, are expected to exacerbate this trend, leading to more severe and 
prolonged low-flow periods that could threaten the long-term sustainability of the source. 
237. Mitigation. To ensure the long-term sustainability of the water source and build resilience 
against climate-induced low flows, a multi-faceted mitigation strategy will be incorporated during 
the design phase: 

 Catchment Management Plan: In collaboration with the Department of Forests and Park 
Services and local communities, a basic catchment protection plan for the area upstream of 
the intake will be developed. This will include measures to manage grazing, prevent 
deforestation, and control invasive species, thereby enhancing the watershed's natural 
capacity to regulate flow and maintain water quality. 

 Demand-Side Management: The project will promote water-use efficiency through the 
installation of water meters for all connections and the implementation of a public awareness 
campaign on water conservation for both domestic and agricultural users. 

 Monitoring and Response Protocol: A long-term flow monitoring protocol will be established 
at the intake site. This will include defining critical low-flow thresholds that would trigger 
water-use restrictions or other pre-planned drought response actions to manage the 
available resource effectively. 
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3. Potential for Competing Use of Water Resources 
238. Impact. The primary potential impact of water abstraction from the Hetshotsangchhu is on 
downstream users. While there are no direct community abstractions downstream of the proposed 
intake, the river is a major tributary for the Basochhu Hydropower Plant (BHP), operated by the Druk 
Green Power Corporation (DGPC). Therefore, the project presents a significant resource-sharing and 
water-use competition issue, particularly during the dry season. 
239. Hydrological modeling indicates a high seasonal variability in river flow, with a peak discharge 
of 5,537 lps in August and a critical minimum flow of 117 lps to 190 lps during the lean months of 
November and December. This confirms that the potential for adverse impacts on hydropower 
generation is highest during these low-flow periods. 
240. Mitigation. To address this competing water use and ensure the project does not adversely 
affect hydropower generation or the downstream riverine ecology, two primary mitigation measures 
have been established: 
241. Guaranteed Environmental Flow (E-flow): The intake structure will be designed and 
operated to release a minimum of 30% of the river's instantaneous flow downstream at all times. 
This ensures that a sufficient volume of water is always available for both ecological needs and for 
the BHP. 
242. Formal Water Sharing Agreement: A Memorandum of Understanding (MoU) has been 
executed between the Project Implementation Unit (PIU) and the Druk Green Power Corporation. 
This agreement formally outlines the terms of water resource sharing from the Hetshotsangchhu, 
providing a clear framework for cooperative management. 
243. Verification of Mitigation. An analysis was conducted to verify that even under the full 
projected demand for the design year 2052, the 30% E-flow commitment is met. The results, 
summarized in Table 19, show that the remaining downstream flow will be 54% in November and 
46% in December—the months with the lowest natural discharge. This is significantly above the 
required 30% minimum, demonstrating that the project's water abstraction is sustainable and will 
not compromise downstream users. Figure 36 provides a graphical representation of this supply-
demand profile. 
Table 22: Raw Water Supply, Demand Discharge and Downstream Flow Profile for the Hetshotsangchhu Subproject, (Source: 
Final Hydraulic Structure Design Report, August 2025). 

Supply/ 
Demand 

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

Source 
Discharge 
Flow, lps 

791 674 595 581 743 1,388 4,708 5,537 3,593 1,470 190 117 

Irrigation, lps 59 94 149 114 362 595 489 382 369 263 74 50 
Drinking Water, 
lps 

13 13 13 13 13 13 13 13 13 13 13 13 

Total Demand , 
lps 

72 107 162 127 375 608 502 395 382 276 87 63 

Balance 
(downstream 
flow), lps 

719 567 433 454 368 780 4,206 5,142 3,211 1,194 103 54 

Balance 
(downstream 
flow), in % 

91 84 73 78 50 56 89 93 89 81 54 46 

lps = liters per second 



 

81 
 

 
Figure 36: Water Supply-Demand Profile for Hetshotsangchhu Intake (Source: Final Hydraulic Structure Design Report, August 
2025). 

 

4. Impacts from Pipeline Installation Method on Wildlife Movement 
244. Impact: The long-term environmental integrity of the Biological Corridor relies on 
maintaining habitat connectivity and free movement for wildlife. An above-ground pipeline creates 
a linear physical barrier, fragmenting habitat and impeding the passage of terrestrial fauna. This 
potential barrier impact is a primary concern for the ~5 km section of the alignment traversing the 
Biological Corridor. 
Design Requirements and Mitigation Strategy: 
245. To prevent the pipeline from becoming a long-term impediment to wildlife movement, the 
core design philosophy mandates the following, which must be fully integrated into the final 
engineering drawings and specifications: 

1. Design Priority: Fully Underground Installation (Default Method): 
o The project design prioritizes the burial of the pipe in an excavated trench with a minimum 

cover of 1.0 meter across the vast majority of the ~21.1 km alignment. This design choice 
is the principal measure to eliminate any long-term physical barrier and maintain natural 
terrain continuity for wildlife movement. 

2. Mandated Design for Above-Ground Exceptions: 
o Above-ground installation is strictly limited to sections where trenching is demonstrably 

unfeasible or geotechnically unsafe. The design must specify supports for these 
exceptions: 
 Stream and Gully Crossings: The pipeline must be supported above ground on 

dedicated aqueduct-bridge support structures (as specified in the detailed 
design). 
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 Unstable or Very Steep Rocky Terrain: In short, unavoidable sections with highly 
unstable slopes or rock outcrops, the pipe will be placed on low-lying concrete 
supports (plinths). 

3. Design Integration of Wildlife Passage Features: 
o Elevated Crossings for Wildlife Passage: The design for all stream and gully crossings 

(aqueduct-bridge supports) must ensure the pipeline is sufficiently elevated above the 
ground and bank level to maintain a clear and open corridor underneath. This ensures 
these structures do not create bottlenecks and allow for the unimpeded passage of both 
wildlife and water flow. 

o Minimization of Plinth-Supported Lengths: The design shall minimize the total length of 
the pipeline supported on plinths. 

o Wildlife Overpasses (Earthen Ramps): In areas where the terrain is particularly steep or 
difficult, making underpasses technically unfeasible, simple wildlife overpasses will be 
constructed. These will consist of stable, compacted earthen ramps or "land bridges" built 
up and over the low-lying pipeline, covered with native soil and vegetation to blend in 
with the surrounding environment and provide a natural-feeling pathway for animals. 

246. Contractual Requirement: This strategy ensures that these critical mitigation measures are 
integrated into the final design package. The construction contractor will be contractually required 
to implement this pre-approved, wildlife-sensitive design. 

5. Loss of Trees and Impacts on Biological Corridor and Government Reserve 
Forest 

247. The final detailed design of the pipeline alignment has resulted in a significant reduction in 
the project's environmental footprint compared to the estimates made during the preliminary, 
processing-phase IEE. The required forest area for clearance has been reduced from 31.2 hectares to 
7.4 hectares, and the total number of trees to be felled has been officially confirmed by the 
Department of Forest and Park Services (DoFPS) as 774, a substantial decrease from the initial 
estimate of 5,653 trees. 
248. This significant reduction was achieved by narrowing of the Construction Right-of-Way 
(RoW). The preliminary estimate was based on a conservative and wider RoW assumption. The final 
detailed design, based on geotechnical assessments and the planned use of appropriately sized 
machinery, confirmed that a narrower construction corridor is feasible. The official RoW width 
required for the forestry clearance was finalized at 3.5 meters, significantly less than the initial 
assumption. 
249. This design change - a technical refinement of the required construction width - is the basis 
for the confirmed reduction in environmental impact. 
250. Impact. The construction of the water supply scheme will still necessitate the felling of trees 
within the project's Right-of-Way (RoW). A detailed tree enumeration survey along the final 21.1 km 
pipeline alignment has been completed by the Divisional Forest Office of Wangdue Phodrang, 
Department of Forest and Park Services (DoFPS). The survey has confirmed that a total of 774 
trees will be felled. The RoW, calculated at a width of 3.5 meters, will temporarily impact an area of 
approximately 7.4 hectares passing through forest, shrubland, and rocky terrain. 
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251. A significant portion of this impact will occur within sensitive ecological zones. The intake site 
and an initial 5 km section of the water transmission line are located inside a designated Biological 
Corridor that connects Jigme Dorji National Park and Jigme Singye Wangchuk National Park. 
Construction activities within this corridor and the adjoining Government Reserve Forests (GRF) will 
cause unavoidable impacts, including loss of forest resources and localized changes to the natural 
terrain. 
252. Mitigation. A comprehensive mitigation strategy has been developed to avoid, minimize, 
and compensate for these impacts. The strategy is centered on careful alignment, controlled 
construction practices, and robust restoration and compensation measures. 

1. Alignment and Design to Minimize Impact: 
 The pipeline alignment within the biological corridor has been strategically routed to follow 

an existing traditional footpath. This area already shows signs of disturbance from historical 
use (livestock grazing, fuelwood collection) and has a less dense tree cover. Utilizing this 
existing trail significantly reduces the number of trees to be felled and minimizes new 
fragmentation of the forest. 

2. Controlled Construction and Tree Felling Practices: The Contractor will be contractually 
obligated to implement the following measures: 
(i) Footprint Minimization: The construction RoW will be strictly limited to the width essential 

for safe passage of equipment and installation of the pipe. All temporary access paths will 
be closed and rehabilitated immediately after construction. 

(ii) Prohibited Activities: The establishment of worker camps, storage depots, or equipment 
yards within the biological corridor and GRF is strictly prohibited. All such temporary 
facilities will be located in pre-approved areas outside of sensitive forest ecosystems 
where no tree felling is required. 

(iii) Spoil Management: A contractor-prepared Spoil Management Plan (SMP) will be 
submitted to the PIU for approval. The plan will detail procedures for the proper handling 
and disposal of all excess excavated materials and construction waste at pre-identified 
and approved disposal sites to prevent indiscriminate dumping. 

(iv) Worker Briefings: All construction workers will receive mandatory briefings on the 
ecological sensitivity of the area and the legal penalties associated with illegal tree felling 
or poaching. 

(v) Pre-Felling Fauna Survey Protocol: To minimize direct harm to resident wildlife, the 
following protocol must be implemented before any tree felling: 
o Timing: To the extent possible, bulk tree felling shall be scheduled outside the primary 

bird breeding season (March to June). 
o Survey: No more than 48 hours prior to felling any tree, the Contractor's EHS Officer 

will conduct a visual inspection to check for the presence of active bird nests, active 
beehives, or other inhabiting fauna. 

o Action: If an active nest or other resident fauna is found, a "No-Cut" buffer zone of at 
least 10 meters will be established around the tree. Felling will be postponed until the 
young have fledged or the animal has vacated the tree, as confirmed by a follow-up 
inspection. 
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o Documentation: The results of all pre-felling surveys will be documented in a logbook 
by the EHS Officer. 

3. Compensation and Restoration:  
i. Status of Forestry and Tree Felling Clearance: The project requires a formal Forestry 

Clearance from the Department of Forest and Park Services (DoFPS) to conduct activities 
within Government Reserve Forests and the Biological Corridor. The permission to fell the 
774 enumerated trees is an integral part of this single Forestry Clearance; it is not a 
separate permit. The official Forestry Clearance, which includes the approval for tree 
felling, was issued by DoFPS on August 13, 2025 (Application ID: 919151). Tree felling for 
the project will begin only after the designated trees within the Right-of-Way (ROW) 
corridor have been officially marked by the Forestry Department. 

ii. Compensatory Afforestation Program: In accordance with Section 70 of the Forest and 
Nature Conservation Act, the unavoidable loss of 774 trees will be compensated for 
through a comprehensive Compensatory Afforestation Program. 
o Implementation Responsibility: The program will be implemented by the Department 

of Forest and Park Services (DoFPS), who have the mandate and technical expertise 
for such activities. The full cost of the program will be borne by the project and will 
be transferred to DoFPS for execution. 

o Planting Ratio and Quantity: The afforestation will be carried out based on an area-
replacement ratio. As stipulated in the Forestry Clearance, the 7.4-hectare temporary 
RoW will be compensated for at a 2:1 ratio. This means a total of 14.8 hectares will be 
replanted with native tree species selected by DoFPS. This approach ensures no net 
loss of forest cover and is the standard methodology applied by DoFPS. 

o Budget and EMP: The indicative cost for this program is included in the Environmental 
Management Plan (EMP) cost estimates (Chapter IX) to ensure it is fully budgeted for. 

iii. Site Rehabilitation: Upon completion of construction, all disturbed areas within the 
biological corridor and GRF will be fully restored. This will involve backfilling trenches, re-
contouring the landscape to match the original topography, and using bioengineering 
techniques (e.g., planting of native grasses and shrubs) to stabilize slopes and prevent 
future erosion or landslides. 

6. Impacts on Biodiversity in the Biological Corridor and Forest Areas 
253. Impacts. The project's location within a Biological Corridor and Government Reserve Forest, 
both managed by the Wangdue Phodrang Forest Division, means that construction activities will 
have direct impacts on local biodiversity. The linear excavation for the pipeline will involve clearing 
vegetation, causing habitat disturbance for terrestrial flora and fauna, and potentially disrupting the 
movement of wildlife. This will also result in the loss of some plants and herbs that may have local 
medicinal or economic value. 

1. Endangered Species Assessment. A comprehensive biodiversity assessment was conducted 
to evaluate the ecological significance of the project's area of influence. The assessment, 
which included expert-guided field surveys and consultations with the Chief of the Wangdue 
Phodrang Forest Division, confirmed the presence of three IUCN-listed endangered species. 
While occasional evidence of these species (e.g., tiger footprints) has been recorded, the data 
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indicates that the immediate project area is part of their wider range rather than a core or 
frequently used habitat. 

2. To formally classify the habitat's sensitivity, the assessment applied the screening criteria from 
the International Finance Corporation's (IFC) Guidance Note 6. The results concluded that the 
subproject area of influence is not a critical habitat for any of these endangered species. 
However, given that it still serves as an important habitat, a precautionary approach with 
robust mitigation measures is required to avoid or minimize any adverse impacts from project 
activities. 
 

254. Mitigation Measures. A multi-layered mitigation strategy will be implemented, combining 
regulatory permit conditions, specific engineering and construction controls, and the 
recommendations from the biodiversity assessment. These measures will be integrated as mandatory 
requirements in all bidding and contract documents. 

a) Habitat Protection and Construction Practices 
(i) Footprint Minimization: All works will be strictly confined to the approved corridor of 

impact. No activities, storage, or camps will be permitted beyond this corridor. 
(ii) Scheduling and Timing: Construction activities will be limited to daytime hours to allow 

wildlife to move freely during dawn, dusk, and night. 
(iii) Excavation and Pipe Laying: Trench excavation will be minimized to the depth required 

for pipe safety. Where feasible, smaller excavation equipment will be used to reduce the 
scale of disturbance. Pipes will be buried where possible to avoid creating long-term 
surface obstacles. 

(iv) Blasting Controls: The use of explosives will be avoided. If blasting is unavoidable in hard 
rock areas, "controlled blasting" methods will be employed to minimise noise and 
shockwaves. 

b) Species-Specific and Ecological Protection 
(i) Fish Migration and Breeding: In-stream works at the intake site will be prohibited during 

the peak breeding seasons for Snow trout (April-June and September-October). Any 
culverts or crossings will be designed as soft-engineering structures (e.g., causeways) to 
avoid creating barriers to fish movement. 

(ii) Wildlife Protection and Encounter Protocol: 

o A strict ban on poaching and illegal collection of plants will be enforced. All workers 
will receive mandatory training on the Forest and Nature Conservation Act and its 
penalties. 

o Night work is prohibited. All open trenches will be covered or equipped with escape 
ramps at night to prevent animals from getting trapped. 

o In the event of a wildlife encounter, especially with an endangered species, work will 
cease, and the contractor will immediately coordinate with the nearest Forest Range 
Office for recording or rescue if the animal is injured. 

(iii) Protection of Specific Flora: The felling of Illicium trees is prohibited unless they fall 
directly within the cleared Right-of-Way. 

c) Site Management and Worker Conduct 
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(i) Worker's Code of Conduct: The Contractor will be required to develop and enforce a 
mandatory Worker's Code of Conduct for all project personnel, including subcontractors. 
This Code will be a condition of employment and will be included in worker induction 
training. It will explicitly prohibit: 
o Hunting, poaching, fishing, or trapping. 
o Collection of any flora, fauna, or firewood. 
o Bringing pets, firearms, or traps to the site. 
o Trespassing into the forest beyond the designated work area. 
o Indiscriminate disposal of waste and littering.  

The Code of Conduct will also outline penalties for non-compliance, up to and 
including termination of employment. 

(ii) Worker Training and Awareness: All workers will receive mandatory training on the key 
elements of the Code of Conduct, the ecological sensitivity of the Biological Corridor, 
species of concern, and the legal penalties under the Forest and Nature Conservation Act. 

(iii) Camp and Storage Management: The establishment of worker camps, storage depots, or 
equipment yards within the biological corridor and Government Reserve Forest is strictly 
prohibited. All such temporary facilities will be located in pre-approved areas outside of 
sensitive forest ecosystems. 

d) Regulatory Compliance and Site Restoration 
(i) Forestry Clearance: All terms and conditions stipulated in the Forestry Clearance issued 

by the Department of Forest and Park Services (DoFPS) will be strictly adhered to. 
(ii) Collaboration with DoFPS: All work schedules and mobilization plans will be developed in 

agreement with the local Forest Range Office to minimize the chance of negative wildlife 
encounters. 

(iii) Site Restoration: Following construction, all modified areas will be fully restored. This 
includes re-contouring the land and using bioengineering techniques to stabilize steep 
slopes, prevent erosion, and facilitate the natural regeneration of native vegetation. 

7. Impacts on Aquatic Species 
255. Impacts. Field investigations and the project's biodiversity assessment confirmed the 
presence of Snow trout (Schizothorax sp.) in the Hetshotsangchhu. However, a site-specific 
assessment at the proposed intake location found no fish. This is attributed to the local river 
morphology, which includes a series of short waterfalls and high-gradient rapids that act as natural 
physical barriers, preventing upstream fish migration to this specific point. Consequently, direct 
impacts on fish movement or critical spawning grounds at the intake site itself are not anticipated. 
256. The primary potential impacts of the project are to the aquatic habitats downstream of the 
intake: 
257. During Construction: In-stream construction and bank disturbances can increase water 
turbidity and release sediment downstream. This can degrade water quality and harm aquatic 
habitats by smothering riverbed substrates and affecting gill-breathing organisms. 
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258. During Operation: The continuous abstraction of water will permanently alter the river's flow 
regime. If not properly managed, this could reduce the available habitat for species like the Snow 
trout, especially during the critical low-flow months of the lean season. 
259. Mitigation. To address these potential downstream impacts, a combination of engineering 
design controls, construction management practices, and strict worker regulations will be 
implemented. These measures will be included as mandatory requirements in all bidding and 
contract documents. 

a) Design and Engineering Controls (Operational Phase) 
(i) Guaranteed Environmental Flow (E-flow): In compliance with Bhutan's Water Regulation 

2014, the intake is designed to ensure a minimum environmental flow of 30% of the 
instantaneous river flow is always released downstream. This is the primary measure to 
protect the downstream aquatic ecosystem during operation. 

(ii) Low-Impact Weir Design: The intake will feature a low-height weir (approximately 1 
meter). This design is sufficient for water abstraction while preventing significant 
damming, which ensures minimal alteration of the upstream aquatic habitat and natural 
flow dynamics. 

b) Construction Management (Construction Phase) 
(i) Seasonal Work Scheduling: All major in-stream construction activities will be scheduled 

during the lean season (post-monsoon). This minimizes work during high-flow conditions 
and avoids disrupting sensitive biological periods. 

(ii) Sediment and Turbidity Control: The contractor will be required to use best-practice sediment 
control measures, such as temporary coffer dams and silt fences, during in-stream work to 
prevent the release of suspended solids downstream. 

c) Worker Conduct 
(i) Prohibition on Fishing: The mandatory Worker's Code of Conduct, to be enforced by the 

Contractor for all project personnel, will include a strict and explicit prohibition on illegal 
fishing. All workers will be briefed on the relevant laws and associated penalties as part of 
their induction. 

8. Impacts on Community Forests 
260. Impact. The main water transmission pipeline will traverse a total length of 2.681 km through 
three gazetted Community Forests (CFs), which are managed by local communities. The primary 
impact will be the clearing of the pipeline's Right-of-Way (RoW), resulting in the felling of trees and 
the removal of understory vegetation. This will cause a direct loss of forest resources (timber, 
firewood, Non-Wood Forest Products) that could otherwise be used or generate revenue for the 
Community Forest Management Groups (CFMGs). Construction activities may also temporarily 
restrict community access to certain areas of their forest. 
Table 23: Affected Community Forests along the Pipeline Alignment (Field survey, June 2022 & August 2025) 

# Community Forest Location Distance in km 

1  Zababa 1.459 

2 Singkhey Khatoed and Singkhey Khamey, Phaka; Phananey 0.733 

2 Tabchakha Tabchaka Draktsen 0.424 

3 Hetsokha Getsamgang 0.065 



 

88 
 

# Community Forest Location Distance in km 

 Total  2.681 

 
Figure 37: Alignment Section Crossing the Community Forests of Phaka, Singkhey Khatoed, and Singkhey Khamey and 
Tachakha.  (Source: Final Hydraulic Structure Design Report, August 2025, Field survey June 2022 & August 2025) 

 
261. Mitigation. A comprehensive strategy centered on community partnership, resource 
compensation, and responsible construction practices will be implemented. These measures will be 
formalized through agreements with each affected CFMG and included as mandatory requirements 
in all bidding and contract documents. 
a) Consultation and Formal Agreements 
262. The project will secure the formal consent of each affected Community Forest Management 
Group. This will be achieved through the execution of a Memorandum of Understanding (MoU) with 
each CFMG. The MoU will detail the scope of work within the CF, compensation mechanisms, 
mitigation measures, and agreed-upon community benefits. 
b) Resource Compensation 

(i) Timber Rights: All timber felled within a Community Forest as a result of RoW clearing will be 
handed over to the respective CFMG for their use and benefit, as per their approved CF 
Management Plan. 

(ii) Compensatory Afforestation: The project will fund a compensatory afforestation program to 
replace the lost trees, in line with the requirements of the Department of Forest and Park 
Services (DoFPS). 

c) Construction Site Controls and Restoration 
The Contractor will be required to strictly adhere to the following site management protocols: 
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(i) Prohibited Activities: The establishment of worker camps or equipment storage depots within 
the boundaries of any Community Forest is strictly prohibited. 

(ii) Controlled Felling: Only trees that have been officially marked for felling by the DoFPS in the 
presence of CFMG representatives are permitted to be cut. 

(iii) Spoil and Muck Management: All excess excavated soil will be disposed of at a pre-approved 
site identified in consultation with the CFMG. The dumpsite will be stabilized with retaining 
structures to prevent erosion and mudslides into the forest. Indiscriminate dumping is strictly 
forbidden. 

(iv) Site Restoration: Once the pipes are laid and trenches are backfilled, the RoW will be cleared 
of all construction debris. The area will then be rehabilitated and left to allow for natural 
regeneration of native vegetation. 

9. Impacts from Sourcing of Construction Materials 
263. Impact. The project will require significant quantities of construction materials, primarily 
sand, gravel, and stone aggregates, for use in the intake structure, pipeline bedding, and other civil 
works. The sourcing of these materials from quarries, if not managed properly, can lead to significant 
adverse environmental impacts. These include habitat degradation at the quarry site, soil erosion, 
and the siltation of rivers and streams due to runoff from poorly managed extraction areas and access 
roads. The primary risk is the potential use of materials from illegal or unapproved quarries that do 
not adhere to national environmental standards. 
264. Mitigation. To ensure that all construction materials are sourced responsibly and sustainably, 
the following legally binding requirements will be incorporated into all bidding and contract 
documents for the appointed Contractor: 

(i) Exclusive Use of Licensed Quarries: The Contractor shall source all raw materials (sand, gravel, 
aggregates) exclusively from quarries and borrow pits that are fully licensed and approved 
by the relevant government authorities (e.g., Department of Geology and Mines). 

(ii) Prohibition on New Quarry Development: The Contractor is explicitly prohibited from 
opening any new quarry or borrow pit for the sole purpose of supplying this project. All 
materials must come from existing, operational sources. 

(iii) Source Verification and Approval: Prior to procurement, the Contractor must submit a list of 
proposed material sources to the PIU for verification and formal approval. This submission 
must include copies of the quarry's valid operating license and environmental clearance. 

(iv) Chain of Custody and Reporting: The Contractor will be required to maintain a clear record 
of all material sources, including quantities procured. This documentation must be submitted 
as part of the regular monthly progress reports to the PIU to ensure full transparency and 
traceability. 

10. Required Consents, Clearances, and Permits 
265. Requirement for Approval. The implementation of the Hetshotsangchhu Integrated Water 
Supply Scheme is contingent upon securing a number of mandatory legal, administrative, and 
community-level approvals. Failure to obtain these approvals prior to the commencement of any 
physical works would constitute a legal non-compliance and will result in project delays and potential 
penalties. 
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266. Mitigation and Action Plan. The Project Implementation Unit (PIU) will be responsible for 
securing all necessary approvals before construction begins. The PIU will also be responsible for 
monitoring the validity of these permits throughout the project lifecycle and initiating any required 
renewal processes. The following clearances, permits, and agreements must be in place: 
a) Statutory Clearances (National Level) 

(i) Environmental Clearance (EC): A formal EC from the competent national authority is the 
primary legal requirement for the project to proceed. 

(ii) Forestry Clearance: As the pipeline traverses Government Reserve Forests and a Biological 
Corridor, a Forestry Clearance from the Department of Forest and Park Services (DoFPS) is 
mandatory. 

b) Administrative Approvals (Sub-national Level) 
(i) Dzongkhag Administration: Formal approval from the Wangdue Phodrang Dzongkhag 

Administration. 
(ii) Gewog Administration: Consent and approval from the administrations of both Gasetsho 

Gom Gewog and Gasetsho Wom Gewog. 
c) Community-Level Agreements 

(i) Community Forest Management Groups: Formal agreements, likely in the form of a 
Memorandum of Understanding (MoU), must be executed with each of the affected 
Community Forest Management Groups (CFMGs), including those for Shingkhey Gaki, 
Tabchaykha Draktsen, and Hetshokha Community Forests. 

11.  Impacts on Private Agricultural Land 
267. Identification of Impact: During the October 2025 community consultations and a 
subsequent joint verification survey, it was confirmed that the proposed pipeline alignment had the 
potential to temporarily impact three plots of private agricultural land in the Hetshokha and Tonglabji 
areas (Refer Figure 39). The potential impacts included the temporary loss of land for cultivation, loss 
of standing crops, and disruption to farming activities, which would directly affect the livelihoods of 
the landowners. 
268. Mitigation through Impact Avoidance and Minimization (Pre-construction Actions): 
In line with the project's commitment to avoiding and minimizing social impacts, a Joint Site 
Verification Survey was conducted on 15 October 2025. The team - comprising PIU staff, Gewog 
officials, the Dzongkhag Land Surveyor, and the landowners - assessed the alignment on the ground 
and agreed upon the following design modifications to reduce the impact: 

 Plot TWM-150 (Impact Avoided): The joint survey team confirmed that the pipeline alignment 
can be shifted onto the adjacent corridor of government land to avoid direct impact on the 
private agricultural plot. To make this feasible within the narrow available space, the team 
agreed to propose a specific engineering solution: an elevated or raised bed, supported by a 
retaining wall on the east side of the existing footpath, to carry the pipeline. This proposed 
design modification will be formally submitted to the project's design team for a full technical 
and financial feasibility assessment. If deemed viable, the detailed design will be updated 
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accordingly to ensure all construction is contained within the government-owned right-of-
way, thereby completely avoiding any impact on Plot TWM-150. 

 Plot TWM-129 (Impact Avoided): It was confirmed that by aligning the pipeline to follow the 
existing irrigation channel at this location, all construction activities can be contained within 
the channel's right-of-way, thus avoiding any encroachment onto the private land of Plot 
TWM-129. 

 Plot TWM-138 (Impact Confirmed): After assessing all alternatives, it was confirmed that a 
temporary impact on a small portion of Plot No. TWM-138 is unavoidable. The exact 
boundaries of the required construction Right-of-Way (RoW) through this plot were 
demarcated and agreed upon with the landowner. 
 

269. This proactive joint verification successfully reduced the number of directly affected 
agricultural plots from three to one. 
Figure 38: Private agricultural land likely to be affected at Tonglabji and at Chainage Km 3.7, based on findings from the field 
survey conducted in October 2025. (Source: Final Hydraulic Structure Design Report, August 2025 & Field Survey Oct. 2025). 
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Resettlement Planning and Compensation: 
270. To address the remaining unavoidable impact on Plot TWM-138, the project will implement 
the following measures in accordance with its Resettlement Framework and ADB's Safeguard Policy 
Statement: 

 Preparation of a Resettlement Plan (RP): The PIU will prepare a Resettlement Plan detailing 
the specific impacts on the affected household and the corresponding entitlements for 
compensation. This RP will be submitted to ADB for review and approval. 

 Formal Agreement and Compensation: A formal, signed agreement will be executed with the 
affected landowner. 

 Pre-Construction Compensation Disbursement: All compensation, including cash payments 
for lost crops at replacement cost and for the temporary loss of land use, will be fully 
disbursed to the affected household before the civil works contractor is given access to the 
site. The completion of this step is a mandatory prerequisite for commencing any 
construction on private land. 

12. Management of Construction Camps, Storage, and Disposal Areas 
271. Impacts. The project will require the establishment of temporary facilities, including a site 
office, material laydown and stockpile yards, worker accommodation (if necessary), and equipment 
maintenance areas. The improper siting and management of these ancillary facilities can lead to a 
range of environmental and social impacts, including: 

 Habitat degradation and loss of vegetation. 
 Contamination of soil and water resources from fuel spills, improper waste disposal, and 

untreated wastewater. 
 Social friction with local communities. 
 Disturbance to local ecology and wildlife. 

272. Mitigation. To prevent or minimize these impacts, the Contractor will be required to prepare 
and implement a comprehensive Camp Management Plan as part of their Site-Specific Environmental 
Management Plan (SEMP). This plan must be submitted to and approved by the PIU before any site 
establishment activities begin. The plan, and all subsequent operations, must adhere to the following 
mandatory conditions: 
a) Site Selection Criteria 

(i) Prohibited Locations: All construction camps, storage yards, and disposal areas are strictly 
prohibited in any of the following sensitive locations: 
 Within the boundaries of the Biological Corridor, Government Reserve Forests, or 

Community Forests. 
 On productive agricultural land. 
 Within 50 meters of any water body, including rivers, streams, and natural drainage 

channels. 
 On steep, erosion-prone slopes. 

(ii) Siting Approval: All proposed locations must be sited in environmentally and socially 
acceptable areas and receive prior approval from the PIU. 
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b) Camp Layout and Management 
273. The Camp Management Plan must include a detailed layout and operational plan for all 
worker accommodation and ancillary facilities. The design and operation of these facilities must 
comply with all national regulations and shall be guided by international best practice, specifically 
the IFC/World Bank Group EHS Guidelines and the guidance note on "Workers’ Accommodation: 
Processes and Standards." The plan must, at a minimum, incorporate the following specific 
requirements: 

(i) Detailed Layout Plan: The plan must include a site layout drawing showing the location of 
accommodation blocks, sanitation facilities, kitchens/canteens, water supply points, waste 
collection areas, fuel storage, and site drainage. Separate and secure accommodation areas 
and sanitation facilities for male and female workers must be clearly demarcated. 

(ii) Accommodation Standards: 
o Structural Integrity: All accommodation structures must be structurally safe, 

weatherproof, and provide adequate protection from the elements. 
o Space and Ventilation: The living space per worker shall not be less than 3.0 square 

meters. Rooms must be provided with adequate ventilation (e.g., windows) and 
natural/artificial lighting. 

o Bedding: Each worker shall be provided with a separate bed. The sharing of beds is 
prohibited. 

(iii) Potable Water Supply: 
o The Contractor shall provide a reliable and sufficient supply of safe potable water for all 

workers for drinking and cooking purposes, meeting the National Drinking Water Quality 
Standards (NDWQS). 

o A separate, adequate supply of water for bathing, laundry, and general cleaning purposes 
must also be provided. 

(iv) Sanitation and Hygiene Facilities: 
o Toilets and Showers: The Contractor shall provide an adequate number of clean and well-

maintained toilets and showers, with a minimum ratio of one toilet per 15 workers. 
Facilities must be gender-segregated and provide privacy. 

o Wastewater Management: All toilets ("black water") and showers/kitchens ("grey water") 
must be connected to a properly designed and maintained septic tank and soak pit 
system. The use of open pit latrines is strictly prohibited. Effluent from these systems must 
not be discharged directly into any water body. 

o Handwashing: Handwashing stations with soap and running water must be provided at 
convenient locations, including outside toilets and near eating areas. 

(v) Solid Waste Management: 
o A system for segregated solid waste collection must be implemented within the camp, 

with clearly labelled bins for organic, recyclable, and non-recyclable waste. 
o All waste must be collected regularly and disposed of only at a government-approved 

disposal site. Open dumping or burning of waste on or near the project site is strictly 
prohibited. 

(vi) Canteen and Cooking Facilities: 
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o If the Contractor provides food, a dedicated, hygienic canteen and kitchen area must be 
established. Food preparation areas must be kept clean, and food handlers must adhere 
to strict hygiene standards. 

o If workers cook for themselves, designated cooking areas with clean fuel sources (e.g., 
LPG) must be provided. The use of firewood collected from surrounding forests is 
prohibited. 

c) Social and Administrative Measures 
(i) Local Employment: The Contractor will be required to maximize the employment of workers 

from local communities within the project area. This will minimize the need for establishing 
large external worker camps and will provide direct economic benefits to the host 
communities. 

(ii) Liaison with Authorities: The Contractor must formally notify the relevant local authorities 
(Gewog, health, and security officials) of the establishment and operation of any camp 
facilities to ensure proper surveillance and coordination. 

13. Stakeholder Communication and Disclosure Plan 
274. Objective. A robust Stakeholder Communication and Disclosure Plan will be implemented 
throughout the project's lifecycle. The objective is to ensure that all stakeholders, particularly local 
communities in Gasetsho Gom and Gasetsho Wom Gewogs, are kept fully informed of project 
activities and have formal channels for feedback and grievance redress. This proactive engagement 
is essential for building trust, managing expectations, and ensuring smooth project implementation. 
Communication Mechanisms. Following an initial round of consultations, the project will continue 
its engagement through the following formal mechanisms: 
a) Ongoing Stakeholder Consultations 
275. Meaningful consultations will continue at key project milestones. These sessions will serve to 
disseminate information and gather feedback on: 

 The final design of project components. 
 Confirmed environmental and social impacts (both positive and negative). 
 The specific mitigation measures outlined in the Environmental Management Plan (EMP). 
 The functionality and contact details for the Grievance Redress Mechanism (GRM). 

b) Public Information Disclosure 
276. Information will be made accessible through various channels: 

 Project Information Boards: Standardized information boards will be installed at prominent 
public locations within both Gewogs and at the main worksite. These boards will clearly 
display the project title, key activities, implementation schedule, and contact information for 
the PIU and the GRM focal person. 

 Digital Disclosure: Key project documents, including this IEE and subsequent environmental 
monitoring reports, will be uploaded to the project's official website for public access. 

c) Awareness and Training Programs 
277. Targeted awareness programs will be conducted as part of the project's capacity-building 
efforts: 
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 Community Awareness Sessions: Before construction begins, public meetings will be held in 
the affected communities to provide detailed information on the construction schedule, 
potential temporary disruptions (e.g., noise, traffic), safety protocols, and the worker's code 
of conduct. 

 Worker Induction Training: All project workers, including those of subcontractors, will 
undergo a mandatory induction that includes a session on conservation awareness. This 
training will cover the ecological sensitivity of the project area (especially the Biological 
Corridor), the strict prohibition on hunting and fishing, and the importance of respecting local 
customs and communities. 

14. Ensuring Contractor Compliance with Safeguard Requirements 
278. Impact and Risk. A key risk to the project's environmental and social performance is the 
potential for non-compliance by the contractor with the requirements of the ADB Safeguard Policy 
Statement (SPS) and the project's Environmental Management Plan (EMP). This non-compliance can 
stem from a lack of awareness or, more commonly, from the failure to allocate a sufficient budget 
for safeguard implementation. This can lead to environmental degradation, social conflicts, and a 
breach of the project's loan covenants. 
279. Mitigation. To mitigate this risk, a multi-faceted strategy will be implemented to ensure that 
all safeguard requirements are fully integrated into the procurement process and are legally binding 
upon the selected Contractor. 
a) Contractual Integration of Safeguards: The bidding and contract documents will include specific, 

non-negotiable clauses to ensure full compliance: 
i. EMP as a Binding Document and Bidding Annex: The full Environmental Management Plan 

(EMP) as detailed in this IEE report will be included as an integral and binding part of the 
contract documents, making all its mitigation measures and monitoring requirements legally 
enforceable. 

ii. Priced EMP in Bill of Quantities (BoQ): The Contractor will be required to submit a priced BoQ 
for the implementation of the EMP. This ensures that the costs for all environmental and 
social mitigation measures, including but not limited to traffic management, waste 
management, and EHS risk management, are budgeted for from the outset. Any bid not 
accompanied by a priced EHS/EMP plan may be rejected as nonresponsive. 

b) Contractor Training and Capacity Building 
i. Mandatory Induction: Prior to the commencement of any works, the PIU will conduct a 

mandatory induction and awareness training for the Contractor's key management and site 
staff. This training will cover their specific responsibilities for implementing the EMP, OHS 
plan, Grievance Redress Mechanism (GRM), and all relevant ADB and government regulations. 

d) Occupational Health and Safety (OHS) and Labour Standards 
The contract will specify mandatory adherence to national labour laws and OHS standards: 

i. OHS Costing: The BoQ will include a separate, mandatory line item for OHS costs, to be 
estimated based on the guidelines in the Bhutan Schedule of Rates – 2020. 

ii. Labour Requirements: The contract will explicitly state that the minimum age for employment 
is 18 years. 
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iii. Accident Liability & Past Performance: The contract will confirm that the Contractor is fully 
liable for providing medical care and accident compensation for all employees in the event 
of any work-related injury or accident. Bidders will be required to declare their past 
performance related to EHS compliance, including any contract suspensions or terminations. 

iv. Health and Safety Plan and Code of Conduct: The Contractor will be required to develop and 
implement a comprehensive Health and Safety Plan that includes protocols for managing 
public health risks on-site. The submission of a site-specific EHS Management Plan (EHSMP) 
and a signed EHS Code of Conduct for all personnel will be a contractual requirement. 

B. Anticipated Impacts and Mitigation Measures During the 
Construction Phase 

1. Impacts from Establishment of Construction Camps and Ancillary 
Facilities 

280. Impacts. The establishment of site offices, material storage yards, and worker camps will 
involve the clearing of vegetation and require dedicated water, sanitation, and power facilities. If 
improperly managed, these sites can become significant sources of pollution and social friction. Key 
risks include: 

 Silt-laden runoff from cleared areas degrading nearby water bodies. 
 Contamination from improper disposal of solid waste and untreated sanitary wastewater. 
 The proliferation of disease vectors due to poor sanitation, posing health risks to both 

workers and adjacent communities. 
281. Mitigation. The Contractor will be required to develop, submit for PIU approval, and 
implement a comprehensive Camp Management Plan as part of their SEMP. This plan must adhere 
to the following mandatory measures: 
a) Site Selection and Establishment 

(i) Consultation and Approval: All site locations must be selected in consultation with the local 
Gewog administration and approved by the PIU prior to establishment. Sites should be 
located away from villages to minimize social disturbance. 

(ii) Prohibited Locations: No camps, storage yards, or ancillary facilities will be permitted within 
the Biological Corridor, Government Reserve Forests, Community Forests, or on productive 
agricultural lands. 

(iii) Minimize Vegetation Clearing: Sites must be located in areas that require minimal vegetation 
clearance. The felling of trees for establishing facilities is to be avoided. Any unavoidable tree 
loss must be compensated for as per the project's compensatory afforestation plan. 

b) Camp Management and Environmental Controls 
(i) Sanitation: The Contractor will provide and maintain properly managed sanitation facilities 

(e.g., toilets connected to septic tanks) for all workers. Open pit latrines are not permitted. 
(ii) Waste Management: A system for segregated solid waste collection (organic, recyclable, and 

non-recyclable) must be implemented. All waste must be disposed of regularly at a 
government-approved disposal site. Open dumping or burning of waste is strictly prohibited. 

(iii) Erosion and Sediment Control: Diversion drains and silt traps will be installed around all 
cleared areas to prevent sediment-laden runoff from entering any water bodies. 



 

97 
 

(iv) Public Health and Safety: The Contractor will be responsible for implementing a Public Health 
Plan, including adherence to all national health and safety protocols, to protect both workers 
and the local community. 

c) Site Demobilization and Restoration 
1) Full Restoration: Upon completion of the work, the Contractor will be responsible for 

dismantling all temporary facilities, removing all waste and materials, and fully restoring all 
camp and storage sites to their original condition. 

2) Conditional Work Completion: The PIU will not issue the final work completion certificate 
until all restoration works have been completed to a satisfactory standard. 

2. Impacts on Agricultural Land 
282. Impact: Construction activities on the one affected agricultural plot (Plot No. TWM-138) will 
cause temporary impacts, including the loss of standing crops, disruption of farming activities, and 
potential degradation of soil quality if not managed properly. 
283. Mitigation Measures: Following the completion of all pre-construction requirements 
(including compensation payments), the Civil Works Contractor will be contractually obligated to 
implement the following specific mitigation measures to minimize the impact on agricultural land: 
a) Timing of Works: 

 To the greatest extent feasible, the Contractor shall schedule construction activities through 
the agricultural plot during the off-season or post-harvest period (November to February) to 
minimize the impact on standing crops and active cultivation. 

b) Topsoil Preservation: 
 Before any excavation begins, the Contractor must carefully strip the fertile topsoil 

(approximately the top 15-20 cm) from the construction corridor and stockpile it 
separately from the subsoil. This topsoil must be protected from erosion and contamination. 

c) Minimization of Disturbance: 
 All construction activities, machinery movement, and material storage will be strictly confined 

to the demarcated 3.5-meter Right-of-Way (RoW) to prevent any encroachment on the 
remaining parts of the field. 

d) Land Restoration: 
 Decompaction: After the trench is backfilled, the Contractor is required to de-compact the 

soil within the RoW (e.g., through deep ploughing or ripping) to restore its aeration and 
structure for agricultural use. 

 Topsoil Replacement: The stockpiled fertile topsoil will then be evenly spread back over the 
RoW as the final surface layer. 

 Final Verification: The land must be restored to a condition that is equal to or better than its 
pre-project state. The successful restoration must be formally verified and signed off by the 
landowner and the PIU before the works are considered complete. 

3. Impacts on Physical Cultural Resources (PCRs) 
1. Known Physical Cultural Resources 

284. Impact. The project alignment has been mapped against known Physical Cultural Resources 
(PCRs). The only identified PCR within 50 meters of the alignment is the Hetsokha Lhakhang. The 
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Lhakhang is located below an existing farm road, while the pipeline alignment is situated on the 
upper slopes above the road. Due to this spatial separation, no direct physical impacts on the 
Lhakhang are anticipated. The primary potential impacts are indirect and temporary, limited to 
nuisance from noise, dust, and vibration during the construction phase. 
Figure 39: Location of Hetsokha Lhakhang Showing Proposed Alignment of Transmission Mains (Source: Field Survey, Oct 
2025) 

 
285. Mitigation. To mitigate these indirect impacts and ensure the full protection of the Hetsokha 
Lhakhang, a site-specific mitigation strategy, developed in direct consultation with the Hetshokha 
community in October 2025, will be implemented by the Contractor. This approach moves beyond 
generic buffer zones to a methodology specifically tailored to the site's conditions and the 
community's cultural sensitivities. 
The following measures are mandatory for all works within 50 meters of the Lhakhang: 

(i) Prior Community Consultation and Work Scheduling: The Contractor will consult with the 
Lhakhang’s caretaker and the Hetshokha Tshogpa to identify periods of religious significance, 
festivals, or prayer ceremonies. All construction activities in this area will be scheduled to 
avoid these sensitive times. 

(ii) Controlled and Gradual Excavation Method: 
o It was jointly acknowledged by the project team and the community that the rocky terrain 

makes purely manual excavation unfeasible. 
o Therefore, the use of high-impact, high-vibration equipment such as heavy rock breakers 

is strictly prohibited. 
o Instead, the Contractor will employ a "gradual and careful excavation method" using a 

small excavator with a bucket attachment to slowly break and remove the rock. This 
method was proposed by the community as a culturally sensitive alternative to minimize 
ground vibration. 

(iii) Prohibition of Vibratory Compaction: For backfilling the trench, the use of heavy vibratory 
rollers or plate compactors is prohibited. As requested by the community, the Contractor will 
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use simple rolling compaction or manual tamping to consolidate the backfill material, 
thereby avoiding any risk of vibration damage to the Lhakhang's structure. 

(iv) Dust and Noise Control: Strict and enhanced dust suppression measures (e.g., continuous 
water sprinkling) and noise controls will be rigorously applied for all activities in the vicinity 
of the Lhakhang. 

(v) Contractor Liability: The contract will explicitly state that the Contractor is fully and financially 
liable for the cost of repairing any accidental damage to the Lhakhang or any of its associated 
structures. 
 

2. Chance Find Procedure for Unknown PCRs 
286. Procedure. While the project area is not a known archaeological site, a formal Chance Find 
Procedure is a mandatory safeguard for all excavation activities. This procedure ensures that any 
previously undiscovered artifacts or sites of historical, cultural, or archaeological importance are 
protected. 
287. The Contractor will be contractually obligated to adhere to the following step-by-step 
procedure in the event of any chance finds: 

(vi) Stop Work Immediately: Cease all construction activities in the immediate vicinity of the find. 
(vii) Secure the Site and Notify: Secure the area to prevent unauthorized access, damage, or theft. 

Immediately notify the PIU Site Supervisor. The PIU will then be responsible for formally 
notifying the national Department of Culture. 

(viii) Assessment by Competent Authority: The Department of Culture & Dzongkha 
Development (or its designated official) will be responsible for assessing the significance of 
the find and determining the appropriate course of action (e.g., documentation, recovery, or 
preservation in situ). 

(ix) Await Formal Clearance: Construction work in the affected area shall not resume until the 
Department of Culture has completed its assessment and the PIU has provided formal written 
clearance to the Contractor. 

4. Impacts on Local Access along Footpaths and Mitigation Measures 
288. Impact: A significant portion of the pipeline alignment, particularly the 5 km section within 
the Biological Corridor, has been strategically routed to follow existing traditional footpaths. While 
this design choice was made to minimize tree felling and new forest fragmentation, it will cause a 
direct, temporary impact on local community access. These footpaths are used by local residents for 
daily activities such as accessing community forests, grazing areas for cattle, and traveling between 
settlements. 
289. During the construction phase, activities such as trench excavation, pipe stringing, welding, 
and backfilling will temporarily obstruct or close sections of these footpaths. This will create 
disruptions for local community members and their livestock, potentially forcing them to use longer, 
more difficult alternative routes. Furthermore, open trenches and the presence of construction 
machinery pose a direct safety risk to people and animals using these paths. 
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290. Mitigation: To manage these impacts and ensure the safety and continued access for the 
local community, the Contractor will be required to implement a site-specific Community Access 
Management Plan as part of their SEMP. This plan must include the following mandatory measures: 

1. Community Consultation and Notification: The Contractor, in coordination with the PIU and 
local Gewog leaders, shall consult with the affected communities before starting work on any 
footpath section. Clear information will be provided on the schedule and duration of the 
planned works. 

2. Phased Construction to Minimize Disruption: Construction along the footpaths will be 
conducted in short, manageable sections (e.g., a few hundred meters at a time). The 
"excavate-lay-backfill" cycle will be completed as quickly as possible in each section to 
minimize the time any part of the path is closed. The trench shall not be left open for more 
than 48 hours in any given section. 

3. Provision of Safe, Alternative Access: Where a footpath section is temporarily closed, the 
Contractor will be responsible for providing and clearly marking a safe, short, and viable 
alternative bypass route for pedestrians and livestock. 

4. Safe Crossing Points: Where active trenches must be crossed, the Contractor shall install 
sturdy, temporary footbridges (e.g., planks with handrails) to ensure safe passage for 
community members. 

5. Site Safety and Barricading: All open trenches and hazardous work areas along the footpaths 
will be clearly demarcated with safety tape or temporary fencing to prevent accidental falls, 
especially during hours of low visibility. 

6. Full Restoration: Upon completion of work in each section, the footpath will be fully restored 
to its original condition or better, ensuring it is safe and easily passable for the community. 

5.  Impacts on Existing Community Infrastructure 
291. The pre-construction community consultations in October 2025 were instrumental in 
identifying specific community and private assets located along the pipeline alignment that are at 
risk of damage or disruption during construction. The following section details these facility-specific 
impacts and their corresponding mandatory mitigation measures. 
292. A Pre-Construction Joint Verification Survey will be a prerequisite for all the measures listed 
below. Before commencing work in any section, the Contractor, PIU, and community representatives 
will jointly walk the alignment to precisely map and mark all sensitive infrastructure. 

a) Impacts on Irrigation Channels and Drinking Water 
293. Overall Impact: The 21.1 km pipeline alignment will unavoidably intersect or run parallel to 
several existing, community-managed irrigation systems that are critical for local agricultural 
livelihoods. During the October 2025 consultations, communities identified several high-risk 
locations where construction activities could cause physical damage to channels or spring sources, 
block water flow with sediment, or disrupt the water supply to paddy fields. As these communities 
have no alternative irrigation sources, any disruption poses a significant threat to their crop yields 
and food security. 
294. The specific locations and potential impacts are detailed below: 
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1. Hetshokha Chiwog (approx. Chainage 4 km): 
• Nature of Impact: The pipeline alignment directly overlaps for approximately 400 

meters with a key irrigation channel that sources water from the Hetshotsangchhu. This 
channel is the primary irrigation source for seven households in Hetshokha village. 
Construction activities such as trenching and backfilling in this section will cause direct, 
temporary physical disruption to the channel. Refer figure 41 for the location of existing 
irrigation channel north of Tonglabji. 

2. Shingkhay Khamay Chiwog (approx. Chainage 14 km): 
• Nature of Impact: The alignment traverses a sensitive watershed area that serves as both a 

drinking water and irrigation source for the community. Construction poses a multi-faceted 
risk: 

o Risk to Spring Sources: The main transmission line passes between two perennial 
springs -Tashigyem Spring (above the alignment) and Lata Spring (below the 
alignment). Construction activities could contaminate these critical sources with 
sediment-laden runoff or physically damage their intake structures. In a worst-case 
scenario, ground disturbance could alter the hydrology and lead to the permanent 
degradation or loss of these springs. (Figure 42 for the locations of spring water 
sources of irrigation and drinking water). 

o Risk to Drinking Water Source: The main transmission line intersects the drinking 
water pipeline that supplies the Gasetsho-Wom Gewog Centre and two dependent 
households, and also passes directly above a spring water source serving one 
independent household. All affected residents rely solely on these sources for their 
potable water needs. Any physical damage or disruption during construction could 
severely compromise water availability, posing significant risks to public health and 
community well-being. 

o Risk to Irrigation Channels: The concrete irrigation channels fed by these springs are 
at risk of damage from nearby excavation. This system irrigates paddy fields for a total 
of 17 households (11 in Shingkhay Khamay and 6 in Khatay Chiwog). 

3. Shingkhay Khatay Chiwog (approx. Chainage 15.9 km and 17.7 km): 
• Nature of Impact: The community has identified two additional irrigation water sources and 

their associated channels that are likely to be intersected by the pipeline alignment at 
approximately km 15.9 (serving Shingkhay Khatay village) and km 17.7 (serving Phakha 
village). Damage at these crossing points would disrupt both irrigation and, in some cases, 
drinking water supply for these communities. 

Mitigation Measures for Impacts on Irrigation Channels 
To prevent any disruption to agricultural livelihoods, the Contractor will be contractually required to 
implement the following site-specific protection and restoration measures for all affected irrigation 
channels and sources in Hetshokha, Shingkhay Khamay, and Shingkhay Khatay Chiwogs. These 
measures will be a core part of the Contractor's SEMP and a condition for commencing work in these 
sensitive areas. 
1. General Requirements for All Affected Locations: 
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• Pre-Construction Joint Survey: Before any earthworks begin, the Contractor's Site Supervisor, 
the PIU Engineer, and community representatives (led by the Tshogpa) will conduct a joint 
walkover survey to: 

o Precisely map and demarcate all irrigation channels, spring sources, and pipeline 
crossings. 

o Document the pre-construction condition of the infrastructure with dated 
photographs. 

o Mutually agree on the specific protection methods and timing of works. 
• Contractor Liability and Immediate Repair: The contract will explicitly state that the Contractor 

is fully liable for any damage to community infrastructure. Any damage must be repaired 
immediately to restore full functionality at the Contractor's cost. 

• Final Restoration and Verification: Upon completion, all affected channels and sites will be 
restored to their original condition or better, to be verified through a final joint inspection 
with community representatives before acceptance by the PIU. 

2. Specific Measures by Location: 
a. Hetshokha Channel (approx. Chainage 4 km): 

o Seasonal Work Scheduling: As requested by the community, all major construction 
activities along the 400-meter overlapping section will be scheduled during the 
agricultural off-season (November to February) to the greatest extent feasible. 

o Contingency for In-Season Work: If any work must be carried out during the agriculture 
season, the Contractor is required to install a temporary bypass pipe to ensure the 
uninterrupted flow of irrigation water. 

o Phased Construction: Work will be conducted in short, manageable segments to minimize 
the duration of any potential disruption. 
 

b. Shingkhay Khamay Channels and Springs (approx. Chainage 14 km): 

The Contractor must implement a multi-layered mitigation strategy in this sensitive watershed 
area to address the distinct risks to drinking water sources, pipelines, and irrigation channels. 
 Protection of Spring Sources (Taashigyem and Lata Springs): 

o A "No-Entry" and "No-Disturbance" buffer zone of at least 15 meters will be clearly 
demarcated around the intake points of both springs. No machinery, material storage, 
fuel handling, or waste disposal will be permitted within this zone. 

o Enhanced Sediment Control: A robust system of check dams, silt fences, and log 
barriers (covering an estimated 370 meters of the downslope area) will be 
installed before earthworks begin to prevent any sediment runoff into the springs or 
channels. 

 Protection of Drinking Water Pipelines: 
o Manual Excavation: To prevent accidental pipe rupture, all excavation within 1.5 

meters of the identified drinking water pipelines (serving the Gewog Centre and 
households) must be carried out by hand. 

o Provision of Alternative Water Supply: The Contractor must have a contingency plan 
in place. If any temporary, unavoidable disruption to the drinking water supply occurs, 
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the Contractor must immediately provide an alternative source of safe potable 
water (e.g., via tankers) to the affected households and the Gewog Centre for the full 
duration of the disruption. 

 Protection of Irrigation Channels: 
o Structural Protection: The concrete irrigation channels will be protected from 

machinery and excavation activities. Where necessary, temporary physical barriers or 
supports will be put in place. 

o Maintain Flow: The Contractor must ensure that the channels remain clear of any 
construction debris and that irrigation flow is not impeded at any time. 

 Seasonal Work Scheduling:  
o As requested by the community, all major construction activities along the 400-meter 

overlapping section will be scheduled during the agricultural off-season (November 
to February) to the greatest extent feasible 

295. This combination of buffer zones, manual excavation, enhanced sediment control, and 
contingency planning is designed to safeguard all critical water infrastructure within this area. 

c. Shingkhay Khatay and Phakha Channel Crossings (approx. Km 15.9 and Km 17.7): 
o Protection at Crossings: At the points where the pipeline crosses these two irrigation 

channels, the Contractor will implement structural protection measures, such as 
temporary supports or shoring, to ensure the channels remain stable and functional 
during and after construction. 

o Ensure Continuous Flow: The Contractor must ensure that water flow in these channels is 
maintained throughout the construction period, using temporary diversions if necessary. 

Figure 40: The main transmission line crossing and running parallel to the existing Irrigation channel of Hetshokha Chiwog 
(Source: Hydraulic Structure Design Report, Hesotshamchu IWSS, Wangdue Dzongkhag, Aug 2025. & Field survey, Oct. 2025) 
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Figure 41: The main transmission line crossing and running parallel to the existing Irrigation water sources and Irrigation 
channel of Shingkhay Khamay Chiwog as well drinking water sources of 3 Households and the Gasetsho-Wom Gewog Centre. 
(Source: Hydraulic Structure Design Report, Hesotshamchu IWSS, Wangdue Dzongkhag, Aug 2025. & Field survey, October 
2025) 

 
Figure 42: Existing irrigation channels and water sources of Tonglabji, Hetshokha Chiwog and Shingkhay Khamay Chiwogs 
(Source: Field Survey, October 2025) 

 
6. Impacts on Farm Roads and Associated Infrastructure 

Overall Impact:  
296. As shown in Figure 44, the pipeline alignment between approximately Chainage 5 km and 6 
km runs directly alongside and frequently intersects the existing farm road serving Hetshokha, 
Tongchaykha, and Tonglabji villages. Community consultations confirmed that construction along 
this critical corridor poses a multi-faceted risk of disrupting community movement and damaging 
essential infrastructure. The specific impacts, visually confirmed during 13-15 October 2025, are 
detailed below. 
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1. Impact on Community Access and Movement 
297. Impact: Trenching and pipe-laying activities directly on or alongside the narrow farm road 
will temporarily block or restrict the primary route used by the community for daily travel between 
homes, agricultural fields at Tonglabji and Tongchaykha. This will cause significant disruption for 
pedestrians and any farm machineries & vehicles. 
2. Impact on Road Surface and Drainage Structures 
298. Impact: The process of excavation along the farm road poses a direct risk to the road surface 
and its essential drainage infrastructure. The specific impacts are twofold: 

 General Risk to Drainage System: The alignment intersects at least three existing 
culverts between Chainage 5 km and 6 km (refer to Figure 44). If these structures are 
damaged by machinery or blocked by construction spoil, it will impede the natural cross-
drainage. This can lead to waterlogging on the road, accelerated erosion of the road surface, 
and potential localized flooding during rainfall. 

 Critical Risk at Thab Chhu Crossing: The culvert over the Thab Chhu stream has been 
identified by the Hetshokha community as a point of particular concern. The structure is 
reportedly in a dilapidated condition and may not withstand the stress of construction traffic 
or nearby excavation. The failure of this specific culvert would be a critical issue, as it would 
completely cut off access for the people of Hetshokha to their agricultural lands in Tonglabji, 
severely impacting their livelihoods. This represents a significant, site-specific social and 
economic risk associated with the project's construction phase. 

3. Impact on Utilities (Electric Poles and Water Taps) 
299. Impact: The map confirms the community's concerns by showing several critical utilities 
located on the edge of the road, directly in the path of or adjacent to the construction corridor: 

 Electric Poles: The alignment passes in very close proximity to at least four existing electric 
poles (marked as red lines on the map, Figure 44 & 45). Excavation near the base of these 
poles could compromise their stability, posing a safety risk and disrupting power supply. 

 Private Water Tap: In Tonglabji, the alignment passes extremely close to an outdoor private 
water tap (marked as a green star in the map, Figure 41), which is a key source of water for 
local resident. 

Mitigation Measures for Farm Roads and Associated Infrastructure 
300. To address these site-specific risks, the Contractor will be required to implement the following 
measures as part of their SEMP. 
1. Pre-Construction Joint Survey: 
301. Before commencing any work along the farm road section, a joint walkover survey will be 
conducted with the Contractor, PIU, and community representatives. The survey will precisely map 
and mark the location of all culverts, side drains, electric poles, and water taps along the alignment. 
The pre-construction condition of the road and all assets will be documented with dated 
photographs. 
2. Community Access Management: 
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302. To manage the temporary disruption to the farm road serving Hetshokha and Tonglabji, the 
Contractor will be required to implement the following measures: 

 Phased Construction: All work along the road will be executed in short, rolling sections. The 
Contractor will be required to complete the excavate-lay-backfill cycle and restore passage 
in one section before moving to the next, minimizing the length of active disruption at any 
given time. 

 Maintain Agricultural and Pedestrian Access: A safe and continuous passage for community 
members and their livestock must be maintained at all times. Specifically, as requested by the 
community, the Contractor must ensure that a clear and stable access path, with a minimum 
width of 1.5 meters, is always available to allow for the movement of power tillers between 
Hetshokha and the agricultural fields in Tonglabji. This may require the use of temporary steel 
plates to cover open trenches. 

 Continuous Community Consultation and Notification: 
o Advance Notification: The Contractor, through the PIU, will provide the community 

with a clear work schedule at least one week in advance of starting work on the road 
section. 

o On-site Coordination: The Contractor's Site Supervisor must consult directly with the 
Tshogpa of Hetshokha Chiwog prior to commencing excavation in any new segment. 
This ongoing, on-the-ground coordination is mandatory to manage daily access 
needs and resolve any immediate issues. 

3. Protection of Road and Drainage Structures: 
a. General Protection of Drainage Structures: 

o Maintain Functionality: The Contractor is required to keep all four existing culverts and all 
associated side drains along the farm road free from soil, construction debris, and other 
obstructions at all times to ensure that the natural drainage is not impeded. 

o Damage Prevention: Machinery and materials must be stored and operated in a manner 
that avoids causing any physical damage to the existing culvert structures. 

b. Specific Action for the Dilapidated Culvert over Thab Chhu Stream: 
o Community Request for Upgrade: The project formally acknowledges the request from 

the Hetshokha community to upgrade the existing, dilapidated culvert over the Thab 
Chhu stream. The community proposed that the project replace this structure with a 
wider, more robust, multipurpose culvert capable of safely supporting both community 
vehicles (including power tillers) and the new transmission pipeline. 

o Project Commitment to Assess: In response to this goodwill request, the Project 
Implementation Unit (PIU) will conduct a technical and financial feasibility assessment for 
this proposed enhancement. The findings will be shared with the Dzongkhag 
administration and the community to determine the viability of including this upgrade 
within the project's scope. 

c.  Road Surface Management and Final Restoration: 
o Damage Minimization and Repair: The Contractor is required to operate heavy machinery 

in a manner that minimizes damage to the road surface and will be held fully liable for 
the immediate repair of any damages caused during construction. 
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o Full Restoration: Upon completion of all works, the entire affected road section, including 
its surface and all drainage structures, must be fully restored to its original or better 
condition. The final restoration will be formally verified through a joint inspection with 
the PIU and community representatives before the work is accepted as complete. 

4. Protection of Utilities: 
303. To prevent damage to essential public utilities located along the farm road, the following 
specific protection measures are mandatory: 

 Controlled Excavation in Proximity Zones: 
o Within a 3-meter radius of any identified electric pole and a 1.5-meter radius of the 

community water tap and its associated pipeline, standard bulk excavation with large 
machinery is prohibited. 

o In these controlled zones, the Contractor must use precision excavation methods. This 
may include the use of smaller machinery (e.g., excavator with smaller bucket) or 
pneumatic tools (e.g., jackhammers) to carefully break up rock and soil. The final 
excavation immediately adjacent to the utility must be completed using hand tools. 

 Structural Support for Poles: If excavation is required to a depth that could compromise the 
stability of any electric pole, temporary structural supports (e.g., guy wires or bracing) must 
be installed before work begins in that area. This work shall be done in consultation with the 
relevant power utility authority. 

 Contractor Liability for Damages: The contract will hold the Contractor fully and financially 
liable for the immediate repair and restoration of any damaged utilities. The Contractor must 
have a clear protocol for immediately notifying the PIU and the relevant utility provider in the 
event of any damage to ensure the swift restoration of services. 
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Figure 43: Detailed Alignment and Location of Sensitive Community Infrastructure in Hetshokha and Tonglabji (Source: 
Hydraulic Structure Design Report, Hesotshamchu IWSS, Wangdue Dzongkhag, Aug 2025. & Field survey, October 2025) 

 
Figure 44: Photographs of Utilities and Culvert over Thab Chhu stream that are likely to be damaged during excavation works 
(Source: Field survey, October 2025) 

 
7. Impacts from Transportation of Materials and Equipment 

304. Impacts. The transportation of construction materials (sand, aggregates, pipes) and the 
movement of heavy machinery will generate a range of temporary, localized impacts. These include: 
305. Increased Traffic and Safety Risks: Project-related vehicle traffic can increase congestion 
on local roads and pose safety risks to other road users and pedestrians. 

 Air Pollution: Dust will be generated from the movement of vehicles on unpaved roads and 
from uncovered loads. Exhaust fumes from trucks and machinery will also contribute to local 
air pollution. 
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 Noise Pollution: The movement of heavy vehicles will generate noise, which can be a nuisance 
to nearby communities and sensitive receptors. 

 Road Damage: Local farm roads and access tracks may be damaged by the repeated passage 
of heavy, loaded trucks. 
 

306. Mitigation. To manage these impacts, the Contractor will be required to develop and 
implement a comprehensive Traffic Management Plan as part of their SEMP. This plan will include 
the following mandatory measures: 
a) Traffic and Road Safety Management 

(i) Scheduling: Transportation of materials will be scheduled during off-peak hours where 
possible to minimize disruption to local communities. 

(ii) Road Maintenance: The Contractor will be responsible for maintaining the access roads used 
by project vehicles in a safe, passable condition and for repairing any damage caused by 
project traffic. 

(iii) Safe Stockpiling: The temporary stockpiling of materials along roadsides must be done in a 
manner that does not obstruct traffic flow or create safety hazards for the public. 

b) Dust and Air Pollution Control 
(i) Covered Loads: All trucks transporting loose materials (sand, soil, aggregates) must be fitted 

with securely fastened tarpaulin covers to prevent dust emissions during transit. 
(ii) Dust Suppression: Regular watering of unpaved access roads and active work areas will be 

conducted, particularly during dry and windy conditions, to suppress dust. 
(iii) Vehicle and Equipment Maintenance: All project vehicles and machinery will be maintained 

in good working order and regularly serviced to ensure compliance with national (RSTA) 
emission standards and to minimize visible exhaust smoke. 

8. Impacts of Temporary Access Path Construction on Hilly or Steep Terrain 
307. Impacts. The construction of temporary access paths along the pipeline alignment on steep, 
mountainous terrain poses significant environmental and safety risks. Poorly planned or executed 
works can lead to: 

 Slope Destabilization and Landslide Risk: Improper cutting into slopes can trigger soil erosion, 
slope failure, and landslides, particularly during the monsoon. 

 Habitat Degradation: The physical construction footprint, combined with the downslope-
disposal of excavated material, can destroy a much wider swath of vegetation and habitat 
than just the path itself. 

 Occupational Health and Safety (OHS): Working with machinery on unstable, steep ground 
presents a high risk of accidents for construction personnel. 

308. Mitigation. A systematic and environmentally sound approach to access path construction 
is mandatory. The Contractor will be required to adhere to the final alignment approved by the PIU 
and DoFPS and implement the following measures: 
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a) Planning and Pre-construction 
(i) Precise Demarcation: Prior to any clearing, the approved alignment and its boundaries will be 

clearly staked and marked on the ground to prevent unnecessary vegetation removal and 
over-cutting. 

b) Excavation and Spoil Management 
(i) Strict Prohibition on Side-Casting: The indiscriminate dumping or pushing of excavated soil, 

rock, and debris ("spoil") downslope is strictly forbidden. 
(ii) Controlled Spoil Disposal: All excess spoil material must be collected and transported to pre-

approved and properly engineered disposal sites, as defined in the Spoil Management Plan 
(SMP). 

(iii) Controlled Tree Felling: Trees will be felled directionally (inward toward the alignment) to 
prevent damage to adjacent vegetation and to ensure logs do not roll downslope. 

c) Construction Techniques and Equipment 
(i) Minimize Blasting: The use of explosives will be minimized. Where rock removal is necessary, 

preference will be given to mechanical methods such as ripping with an excavator bucket or 
using hydraulic hammers. 

(ii) Controlled Blasting: If blasting is unavoidable, "controlled" blasting techniques will be 
employed to minimize noise, vibration, and over-break. 

(iii) Appropriate Machinery: Hydraulic excavators suitable for steep terrain will be used to 
minimize the construction footprint and enhance operational safety. 

d) Slope Stabilization and Drainage 
(i) Temporary Drainage: Temporary drainage channels (catch drains) will be constructed along 

the access path to safely convey rainwater and prevent the formation of erosive gullies. 
(ii) Slope Stabilization: In critically steep or unstable sections, engineered slope stabilization 

measures, such as retaining walls and bioengineering (e.g., jute netting, planting of native 
grasses), will be implemented concurrently with the construction. 

9. Impacts and Mitigation for Works within the Biological Corridor and 
Government Reserve Forest 

309. Impacts. All construction activities within the Biological Corridor and Government Reserve 
Forest will cause temporary but direct impacts. These include localized habitat disturbance from 
vegetation clearing and excavation, noise and dust from machinery, and potential disruption to 
wildlife movement. Without stringent controls, these activities could degrade the ecological integrity 
of these nationally important protected areas. 
310. Mitigation: Special Environmental Management Protocols. To ensure the highest level of 
protection for these sensitive areas, the Contractor will be contractually required to implement the 
following Special Environmental Management Protocols. These protocols supplement the general 
EMP and are mandatory for all works within the Biological Corridor and Government Reserve Forest. 
a) Work Protocols and Timing 

(i) Seasonal Scheduling: All major in-stream and earthworks will be scheduled during the lean 
season to minimize erosion risk and avoid periods of high biological activity. 
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(ii) Daylight Working Hours: All construction activities will be strictly limited to daytime hours 
(from dawn until dusk) to allow for free and undisturbed movement of wildlife at night. 

(iii) Controlled Excavation: The use of smaller, appropriate machinery (e.g., handheld or mini 
excavators) is required to minimize the construction footprint. The depth of excavation will 
be limited to the minimum required for pipe safety. 

(iv) Blasting Prohibition: The use of conventional explosives is prohibited. Where hard rock is 
encountered, "controlled blasting" techniques must be used. 

b) Site Establishment and Waste Management 
(i) Prohibited Facilities: The establishment of any worker camps, equipment yards, or material 

storage areas within the boundaries of the Biological Corridor or Government Reserve Forest 
is strictly forbidden. 

(ii) Waste Management: Indiscriminate dumping of any construction debris, spoil, or waste is 
strictly prohibited. All waste materials must be collected and disposed of at pre-approved 
sites outside of sensitive areas. 

c) Habitat Restoration and Compensation 
(i) Compensatory Afforestation: The project will fully fund a compensatory afforestation 

program, to be implemented by the DoFPS, to compensate for all trees felled. The program 
will use native species selected by DoFPS. 

(ii) Progressive Restoration: All disturbed areas will be progressively restored as work is 
completed. This includes re-contouring the land and using bioengineering methods on steep 
slopes to ensure long-term stability and facilitate natural regeneration. 

d) Biodiversity Protection and Compliance 
(i) Worker's Code of Conduct: The Contractor will enforce a strict Worker's Code of Conduct that 

explicitly prohibits hunting, fishing, poaching, and the collection of any forest products by 
any project personnel. Mandatory awareness training on this code and the legal penalties 
under the Forest and Nature Conservation Act will be provided to all workers. 

(ii) Consultation with DoFPS: All work plans and schedules within these protected areas will be 
developed in close consultation with, and be subject to the approval of, the Chief Forest 
Officer of the Wangdue Phodrang Forest Division. 

10. Soil Erosion 
311. Impact. Soil erosion is a primary environmental risk associated with the project, given that 
construction activities—including excavation for the pipeline trench, establishment of access paths, 
and clearing of ancillary sites—will take place on the region's steep, mountainous terrain. During 
rainy periods, exposed soil can be easily washed away by surface runoff. This can destabilize slopes, 
lead to the loss of valuable topsoil, and cause sedimentation of the Hetshotsangchhu and its 
tributaries, degrading water quality and aquatic habitats. 
312. Mitigation. The Contractor will be required to prepare and implement a site-specific Erosion 
and Sediment Control Plan (ESCP) as part of their SEMP. This plan will be a condition for the 
commencement of any earthworks and must incorporate the following mandatory measures: 
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a) Work Planning and Exposure Minimization 
(i) The extent and duration of soil exposure will be minimized at all times. Construction will be 

phased to the extent possible, and disturbed areas will be progressively rehabilitated rather 
than left exposed until the end of the project. 

(ii) Major earthworks will be scheduled to avoid the peak monsoon season where feasible. 
b) Spoil and Stockpile Management 

(i) The indiscriminate dumping or side-casting of excavated material (spoil) is strictly prohibited. 
All excess spoil will be collected and transported to pre-approved disposal sites as defined in 
the Spoil Management Plan. 

(ii) Temporary stockpiles of soil and other materials will be located away from drainage paths, 
covered with tarpaulins, and surrounded by silt fences to contain any runoff. 

c) Runoff and Sediment Control Measures 
(i) Structural controls such as silt fences, check dams, and temporary diversion drains will be 

installed down-slope of all construction areas and material stockpiles. These measures will 
intercept and slow runoff, allowing sediment to settle before the water enters natural 
drainage channels. 

(ii) All backfilled trenches will be properly compacted to prevent subsidence and the formation 
of erosive channels. 

d) Site Stabilization and Restoration 
(i) Upon completion of work in any given area, all disturbed surfaces will be promptly stabilized 

and revegetated with native grasses and shrubs to provide long-term protection against 
erosion. 

11. Impacts on Surface Water Quality 
313. Impacts. Construction activities pose a direct risk to the surface water quality of the 
Hetshotsangchhu and its tributaries, particularly during the monsoon season. Runoff from the project 
site can transport pollutants into the river system, leading to temporary but significant degradation. 
The primary risks are: 

 Sediment Runoff: Exposed soil from the pipeline trench, access paths, and material stockpiles 
can be easily eroded by rainfall, increasing the turbidity (suspended solids) of the river. This 
can harm aquatic life and degrade downstream habitats. 

 Chemical Contamination: Spills or leaks of fuel, oils, and lubricants from construction 
machinery and storage areas can contaminate both soil and water, introducing toxic 
substances into the aquatic environment. 

 Waste Contamination: Improper disposal of solid waste and untreated sanitary wastewater 
from worker camps can pollute the river with pathogens and other contaminants. 
 

314. Mitigation. To protect surface water quality, the Contractor will be required to prepare and 
implement a comprehensive Water Quality Management Plan as part of their SEMP. This plan must 
include the following mandatory measures: 
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a) Erosion and Sediment Control 
(i) Seasonal Scheduling: All major earthworks and in-stream activities shall be scheduled during 

the dry season to the greatest extent feasible, avoiding the peak monsoon months. 
(ii) Sediment Barriers: Silt fences, check dams, and other sediment barriers shall be installed and 

maintained down-slope of all construction areas, stockpiles, and spoil disposal sites to 
intercept runoff before it reaches any water body. 

(iii) Proper Backfilling: All backfilled trenches will be properly compacted in layers to prevent 
subsidence and erosion. 

b) Hazardous Materials and Chemical Management 
(i) Designated Storage: All fuel, oil, and chemical storage shall be located on an impervious base 

within a secure, bunded area at least 50 meters away from any water body. The bunded area 
must have a capacity of 110% of the largest container stored within. 

(ii) Controlled Refuelling and Maintenance: Vehicle and equipment refuelling and maintenance 
shall occur in a designated, protected area away from water bodies. 

(iii) Spill Response: A fully stocked spill response kit will be maintained on-site at all times, and 
workers will be trained in its use. 

c) Site and Waste Management 
(i) Camp and Stockpile Setbacks: Worker camps, toilets, and material stockpiles shall be located 

at least 50 meters away from the Hetshotsangchhu or any other watercourse. 
(ii) Waste Disposal: All solid waste and wastewater from camp facilities will be managed and 

disposed of at approved off-site locations, in accordance with the Camp Management Plan. 
d) Water Quality Monitoring 

(i) Regular Monitoring: Water quality monitoring will be conducted as specified in the 
Environmental Management Plan (EMP), with samples taken upstream and downstream of 
major work areas, particularly after significant rainfall events, to ensure mitigation measures 
are effective. Key parameters will include turbidity and pH. 

12. Impacts on Surface Water Quality 
315. Impacts. Construction activities pose a direct risk to the surface water quality of the 
Hetshotsangchhu and its tributaries, particularly during the monsoon season. Runoff from the project 
site can transport pollutants into the river system, leading to temporary but significant degradation. 
The primary risks are: 

 Sediment Runoff: Exposed soil from the pipeline trench, access paths, and material stockpiles 
can be easily eroded by rainfall, increasing the turbidity (suspended solids) of the river. This 
can harm aquatic life and degrade downstream habitats. 

 Chemical Contamination: Spills or leaks of fuel, oils, and lubricants from construction 
machinery and storage areas can contaminate both soil and water, introducing toxic 
substances into the aquatic environment. 

 Waste Contamination: Improper disposal of solid waste and untreated sanitary wastewater 
from worker camps can pollute the river with pathogens and other contaminants. 
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316. Mitigation. To protect surface water quality, the Contractor will be required to prepare and 
implement a comprehensive Water Quality Management Plan as part of their SEMP. This plan must 
include the following mandatory measures: 
a) Erosion and Sediment Control 

(i) Seasonal Scheduling: All major earthworks and in-stream activities shall be scheduled during 
the dry season to the greatest extent feasible, avoiding the peak monsoon months. 

(ii) Sediment Barriers: Silt fences, check dams, and other sediment barriers shall be installed and 
maintained down-slope of all construction areas, stockpiles, and spoil disposal sites to 
intercept runoff before it reaches any water body. 

(iii) Proper Backfilling: All backfilled trenches will be properly compacted in layers to prevent 
subsidence and erosion. 

b) Hazardous Materials and Chemical Management 
(i) Designated Storage: All fuel, oil, and chemical storage shall be located on an impervious base 

within a secure, bunded area at least 50 meters away from any water body. The bunded area 
must have a capacity of 110% of the largest container stored within. 

(ii) Controlled Refuelling and Maintenance: Vehicle and equipment refuelling and maintenance 
shall occur in a designated, protected area away from water bodies. 

(iii) Spill Response: A fully stocked spill response kit will be maintained on-site at all times, and 
workers will be trained in its use. 

c) Site and Waste Management 
(i) Camp and Stockpile Setbacks: Worker camps, toilets, and material stockpiles shall be located 

at least 50 meters away from the Hetshotsangchhu or any other watercourse. 
(ii) Waste Disposal: All solid waste and wastewater from camp facilities will be managed and 

disposed of at approved off-site locations, in accordance with the Camp Management Plan. 
d) Water Quality Monitoring 

(i) Regular Monitoring: Water quality monitoring will be conducted as specified in the 
Environmental Management Plan (EMP), with samples taken upstream and downstream of 
major work areas, particularly after significant rainfall events, to ensure mitigation measures 
are effective. Key parameters will include turbidity and pH. 

13. Impacts on Air Quality 
317. Impacts. Construction activities will temporarily degrade the local air quality. The primary 
impacts are: 

 Dust Generation (Particulate Matter): Excavation, material transportation, and vehicle 
movement on unpaved surfaces will generate significant dust, especially during dry and 
windy conditions. 

 Exhaust Emissions: The operation of construction vehicles, machinery, and generators will 
release gaseous pollutants, including Nitrogen Oxides (NOx), Carbon Monoxide (CO), and 
Sulphur Oxides (SOx), which will add to the already elevated background levels of NO2. 
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318. The significance of these impacts is greatly amplified by the area's specific atmospheric 
conditions. The baseline monitoring has established that the local airshed has a very poor natural 
dispersion capacity, with calm conditions prevailing 50% of the time. This means that pollutants are 
not easily diluted or carried away, but instead tend to linger and accumulate near their source. 
319. The release of NOx from machinery is of particular concern, as it will exacerbate the already 
elevated background levels of Nitrogen Dioxide (NO2), which already exceed WHO health guidelines. 
While much of the alignment is in forested areas away from community settlements, this poor 
dispersion poses a direct health risk to on-site workers and can degrade the sensitive ecosystem of 
the Biological Corridor. 
320. Mitigation. The Contractor will be required to prepare and implement a comprehensive Air 
Quality Management Plan as part of their SEMP. This plan must include the following mandatory 
measures: 
a) Dust Control and Management 

(i) Water Suppression: Active work areas, unpaved access roads, and material stockpiles shall be 
regularly sprayed with water to suppress dust, especially during dry periods. 

(ii) Covered Transport and Stockpiles: All trucks transporting loose materials (soil, sand) must be 
fitted with securely fastened tarpaulin covers. Stockpiles left idle shall also be covered. 

(iii) Vehicle Speed Limits: Strict speed limits will be enforced for all project vehicles on unpaved 
roads to minimize dust generation. 

(iv) Vehicle Cleaning at Exit Points: At the exit points of all major material stockpile areas, quarry 
sites, and spoil disposal sites, the Contractor shall establish and operate a vehicle cleaning 
station. All trucks must have their wheels and undercarriages washed down before entering 
public roads to prevent the tracking of mud and dirt, which is a major source of road dust. 

b) Emission Control from Vehicles and Machinery 
(i) Regular Maintenance: All vehicles and machinery will undergo regular maintenance in 

accordance with manufacturers' specifications to ensure efficient fuel combustion and 
compliance with national (RSTA) emission standards. 

(ii) Reduced Idling: The unnecessary idling of engines is strictly prohibited. Machines and vehicles 
shall be shut off when not in use. 

c) Work Practices and Site Management 
(i) Sequential Construction: Work will be conducted sequentially (excavation, pipe laying, 

immediate backfilling) to minimize the area and duration of exposed soil at any given time. 
(ii) Spoil Management: Excess excavated soil will be removed from the worksite promptly and 

transported to a pre-approved disposal area. Stockpiling of spoil material on-site will be 
minimized. 

d) Monitoring 
(i) Visual Monitoring: The PIU Site Supervisor will conduct daily visual inspections for excessive 

dust or smoke emissions. 
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(ii) Instrumental Monitoring: Ambient air quality monitoring will be conducted periodically as 
specified in the Environmental Management Plan (EMP) to ensure that mitigation measures 
are effective and standards are not exceeded. 

14. Impacts Due to Noise and Vibration 
321. Anticipated Impacts. During the construction phase, a significant and highly perceptible 
increase in ambient noise levels is expected. Noise and vibration will be generated by: 

 The operation of heavy machinery (excavators, generators). 
 The movement of transport vehicles. 
 Construction activities such as cutting and pipe handling. 

 
322. The baseline noise monitoring confirmed that the project area is an extremely quiet, rural 
environment. The night-time ambient noise level (46.14 dBA) is already slightly above the WHO's 
health-based guideline (< 45 dBA) for preventing sleep disturbance. This establishes that the acoustic 
environment, particularly at night, is highly sensitive and has no capacity to absorb additional noise 
without causing significant adverse impacts. 
323. Any noise generated by the project will therefore be highly intrusive, posing a risk of: 

 Disturbance to Wildlife: Disrupting the behaviour of sensitive fauna within the Biological 
Corridor, especially nocturnal species accustomed to near-silence. 

 Nuisance to Communities: Causing annoyance and sleep disturbance to residents in nearby 
settlements. 

 Disruption to Sensitive Receptors: Interfering with the tranquillity of the Hetshokha Lhakhang. 
 

324. Mitigation Measures. Given the highly sensitive acoustic environment, the Contractor will 
be required to prepare and implement a comprehensive Noise and Vibration Management Plan as 
part of their SEMP. This plan must include the following mandatory measures: 
a) Work Scheduling and Timing Controls 

(i) Strict Daytime Working Hours: All construction activities generating significant noise will be 
strictly limited to daytime hours (e.g., 08:00 to 18:00). No night-time work is permitted. This 
is a critical measure to protect the sensitive night-time environment. 

(ii) Consultation with Sensitive Receptors: The Contractor will coordinate with the caretakers of 
the Hetshokha Lhakhang and local community leaders to schedule noisy works to avoid 
periods of religious ceremonies, festivals, or other sensitive occasions. 

b) Equipment and Source Controls 
(i) Well-Maintained Equipment: All machinery and vehicles must be kept in good working order 

and fitted with effective, manufacturer-recommended exhaust silencers. 
(ii) Blasting Controls: Conventional blasting is prohibited. Where hard rock removal is necessary, 

"Controlled blasting" techniques must be used to minimise noise and vibration impacts. 
(iii) Prohibition on Unnecessary Horn Use: Vehicle horns shall only be used for essential safety 

warnings. 
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c) Monitoring and Compliance 
(i) Regular Monitoring: The PIU will conduct periodic noise monitoring at sensitive receptor 

locations during the construction phase to verify compliance with the NEC ES 2020 daytime 
limit of 65 dBA. 

15. Impacts on Community Health and Safety 
325. Impacts. The project's primary interface with the public will be in and around Hetshokha 
village. While overall traffic congestion is not anticipated on the low-volume farm roads, the 
movement of heavy construction vehicles on these narrow, unpaved, and steep roads poses a 
significant safety risk, particularly to pedestrians and students walking to and from school. 
Additionally, physical hazards from open trenches and the conduct of the construction workforce 
can create safety and social risks for the community. 
Mitigation.  
a) Traffic and Pedestrian Safety 

(i) Driver Conduct and Speed Limits: All project drivers will be educated on safe driving practices. 
A strict speed limit of 20-25 km/h will be enforced for all project vehicles operating near 
settlements, schools, and on farm roads. The use of horns will be prohibited unless absolutely 
necessary to prevent an accident. 

(ii) Traffic Management: Trained flagpersons will be deployed to manage the safe passage of 
traffic and pedestrians around active work sites on local roads. 

(iii) Controlled Parking: Vehicles and machinery will only be parked in pre-designated, earmarked 
areas. Parking on narrow road sections or in a manner that obstructs local traffic is strictly 
prohibited. 

b) Site Safety and Hazard Management 
(i) Site Demarcation: All active work sites will be clearly demarcated with warning signs and 

safety barricades to prevent unauthorized public access. 
(ii) Trench Management: In areas near villages or houses, open trenches will be backfilled or 

securely covered within 48 hours of excavation to minimize hazards. 
c) Public Health and Worker Conduct 

(i) Adherence to International Standards: The Contractor will be required to follow international 
best practices on community health and safety, such as those in Section 4.3 of the World 
Bank Environmental Health and Safety (EHS) Guidelines on Construction and 
Decommissioning Activities18. 

(ii) Worker's Code of Conduct: A mandatory Code of Conduct will be enforced for all project 
personnel as a condition of employment. This code will explicitly prohibit: 
o Trespassing on private property. 
o Open defecation, littering, and unauthorized firewood collection. 
o Setting of fires except in designated and controlled locations. 
o Restricting worker movement to designated work areas 
o Unauthorized overstaying at construction sites. 

 
18 IFC World Bank Group. 2007. Environmental, Health, and Safety (EHS) Guidelines – General EHS Guidelines: 
Construction and Decommissioning. 
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o Undertaking potentially dangerous work without the use of proper Personal Protective 
Equipment (PPE). 

(iii) Public Health Protocols: The Contractor will be responsible for implementing a health plan 
that includes proper site sanitation and adherence to all national guidelines for preventing 
the spread of infectious diseases. 

d) Community Communication and Grievance Redress 
(i) Advance Notification: The Contractor, through the PIU and Gewog administration, will 

provide the local community with advance notification of all construction schedules and 
potential temporary disruptions. 

(ii) Grievance Mechanism: The project's Grievance Redress Mechanism (GRM) will be made 
clearly accessible. A formal complaint logbook will be maintained at the worker's camp and 
site office to ensure all complaints are officially recorded, tracked, and addressed promptly. 

e) Control of Construction Nuisance 
(i) Restriction on Work Hours: To minimize disturbance to nearby residents, no nighttime 

construction activities, including material or waste haulage, will be permitted near or within 
residential areas between the hours of 9:00 PM and 7:00 AM. 

16. Impacts on Occupational Health and Safety 
326. Anticipated Impacts and Risks. Construction activities inherently expose workers to a range 
of occupational health and safety risks. Key risks for this project include: 

 Physical Hazards: Accidents arising from the operation of moving vehicles and machinery, 
excavation on steep terrain, and the handling of heavy materials. 

 Exposure Hazards: Health issues resulting from prolonged exposure to construction dust, 
vehicle and machinery exhaust fumes, and high levels of noise. 

 Health and Sanitation Risks: The potential for the spread of communicable diseases is a 
significant concern, particularly if worker camps are established with inadequate sanitation 
and hygiene facilities. 

 Worker Fatigue: Failure to adhere to regulated working hours can lead to fatigue, increasing 
the likelihood of accidents. 

Mitigation: Occupational Health and Safety (OHS) Plan 
327. The Contractor will be contractually required to develop, implement, and maintain a 
comprehensive Occupational Health and Safety (OHS) Plan for the project. This plan must be 
approved by the PIU prior to the commencement of any works and must, at a minimum, incorporate 
the following components: 

a) Hazard Identification and Site Safety 
i. The plan will be based on a Hazard Identification and Risk Assessment (HIRA) specific to 

the project's activities and site conditions. 
ii. All work areas will be properly managed to prevent accidents, including the use of clear 

signage, barricades around open excavations, and adequate lighting. 
b) Worker Health and Welfare 
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i. Compliance with Law: The plan must ensure full compliance with Bhutan's Labour and 
Employment Act of 2007 and its associated regulations, including the Regulation on 
Occupational Health, Safety and Welfare 2012. 

ii. Sanitation and Hygiene: The Contractor will provide adequate sanitation facilities, clean 
drinking water, and proper waste management at all work sites and in any established 
camps. 

iii. Infectious Disease Control: A protocol for managing communicable diseases will be a 
mandatory part of the OHS plan. This will include adherence to all prevailing national 
guidelines for preventing the spread of infectious disease outbreaks, covering aspects 
such as worker health screening, hygiene protocols, and procedures for managing any 
potential cases on-site. 

c) Personal Protective Equipment (PPE) 
i. The Contractor will provide all workers with appropriate, task-specific PPE (e.g., helmets, 

safety boots, gloves, high-visibility vests, dust masks, hearing protection) free of charge. 
ii. The plan will include procedures for ensuring the proper use and maintenance of all PPE. 

d) Emergency Preparedness and Response 
i. Emergency Procedures: Clear and simple procedures for responding to accidents and 

emergencies will be established and communicated to all workers. 
ii. First Aid: A fully stocked first-aid station will be readily accessible at every primary 

worksite. 
iii. Emergency Contacts and Transport: A list of emergency contact numbers (hospital, PIU, 

etc.) will be visibly posted. The Contractor will ensure that reliable emergency transport is 
available to transfer any injured or ill worker to the nearest medical facility. 

e) Training, Awareness, and Responsibility 
i. OHS Officer: The Contractor will appoint a dedicated and trained OHS Officer who will be 

responsible for overseeing the implementation of the OHS Plan. 
ii. Induction Training: All workers will receive mandatory OHS induction training before 

starting work. This will include awareness programs on site-specific hazards, safe work 
practices, and social issues such as human trafficking and the prevention of sexually 
transmitted diseases (STDs). 

f) Worker Rights and Compensation 
i. Zero-Tolerance for Fatalities: The OHS plan will affirm a zero-tolerance policy for work-

related fatalities. 
ii. Compliance with Compensation Laws: The Contractor will be fully liable for providing 

medical care and compensation for any work-related injury, illness, or loss of life, in strict 
accordance with national laws. Specifically, the Contractor must adhere to all provisions 
of the "Labour and Employment Act of 2007" and the "Compensation Rules and 
Regulations for Workmen, 2009" (or the latest superseding regulation). 

iii. Mandatory Insurance: As part of this legal compliance, the Contractor will be required to 
secure and maintain adequate workmen's compensation insurance for all project 
personnel, including those of subcontractors. This insurance must cover medical 
expenses, disability, and compensation in the event of injury or death. Proof of valid 
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insurance coverage will be a mandatory prerequisite for the Contractor's mobilization and 
for the continuation of works. 

g) Accident Reporting, Investigation, and Corrective Actions 

C. Anticipated Impacts and Mitigation Measures During the Post-
Construction (Demobilization) Phase 

1. Impacts from Site Closure and Demobilization 
328. Impacts. Upon completion of construction, the primary environmental and social risks are 
associated with the improper closure of worksites. If not managed correctly, this can lead to: 

 Environmental Pollution: Leftover construction materials, solid waste, excess spoil, and 
hazardous materials (e.g., spent oils and lubricants) can contaminate soil and water resources. 

 Aesthetic Degradation: Un-rehabilitated sites, spoil dumps, and leftover debris create a visual 
blight on the landscape. 

 Safety Hazards: Un-restored excavations or unstable spoil piles can pose long-term safety 
risks to the community and livestock. 
 

329. Mitigation: Site Demobilization and Restoration Plan. To ensure a clean and safe handover of 
the project site, the Contractor will be required to prepare and implement a comprehensive Site 
Demobilization and Restoration Plan. This plan will be a contractual requirement, and its satisfactory 
completion will be a condition for the final payment and issuance of the project completion 
certificate. The plan must include the following mandatory actions: 
a) Waste Removal and Disposal 

(i) Complete Waste Removal: The Contractor shall remove all construction-related materials and 
waste from the site. This includes, but is not limited to, excess aggregates, wood scraps, steel 
cuttings, packaging materials, and any temporary structures. 

(ii) Hazardous Waste Management: All hazardous wastes, such as spent oils, lubricants, and 
contaminated soil, must be collected and disposed of at a government-approved facility 
certified to handle such materials. 

(iii) Spoil Site Finalization: All approved spoil disposal sites must be properly graded, compacted, 
and stabilized to ensure long-term stability and prevent erosion. 

b) Site Rehabilitation and Revegetation 
(i) Restoration of Temporary Sites: All areas used for temporary facilities, such as the site office, 

worker camps, and material laydown yards, will be fully decommissioned and restored to their 
pre-project condition. 

c) Final Site Inspection and Handover 
(i) Joint Inspection: A final joint site inspection will be conducted by the PIU, the Contractor, and 

representatives from relevant stakeholders (e.g., DoFPS, Gewog) to verify that all 
demobilization and restoration requirements have been met. 

(ii) Conditional Project Acceptance: The PIU will only accept the project and issue the final 
completion certificate after all restoration works have been completed to a satisfactory 
standard. 
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2. Long-Term Management of the Project Access Road 
330. Context and Opportunity: The access road constructed for the pipeline is a long-term asset. 
While essential for periodic maintenance and emergency repairs, a permanent, uncontrolled road—
especially through the Biological Corridor—poses a risk of enabling illegal activities like poaching. 
However, the Wangdue Phodrang Dzongkhag Administration has identified a strategic opportunity 
to repurpose this corridor to deliver sustainable socio-economic benefits. 
Mitigation and Management Plan: A Multi-Purpose Corridor Approach 
331. To ensure the long-term protection of the Biological Corridor and minimize ecological 
disturbance, the project is committed to fully decommissioning the access road within designated 
sensitive areas immediately following the construction phase. The formal management plan for this 
section includes the following firm commitments: 
a) Decommissioning and Ecological Restoration: 

 Upon completion of pipeline laying and associated civil works, the access road designated 
for decommissioning will undergo full restoration. This will involve ripping the compacted 
surface to promote soil aeration and water infiltration, followed by replanting with suitable 
native tree and shrub species to restore the original forest habitat. 

b) Strict Access Restriction: 
 To safeguard the trail’s ecological integrity and prevent illegal activities (such as logging or 

poaching), vehicular access will be permanently restricted after decommissioning. 
 Future access for routine pipeline maintenance and inspection in this section will be restricted 

to foot travel only. Permanent physical barriers (such as earth berms or boulders) will be 
installed at the entry points to prevent unauthorized vehicular entry. 

c) Stakeholder Views on Future Alternatives (Outside Project Scope): 
 During stakeholder consultations, a long-term vision was proposed by the Dasho Dzongdag 

to potentially manage the route as a "multi-purpose corridor." Suggestions included 
repurposing it as an eco-trail/mountain biking trail integrated into the district’s ecotourism 
master plan, or maintaining it as a strategic route for Department of Forest and Park Services 
(DoFPS) during forest fire emergencies. 

 It is formally noted that these alternative proposals are outside the scope of the current 
project and this IEE. They are not recommended as part of this project's mitigation plan. Any 
future decision by the Dzongkhag Administration or DoFPS to pursue these alternatives 
would require separate, detailed feasibility studies, a new full IEE, and fresh environmental 
and forest clearances. 

D. Anticipated Impacts and Mitigation Measures During the Operation 
Phase 
332. The long-term sustainability of the project depends on the effective operation and 
maintenance (O&M) of the water supply scheme. To ensure this, a suite of comprehensive 
management plans and protocols will be developed and implemented. The responsibility for the 
preparation and subsequent implementation of all operational-phase plans rests with the Wangdue 
Phodrang Dzongkhag Administration, as the designated O&M agency. 
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1. Development and Timeline for Operational Management Plans 
333. The following key operational plans will be prepared by the Wangdue Phodrang Dzongkhag 
Administration, with technical support from the Project Management Supervision Consultant (PMSC). 
The preparation of these plans will commence during the construction phase to ensure they are 
finalized, approved, and ready for implementation before the official handover of the project for 
operation. The target for their completion is at least six months prior to the scheduled construction 
completion date. 

1. Comprehensive O&M Manual: This will be the overarching document for the system's 
operation. It will contain all the specific plans and protocols listed below and will serve as the 
primary guide for the O&M staff. 

2. Water Safety Plan (WSP): A risk-management-based plan covering the entire water supply 
chain, from catchment to consumer. It will detail: 

o Source water protection measures. 
o Operational protocols for the treatment (sedimentation and chlorination) systems. 
o A robust water quality monitoring and testing schedule. 
o Contingency plans for addressing water quality incidents. 

3. Source Sustainability Management Plan: A plan focused on the long-term viability of the 
Hetshotsangchhu water source. It will include: 

o The formal establishment of a Water Resource Management Committee. 
o A strict water allocation protocol (E-flow, Drinking Water, Irrigation). 
o Procedures for long-term flow monitoring and adaptive management. 

4. Emergency Preparedness and Response Plan (EPRP): A comprehensive plan to manage risks 
from natural hazards. It will detail: 

o Standard Operating Procedures (SOPs) for system shutdown and operation during 
floods. 

o A routine inspection and preventative maintenance schedule for critical infrastructure. 
o Protocols for rapid response and repair in the event of damage from landslides or 

other events. 
o Arrangements for a dedicated contingency fund for emergency repairs. 

5. O&M Waste Management Protocol: A specific protocol for the handling of all waste 
generated during routine maintenance activities, including procedures for the collection and 
safe disposal of both solid waste (e.g., replaced pipe fittings) and any hazardous waste (e.g., 
spent chemical containers). 
 

334. The final, approved versions of all these plans will be a condition for the final handover and 
operational acceptance of the project. 

2. Management of Drinking Water Quality 
335. Impact. The primary operational risk is the potential failure to consistently deliver drinking 
water that meets Bhutan's National Drinking Water Quality Standards (NDWQS). Such failure could 
result from source water contamination, inadequate treatment, or issues within the distribution 
network, posing a direct risk to public health and hygiene. 
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336. Mitigation: Implementation of a Water Safety Plan. To proactively manage this risk, the 
Dzongkhag Administration will be required to develop and implement a comprehensive Water Safety 
Plan (WSP). The WSP is a risk-management framework that covers all stages of the water supply 
process, from the catchment to the consumer. This plan will be a core component of the O&M 
Manual and will include, at a minimum, the following key elements: 

(i) Source Water Protection: Procedures for the regular monitoring of the Hetshotsangchhu 
catchment area to identify and manage any emerging sources of contamination. 

(ii) Routine Maintenance Program: A detailed schedule for the regular inspection, cleaning, and 
preventative maintenance of all system components, including the intake structure, 
transmission mains, chlorination tanks, dosing equipment, and the distribution network. 

(iii) Water Quality Monitoring Protocol: A robust water quality testing protocol. This will include 
regular sampling of both raw water (to inform treatment needs) and treated water at various 
points in the distribution network to verify consistent compliance with NDWQS. 

(iv) Water Treatment and Disinfection: Strict operational procedures for the chlorination system 
to ensure effective and continuous disinfection of the water supply before it enters the 
distribution network. 

(v) Supply Prioritization Protocol: A clear protocol that prioritizes the allocation of water for 
drinking and domestic use over irrigation, especially during the lean season, to ensure the 
reliability of the potable water supply is never compromised. 

3. Management of O&M Waste 
337. Impact. Routine operation, maintenance, and repair activities will inevitably generate waste. 
This may include solid waste (e.g., replaced pipe sections, broken fittings) and potentially hazardous 
waste (e.g., spent chemicals from water treatment, empty containers, used oils from maintenance 
equipment). The indiscriminate disposal of these wastes can pollute the local environment and 
degrade the aesthetics of the area. 
338. Mitigation. The Dzongkhag Administration's O&M Manual will include a formal O&M Waste 
Management Protocol. This protocol will ensure that all wastes are handled and disposed of in 
compliance with national environmental regulations. The protocol will specify procedures for: 

(i) Solid Waste: The collection of all solid waste generated during maintenance and its 
transportation to a government-approved site for final disposal. 

(ii) Hazardous Waste: The safe handling, storage, and disposal of any hazardous materials, such 
as spent chemicals and their containers, in accordance with national regulations for 
hazardous waste management. 

4. Management of Landslide and Flood Risks 
339. Impact. The project is located in a seismically active region with steep, sloping terrain, making 
the infrastructure inherently vulnerable to natural hazards. Landslides or flash floods, triggered by 
heavy precipitation or seismic events, could damage the intake or sections of the transmission 
pipeline, leading to a prolonged and critical disruption of water supply to both communities and 
irrigation systems. 
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340. Mitigation. To manage these operational risks, the O&M Manual will include a 
comprehensive Emergency Preparedness and Response Plan (EPRP). The EPRP will be designed to 
ensure financial readiness, rapid response, and proactive maintenance to minimize service 
disruptions. Key components of the EPRP will include: 
a) Financial Preparedness 

(i) A dedicated annual O&M budget will be allocated to cover routine maintenance and to create 
a contingency fund for emergency repairs in case of damage from flash floods, landslides, or 
earthquakes. 

b) Emergency Response Plan (ERP) 
(i) Standard Operating Procedures (SOPs) will be developed for the safe shutdown and 

operation of the scheme during major flood events. These SOPs will be linked to the project's 
climate-smart early warning system to ensure timely action. 

c) Routine Inspection and Preventative Maintenance 
(i) A rigorous inspection schedule for critical infrastructure will be implemented. This includes 

visual inspections of the intake and vulnerable sections of the pipeline: 
o At least once before the onset of the monsoon. 
o Immediately after any extreme weather or seismic event. 
o At least once after the monsoon season. 

(ii) A policy of immediate repair for any minor damages identified during inspections will be 
enforced to prevent small issues from escalating into major failures. 

(iii) Regular inspection of the entire irrigation network will be conducted to identify and repair 
any leaks, which could otherwise cause localized erosion or wastage of water. 

5. Management of Source Sustainability 
341. Impact. The long-term sustainability of the water source can be threatened by factors that 
evolve during the operational phase. These include climate change-induced reductions in lean 
season flow, user demand that exceeds projections, or unforeseen upstream land-use changes. 
Failure to proactively manage the water resource could lead to shortages, conflicts between drinking 
water and irrigation users, and negative impacts on the downstream hydropower and riverine 
ecosystem. 
342. Mitigation: Source Sustainability Management Plan. To ensure the long-term viability of the 
water supply, the Dzongkhag Administration's O&M Manual will include a comprehensive Source 
Sustainability Management Plan. This plan will be built on three core pillars: governance, operational 
protocols, and adaptive management. 
a) Governance and Stakeholder Coordination 

(i) A Water Resource Management Committee will be formally constituted. This committee will 
be chaired by the Dzongkhag Administration and will include representatives from the 
Gasetsho Gom and Gasetsho Wom Gewogs, and the Druk Green Power Corporation 
(Basochhu Hydropower Plant). The committee's mandate will be to oversee water allocation, 
review monitoring data, and mediate any potential resource-sharing conflicts. 



 

125 
 

b) Water Allocation and Environmental Flow Protocol 
(ii) A strict water allocation protocol will be enforced, with the following non-negotiable 

priorities: 
o Priority 1: Environmental Flow: A minimum of 30% of the instantaneous river flow must 

be released downstream at all times to protect the river's ecological health and meet the 
requirements of the agreement with the hydropower plant. 

o Priority 2: Drinking Water: The supply for drinking and domestic use will be the second 
priority, ensuring that community health and sanitation needs are always met. 

o Priority 3: Irrigation: Water for irrigation will be supplied based on the remaining available 
flow after the E-flow and drinking water needs are met. 

c) Long-Term Monitoring and Adaptive Management 
(i) Flow Data Monitoring and Review: The flow of the Hetshotsangchhu will be continuously 

monitored at the intake. The Water Resource Management Committee will review this data 
annually against the original design projections. If a significant, sustained decrease in flow is 
observed, the committee will be responsible for commissioning a new sustainability analysis 
and recommending adjustments to the water allocation plan. 

(ii) Future Source Identification: As part of its long-term water security planning, the Dzongkhag 
Administration will proactively identify and assess potential alternative water sources to 
augment the supply in the future, ensuring resilience against events or demands that go 
beyond the project's original projections. 

6. Impacts and Management of the Irrigation Scheme 
343. Anticipated Impacts. The primary operational risks of the irrigation scheme are associated 
with the potential for mismanagement or improper maintenance. If not managed effectively, this can 
lead to a cascade of negative environmental impacts, including: 

 Soil Degradation: Waterlogging, soil salinization, and the leaching of essential soil nutrients 
due to the excessive or inefficient application of water. 

 Water Resource Issues: Contamination of runoff and downstream water bodies with excess 
fertilizers and pesticides, and the potential for soil erosion from farm plots. 

 Infrastructure and Health Issues: Clogging or scouring of canals, which can reduce efficiency 
and create breeding grounds for vectors of waterborne diseases. 

Mitigation: Irrigation Management Plan 
344. To mitigate these risks, the Dzongkhag Administration's O&M Manual will include a 
comprehensive Irrigation Management Plan. This plan will be centered on three core pillars: smart 
infrastructure, effective on-farm management, and routine maintenance. 
a) Smart Infrastructure and Water Control 
The project will upgrade the 22 existing irrigation schemes with modern, climate-smart technology 
to enable precise, real-time control over water distribution. This includes: 

(i) Remote Monitoring and Control: The installation of smart devices such as automated flow 
meters, pressure controls, and flow valves connected to a central control system (e.g., 
SCADA). This technology will allow operators to manage the extensive infrastructure 
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efficiently, respond quickly to extreme weather events, and optimize water delivery based on 
real-time data. 

(ii) Regulated Offtake Structures: The system's offtake structures will allow the volume and 
velocity of water to be carefully regulated. This is the primary mechanism for preventing 
excess water application, minimizing the risk of nutrient leaching and soil erosion, and 
preventing the scouring or clogging of canals. 

b) Routine Infrastructure Maintenance 
345. A routine maintenance schedule will be implemented to ensure the long-term physical 
integrity and efficiency of the system. This includes the regular inspection and cleaning of irrigation 
canals to prevent blockages, repair of any leaks in the pipelines, and servicing of all control valves 
and meters. 
c) Implementation of On-Farm Water Management and Livelihood Support 
346. To ensure the long-term sustainability of the irrigation scheme and to maximize its benefits 
for the farming community, a comprehensive program of on-farm water management and livelihood 
support will be implemented as an integral part of the project. The responsibility for implementing 
these "soft" components is shared between the Project and a specialized grant-funded initiative. 

1. Project-Led Activities (under Output 3):  
As part of the project's Output 3: Capacity, Governance, and Awareness Strengthened, the Project 
Implementation Unit (PIU) and the Dzongkhag Administration will be responsible for: 

 Strengthening Water User Associations (WUAs): The project will support the capacity of 
local WUAs in both the newly irrigated and existing command areas. This includes training 
on governance, financial management, and the development of operational protocols for 
the new infrastructure. 

 Farmer Training on System O&M: Training will be provided to farmers and WUAs on the 
proper use and routine maintenance of the new control infrastructure (e.g., valves, meters) 
to ensure the system is operated efficiently and within its design parameters. 

2. Grant-Funded Activities (under Output 4): The more specialized agricultural support activities 
will be delivered under Output 4: Farmers’ Livelihood Improved and Made Climate Resilient. 
This component will be fully implemented and funded by a grant from the Japan Fund for 
Prosperous and Resilient Asia and the Pacific (JFPR). The implementing agencies for this 
output, working in coordination with the PIU, will be responsible for: 
 Promotion of Best Practices: The program will encourage the adoption of Integrated Pest 

Management (IPM) and sustainable fertilizer use to minimize the runoff of agrochemicals. 
 Training on Climate-Resilient Agriculture: Tailored training will be provided to at least 300 

farmers on efficient irrigation techniques (e.g., scheduling water delivery to match crop 
needs), soil conservation practices, crop diversification, post-harvest processing, and 
marketing. 

347. This combined approach ensures that both the institutional capacity to manage the new 
infrastructure (Project-led) and the agricultural knowledge to use the water effectively (Grant-led) 
are developed concurrently. 
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VI. ANALYSIS OF ALTERNATIVES 
A. Context and Project Rationale 
348. The Hetshotsangchhu integrated scheme was developed in response to the growing water 
insecurity in Gasetsho Gom and Gasetsho Wom Gewogs. Existing local sources are increasingly 
unreliable, threatening both public health and agricultural livelihoods. The project has been 
designed to meet the projected water demand for the next 30 years (design year 2052). The 
analysis of alternatives was a critical part of the design process, ensuring that the final 
configuration delivers the necessary benefits while minimizing adverse environmental and social 
impacts. 

1. The "No Project" Alternative 
349. The "No Project" alternative was the first option considered. This would involve leaving the 
current situation unchanged, with communities continuing to rely on their diminishing traditional 
water sources. 

 Impact: This would lead to worsening water shortages, impacting sanitation, hygiene, and 
food security. It would also fail to meet the Royal Government of Bhutan's objectives under 
the Water Act of 2011 to provide safe drinking water and support food self-sufficiency. 

 Conclusion: Due to these severe and unacceptable socio-economic consequences, the "No 
Project" alternative was rejected. 

2. Analysis of Project Design Alternatives 
350. With the need for the project established, several design alternatives were evaluated to find 
the most sustainable and least-damaging configuration. 

a) Alternative Water Sources 
 Analysis: A review of hydrological resources in the region determined that the 

Hetshotsangchhu is the only perennial river with sufficient discharge to reliably meet the 30-
year projected demand for both drinking water and expanded irrigation for the two Gewogs. 
Smaller, localized sources were deemed insufficient and unsustainable. 

 Conclusion: The Hetshotsangchhu was selected as the only viable water source. The analysis 
then focused on optimizing the location of the intake and the alignment of the transmission 
line. 

b) Alternative Intake Locations on the Hetshotsangchhu 
351. Two primary locations for the water intake were considered, balancing the need for 
sufficient gravitational head with the goal of minimizing encroachment into the Biological Corridor. 

 Option 1 (Intake 1- Rejected): An intake at a higher elevation of 2,300 masl. This would have 
provided a greater head but would have required a longer pipeline, increasing the length of 
construction within the Biological Corridor. 

 Option 2 (Intake 2 - Selected): An intake at a lower elevation of 2,225 masl. This location was 
confirmed to provide sufficient and optimal head for the entire scheme while reducing the 
required pipeline length within the protected area by approximately 1 km. This was selected 
as the preferred option. 
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c) Alternative Transmission Line Alignments 
352. The alignment of the 22 km transmission line was the most critical environmental decision. 

 Alternative 1 - High-Contour Alignment (Rejected): The initial design proposed an alignment 
that ran for approximately 16 km deep within the higher-altitude, more pristine sections of 
the Biological Corridor. While technically efficient for gravity flow, this route would have 
caused extensive and unacceptable damage to a highly biodiverse ecosystem. 

 Alternative 2 - Optimized Low-Contour Alignment (Selected): In view of the severe 
environmental impacts, the alignment was re-routed to follow a lower contour, running 
parallel to existing footpaths. This optimization reduced the length of the pipeline within the 
Biological Corridor from 16 km to approximately 5 km. While this shorter route creates higher 
pressure drops requiring the use of more robust materials (e.g., GI pipes instead of HDPE) 
and engineering solutions like break-pressure tanks, these technical trade-offs were deemed 
acceptable in exchange for a massive reduction in environmental impact. This was chosen as 
the final, preferred alignment. 

Figure 45: Map showing Alternative Alignments and Location options considered for the Intake (Source: Final Hydraulic 
Structure Design Report, August 2025). 
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VII. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 
A. Objectives of Stakeholder Consultation 
353. Public consultation and participation are integral and continuous components of the 
project's planning, design, and implementation process. The project is committed to a two-way 
dialogue with all stakeholders, ensuring that engagement is not a one-time event but an ongoing 
process throughout the project lifecycle. 
354. The primary objectives of this ongoing engagement are to: 

 Ensure Continuous Information Flow: Disseminate clear, timely, and accurate information 
about the project's progress, schedule, potential impacts, and mitigation measures at all 
stages. 

 Provide an Accessible Platform for Feedback: Establish and maintain formal and informal 
channels for affected communities and other stakeholders to voice concerns, ask questions, 
and provide feedback on project activities and contractor performance. 

 Incorporate Local Knowledge and Adaptively Manage Impacts: Integrate valuable local 
knowledge into the project's mitigation strategies and use ongoing community feedback to 
adaptively manage and respond to any unforeseen impacts or concerns that may arise during 
construction. 

 Foster Collaborative Partnership and Ownership: Build a sense of co-ownership and a 
collaborative partnership between the project team, local government, and the community 
to ensure smooth project implementation, manage expectations, and resolve issues amicably. 

 Enhance Transparency and Accountability: Maintain a transparent process by making project 
information publicly accessible and ensuring that commitments made during consultations 
are documented and acted upon, with feedback provided to the community on how their 
concerns have been addressed. 

B. Consultation Methodology 
355. The project has employed, and will continue to employ, a multi-pronged methodology to 
ensure meaningful engagement with all stakeholders. This approach is divided into two key phases: 
(1) consultations conducted during the project preparation and detailed design phase to inform 
the project scope and this IEE, and (2) a continuous engagement plan to be implemented 
throughout the construction and operation phases. 

1. Consultations Completed During Project Preparation 
356. During the project preparation and detailed design phase (up to October 2025), a 
comprehensive series of consultations were carried out to inform the project design and gather 
initial feedback. The primary methodologies used included: 

 Formal Public Meetings: Community-wide meetings were held in the affected Gewogs to 
present the initial project concept, discuss the need for the project, and obtain broad-based 
community support and in-principle agreements. 

 Focus Group Discussions (FGDs): Targeted FGDs were conducted with specific stakeholder 
groups to address detailed impacts and mitigation measures. This included crucial meetings 
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with the Community Forest Management Groups (CFMGs) to discuss the pipeline alignment 
and the protocol for handling felled timber. 

 Key Informant Interviews (KIIs): One-on-one discussions were held with key government 
officials (from the Dzongkhag, Gewog administrations, and DoFPS) and community leaders 
to ensure institutional alignment, identify regulatory requirements, and frame key 
agreements, such as the water-sharing MoU with the Basochhu Hydropower Plant. 

357. This initial phase of consultation was instrumental in securing the necessary "No Objection" 
clearances and shaping the mitigation measures detailed in this updated IEE. 

2. Continuous Engagement Plan (During Implementation) 
358. Building on the foundation of the initial consultations, the project is committed to a 
continuous, two-way dialogue throughout the construction and operational phases. The following 
methodologies will be employed: 

 Ongoing Stakeholder Meetings: The PIU will conduct phased, formal public meetings at key 
project milestones (e.g., prior to contractor mobilization, mid-construction) to provide 
progress updates, discuss construction schedules, and gather feedback on the contractor's 
performance. 

 Community Liaison and Informal Engagement: The PIU will designate a Community Liaison 
Officer to serve as a direct and accessible point of contact for residents. This officer will 
conduct regular informal visits to affected communities to listen to concerns, address 
immediate issues, and facilitate communication between the community and the contractor. 

 Grievance Redress Mechanism (GRM): The formal GRM will be the primary channel for 
documenting and resolving community and individual grievances in a structured and 
transparent manner. 

359. This combined approach ensures that both the historical basis for the project's design and 
the plan for future, ongoing engagement are clearly documented. 

C. Summary of Consultations Held 
360. A multi-stage consultation process has been undertaken to ensure stakeholder input is 
integrated at all phases of the project. This includes initial consultations during the concept and 
design phase, and more recent, detailed consultations during the pre-construction phase to 
address site-specific issues. 

1. Initial Design-Phase Consultations (June 2022) 
361. Initial consultations were conducted during the project's concept and design phase to 
ensure stakeholder input was considered from the outset. A series of formal public consultation 
meetings were held in June 2022, which were instrumental in securing in-principle agreements and 
shaping the overall project design: 

 First Consultation: 3rd June 2022 at Wangdue Dzongkhag. 
 Second Consultation: 4th June 2022 (Community meetings). 
 Third Consultation: 21st June 2022 (Community meetings). 
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2. Pre-Construction Stakeholder and Community Consultations (October 
2025) 

362. As the project moved toward implementation, a series of targeted stakeholder and 
community consultations were held on 13 and 14 October 2025 to finalize the transmission line 
alignment, address site-specific concerns, and reaffirm community support (Refer figure 47). The 
consultations were conducted across affected Gewogs and Chiwogs, with the following key 
engagements: 

 13 October 2025 
o Stakeholder consultation held with Wangdue Dzongkhag officials at the office of 

Dasho Dzongdag, Wangdue Phodrang Dzong. Total attendance: 9 participants, 
including 1 woman. 

o Public consultation held with Hetshokha and Tonglabji communities at Hetshokha 
Lhakhang, Hetshokha village. A total of 20 participants attended, including 11 women. 

 14 October 2025  
o Public consultation held with Tabchaykha-Mepisa communities at Tabchaykha, with 

19 participants including 7 women. 
o Public consultation conducted with Shingkhay Khatay and Shingkhay Khamay 

communities at Gasetsho-Wom Gewog Centre, with a total of 27 participants, 
including 16 women. 

o Consultation meeting with Gasetsho-Gom Gewog officials at the Gewog Centre, 
involving 15 participants including 2 women. Attendees included the Gup, Mangmi, 
Tshogpas (four Chiwogs), Community Centre Officer, and Agriculture Extension 
Officer. 

363. (Detailed attendance lists, minutes, and photographs from these consultations for June 
2022 and October 2025 are provided in Appendix 7.) 
Figure 46: Photographs documenting stakeholder engagement activities conducted from October 13 to 15, 2025, including 
interactions with Wangdue Phodrang Dzongkhag and Gasetsho-Gom Gewog officials, public consultations with communities 
from Hetshokha, Tabchaykha, and Shingkhay Khatay & Khamay Chiwogs, and joint field verification exercises with affected 
community members. 
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D. Key Outcomes of the Consultation Process 
364. The multi-stage consultations were instrumental in achieving key project milestones and 
shaping the final design. The outcomes from both the initial (June 2022) and pre-construction 
phases (October 2025) are summarized below. 

1. Key Outcomes of the Initial Design-Phase Consultations (June 2022) 
365. The initial consultations held in 2022 were foundational to the project's approval and 
design. The primary outcomes from this phase included: 

 Broad-Based Community Endorsement: Securing widespread public support and in-principle 
clearance from the communities in Gasetsho Gom and Gasetsho Wom for the overall project 
concept. 

 Initial Agreement on Forest Access: Obtaining the initial consent, in the form of "No 
Objection" Certificates (NOCs), from the relevant Community Forest Management Groups 
(CFMGs) to allow the pipeline to traverse their forests. NOC’s mentions that all timber felled 
within a Community Forest would be handed over to the respective CFMG as compensation. 

 Framework for Water Sharing: Facilitating the crucial discussions that led to the framework 
for a water-sharing agreement between the Dzongkhag, the two Gewogs, and the 
downstream Basochhu Hydropower Plant. 

2. Key Outcomes of the Pre-Construction Consultations (October 2025) 
366. The consultations in October 2025 focused on the final, detailed alignment and site-specific 
construction impacts, leading to the following key outcomes and refinements: 

1. Overwhelming Community Endorsement and Urgency: All consulted communities and 
stakeholders expressed strong and unequivocal support for the project. The consultations in 
October 2025 highlighted a growing sense of urgency, with communities like Tabchaykha-
Mepisa describing the progressive drying of their springs and the Gup of Gasetsho-Gom 
noting that even new Chiwogs are now requesting inclusion due to failing water sources. This 
confirms the project's critical importance and timeliness. 

2. Community Forest & Formalization of MoUs: During the consultations, particularly with the 
community of Tabchaykha-Mepisa & Shingkhay Khatay & Khamay Chiwogs, residents raised 
the important issue of the pipeline passing through their designated Community Forest. 
While they reaffirmed their in-principle agreement for the project to use their land, their 
primary concern was regarding the rights to the forest resources that would be cleared. 
Community members recalled earlier discussions and sought explicit reconfirmation that the 
commitment to hand over all felled trees and firewood from the Right-of-Way clearance 
would be honoured. This outcome highlights the community's focus on ensuring that the 
project adheres to the principles of community forestry management, where local 
communities retain the rights and benefits from the resources within their designated forests. 
They view the handover of the timber not as a new request, but as the fulfilment of a 
previously established understanding. 

3. The community consultations were vital in identifying specific, on-the-ground risks and 
opportunities related to the final project alignment and construction methodology. The key 
points raised by the communities and stakeholders are detailed below: 
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a) Protection of Cultural Heritage: The ground near Hetshokha Lhakhang is too rocky for 
digging by hand, so the project team and community agreed that manual trenching 
isn’t possible. However, the community doesn’t want rock breakers used near the 
Lhakhang because they’re worried it could damage the building and disturb its 
sacredness. Instead, they asked for a slow and careful digging method using 
excavator. For filling the trench, they also suggested using gentle rolling tools instead 
of machines that shake the ground, to avoid harming the Lhakhang. 

b) Safeguard Local Water Infrastructure: During consultations, communities in 
Hetshokha, Tonglabji, Shinkhay Khatey, and Khamey voiced serious concerns about 
the project's alignment near vital water infrastructure, including irrigation channels, 
community-managed spring sources, and public and private drinking water pipelines. 
They emphasized that these systems are often their only source of water for both 
agricultural and domestic needs, with no viable alternatives. Fears were raised that 
construction activities—such as excavation, machinery movement, and runoff—could 
physically damage earthen and concrete channels, contaminate pristine spring 
sources with sediment, and disrupt water supply to fields and homes, posing 
significant risks to their livelihoods and daily well-being.  

c) Farm Roads and Associated Infrastructure: Community members expressed concern 
regarding excavation, trenching, and pipe-laying activities along the existing farm 
road between Hetshokha and Tonglabji. These works will obstruct or disrupt regular 
movement between Hetshokha and agricultural fields located in Tonglabji. To avoid 
disruption, the community requested that the project maintain a minimum clear 
passage for power tillers and ensure uninterrupted, safe pedestrian access throughout 
the construction period. 

d) Controlled Blasting: The part of the transmission line that runs along the rocky cliff 
above Gasetsho-Wom Gewog Centre could be dangerous if blasting is not done 
carefully. If the work isn’t precise, it might damage nearby buildings and put people 
at risk. The community stressed that strong safety measures and careful planning are 
needed in this area. 

e) Potential Repurposing of Access Road as an Eco-Trail: The Dasho Dzongdag proposed 
that after project completion, the access road could be repurposed as an eco-trail to 
support the Dzongkhag’s ecotourism master plan. This vision aims to create a nature-
based tourism corridor, potentially boosting the local economy and creating 
sustainable livelihoods. This proposal is documented as a stakeholder aspiration. The 
project's confirmed environmental commitment remains the full decommissioning 
and ecological restoration of the access road within the Biological Corridor. 

f) Collaborative Opportunities and Project Enhancements: 
 Community-Proposed Design Modification: The Hetshokha community, with 

support from the Mangmi of Gasetsho-Wom, shared that they do not experience 
water shortages and have agreed to allow the project to tap and transmit water 
through their land to benefit neighbouring communities in Gasetsho-Gom and 
Gasetsho-Wom. As a gesture of goodwill, they requested the replacement of the 
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existing narrow culvert, just over 2 meters wide, with a redesigned, multipurpose 
culvert that can accommodate both vehicle traffic and the transmission line. They 
emphasized that the alternative route via Thab Chhu stream is unreliable during 
the wet season due to high water levels, and a permanent, all-weather culvert 
would better serve both community and project needs. 

 Feasibility Assessment for Mini-Hydropower Integration: The Dasho Dzongdag 
suggested that the project assess the feasibility of integrating a mini-hydropower 
component into the water supply scheme. Given the significant elevation drop 
and controlled water flow, there may be potential to harness energy for local use, 
adding a renewable energy generation benefit to the project. 

 Enhancement for Forest Fire Emergencies: To improve the region's resilience to 
forest fires, the Dasho Dzongdag also recommended exploring the installation 
of automatic motorized systems or dedicated offtakes at strategic points along 
the pipeline. This would allow for the rapid extraction of water by firefighting 
crews during emergencies, leveraging the new infrastructure for disaster response. 

g) Process and Coordination Enhancements: 
 Proactive Local Governance and Support: The consultations demonstrated 

strong local leadership and a commitment to proactive problem-solving. 
The Dzongkhag Agriculture Officer recommended involving Gewog 
Agriculture Extension Officers in future engagements to improve grassroots 
communication. Furthermore, the Gup of Gasetsho-Gom committed to 
immediately mobilizing a joint team to verify any potentially affected private 
plots, ensuring land-related issues are resolved before they can cause delays. 

367. These outcomes demonstrate a successful, two-way engagement process where community 
knowledge has directly informed and strengthened the project's design, mitigation strategies, and 
implementation plan. 
368. The key environmental and social issues raised and responses provided by the Project Team 
are summarized in the table below. 
Table 24: Summary of Stakeholder and Community Consultations: Issues Raised, Inputs Received, and Actions Taken 
(June 2022) 

No. Environmental 
safeguard issue 

Discussion Outcome / Action Taken 

1  
Forest clearance and 
tree removal 

A no objection was sought from the community to 
allow the transmission main to traverse through the 
Community Forest 

 
This is included in the Annex of the 
IEE 

2 Compensatory 
afforestation 

The CF representatives said that they will definitely get 
the clearance from all their members as this project is a 
requirement from their communities. Meeting agreed that 
the community would anyway have the right to the felled 
trees as it is in their CF. Regarding compensatory 
afforestation, the community representatives said that 
once the alignment is cleared for the irrigation channel, 
there will be no room to replant new trees, so the 
community would not be able to use that fund to replant 
as is being done by the Forest Department. 
Also, as the project is loan financed, they will not seek the 
compensation cost. 

Compensatory afforestation funds will 
be estimated and included in the EMP 
to be carried out by DOFPS based on 
their guidelines 
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No. Environmental 
safeguard issue 

Discussion Outcome / Action Taken 

3 Construction 
access 

The community agreed that the access that is 
required to create the trenches and carry the pipes 
should be blocked after the project and restricted. 

Included in the EMP 
 
This is included as a condition in their 
CF letter of clearance 

4 Project affected 
households 

Only one household will be impacted by the project. The exact magnitude of the impact 
will be assessed during the 
realignment survey and in 
consultation with the social 
safeguards consultant 

5 Community safety Community members expressed concern regarding 
work being carried out on the cliff above Tapchakha 
village and that the contractor must take care or 
boulders will fall on village and canals when cliffs are 
being blasted 
Also, concern was expressed on identifying a muck 
dumping site as the rains will wash all the 
excavated soil down slope onto the village if 
dumped carelessly. 
This was agreed that both points would be included in 
the EMP and as a 
requirement for the contractor to follow 

Included in the EMP 

6 GRM process The consultants explained the GRM 
mechanism and informed the meeting on the process and 
explained how the community could address emerging 
impacts from the construction process 
 

Included in the IEE 

7 Unanticipated impacts 
 

The community was made aware that they can report to 
the PIU if there are any unanticipated impacts so that 
mitigative actions can be undertaken 

This will be included in the EMP 

 
Table 25: Summary of Stakeholder and Community Consultations: Issues Raised, Inputs Received, and Actions Taken 
(October 2025) 

No. Topic / Issue 
Raised 

Summary of Discussion and Community/Stakeholder 
Input 

Outcome / Action Taken 

A. STAKEHOLDER CONSULTATION (Wangdue Dzongkhag Officials) 
1 Post-Construction 

Use of Access 
Road 

Dasho Dzongdag proposed that the project's access road 
be repurposed into an eco-trail to align with the 
Dzongkhag’s ecotourism goals, creating local 
employment and livelihood opportunities.

The project has formally noted the proposal. 
The feasibility of this post-construction 
enhancement will be explored in coordination 
with the Dzongkhag Administration.

2 Potential for Mini-
Hydropower 
Integration 

Dasho Dzongdag suggested assessing the feasibility of 
integrating a mini-hydropower component into the water 
supply scheme to generate renewable energy for local 
use. 

The project has recorded this strategic 
suggestion and will forward it to the relevant 
technical agencies and the Dzongkhag for a 
feasibility assessment as a potential value-
addition.

3 Use of Pipeline for 
Forest Fire 
Emergencies 

Dasho Dzongdag recommended exploring the installation 
of automatic motorized systems or dedicated 
offtakes along the pipeline to support rapid water 
extraction during forest fire emergencies. 

The project has noted this important disaster 
resilience enhancement. The technical 
feasibility and potential locations for firefighting 
offtakes will be reviewed by the design team in 
coordination with the forestry department.

4 Enhancing 
Grassroots 
Engagement 

The Dzongkhag Agriculture Officer recommended that 
the project actively involve Gewog Agriculture Extension 
Officers in all future field visits and community 
consultations. This was proposed as a way to improve 
communication, better understand local agricultural 
issues, and ensure more inclusive, context-sensitive 
planning. 

The project has adopted this recommendation. 
The Ongoing Consultation and Engagement 
Plan has been updated to formally include 
Gewog Agriculture Extension Officers as key 
participants in all future community-level 
engagements. 

B. COMMUNITY CONSULTATIONS (Hetshokha, Tonglabji, Tabchaykha-Mepisa, Shinkhay Khatey & Khamey) 
4 Construction 

Impacts on 
Hetshokha 
Lhakhang (PCR) 

The Hetshokha community requested that heavy 
machinery (rock breakers, vibratory rollers) be avoided 
near the sacred Lhakhang. They proposed using gradual 
excavation methods and simple rolling compaction 
instead. 

The EMP has been updated to include a 
mandatory mitigation measure prohibiting 
heavy machinery within a buffer zone and 
requiring the use of manual/alternative 
methods as requested by the community.

5 Risks to Local 
Water & Utility 
Infrastructure 

Communities in Hetshokha, Tonglabji, Shinkhay Khatey, 
and Khamey raised concerns that construction could 
damage their critical irrigation channels, spring sources, 
and private/public water pipelines, for which there are no 
alternatives. 

The EMP now requires the Contractor to 
conduct a pre-construction joint survey with 
community representatives to map all sensitive 
infrastructure. The Contractor will be 
contractually liable for implementing protection 
measures and for the immediate repair of any 
damages.
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No. Topic / Issue 
Raised 

Summary of Discussion and Community/Stakeholder 
Input 

Outcome / Action Taken 

    
5 Safety Risks from 

Blasting 
The Shinkhay Khamey community highlighted the 
significant safety risk of potential blasting on the rocky 
cliff above the Gasetsho-Wom Gewog Centre. 

The requirement for the Contractor to use strict 
"controlled blasting" techniques, with advance 
community notification, has been reinforced in 
the EMP for this specific sensitive location.

5 Confirmation of 
Forest Resource 
Compensation 

The Tabchaykha-Mepisa community sought 
reconfirmation that the timber and firewood from trees 
felled within their Community Forest would be handed 
over to them as previously agreed. 

The project team reaffirmed the commitment. 
This will be legally codified in the 
formal Memorandum of Understanding 
(MoU) to be signed with the CFMG before 
construction.

6 Community 
Goodwill Request 
(Hetshokha) 

In recognition of their cooperation, the Hetshokha 
community requested the project to upgrade a narrow 
local culvert into a wider, multipurpose structure that can 
support both vehicles and the pipeline, ensuring all-
weather community access.

The project has formally recorded the request 
and will conduct a technical and financial 
feasibility assessment of this potential design 
enhancement. 

C. STAKEHOLDER CONSULTATION (Gasetsho-Gom Gewog Officials)
7 Project 

Endorsement and 
Growing Urgency 

All consulted communities expressed strong support and 
relief that the project is proceeding. They highlighted 
the progressive drying of their local water sources, 
underscoring the project's urgent necessity. The Gup of 
Gasetsho-Gom even noted a new Chiwog has requested 
inclusion due to a failed source.

This overwhelming endorsement validates the 
project's rationale and urgency. The project 
team has noted the request for inclusion of the 
new Chiwog for future consideration. 

 

E. Future Consultation and Information Disclosure 
369. The project is committed to a process of continuous and meaningful stakeholder 
engagement that extends beyond the initial design and pre-construction phases and continues 
throughout the project's lifecycle. The feedback and suggestions received during the October 2025 
consultations have been directly used to refine and strengthen this forward-looking engagement 
plan. 

1. Ongoing Consultation and Engagement Plan 
370. The project will maintain a continuous, two-way dialogue with all stakeholders. The plan is 
designed to be comprehensive, ensuring that all affected parties—including project beneficiaries, 
communities along the alignment, and institutional stakeholders—are kept informed and have 
accessible channels for feedback. 

 Meaningful Engagement: All future consultations will be conducted in accordance with the 
ADB SPS (2009) definition of "meaningful19 consultation," ensuring they are timely, inclusive, 
and allow for the genuine incorporation of stakeholder views. 

 Comprehensive Stakeholder Outreach: The engagement plan will continue to cover all groups 
potentially affected by the project. This will be achieved through: 

o Regular Community Meetings: Phased public meetings will be held in the Gasetsho 
Gom and Gasetsho Wom gewogs at key construction milestones to provide progress 

 
19 Per ADB SPS, meaningful consultation means consultation with affected people that (i) begins early in the 
project preparation stage and is carried out on an ongoing basis throughout the project cycle; (ii) provides 
timely disclosure of relevant and adequate information that is understandable and readily accessible to affected 
people; (iii) is undertaken in an atmosphere free of intimidation or coercion; (iv) is gender inclusive and 
responsive, and tailored to the needs of disadvantaged and vulnerable groups; and (v) enables the 
incorporation of all relevant views of affected people and other stakeholders into decision making, such as 
project design, mitigation measures, the sharing of development benefits and opportunities, and 
implementation issues. 
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updates, discuss upcoming temporary disruptions (e.g., noise, traffic), and gather 
feedback on the contractor's performance. 

o Inclusive Planning and Ground-Truthing: In line with the recommendation from 
the Dzongkhag Agriculture Officer, future field visits and community consultations 
will actively involve Gewog Agriculture Extension Officers. This will enhance grassroots 
participation, ensure context-sensitive communication, and support inclusive, on-the-
ground problem-solving. 

o Direct and Informal Communication: The PIU will designate a Community Liaison 
Officer to conduct regular informal visits to affected villages, providing a direct and 
accessible point of contact for residents to raise immediate concerns. 

 Adaptive Measures: The project will employ adaptive consultation methods, such as virtual 
meetings or phone calls, to ensure engagement can continue even if public health restrictions 
or other logistical challenges arise. 

371. This comprehensive and adaptive approach ensures that the perspectives of all affected 
parties are continuously considered and that the project is implemented in a collaborative and 
transparent manner. 

2. Information Disclosure Strategy 
372. A multi-channel information disclosure strategy will be implemented to ensure that project 
information is accessible to all stakeholders. 

(i) Local Language and Accessibility: A summary of this Initial Environmental Examination (IEE) 
report will be translated into Dzongkha. Hard copies of this summary will be made available 
at the offices of the PIU, the Gewog administrations, and the Contractor's site office for easy 
public access. Other communication methods will be used for illiterate community members. 

(ii) Full Document Access: A full English-language version of the IEE will be available for public 
viewing at the PIU office. Electronic versions of all cleared safeguard documents will be 
uploaded to the official project or MOIT website. 

(iii) ADB Public Disclosure: In compliance with ADB's Access to Information Policy (2018), the 
following documents will be disclosed on the ADB website: 

o This final IEE report. 
o Any updated IEEs or corrective action plans prepared during implementation. 
o Semi-annual environmental monitoring reports (during construction) and annual 

monitoring reports (during operation). 

3. Integration into Contracts 
373. Contractor's Reference: A full copy of this IEE and its Environmental Management Plan 
(EMP) will be included as a binding part of the contract documents for the selected Contractor, 
ensuring they are fully aware of and legally obligated to comply with all safeguard requirements. 
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VIII. GRIEVANCE REDRESS MECHANISM (GRM) 
A. Objective and Principles 
374. A formal Grievance Redress Mechanism (GRM) will be established to provide a clear, 
accessible, and transparent channel for affected persons to voice concerns, file complaints, and 
seek resolutions for any project-related issues. The GRM will be established before the 
commencement of any construction activities and will be accessible to all stakeholders at no cost. 
375. The GRM is designed to be a problem-solving mechanism that resolves issues efficiently at 
the local level. While it provides a structured process, an aggrieved person retains the right to 
access the country's legal system at any stage of the GRM process. 

B. Disclosure and Awareness 
376. Information about the GRM, including the step-by-step procedure and contact details for 
focal persons, will be widely disclosed. This will be done through: 

o Public information boards installed in the Gewog offices and at the main construction site. 
o Inclusion in public consultation meetings and community awareness sessions. 
o Posting on the official project or ministry website. 

C. The Three-Tiered Grievance Redress Process 
377. The GRM follows a three-tiered system designed to resolve issues at the lowest possible 
level. 
Tier 1: On-Site Resolution (The Contractor and PIU) 

o Action: For immediate, construction-related issues (e.g., dust, noise, access disruption), the 
affected person should first approach the Contractor's Site Representative or the PIU Site 
Supervisor. 

o Procedure: The complaint will be logged in a site register. The Contractor is required to 
resolve the issue and provide a response within 5 working days. 

o Escalation: If the complainant is not satisfied with the on-site resolution, they can escalate the 
grievance to Tier 2. 

Tier 2: Dzongkhag-Level Grievance Redress Committee (GRC) 
o Action: For unresolved issues or more significant complaints (e.g., related to land, 

compensation, or persistent environmental impacts), the complainant can file a formal 
grievance with the PIU, which will then be taken up by the Dzongkhag-level GRC. 

o Composition: The GRC will be chaired by the Dzongdag (District Administrator) and will 
include the PIU Project Manager, district-level officials (environment, legal, land records), and 
elected town representatives. 

o Procedure: The GRC will convene a hearing with the complainant to mediate and resolve the 
issue. A formal resolution is required within 15 working days of receiving the complaint. 

o Escalation: If the issue remains unresolved, the GRC will assist the complainant in escalating 
the grievance to Tier 3. 
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Tier 3: Central-Level Grievance Redress Committee (PMU) 
o Action: Grievances that are not resolved at the Dzongkhag level can be elevated to the Central 

GRC at the ministry level. 
o Composition: This high-level committee will be chaired by the Secretary of the MOIT and will 

include the PMU Project Manager, ministry directors, and legal officers. 
o Procedure: The Central GRC will review the case and is required to provide a final resolution 

within 10 working days. 

D. Access to the Legal System 
378. It is important to note that the GRM does not impede access to the legal system. An 
aggrieved person can choose to pursue legal recourse through the courts at any stage, regardless 
of their engagement with the GRM. 
Figure 47: Grievance Redress Mechanism 

 

 

E. GRM Procedures and Accessibility 
379. To ensure the GRM is effective and accessible to all, the following procedures will be 
implemented: 
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(i) Information Dissemination: The GRM process, including timelines and contact details of focal 
persons, will be discussed in all stakeholder meetings. This information will be made 
continuously available to the community. 

(ii) Accessibility for All: The PIU will hold periodic community meetings to address common 
grievances and provide assistance. Special provisions will be made for non-literate or 
vulnerable persons, where the PIU's designated grievance officer will assist them in recording 
their complaints in writing and will guide them through the process. 

(iii) Communication of Outcomes: A clear and timely response will be provided to the 
complainant at each stage of the process. The final resolution will be communicated formally 
via letter, email, or a method agreed upon with the complainant. 

(iv) Flexibility of Timelines: The timeframes for grievance resolution may be extended in the event 
of extraordinary circumstances, such as public health restrictions or natural disasters, as 
determined by the PMU. 

F. Record Keeping and Reporting 
380. A systematic record of all grievances will be maintained to ensure transparency and 
accountability. 

(i) Grievance Log: The PIU's Environmental and Social Safeguard Officers will be responsible for 
maintaining a comprehensive grievance log. This log will record, at a minimum: the 
complainant's contact details, the date the grievance was received, the nature of the 
complaint, the actions taken, the final resolution, and the date of closure. A template for this 
log is provided in Appendix 8. 

(ii) Public Disclosure and Reporting: A summary of the grievances received and resolved will be 
disclosed at the PIU office. This information will also be formally reported in the semi-annual 
environmental and social monitoring reports submitted to ADB. 

G. GRM Costs and Review 
381. Costs: All costs associated with the GRM process, including meetings, communication, and 
site visits, will be borne by the project (PMU/PIU). There will be no cost to the complainant. 
382. Periodic Review: The PMU and PIU will periodically review the functioning of the GRM to 
assess its effectiveness and identify any areas for improvement, ensuring the mechanism remains 
responsive to the needs of the community. 

H. ADB Accountability Mechanism 
383. In addition to the project-level GRM, affected persons have ultimate recourse through the 
ADB Accountability Mechanism. This is a final option if a satisfactory resolution cannot be achieved 
through the project's GRM. 

(i) Process: It is recommended that affected persons first work in good faith with the concerned 
ADB operations department (the Bhutan Resident Mission) to resolve the issue. If still 
dissatisfied, they can then file a formal complaint directly with the Complaint Receiving Officer 
(CRO) at ADB headquarters. 
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(ii) Disclosure: Information on the ADB Accountability Mechanism will be included in all project 
information materials distributed to the affected communities. 
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IX. ENVIRONMENTAL MANAGEMENT PLAN (EMP) 
A. Purpose 
384. The Environmental Management Plan (EMP) translates the mitigation measures identified in 
this updated Initial Environmental Examination (IEE) into a set of specific, actionable requirements. 
Its purpose is to provide a clear and unambiguous framework for the implementation of 
environmental safeguards, defining the responsibilities of each party and the procedures that must 
be followed during the project's construction and operation phases. 
385. This EMP has been revised and enhanced based on the project's final detailed engineering 
design and supersedes the preliminary EMP that was prepared during the project processing 
phase. Crucially, this EMP has also been strengthened and made more site-specific by 
incorporating direct feedback and concerns raised by stakeholders and affected communities 
during the public consultations held in October 2025. It now includes specific, community-
informed mitigation measures for the protection of cultural heritage sites, local water 
infrastructure, and community access routes. 
386. The EMP is a legally binding document. Its requirements, including all mitigation and 
monitoring measures detailed in the following sections, will be integrated as a mandatory 
component of the civil works contracts. Compliance with this EMP is a contractual obligation for 
the appointed Contractor. 

B. Institutional Roles and Responsibilities 
387. A clear institutional arrangement is essential for the effective implementation of the EMP. 
The primary entities and their safeguard responsibilities are defined below. 

1. Project Management Unit (PMU) 
388. The PMU, housed within the Executing Agency (MOIT), holds the primary responsibility for 
overall strategic oversight and ensuring project-wide compliance with all safeguard requirements. 
The PMU's Environmental Safeguards Officer will lead these efforts, with key responsibilities 
including: 

 Oversight and Compliance: Reviewing and approving the final, updated IEE; ensuring the EMP 
is included in all bidding and contract documents; and reviewing and approving the 
Contractor's Site-Specific Environmental Management Plan (SEMP). 

 Monitoring and Reporting: Consolidating quarterly reports from the PIU and submitting the 
required Semi-annual Environmental Monitoring Reports (SEMRs) to ADB. 

 Support and Capacity Building: Ensuring adequate budget is allocated for all safeguard 
activities, managing the GRM at the central level (Tier 3), and organizing necessary training 
for the PIU and other stakeholders. 

2. Project Implementation Unit (PIU) 
389. The PIU, based at the Wangdue Phodrang Dzongkhag Administration, is the frontline entity 
responsible for day-to-day supervision and monitoring of the Contractor's environmental 
performance on-site. The PIU's Environmental Safeguards person will: 
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 Field Supervision: Conduct regular site inspections and spot checks to verify the Contractor's 
implementation of the EMP and SEMP. 

 Reporting: Review the Contractor's monthly reports and prepare quarterly environmental 
monitoring reports for submission to the PMU. 

 GRM Management: Act as the primary focal point for the Grievance Redress Mechanism at 
the local level (Tier 1 and Tier 2). 

3. Project Management Supervision Consultant (PMSC) 
390. The PMU and PIU will be supported by a Project Management Supervision Consultant 
(PMSC), which will include an Environmental, Social and Gender Specialists. The PMSC will provide 
independent technical oversight and support for EMP implementation. Key safeguard responsibilities 
include: 

 Technical Support: Assisting the PIU in reviewing the Contractor's SEMP and other 
environmental sub-plans to ensure they meet the project's technical and safeguard 
standards. 

 Independent Monitoring and Verification: Conducting regular independent site inspections 
to verify the Contractor's compliance with the EMP and the accuracy of their monitoring 
reports. 

 Capacity Building: Designing and delivering environmental management training for the 
PMU, PIU, and Contractor personnel. 

 Reporting Support: Assisting the PIU and PMU in preparing quarterly and semi-annual 
environmental monitoring reports to ensure they meet ADB standards. 

4. Civil Works Contractor 
391. The Contractor holds the direct responsibility for the on-the-ground implementation of all 
mitigation measures specified in this EMP. The Contractor's obligations are legally binding and will 
include: 

 Key Environmental Personnel: 
o EHS Officer: Appointing a qualified, full-time Environment, Health, and Safety (EHS) 

Officer who will be listed as Key Personnel. This officer will be the primary focal point 
for all general safeguard matters across the entire project alignment. 

o Biodiversity Supervisor / Forestry Expert: In addition to the EHS Officer, the Contractor 
must engage a qualified Biodiversity Supervisor or Forestry Expert for the duration of 
all construction activities within the sensitive areas (the Biological Corridor and 
Government Reserve Forests). This expert will be responsible for overseeing the 
implementation of all specific biodiversity protection measures, including the pre-
felling fauna surveys, enforcement of the Worker's Code of Conduct in the forest, and 
ensuring compliance with the special environmental protocols for working in 
protected areas. This role can be a dedicated person or a qualified expert from a local 
institution engaged by the contractor. 

 Site-Specific Environmental Management Plan (SEMP): Preparing and implementing a 
detailed SEMP based on this EMP. The SEMP will detail the specific procedures, site layouts 
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(camps, storage, disposal sites), and schedules for implementing all mitigation measures. No 
civil works can commence until the SEMP is approved by the PIU/PMU. 

 Occupational Health & Safety (OHS) and Labour Standards: Implementing a comprehensive 
OHS Plan, providing all necessary PPE, ensuring safe and hygienic conditions, and adhering 
to all national labour laws. 

 Reporting: Submitting monthly progress reports to the PIU, detailing the implementation of 
the SEMP, any incidents, and corrective actions taken. 

 Chance Find Procedure: Immediately halting work and following the Chance Find Procedure 
detailed in this IEE in the event of discovering any potential Physical Cultural Resources. 

5. Partner Agency: Department of Forest and Park Services (DoFPS) 
392. DoFPS is a key partner agency in the implementation and monitoring of the EMP, particularly 
for activities within protected areas. Their responsibilities include: 

 Joint Monitoring: Conducting joint site inspections with the PIU to monitor the contractor's 
compliance with the Forestry Clearance conditions and the specific EMP protocols for the 
Biological Corridor and Government Reserve Forests. 

 Technical Guidance: Providing expert advice on biodiversity protection, wildlife encounter 
protocols, and site restoration with native species. 

 Implementing Compensatory Afforestation: Serving as the implementing agency for the 
project-funded Compensatory Afforestation Program to ensure no net loss of forest cover. 

6. Operation and Maintenance (O&M) Agency: The Wangdue Phodrang 
Dzongkhag Administration 

393. Upon completion of the construction phase and the contractor's defects liability period, the 
full responsibility for the Operation and Maintenance (O&M) of the Hetshotsangchhu Integrated 
Water Supply Scheme will be handed over to the Wangdue Phodrang Dzongkhag Administration. 
394. As the designated O&M agency, the Dzongkhag Administration will be responsible for the 
long-term implementation of all operational-phase environmental management and monitoring 
requirements as detailed in the Environmental Management Plan (EMP). Key responsibilities will 
include: 

 Implementation of the Operational EMP: Ensuring the implementation of all operational 
mitigation measures, including the Water Safety Plan (WSP), Source Sustainability 
Management Plan, and the O&M Waste Management Protocol. 

 Long-Term Monitoring: Conducting routine monitoring of water quality, system 
performance, and source sustainability. 

 Reporting: Preparing and submitting annual environmental monitoring reports to the 
relevant regulatory authorities and ADB as required. 

 Budgetary Allocation: Ensuring that adequate annual budget is allocated for all O&M 
activities, including the costs associated with implementing the operational-phase EMP. 
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Figure 48: Institutional Arrangement for Environmental Safeguards (Source: Draft IEE Report, Hesotsamchhu Integrated 
Drinking Water and Irrigation Scheme Subproject, Oct 2022). 

 

 

C. Environmental Management Plan (EMP) Matrix 
1. Purpose and Scope 

395. The following matrix constitutes the core of the Environmental Management Plan (EMP) for 
the Hetshotsangchhu Integrated Water Supply Scheme. It systematically translates the findings of 
the environmental assessment into a set of specific, actionable, and legally binding commitments. 
The matrix details: 

 The potential environmental and social impacts at each stage of the project (pre-
construction/design, construction, and operation). 

 The specific mitigation and management measures required to avoid, minimize, or 
compensate for these impacts. 

 The precise location where each measure is applicable. 
 The designated entity responsible for implementing the measure. 
 The entity responsible for monitoring and verifying implementation. 

2. Legal Standing and Implementation 
396. This EMP is a legally binding document. The mitigation measures detailed herein will be fully 
integrated into the bidding documents and will form an inseparable part of the civil works contract 
awarded to the selected Contractor. The responsibility for implementation is divided by project 
phase: 

 Construction Phase: The Civil Works Contractor will be directly responsible for implementing 
all pre-construction and construction-phase mitigation and monitoring measures. The costs 
for these activities will be included in the Contractor's bid price and Bill of Quantities (BoQ). 
Implementation will be supervised by the PIU and PMU. 
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 Operation Phase: The Wangdue Phodrang Dzongkhag Administration, as the designated 
O&M agency, will be responsible for implementing all operational-phase mitigation and 
monitoring measures. The costs for these long-term activities will be integrated into the 
annual Operation and Maintenance (O&M) budget of the Dzongkhag Administration. 
 

397. Compliance with this EMP is mandatory. Any failure to implement the specified measures will 
be considered a non-compliance with the contract (during construction) or with operational 
protocols (during operation) and will require immediate corrective action. 
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Table 26: Environmental Management Plan Matrix (Updated) 
Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

Pre-construction Phase 
Design and Siting of 
Project 
Infrastructure 

Impact due to Extreme Weather Events: 
Damage to project infrastructure (intake, 
pipeline) from intensified extreme weather 
events such as flash floods, landslides, and 
debris flows. 
The risk is confirmed by a severe, 
unseasonal flash flood in the 
Hetshotsangchhu in November 2024, which 
demonstrated the area's vulnerability. 
This can lead to prolonged service disruption 
and operational shutdowns due to extreme 
water turbidity. 

Incorporate Climate Resilience into the Detailed Engineering Design: 
1. Flood-Resilient Intake: The intake structure and weir are designed to 
withstand a 100-year return period flood. The design includes a 28-meter-
long primary desilting tank to manage high sediment loads during flood 
events and protect downstream infrastructure. 
2. Strategic Pipeline Routing: The final alignment was selected to avoid high-
risk landslide-prone areas identified during geotechnical surveys. The route 
utilizes existing pathways where possible to minimize new cuts on steep 
slopes. 
3. Slope Stabilization Measures: The design incorporates bioengineering 
measures (e.g., retaining walls, planting of native vegetation) for slope 
stabilization in vulnerable sections of the pipeline corridor. 
4. Smart Water Management System: The design includes the integration of 
a climate-smart water management system with SCADA/smart devices to 
provide early warning of floods and droughts, enabling faster operational 
response. 

Entire 21.1km Included in 
the detailed 
engineering 
design and 
civil works 
contract 
costs. 

PIU, PMU, Design 
Consultants 

PMU 

Transmission Main 
and Access Path 
Construction 

Impacts due to Clearing and Earthworks: 
1. Loss of Forest Resources: Confirmed loss 
of 774 trees and clearance of understory 
vegetation within a temporary construction 
Right-of-Way (RoW) of approximately 7.4 
hectares. 
2. Geotechnical Instability: High risk of soil 
erosion, slope instability, and localized 
landslides due to excavation, trenching, and 
formation cutting on predominantly steep, 
mountainous terrain. 

1. Alignment Optimization to Minimize Impact (Completed in Design): 
a. The final alignment was strategically selected to reduce the pipeline 
length within the Biological Corridor to ~5 km and to follow existing 
footpaths, minimizing the number of trees to be felled. 
2. Controlled Construction and Felling Practices (Contractor Requirement): 
a. Footprint Minimization: The construction RoW will be strictly limited to a 
width of 3.5 meters. 
b. Prohibition on Side-Casting: All spoil will be managed via end-hauling to 
approved disposal sites as per a Spoil Management Plan (SMP). 
c. Pre-Felling Fauna Survey Protocol: Prior to any tree felling, the 
Contractor's EHS Officer must: 
 - Conduct a visual inspection of each tree (no more than 48 hours in 
advance) to check for active bird nests or other inhabiting fauna. 
- If an active nest is found, establish a "No-Cut" buffer zone and postpone 
felling until the young have fledged. 
- Document all survey findings in a site logbook. 
3. Compensation and Restoration: 
a. Compensatory Afforestation: The project will fully fund a compensatory 
afforestation program, to be implemented by DoFPS, to replant 14.8 
hectares (a 2:1 ratio) with native species. 
b. Full Site Restoration: All disturbed areas will be progressively restored 
using bioengineering techniques. 

Entire 21.1 
km 

Included in 
the detailed 
engineering 
design and 
civil works 
contract 
costs. 

PIU, PMU, 
Contractor 

PMU, PIU 

Water Source 
Management 

Impacts on Source Sustainability and 
Seasonal Availability: 
The Hetshotsangchhu experiences extreme 
seasonal variability, with a minimum 
recorded flow of 117 lps in December. This 
indicates the river is already stressed during 
the dry season. 

A multi-faceted Source Sustainability Management Plan will be incorporated 
into the project design and operational protocols: 
1. Catchment Management: In collaboration with DoFPS and local 
communities, a basic catchment protection plan will be developed for the 
area upstream of the intake. This will include measures to manage grazing, 
prevent deforestation, and control invasive species to enhance the 
watershed's natural flow regulation capacity. 

 Included in 
the detailed 
engineering 
design and 
civil works 
contract 
costs. 
 

PIU, PMU (Design 
Phase) 
 
Dzongkhag 
Administration 
(Operational 
Phase) 

PMU 
(Design 
Phase) 
 
Water 
Resource 
Management 
Committee 



 

148 
 

Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

Climate change is expected to exacerbate 
this, leading to more severe and prolonged 
low-flow periods, which could threaten the 
long-term sustainability of the water source 
for all users (community, irrigation, and 
downstream hydropower). 

2. Demand-Side Management: The project will promote water-use efficiency 
through the installation of water meters for all connections and the 
implementation of a public awareness campaign on water conservation. 
3. Monitoring and Response Protocol: A long-term flow monitoring protocol 
will be established at the intake site, defining critical low-flow thresholds that 
will trigger pre-planned drought response actions (e.g., water use 
restrictions). 

Operational 
costs 
included in 
the O&M 
budget. 

(Operational 
Phase) 

All works within the 
Biological Corridor 
and Government 
Reserve Forests 

Direct habitat disturbance, loss of forest 
resources, and disruption to wildlife within 
protected areas. 
Specific impacts include: 
- Overall loss of 774 trees and habitat 
disturbance including the 5 km pipeline 
corridor inside the BC. 
- Disruption to wildlife behaviour and 
movement patterns due to noise, vibration, 
and human presence. 
- Physical risks to fauna, such as entrapment 
in open trenches. 

Implement Special Environmental Management Protocols (SEMPs) for 
Sensitive Areas: The Contractor will be contractually obligated to adhere to 
the following strict protocols for all works within the BC and GRF: 
1. Work Timing: 
a. Daylight Working Hours: All construction activities are strictly limited to 
daytime hours (dawn to dusk) to allow for undisturbed wildlife movement at 
night. 
b. Controlled Blasting: Conventional blasting is prohibited. Where hard rock 
is encountered, "Controlled blasting" techniques must be used. 
2. Site Establishment and Waste Management: 
a. Prohibited Facilities: The establishment of any worker camps, equipment 
yards, or material storage areas within the BC or GRF is strictly forbidden. 
b. Waste Disposal: Indiscriminate dumping is prohibited. All waste and spoil 
must be collected and disposed of at pre-approved sites outside of the 
protected areas. 
3. Biodiversity Protection and Worker Conduct: 
a. Worker's Code of Conduct: Enforce a strict code of conduct prohibiting 
hunting, fishing, poaching, and the collection of any forest products. 
Mandatory awareness training on this code and the Forest and Nature 
Conservation Act will be provided to all workers. 
b. Wildlife Encounter Protocol: In the event of a wildlife encounter, work will 
cease, and the nearest Forest Range Office will be immediately contacted. 
c. Trench Safety: All open trenches will be covered or equipped with escape 
ramps at the end of each working day to prevent animals from getting 
trapped. 
4. Habitat Restoration and Compensation: 
a. Compensatory Afforestation: The project will fund a compensatory 
afforestation program, implemented by DoFPS, to compensate for all felled 
trees. 
b. Full Site Restoration: All disturbed areas will be progressively restored, 
including re-contouring and stabilizing slopes with bioengineering methods. 
5. Regulatory Compliance: 
a. All work plans and schedules within the protected areas will be developed 
in close consultation with, and be subject to the approval of, the Chief Forest 
Officer of the Wangdue Phodrang Forest Division. 

0 – 5 Km 
within 
Biological 
Corridor 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU, DoFPS, 
PMU 

All Construction and 
Operation Activities 

Impacts on Biodiversity: 
1. Habitat Disturbance: From the clearing 
of 7.4 ha of vegetation and felling of 774 
trees within the RoW. 
2. Disturbance to Fauna: Disruption to the 
movement and behaviour of wildlife, 
particularly species of concern like the Dhole 

A multi-layered biodiversity mitigation strategy will be implemented: 
1. Habitat Protection and Construction Practices: 
a. Footprint Minimization: All works will be strictly confined to the approved 
RoW. Use of smaller machinery is required to reduce the scale of 
disturbance. 
b. Scheduling and Timing: Construction activities will be limited to daytime 
hours only (from dawn to dusk). 

Entire 21.1km Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 

Contractor PIU, DoFPS, 
PMU 
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Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

(Endangered), from noise and human 
presence. 
3. Impacts on Aquatic Species: Potential 
harm to Snow Trout (Vulnerable) from in-
stream construction and altered flow 
regimes. 
4. Loss of Flora: Loss of individual plants of 
conservation concern, such as Star Anise 
(Endangered), within the construction 
footprint. 

c. Controlled Blasting: "controlled blasting" techniques will be used to 
minimize noise, vibration, and shockwaves. 
2. Species-Specific Protection: 
a. Fish Breeding: All in-stream works at the intake site are prohibited during 
the peak breeding seasons for Snow Trout (April-June and September-
October). 
b. Wildlife Protection Protocol: No night work is permitted. All open trenches 
will be covered or equipped with escape ramps at night to prevent animal 
entrapment. In the event of a wildlife encounter, work will cease, and the 
Forest Range Office will be contacted. 
c. Flora Protection: The felling of Illicium (Star Anise) trees is prohibited 
unless they fall directly within the cleared RoW. 
3. Worker Conduct and Site Management: 
a. Worker's Code of Conduct: A mandatory Code of Conduct will be 
enforced for all personnel, explicitly prohibiting hunting, fishing, poaching, 
and the collection of any forest products. All workers will receive training on 
this code and the Forest and Nature Conservation Act. 
4. Compensation and Restoration: 
a. Compensatory Afforestation: The project will fully fund a compensatory 
afforestation program, to be implemented by the DoFPS, to replace the774 
trees felled. 
b. Full Site Restoration: All disturbed areas will be progressively restored 
using bioengineering techniques to facilitate the natural regeneration of 
native vegetation.

civil works 
contract. 

Intake Construction 
and System 
Operation 

Impacts on Aquatic Biodiversity: 
1. Habitat Degradation 
(Construction): Increased turbidity and 
sedimentation from in-stream works and 
bank disturbances can harm aquatic habitats 
and gill-breathing organisms like Snow Trout 
(IUCN, Vulnerable). 
2. Reduced Habitat (Operation): Continuous 
water abstraction will alter the downstream 
flow regime, potentially reducing the 
available habitat for aquatic species, 
especially during the critical low-flow 
months. 

A combination of engineering controls, construction management, and 
worker regulations will be implemented: 
1. Design and Operational Phase Controls: 
a. Guaranteed Environmental Flow (E-flow): The intake is designed and will 
be operated to ensure a minimum environmental flow of 30% of the 
instantaneous river flow is released downstream at all times. This is the 
primary measure to protect the downstream aquatic ecosystem. 
b. Low-Impact Weir Design: The intake features a low-height weir (approx. 1 
meter) to prevent significant damming and minimize alteration of the natural 
flow dynamics. 
2. Construction Phase Management: 
a. Seasonal Work Scheduling: All major in-stream construction activities will 
be scheduled during the lean season (post-monsoon) to avoid high-flow 
conditions and sensitive biological periods. 
b. Sediment and Turbidity Control: The Contractor will use best-practice 
sediment control measures (e.g., temporary coffer dams, silt fences) during 
in-stream work to prevent the release of suspended solids downstream. 
3. Worker Conduct: 
a. Strict Prohibition on Fishing: The mandatory Worker's Code of Conduct 
will include a strict and explicit prohibition on illegal fishing. All workers will 
be briefed on the relevant laws and associated penalties as part of their 
induction training.

Stretch along 
of 
transmission 
line running 
close to 
Hetshotsang 
chhu and 
other water 
bodies. 

Included in 
the detailed 
engineering 
design and 
civil works 
contract 
costs. 

PIU, PMU 
(Design) 
 
Contractor 
(Construction) 
 
Dzongkhag 
Administration 
(Operation) 

PMU, PIU, 
DoFPS 

Water Resource 
Allocation and 
Management 

Competing Water Use: 
Water abstraction from the Hetshotsangchhu 
creates a direct resource competition with 

A formal Water Resource Management framework will be implemented, 
governed by legal agreements and operational protocols: 
1. Formal Water Sharing Agreement: 

Intake/ Water 
source 

Included in 
the detailed 

PIU, PMU 
(Design/MoU) 
 

PMU 
(Design/MoU
) 
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Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

the downstream Basochhu Hydropower 
Plant (BHP) and the river's ecological needs. 
This impact is most critical during the lean 
season (Nov-Dec), when low flows could 
otherwise compromise hydropower 
generation and ecosystem health. 

a. A Memorandum of Understanding (MoU) has been executed between the 
PIU and the Druk Green Power Corporation (DGPC). This agreement 
formally outlines the terms of water sharing and provides a clear framework 
for cooperative management. 
2. Water Allocation and Environmental Flow Protocol: 
a. A strict water allocation protocol will be enforced with the following non-
negotiable priorities: 
- Priority 1: Environmental Flow: A minimum of 30% of the instantaneous 
river flow will be released downstream at all times. 
- Priority 2: Drinking Water: The supply for drinking and domestic use will be 
the second priority. 
- Priority 3: Irrigation: Water for irrigation will be supplied based on the 
remaining available flow. 
3. Governance and Stakeholder Coordination (Operational Phase): 
a. A Water Resource Management Committee will be constituted, chaired by 
the Dzongkhag Administration and including representatives from the 
Gewogs and DGPC. The committee's mandate is to oversee water 
allocation, review monitoring data, and mediate any resource-sharing 
conflicts. 

engineering 
design costs. 
 
Operational 
costs 
included in 
the O&M 
budget. 

Dzongkhag 
Administration and 
Water Resource 
Management 
Committee 
(Operation) 

 
Water 
Resource 
Management 
Committee 
(Operation) 

Project Legal and 
Administrative 
Approvals (Pre-
Construction 
Phase) 

Legal Non-Compliance and Project Delays: 
Failure to secure all mandatory statutory, 
administrative, and community-level 
approvals prior to the mobilization of the 
contractor would constitute a breach of 
national law and ADB policy, leading to 
significant project delays and potential 
penalties. 

Action Plan for Securing Approvals: The PIU will be responsible for securing 
all of the following approvals prior to the award of the civil works contract: 
1. Statutory Clearances (National Level): 
a. A formal Environmental Clearance (EC) from the competent national 
authority. 
b. A formal Forestry Clearance from the Department of Forest and Park 
Services (DoFPS). 
2. Administrative Approvals (Sub-national Level): 
a. Formal approval from the Wangdue Phodrang Dzongkhag Administration. 
b. Formal consent and approval from the administrations of both Gasetsho 
Gom Gewog and Gasetsho Wom Gewog. 
c) Finalize and Execute Legally Binding Community-Level Agreements: 
(i) Formalize Memoranda of Understanding (MoUs): The PIU will finalize and 
execute formal MoUs with each of the affected CFMGs, including those 
for Shingkhey Gaki, Tabchaykha Draktsen, and Hetshokha Community 
Forests. These MoUs build upon the initial "No Objection" clearances and 
are a mandatory prerequisite before the contractor can be mobilized or 
commence any work in these areas. 
(ii) Content of the MoUs: Each MoU will be a detailed, legally binding 
document that, at a minimum, specifies: 
● Consent and Scope: Formal consent for the project to traverse the 
community forest along the officially demarcated alignment and a defined 
Right-of-Way (RoW). 
● Resource Compensation: The agreed-upon protocol for the felling, 
logging, and official handover of all timber to the respective CFMG for their 
use and benefit, as per their approved CF Management Plan. 
● Contractor Obligations: Clear stipulations on the contractor's 
responsibilities for spoil and muck management (prohibiting indiscriminate 
dumping), site restoration protocols, and the strict prohibition of establishing 
worker camps or storage depots within the CF boundaries. 

Hetshokha, 
Tabchaykha 
Shingkhay 
Khatay & 
Khamay 
Chiwogs 

Included in 
project 
administration 
and 
management 
costs. 

PIU, with oversight 
from PMU 

PMU 
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Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

● Community Monitoring Role: The role of the CFMG representatives 
in participating in the marking of trees for felling and monitoring the 
contractor’s compliance with the MoU's terms. 
(iii) Verification: Signed copies of all MoUs must be submitted to the PMU 
and made available for ADB's review as a key milestone for compliance 
verification prior to the start of construction in these sensitive areas. 

Social Safeguards 
and Land Access 

Impacts on Private Agricultural 
Land: Temporary loss of land, crop damage, 
and livelihood disruption for households 
whose private agricultural plots are traversed 
by the construction corridor. 

Implement the Resettlement Framework (Pre-construction Actions): 
1. Joint Verification (Completed): A joint survey was conducted on 15 
October 2025, successfully avoiding impacts on 2 of the 3 potentially 
affected plots through minor re-alignment. 
2. Resettlement Planning: A Resettlement Plan will be prepared for the one 
remaining unavoidably affected plot (TWM-138). 
3. Compensation Disbursement: All compensation for lost crops and 
temporary land use will be paid in full to the affected household before any 
construction begins on their land.

Tonglabji, 
Hetshokha 

Costs to be 
covered 
under the 
project's 
Resettlement 
Budget. 

PIU, Dzongkhag 
Land Record 
Office 

PMU 

Pre-Construction 
Site Surveys and 
Planning 

Unmitigated Impacts on Local 
Infrastructure: Failure to identify and plan for 
the protection of critical community assets 
(irrigation channels, water pipelines, cultural 
sites) before construction begins. 

Mandatory Pre-Construction Joint Surveys: Before mobilizing in any new 
work area, the Contractor, PIU, and community representatives must 
conduct a joint survey to: 
1. Map and Document: Precisely map and document the pre-construction 
condition of all sensitive assets identified during consultations, 
including irrigation channels, drinking water sources/pipelines, electric poles, 
and the Hetshokha Lhakhang. 
2. Agree on Mitigation: Mutually agree on the specific protection measures, 
work schedules, and access arrangements for that section. 

All along 
21.1km 
(particularly 
sites which 
are high 
lighted in this 
IEE report 

Included in 
the 
Contractor's 
bid price and 
SEMP 
implementatio
n costs. 

Contractor, PIU, 
Community 
Representatives 

PIU, PMU 

Sourcing of 
Construction 
Materials 

Indirect Environmental Impacts from 
Quarrying: 
The primary risk is the use of materials 
(sand, gravel, aggregates) from illegal or 
poorly managed quarries. This can lead to 
significant off-site environmental impacts, 
including: 
- Habitat degradation at the quarry site. 
- Soil erosion and siltation of rivers from 
unmanaged runoff. 

Implement a Mandatory Responsible Sourcing Protocol: The Contractor will 
be contractually required to adhere to the following: 
1. Exclusive Use of Licensed Quarries: The Contractor shall source all raw 
materials exclusively from quarries and borrow pits that are fully licensed 
and approved by the relevant government authorities (e.g., Department of 
Geology and Mines). 
2. Prohibition on New Quarry Development: The Contractor is explicitly 
prohibited from opening any new quarry or borrow pit for the sole purpose of 
supplying this project. 
3. Source Verification and Approval: Prior to procurement, the Contractor 
must submit a list of proposed material sources to the PIU for verification 
and formal approval. This submission must include copies of the quarry's 
valid operating license and environmental clearance. 
4. Chain of Custody and Reporting: The Contractor will maintain a clear 
record of all material sources, including quantities procured. This 
documentation must be submitted as part of the regular monthly progress 
reports to the PIU to ensure full transparency and traceability. 

Across the 
ferry road 
corridor 

Included in 
the 
Contractor's 
bid price and 
overall civil 
works 
contract. 

Contractor PIU 
(verification 
of sources 
and review 
of reports), 
with 
oversight 
from PMU 

Establishment of 
Construction 
Camps, Stockpile, 
Storage, and 
Disposal Areas 

Inappropriate siting and poor management 
of ancillary facilities can lead to: 
- Habitat degradation and loss of vegetation. 
- Contamination of soil and water resources 
from fuel spills, improper waste disposal, 
and untreated wastewater. 
- Social friction with local communities. 
- Disturbance to local ecology and wildlife. 

The Contractor will prepare and implement a comprehensive Camp 
Management Plan as part of their SEMP. This plan must be approved by the 
PIU before any site establishment begins and must adhere to the following 
mandatory conditions: 
1. Site Selection Criteria: 
a. Prohibited Locations: All construction camps, storage yards, and disposal 
areas are strictly prohibited in any of the following sensitive locations: 

Camp 
locations 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 

Contractor PIU, with 
oversight 
from PMU 



 

152 
 

Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

- Within the boundaries of the Biological Corridor, Government Reserve 
Forests, or Community Forests. 
- On productive agricultural land. 
- Within 50 meters of any water body, including rivers, streams, and natural 
drainage channels. 
- On steep, erosion-prone slopes. 
b. Siting Approval: All proposed locations must be sited in environmentally 
and socially acceptable areas and receive prior approval from the PIU. 
2. Camp Layout and Management: 
a. Detailed Layout Plan: The plan must include a detailed layout showing the 
location of all temporary structures, site roads, fuel storage/refuelling areas, 
and waste management facilities. 
b. Waste Management: The Contractor must establish proper sanitation 
and segregated solid waste collection (organic, recyclable, hazardous) for 
disposal at government-approved sites only. Open garbage pits are not 
permitted. 
3. Social and Administrative Measures: 
a. Local Employment: The Contractor will maximize the employment of 
workers from local communities to minimize the need for large external 
worker camps. 
b. Liaison with Authorities: The Contractor must formally notify relevant local 
authorities (Gewog, health, security) of the establishment and operation of 
any camp facilities. 
4. Site Demobilization and Restoration: 
a. Full Restoration: Upon completion, the Contractor will dismantle all 
temporary facilities, remove all waste, and fully restore all sites to their pre-
project condition. 
b. Conditional Work Completion: The PIU will not issue the final work 
completion certificate until all restoration works have been completed to a 
satisfactory standard. 

civil works 
contract. 

Project Disclosure 
and Community 
Awareness 

Lack of awareness can lead to: 
- Misunderstandings about project activities 
and timelines. 
- Social friction between the community and 
the contractor. 
- Ineffective use of the Grievance Redress 
Mechanism (GRM). 

Implement a Continuous Stakeholder Communication and Engagement 
Plan: 
1. Information Disclosure: 
a. Project Information Boards: Install and quarterly update information 
boards at Gewog offices and the main worksite, displaying project status, 
schedules, and GRM contact details, 
b. Local Language Accessibility: Provide a translated Dzongkha summary of 
the IEE at all public locations. 
c. Digital Disclosure: Upload the final IEE and all Semi-annual Environmental 
Monitoring Reports to the ADB and ministry websites for public access. 
2. Continuous and Two-Way Engagement: 
a. Phased Community Meetings: Hold formal public meetings at key 
milestones (e.g., pre-mobilization, mid-construction) to provide updates and 
gather feedback. 
b. Community Liaison Officer: The PIU will designate a Community Liaison 
Officer to conduct regular informal visits to affected communities, serve as a 
direct point of contact, and facilitate on-the-ground communication. 

Gasetsho 
Gom and 
Gasetsho 
Wom 
Gewogs, 
main 
worksites, 
and project-
affected 
areas. 

Included in 
the project 
administration 
and 
management 
costs. 

PIU PMU 
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c. Inclusive Planning: Actively involve Gewog Agriculture Extension 
Officers in future field visits and consultations to enhance grassroots 
communication, as per the Dzongkhag's recommendation. 
3. Targeted Awareness Programs: 
a. Contractor's Community Briefings: Before starting work in a new area, the 
Contractor must hold a local briefing to discuss specific schedules, 
disruptions (e.g., footpath closures), and safety protocols. 
b. Worker Induction: All workers must undergo a mandatory induction on 
community respect and the Worker Code of Conduct.

Safeguard 
Compliance and 
Capacity Building 

Risk of EMP Non-Compliance: 
Failure to properly integrate safeguard 
requirements into contracts and build 
capacity can lead to widespread non-
compliance with the EMP. This can result in: 
- Unmitigated environmental damage. 
- Social conflicts and safety issues. 
- A direct breach of ADB loan covenants and 
national regulations. 

Implement a multi-faceted strategy to ensure full contractor compliance: 
1. Contractual Integration of Safeguards: 
a. EMP as a Binding Document: The full Environmental Management Plan 
(EMP) will be included as an integral part of the bidding and contract 
documents, making all its requirements legally enforceable. 
b. Priced EMP in Bill of Quantities (BoQ): The Contractor will be required to 
submit a priced BoQ for the implementation of the EMP. This ensures that all 
environmental and social mitigation costs are budgeted for from the outset. 
c. OHS and Labour Standards: The contract will include mandatory clauses 
requiring adherence to all national OHS and labour laws. 
2. Procurement and Bidding Stage: 
a. Mandatory Pre-Bid Briefing: The PIU will conduct a mandatory pre-bid 
briefing for all prospective bidders to clearly explain the EMP requirements, 
the GRM, OHS standards, and the requirement for a priced EMP. 
3. Post-Award Capacity Building: 
a. Mandatory Contractor Induction Training: Prior to commencement of 
works, the PIU will conduct a mandatory induction training for the 
Contractor's key management and site staff. This will cover their specific 
responsibilities for implementing the EMP, SEMP, OHS Plan, and GRM. 

- Included in 
the 
Contractor's 
bid price (for 
implementatio
n) and project 
administration 
costs (for 
training). 

PMU, PIU PMU 

Construction Phase 
Establishment and 
Operation of 
Contractor's Site 
Facilities 
(Camps, Offices, 
Storage Yards) 

Improper siting and management of ancillary 
facilities can lead to: 
- Habitat degradation and loss of vegetation. 
- Contamination of soil and water resources 
from fuel spills, improper waste disposal, 
and untreated wastewater. 
- Social friction with local communities and 
the spread of disease. 

The Contractor will prepare and implement a comprehensive Camp 
Management Plan as part of their SEMP. This plan must be approved by the 
PIU before any site establishment begins and must adhere to the following 
mandatory conditions: 
1. Site Selection and Establishment: 
a. Prohibited Locations: All facilities are strictly prohibited within the 
Biological Corridor, Government Reserve Forests, Community Forests, or on 
productive agricultural lands. 
b. Setbacks: All facilities must be sited at least 50 meters away from any 
water body. 
c. Consultation and Approval: All site locations must be selected in 
consultation with the local Gewog administration and receive prior 
approval from the PIU. 
2. Camp Management and Environmental Controls: 
a. Sanitation: The Contractor will provide and maintain properly managed 
sanitation facilities (e.g., toilets connected to septic tanks). Open pit latrines 
are not permitted.

Camp and 
storage yard 
locations 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU, with 
oversight 
from PMU 
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b. Waste Management: Implement a system for segregated solid waste 
collection for disposal at a government-approved site. Open dumping or 
burning of waste is strictly prohibited. 
c. Erosion and Sediment Control: Install diversion drains and silt traps 
around all cleared areas to prevent sediment-laden runoff. 
d. Public Health: Implement a Public Health Plan, including adherence to all 
national health and safety protocols. 
3. Site Demobilization and Restoration: 
a. Full Restoration: Upon completion of the work, the Contractor will 
dismantle all temporary facilities, remove all waste, and fully restore all 
sites to their pre-project condition. 
b. Conditional Work Completion: The PIU will not issue the final work 
completion certificate until all restoration works have been completed to a 
satisfactory standard. 

Excavation and 
Earthworks (All 
Areas where there 
are Physical 
Cultural Resources 
& chance finds 

Impacts on Physical Cultural Resources 
(PCRs): 
1. Known PCRs: Indirect impacts (vibration, 
noise, dust) on the Hetsokha Lhakhang from 
nearby construction. 
2. Unknown PCRs: Risk of accidental 
discovery and damage of unknown 
archaeological or historical artifacts ("chance 
finds") during excavation. 

Implement a Comprehensive PCR Protection Measures: 
1. Mitigation for Hetsokha Lhakhang (Known PCR): 
a. Prohibited Equipment: Prohibit the use of heavy rock breakers and 
vibratory rollers within the demarcated 50-meter buffer zone. 
b. Controlled Methods: Use "gradual excavation methods" and "simple 
rolling compaction" as agreed with the community to minimize vibration. 
c. Consult and Schedule: Consult with the Lhakhang caretaker to schedule 
works to avoid religious ceremonies. 
 
2. Mandatory "Chance Find" Procedure (Unknown PCRs): 
The Contractor must adhere to the following procedure for any chance finds 
across the entire alignment: 
a. Stop Work Immediately in the vicinity of the find. 
b. Secure the Site to prevent damage or unauthorized access. 
c. Notify the PIU Supervisor immediately. The PIU will then formally notify 
the Department of Culture. 
d. Await Formal Clearance: Do not resume work in the affected area until 
formal written clearance has been provided by the PIU, following an 
assessment by the Department of Culture.

- Known 
PCR: The 50-
meter buffer 
zone around 
the Hetsokha 
Lhakhang, 
 
- Unknown 
PCRs: The 
entire 21.1 
km 
construction 
alignment. 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs. 

Contractor PIU, 
Department 
of Culture 

Transport of 
Construction 
Materials and 
Equipment 

The movement of heavy vehicles and 
machinery will generate temporary, localized 
impacts, including: 
- Increased Traffic and Safety Risks on 
narrow, unpaved local roads 
- Air Pollution from dust and vehicle exhaust 
fumes. 
- Noise Pollution causing nuisance to 
communities and wildlife. 
- Damage to Local Roads from repeated 
passage of heavy loads. 

The Contractor will be required to develop and implement a comprehensive 
Traffic Management Plan as part of their SEMP. This plan must include: 
1. Traffic and Road Safety Management: 
a. Scheduling: Transportation of materials will be scheduled during off-peak 
hours where possible to minimize disruption. 
b. Road Maintenance: The Contractor will be responsible for maintaining all 
access roads used by project vehicles and repairing any damage caused. 
c. Safe Stockpiling: Temporary stockpiling of materials along roadsides must 
not obstruct traffic flow or create safety hazards. 
2. Dust and Air Pollution Control: 
a. Covered Loads: All trucks transporting loose materials (soil, sand) must 
be fitted with securely fastened tarpaulin covers. 
b. Dust Suppression: Regular watering of unpaved access roads and active 
work areas will be conducted. 
c. Stockpile Management: All material stockpiles that will be left idle for an 
extended period will be covered with tarpaulins. 

All along ferry 
route 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU (daily 
supervision 
and spot 
checks), with 
oversight 
from PMU 
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d. Vehicle and Equipment Maintenance: All project vehicles and machinery 
will be maintained in good working order to prevent excessive smoke 
belching and ensure compliance with the RSTA emission standards. 

Construction of 
Access Path and 
Trench in Hilly, 
Steep, and Rocky 
Terrains 

- Slope Destabilization & 
Landslides: Improper excavation on steep 
slopes triggering erosion and slope failure. 
- Habitat Degradation: Damage to vegetation 
from uncontrolled spoil disposal (side-
casting). 
- OHS Risks: Hazardous working conditions 
for personnel on steep terrain. 
- Community Safety Risk from 
Blasting: Potential for property damage and 
harm to residents from uncontrolled blasting 
on the rocky cliff above the Gasetsho-Wom 
Gewog Centre. 

Implement a systematic and environmentally sound approach to all 
earthworks in steep terrain: 
1. Excavation and Spoil Management: 
a. Strictly Prohibit Side-Casting: All excavated spoil must be collected and 
transported to pre-approved, engineered disposal sites except for 
unavoidable areas. 
b. Precise Demarcation: Clearly stake the 3.5m RoW before any clearing to 
prevent over-cutting. 
2. Construction Techniques and Equipment: 
a. Minimize Blasting: Prioritize mechanical rock removal (ripping, hydraulic 
hammers) over blasting. 
b. Enhanced Blasting Controls for Sensitive Areas: For any unavoidable 
blasting, particularly on the cliff section above the Gasetsho-Wom Gewog 
Centre, the Contractor must: 
- Prepare a site-specific, detailed Blasting Plan for PIU approval. 
- Use "controlled blasting" techniques (e.g., smaller charges, blasting mats) 
to eliminate fly-rock and minimize ground vibration. 
- Provide advance notification to the Gewog administration and residents. 
c. Use Appropriate Machinery: Employ hydraulic excavators with rock 
breaker suitable for steep terrain. 
3. Slope Stabilization and Drainage: 
a. Implement concurrent slope stabilization (retaining walls, bioengineering) 
in steep and unstable sections. 
b. Construct temporary catch drains to manage rainwater runoff. 

Entire 
alignment, 
with specific 
focus on 
sections with 
slopes >30% 
and the rocky 
cliff above 
Gasetsho-
Wom Gewog 
Centre. Near 
by Chainage 
Km 14. 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU, with 
oversight 
from PMU 

Biodiversity Impacts on Biodiversity: 
1. Habitat Disturbance: From vegetation 
clearing and excavation within the RoW. 
2. Disturbance to Fauna: Disruption to the 
movement and behaviour of wildlife, 
particularly species of concern like the Dhole 
(Endangered), from noise and human 
presence. 
3. Impacts on Aquatic Species: Potential 
harm to Snow Trout (Vulnerable) from in-
stream construction. 
4. Loss of Flora: Potential loss of individual 
plants of conservation concern, such as Star 
Anise (Endangered). 

A multi-layered biodiversity mitigation strategy will be implemented, 
combining habitat protection, species-specific controls, worker conduct 
protocols, and restoration commitments: 
1. Habitat Protection and Construction Practices: 
a. Footprint Minimization: All works will be strictly confined to the approved 
RoW. Use of smaller machinery is required to reduce the scale of 
disturbance. 
b. Scheduling and Timing: Construction activities will be limited to daytime 
hours only (from dawn to dusk). 
c. Controlled Blasting: "Controlled blasting" techniques will be used to 
minimize noise, vibration, and shockwaves. 
d. Prohibited Facilities: The establishment of any worker camps, equipment 
yards, or material storage areas within the BC or GRF is strictly forbidden. 
2. Species-Specific Protection: 
a. Fish Breeding: All in-stream works at the intake site are prohibited during 
the peak breeding seasons for Snow Trout (April-June and September-
October). 
b. Wildlife Protection Protocol: All open trenches will be covered or equipped 
with escape ramps at night to prevent animal entrapment. In the event of a 
wildlife encounter, work will cease, and the nearest Forest Range Office will 
be contacted for rescue and release protocols. 

Entire 21.1km Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU, DoFPS, 
PMU 
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c. Flora Protection: The felling of Illicium (Star Anise) trees is prohibited 
unless they fall directly within the cleared RoW. 
3. Worker Conduct and Awareness: 
a. Worker's Code of Conduct: A mandatory Code of Conduct will be 
enforced for all personnel, explicitly prohibiting hunting, fishing, poaching, 
and the collection of any forest products. All workers will receive training on 
this code and the Forest and Nature Conservation Act. 
4. Compensation and Restoration: 
a. Compensatory Afforestation: The project will fully fund a compensatory 
afforestation program, to be implemented by the DoFPS, to replace all felled 
trees. 
b. Full Site Restoration: All disturbed areas will be progressively restored 
using bioengineering techniques to facilitate the natural regeneration of 
native vegetation. 

Spread of Invasive 
Species 

Spread of Invasive Alien Species (IAS): 
The discovery of Solanum viarum (Tropical 
Soda Apple) near the intake represents a 
significant threat. Construction activities (soil 
disturbance, vehicle movement) create ideal 
conditions for the spread and establishment 
of this and other potential invasive species. 
This can lead to the degradation of native 
habitats within the Biological Corridor, loss of 
biodiversity, and increased long-term 
management costs. 

A proactive Invasive Species Management Plan will be implemented. The 
Contractor will be required to: 
1. Immediate Eradication (Pre-Construction): 
a. As a measure of Early Detection and Rapid Response (EDRR), the single 
identified Solanum viarum plant must be carefully uprooted before the 
commencement of any civil works. 
b. The entire plant (including roots) must be bagged on-site and disposed of 
safely (e.g., via controlled burning) to prevent any seed dispersal or 
regrowth. The immediate area will be monitored for new seedlings. 
. Prevention of Spread (During Construction): 
a. Vehicle Cleaning Protocol ("Clean-in, Clean-out"): All vehicles and heavy 
machinery must be thoroughly washed down at a designated location to 
remove soil and seeds before entering the Biological Corridor. 
b. Worker Awareness and Training: All project personnel will be trained to 
identify Solanum viarum and report any new sightings immediately to the 
EHS Officer. 
3. Post-Construction Control: 
a. Prompt Revegetation: Following construction, all disturbed areas (RoW, 
camp sites, spoil sites) must be promptly revegetated with fast-growing, 
native species to provide ground cover and outcompete potential invasive 
seedlings. 
b. Long-Term Monitoring: The project RoW, particularly the area near the 
intake, will be monitored for at least three years post-construction to detect 
and manage any new IAS outbreaks. 

Entire 21.1km 
but more 
specifically 
within 
Biological 
Corridor. 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor (for 
eradication, 
vehicle cleaning, 
training, and 
revegetation). 
 
PIU/Operator (for 
long-term 
monitoring). 

PIU, DoFPS, 
PMSC. 

Soil Erosion and 
Sedimentation 

Soil Erosion and Sedimentation: 
Exposed soil from excavation, access paths, 
and material stockpiles can be easily eroded 
by rainfall, especially on the project's steep 
slopes. This can lead to: 
- Slope instability and loss of topsoil. 
- Sedimentation of the Hetshotsangchhu, 
degrading water quality and aquatic habitats. 

The Contractor will be required to prepare and implement a site-specific 
Erosion and Sediment Control Plan (ESCP) as part of their SEMP. This plan 
must incorporate the following mandatory measures: 
1. Work Planning and Exposure Minimization: 
a. The extent and duration of soil exposure will be minimized at all times. 
Construction will be phased, and disturbed areas will be progressively 
rehabilitated rather than left exposed. 
b. Major earthworks will be scheduled to avoid the peak monsoon 
season where feasible. 
2. Spoil and Stockpile Management: 

All 
construction 
sites 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU (daily 
supervision 
and spot 
checks), 
PMU 
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a. The indiscriminate dumping or side-casting of excavated material (spoil) 
is strictly prohibited. All excess spoil will be transported to pre-approved 
disposal sites as defined in the Spoil Management Plan. 
b. Temporary stockpiles will be located away from drainage paths, covered 
with tarpaulins, and surrounded by silt fences. 
3. Runoff and Sediment Control Measures: 
a. Structural controls such as silt fences, check dams, and temporary 
diversion drains will be installed down-slope of all construction areas to 
intercept and treat runoff. 
b. All backfilled trenches will be properly compacted to prevent subsidence 
and the formation of erosive channels. 
4. Site Stabilization and Restoration: 
a. Upon completion of work in any given area, all disturbed surfaces will 
be promptly stabilized and revegetated with native grasses and shrubs to 
provide long-term protection against erosion. 

Impact on Air quality Degradation of Local Air Quality, particularly 
in a sensitive airshed with poor dispersion: 
- Dust Generation (PM10, 
PM2.5): Excavation, vehicle movement, and 
uncovered stockpiles will generate significant 
dust, impacting workers, communities, and 
sensitive ecosystems. 
- Exhaust Emissions (NOx): Machinery 
emissions will exacerbate the already high 
baseline NO2 levels, posing a health risk to 
workers and potentially exceeding WHO 
guidelines in the vicinity of works. 

Implement a comprehensive Air Quality Management Plan as part of the 
SEMP, with enhanced measures due to the area's poor air dispersion: 
1. Dust Control Measures: 
a. Water Suppression: Use water tankers to spray all active work areas and 
unpaved roads at least twice daily, and more frequently during dry/windy 
periods. 
b. Covering: Ensure all trucks transporting loose materials are fitted with 
securely fastened tarpaulin covers. All idle soil stockpiles must also be 
covered. 
c. Speed Limits: Enforce a strict speed limit of 20 km/h on all unpaved project 
roads. 
d. Wheel Washing: Mandate the cleaning of vehicle wheels and 
undercarriages at designated washing stations before any truck exits a 
worksite onto public roads. 
2. Emission Control Measures: 
a. Regular Maintenance: All vehicles and machinery must be well-maintained 
and serviced regularly to comply with national (RSTA) emission standards 
and ensure efficient fuel combustion. 
b. Reduced Idling: Enforce a strict "no idling" policy, requiring engines be shut 
off when not in use for more than five minutes. 

At all 
locations but 
specifically  
At selected 
sensitive 
receptors (3 
locations- 
Intake, 
Hetshokha 
Lhakhang & 
Changkha 
village) 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU (daily 
supervision 
and spot 
checks), 
PMU 

Surface water 
quality 

Degradation of Surface Water Quality: 
Runoff from construction sites can transport 
pollutants into the Hetshotsangchhu, leading 
to: 
- Sedimentation: Increased turbidity from 
eroded soil, harming aquatic habitats. 
- Chemical Contamination: Spills of fuel, oils, 
and lubricants from machinery. 
- Waste Contamination: Pollution from 
improper disposal of solid waste and 
untreated wastewater from camps. 

The Contractor will be required to prepare and implement a comprehensive 
Water Quality Management Plan as part of their SEMP. This plan must 
include the following mandatory measures: 
1. Erosion and Sediment Control: 
a. Seasonal Scheduling: All major earthworks and in-stream activities shall 
be scheduled during the dry season to the greatest extent feasible. 
b. Sediment Barriers: Silt fences, check dams, and other sediment barriers 
shall be installed and maintained down-slope of all construction areas and 
stockpiles to intercept runoff. 
c. Proper Backfilling: All backfilled trenches will be properly compacted in 
layers to prevent erosion.

 Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU (regular 
site 
inspections 
and review 
of monitoring 
data), PMU 
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2. Hazardous Materials and Chemical Management: 
a. Designated Storage: All fuel, oil, and chemical storage shall be located on 
an impervious base within a secure, bunded area (110% capacity) at 
least 50 meters away from any water body. 
b. Controlled Refuelling: Vehicle and equipment refuelling and maintenance 
shall occur in a designated, protected area away from water bodies. 
c. Spill Response: A fully stocked spill response kit will be maintained on-site 
at all times, and workers will be trained in its use. 
3. Site and Waste Management: 
a. Camp and Stockpile Setbacks: Worker camps, toilets, and material 
stockpiles shall be located at least 50 meters away from any watercourse. 
b. Waste Disposal: All solid waste and wastewater from camp facilities will 
be managed and disposed of at approved off-site locations, in accordance 
with the Camp Management Plan. 
4. Water Quality Monitoring: 
a. Regular Monitoring: Water quality monitoring will be conducted as 
specified in the EMP, with samples taken upstream and downstream of 
major work areas, particularly after significant rainfall events. Key 
parameters will include turbidity and pH. 
 b. The final effluent quality must comply with the requirements of Bhutan's 
Environmental Standards 2020 and the IFC EHS Guidelines, whichever is 
more stringent.

Noise and Vibration Impacts Due to Noise and Vibration: 
Construction activities will cause a 
significant, temporary increase in ambient 
noise and vibration. The baseline data 
confirms the area is an extremely quiet 
environment with a high sensitivity to night-
time noise. Key impacts include: 
- Disturbance to Wildlife within the Biological 
Corridor. 
- Nuisance and sleep disturbance to nearby 
communities. 
- Disruption to sensitive receptors like 
the Hetshokha Lhakhang. 

The Contractor will be required to prepare and implement a comprehensive 
Noise and Vibration Management Plan as part of their SEMP. This plan must 
include: 
a) Work Scheduling and Timing Controls: 
(i) Strict Daytime Working Hours: All construction activities generating 
significant noise will be strictly limited to daytime hours (e.g., 08:00 to 
18:00). No night-time work is permitted. 
(ii) Consultation with Sensitive Receptors: The Contractor will coordinate 
with the caretakers of the Hetshokha Lhakhang and local community leaders 
to schedule noisy works to avoid periods of religious ceremonies, festivals, 
or other sensitive occasions. 
b) Equipment and Source Controls: 
(i) Well-Maintained Equipment: All machinery and vehicles must be kept in 
good working order and fitted with effective, manufacturer-
recommended exhaust silencers. 
(ii) Blasting Controls: Conventional blasting is prohibited. Where hard rock 
removal is necessary, "silent" or "controlled" blasting techniques must be 
used to minimize noise and vibration. 
(iii) Prohibition on Unnecessary Horn Use: Vehicle horns shall only be used 
for essential safety warnings. 
c) Monitoring and Compliance: 
(i) Regular Monitoring: The PIU will conduct periodic noise monitoring at 
sensitive receptor locations during the construction phase to verify 
compliance with the NEC ES 2020 daytime limit of 65 dBA. 

-Intake 
(Upstream),  
 
-Basochhu 
Reservoir 
(downstream)
,  
-stream near 
Shingkhay 
Khatay, & 
Tengalum 
stream 
 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU (daily 
supervision 
and periodic 
monitoring), 
PMU 

Community health 
and safety 

Impacts on Community Health and Safety: 
- Physical Hazards: Risks to the public from 
open trenches, moving machinery, and 

The Contractor will be required to develop and implement a comprehensive 
Community Health and Safety Plan as part of their SEMP. This plan must be 
approved by the PIU prior to mobilization and must include: 

At all 
locations but 
specifically at 

Included in 
the 
Contractor's 

Contractor PIU (daily 
supervision 
and spot 



 

159 
 

Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

general construction activities, especially in 
and around Hetshokha village. 
- Traffic Safety Risks: The movement of 
heavy construction vehicles on narrow, 
unpaved farm roads poses a significant 
safety risk, particularly to pedestrians and 
students. 
- Public Health and Social Risks: The 
potential for the spread of communicable 
diseases from the workforce to the 
community and social friction arising from 
improper worker conduct. 

a) Traffic and Pedestrian Safety: 
(i) Speed Limits: A strict speed limit of 20 km/h will be enforced for all project 
vehicles operating near settlements and schools. 
(ii) Traffic Management: Trained flagpersons 
will be deployed to manage the safe passage of traffic and pedestrians 
around active work sites on local roads. 
(iii) Controlled Parking: Vehicles and machinery will only be parked in pre-
designated areas. Parking on narrow road sections or in a manner that 
obstructs local traffic is strictly prohibited. 
b) Site Safety and Hazard Management: 
(i) Site Demarcation: All active work sites will be clearly demarcated with 
warning signs and safety barricades to prevent unauthorized public access. 
(ii) Trench Management: In areas near villages or houses, open trenches will 
be backfilled or securely covered within 48 hours of excavation to minimize 
hazards. Temporary, safe access (e.g., planks with handrails) will be 
provided across any open trenches that intersect public footpaths. 
c) Public Health and Worker Conduct: 
(i) Worker's Code of Conduct: A mandatory Code of Conduct will be 
enforced for all project personnel. This code will be a condition of 
employment and will explicitly prohibit: trespassing, open defecation, 
littering, firewood collection, and unauthorized interaction with the 
community. 
(ii) Public Health Protocols: The Contractor will implement a health plan that 
includes proper site sanitation and adherence to all national guidelines for 
preventing the spread of infectious diseases. 
d) Community Communication: 
(i) Advance Notification: The Contractor, through the PIU and Gewog 
administration, will provide the local community with advance notification of 
all construction schedules and potential temporary disruptions. 

Tonglabji, 
Hetshokha, 
Tabchaykha, 
Shingkhay 
Khatay & 
Khamay 

SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

checks), 
PMU 

Occupational 
Health and Safety 
(OHS) 

Occupational Health and Safety (OHS) 
Risks: 
Construction activities inherently expose 
workers to a range of risks, including: 
- Physical Hazards: Accidents from moving 
machinery, excavation on steep terrain, and 
handling of heavy materials. 
- Exposure Hazards: Health issues from 
prolonged exposure to dust, exhaust fumes, 
and noise. 
- Health and Sanitation Risks: Spread of 
communicable diseases due to inadequate 
sanitation, especially in worker camps. 
- Worker Fatigue: Increased risk of accidents 
due to failure to adhere to regulated working 
hours. 

The Contractor will be contractually required to develop, implement, and 
maintain a comprehensive Occupational Health and Safety (OHS) Plan for 
the project. This plan must be approved by the PIU prior to the 
commencement of any works and must, at a minimum, incorporate the 
following components: 
a) Hazard Identification and Site Safety: 
(i) The plan will be based on a Hazard Identification and Risk Assessment 
(HIRA) specific to the project's activities and site conditions. 
(ii) All work areas will be properly managed to prevent accidents, including 
the use of clear signage and barricades around open excavations. 
b) Worker Health and Welfare: 
(i) Compliance with Law: The plan must ensure full compliance with 
Bhutan's Labour and Employment Act of 2007 and the Regulation on 
Occupational Health, Safety and Welfare 2012. 
(ii) Sanitation and Hygiene: The Contractor will provide adequate sanitation 
facilities, clean drinking water, and proper waste management at all work 
sites and in any established camps. 
(iii) Infectious Disease Control: A protocol for managing communicable 
diseases, including any prevailing national guidelines, will be a mandatory 
part of the plan.

All 
construction 
sites 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU (regular 
site 
inspections), 
PMU 
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Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

c) Personal Protective Equipment (PPE): 
(i) The Contractor will provide all workers with appropriate, task-specific PPE 
(e.g., helmets, safety boots, gloves, dust masks, hearing protection) free of 
charge. 
d) Emergency Preparedness and Response: 
(i) Emergency Procedures: Clear procedures for responding to accidents 
and emergencies will be established and communicated to all workers. 
(ii) First Aid: A fully stocked first-aid station will be readily accessible at every 
primary worksite. 
(iii) Emergency Contacts and Transport: A list of emergency contact 
numbers will be visibly posted, and reliable emergency transport will be 
available to transfer any injured worker to the nearest medical facility. 
e) Training, Awareness, and Responsibility: 
(i) OHS Officer: The Contractor will appoint a dedicated and trained OHS 
Officer responsible for overseeing the implementation of the OHS Plan. 
(ii) Induction Training: All workers will receive mandatory OHS induction 
training, including awareness on site-specific hazards, safe work practices, 
and social issues such as human trafficking and the prevention of STDs. 
f) Mandatory Workmen's Compensation: Full compliance with 
the "Compensation Rules and Regulations for Workmen, 2009." The 
Contractor must secure and maintain adequate insurance for all 
personnel covering medical costs, disability, and loss of life. Proof of 
insurance is a prerequisite for mobilization. 

Post Construction and Operational Phase 
Post-Construction 
Site Closure and 
Demobilization 

Improper site closure can lead to: 
- Environmental Pollution: From leftover 
materials, solid waste, excess spoil, and 
hazardous wastes (e.g., spent oils, 
lubricants). 
- Aesthetic Degradation: Un-rehabilitated 
sites, spoil dumps, and leftover debris 
creating a visual blight on the landscape. 
- Long-Term Safety Hazards: From un-
restored excavations or unstable spoil piles. 

The Contractor will be required to prepare and implement a comprehensive 
Site Demobilization and Restoration Plan. Satisfactory completion of this 
plan will be a condition for the final payment and issuance of the project 
completion certificate. The plan must include: 
a) Waste Removal and Disposal: 
(i) Complete Waste Removal: The Contractor shall remove all construction-
related materials and waste from the site, including excess aggregates, 
scrap materials, and any temporary structures. 
(ii) Hazardous Waste Management: All hazardous wastes (spent oils, 
contaminated soil, etc.) must be collected and disposed of at a government-
approved facility certified to handle such materials. 
(iii) Spoil Site Finalization: All approved spoil disposal sites must be properly 
graded, compacted, and stabilized to ensure long-term stability and prevent 
erosion. 
b) Site Rehabilitation and Revegetation: 
(i) Restoration of Temporary Sites: All areas used for temporary facilities 
(camps, storage yards) will be fully decommissioned and restored to their 
pre-project condition. 
(ii) Rehabilitation of the Right-of-Way (RoW): The construction corridor will 
be re-contoured to match the surrounding landscape and stabilized 
using bioengineering techniques (e.g., planting of native grasses and 
shrubs) to prevent long-term erosion. 
c) Final Site Inspection and Handover: 

All 
construction 
sites 

Included in 
the 
Contractor's 
SEMP 
implementatio
n costs and 
the overall 
civil works 
contract. 

Contractor PIU 
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Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

(i) Joint Inspection: A final joint site inspection will be conducted by the PIU, 
the Contractor, and relevant stakeholders (e.g., DoFPS, Gewog) to verify 
that all restoration requirements have been met. 
(ii) Conditional Project Acceptance: The PIU will only issue the final 
completion certificate after all restoration works have been completed to a 
satisfactory standard. 

Post-Construction 
Long-Term 
Management of the 
Access Road 

Impacts from an Unmanaged Access 
Road: An unmanaged permanent road, 
particularly through the Biological Corridor, 
creates a long-term risk of enabling illegal 
activities (e.g., poaching, illegal logging), 
undermining conservation objectives. 

The primary and confirmed mitigation measure is the full decommissioning 
and ecological restoration of the access road section within the Biological 
Corridor after construction is complete. This will involve: 
1. Decommissioning and Restoration: 
- Ripping the compacted road surface to facilitate water infiltration and root 
growth. 
- Replanting the corridor with a mix of native tree and shrub species 
appropriate for the local ecosystem. 
- Installing permanent physical barriers (e.g., earth berms, boulders) at entry 
points to prevent any future vehicular access. 
2. Documentation of Stakeholder Views (for separate future consideration): 
During consultations, stakeholders (including the Dzongkhag Administration) 
proposed a long-term vision to repurpose the route as an eco-trail and a 
strategic access route for forest fire management. 
- It is formally noted that these proposals are outside the scope of this 
project and its environmental approvals. Any future consideration of these 
ideas must be initiated independently by the Dzongkhag Administration and 
will require a new, separate feasibility study, IEE, and all necessary 
environmental and forest clearances 

The ~21.1 km 
access road, 
with a 
particular 
focus on the 
~5 km section 
within the 
Biological 
Corridor. 

Included in 
the project's 
operational 
and 
maintenance 
(O&M) 
budget. 

Dzongkhag 
Administration (in 
coordination with 
DoFPS and local 
communities) 

PMU, 
DoFPS, 
Dzongkhag 
Administratio
n 

Operation and 
Maintenance (O&M) 
of the Integrated 
Water Supply 
Scheme 

1. Public Health Risk: Failure to deliver 
drinking water that meets National Drinking 
Water Quality Standards (NDWQS) due to 
source contamination or system failure. 
2. Service Disruption:  
Damage to the intake or pipelines from 
natural hazards (landslides, flash floods), 
leading to prolonged water outages. 
3. Source Unsustainability: 
Water shortages and user conflicts due to 
climate change-induced low flows or 
demand exceeding projections. 
4. Environmental Pollution: 
Contamination from the improper disposal of 
solid and hazardous waste generated during 
maintenance activities. 

The Dzongkhag Administration will develop and implement a comprehensive 
Operation & Maintenance (O&M) Manual. This manual will include the 
following mandatory plans and protocols: 
1. Water Safety Plan (WSP): A risk-management plan covering the entire 
system from catchment to consumer, including: 
a. A routine maintenance schedule and water quality monitoring protocol. 
b. Strict operational procedures for the disinfection system. 
2. Emergency Preparedness and Response Plan (EPRP): A plan to manage 
natural hazard risks, including: 
a. A contingency fund for emergency repairs. 
b. Standard Operating Procedures (SOPs) for system shutdown during flood 
events, linked to the early warning system. 
c. A rigorous inspection schedule for critical infrastructure (pre-monsoon, 
post-event, post-monsoon). 
3. Source Sustainability Management Plan: A plan for long-term resource 
management, including: 
a. A Water Resource Management Committee (with Dzongkhag, Gewogs, 
and DGPC) to oversee water allocation. 
b. A strict water allocation protocol with non-negotiable priorities: 1) 30% E-
flow, 2) Drinking Water, 3) Irrigation. 
c. Continuous flow monitoring and an adaptive management process to 
address any sustained decrease in source availability. 

Intake and all 
other delivery 
points 

Included in 
the annual 
Operation 
and 
Maintenance 
(O&M) 
budget. 

Dzongkhag 
Administration (as 
the designated 
operator) 

Dzongkhag 
Administratio
n, Water 
Resource 
Management 
Committee, 
and relevant 
regulatory 
bodies 
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Subproject 
Activities / Field 

Potential Environmental Impacts Mitigation Measures Location Cost Implementation Supervision 

4. O&M Waste Management Protocol: A protocol for the proper handling and 
disposal of all solid and hazardous waste in compliance with national 
regulations. 
5. On-Farm Water Management and User Engagement: 
- Strengthening Water User Associations (WUAs): The PIU and Dzongkhag 
Administration will build the capacity of local WUAs. 
- Farmer Training: The JFPR-funded program (Output 4), in coordination 
with the PIU, will provide training to farmers on efficient irrigation techniques, 
soil conservation, and the promotion of best practices like Integrated Pest 
Management (IPM). 
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X. MONITORING AND REPORTING 
A. Purpose and Objectives of Environmental Monitoring 
398. Environmental monitoring is a mandatory component of project implementation, required 
by both the ADB SPS and national regulations. Its primary objectives are to: 

 Verify the Contractor's compliance with the Environmental Management Plan (EMP). 
 Assess the effectiveness of the implemented mitigation measures. 
 Identify any unanticipated environmental impacts or non-compliance issues as they arise. 
 Provide a basis for implementing corrective actions when necessary. 
 Fulfil the reporting requirements of the Royal Government of Bhutan and the ADB. 

B. Institutional Responsibilities in Monitoring 
399. A multi-tiered monitoring structure will be implemented: 

 The Contractor: Is responsible for internal day-to-day monitoring of its own activities to 
ensure compliance with the approved Site-Specific Environmental Management Plan (SEMP). 
The Contractor's EHS Officer will lead this effort. 

 The Project Implementation Unit (PIU): Is responsible for external compliance monitoring and 
supervision. The PIU will conduct regular site inspections to verify the Contractor's work and 
the accuracy of their monitoring reports. 

 The Project Management Unit (PMU): Is responsible for overall strategic oversight and 
reporting. The PMU will review the monitoring reports from the PIU and conduct its own 
periodic audits to ensure project-wide compliance. 

C. Reporting Framework 
400. A formal reporting chain will be established to ensure that information flows from the 
construction site to the ADB in a timely and systematic manner: 

a) Contractor's Monthly Environmental Monitoring Report (MEMR) 
401. The Contractor will submit a Monthly Environmental Monitoring Report to the PIU. This report 
will include daily monitoring checklists (sample in Appendix 9), a summary of EMP implementation, 
and details of any incidents or non-compliance issues. 

b) PIU's Quarterly Environmental Monitoring Report (QEMR) 
402. The PIU will consolidate the Contractor's monthly reports and its own site inspection findings 
(sample checklist in Appendix 10) into a Quarterly Environmental Monitoring Report, which will be 
submitted to the PMU. 

c) PMU's Semi-Annual Environmental Monitoring Report (SEMR) 
403. The PMU will consolidate the quarterly reports from the PIU into a comprehensive Semi-
Annual Environmental Monitoring Report (SEMR). The SEMR (template in Appendix 11) is the primary 
reporting document that will be submitted to the ADB for review and public disclosure. The 
submission of SEMRs will continue until the issuance of a Project Completion Report by ADB. 

d) Environmental Monitoring Program 
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404. The following Environmental Monitoring Program (Table 27) specifies the parameters to be 
monitored, the locations, the frequency, and the responsibilities for both implementation and 
supervision during the project's construction phase. The locations for water and air quality sampling 
are shown in Figure 45. 
Table 27: Environmental Monitoring Plan Matrix 

Parameter / Action to 
be Verified 

Location Implementation 
Responsibility

Means of Verification Timing / 
Frequency 

Monitoring 
Responsibility

1. Statutory Clearances Entire Project Area PIU, with oversight 
from PMU 

- Environmental Clearance 
(EC): Review of the 
official, valid EC from the 
competent authority. 
- Forestry 
Clearance: Review of the 
official, valid Forestry 
Clearance (ID: 919151, 
issued 13 Aug 2025) and 
all its conditions 
- Administrative 
Approvals: Copies of 
formal approvals from the 
Dzongkhag and Gewog 
administrations.

Prior to Contract 
Award 

PMU, ADB 

2. Third-Party 
Agreements 

Project Files / 
Records 

PIU, with oversight 
from PMU 

- Water Sharing 
Agreement: Review of the 
signed agreement 
with Druk Green Power 
Corporation (DGPC). 
- CFMG Agreements: 
Review of the final, 
signed Memoranda of 
Understanding 
(MoUs) with all affected 
Community Forest 
Management Groups 
(CFMGs). 

Prior to Contract 
Award. 
 
(MoUs must be 
signed before the 
contractor can 
mobilize in CF 
areas). 

PMU, ADB 

3. Integration of EMP into 
Contracts 

Procurement 
Process 

PMU - Review of the final 
Bidding Documents to 
confirm inclusion of 
the full, updated 
IEE/EMP as a binding 
annex. 
- Confirmation that the Bill 
of Quantities (BoQ) 
includes a priced line item 
for EMP/EHS 
implementation. 

Prior to issuing the 
invitation for bids 

PMU, ADB 

3. Contractor's Site-
Specific Environmental 
Management Plan 
(SEMP) and Sub-Plans 

Project Site Contractor - Formal written 
approval by the PIU/PMU 
of the Contractor's SEMP 
and all required sub-plans 
(OHS, Spoil Management, 
Camp Management, 
Traffic Management, etc.). 
- Review of the 
Contractor's proof of valid 
workmen's compensation 
insurance.

After Contract 
Award and PRIOR 
to Mobilization / 
Commencement 
of any Civil Works. 

PIU, PMU 

4. Other Necessary 
Permits 

Project Site Contractor Copies of all other 
necessary permits and 
licenses required for 
construction activities 
(e.g., labour permits, 
vehicle registrations, etc.). 

Prior to 
Mobilization / 
Commencement 
of specific 
activities. 

PIU 

Ambient Air Quality 
(TSP, PM10, PM2.5, 
SO2, NO2, CO, O3 as 
per the Department of 
Environment & Climate 
Change (DECC)’s 
Environmental Standard 
2020. 

At selected 
sensitive receptor 
locations along the 
alignment, 
particularly near 
active construction 
sites and 
downwind 
community areas 
(3 locations- 

Contractor (through a 
qualified third-party 
monitoring 
agency/consultant) 

Monitoring report with 
laboratory analysis results, 
compared against the 
established baseline data 
and NEC ES 2020 / WHO 
AQG 2021 standards. 

One-off: before 
construction 
activities 
commence 

PMU, PIU, PMU 
Environment 
Specialist 
Consultant 
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Parameter / Action to 
be Verified 

Location Implementation 
Responsibility

Means of Verification Timing / 
Frequency 

Monitoring 
Responsibility

Intake, Hetshokha 
Lhakhang & 
Changkha village) 

Ambient Noise Levels 
 

At selected 
sensitive receptor 
locations, 
particularly near 
active construction 
sites and 
community areas 
(3 locations- 
Intake, Hetshokha 
Lhakhang & 
Changkha village) 

Contractor (through a 
qualified third-party 
monitoring 
agency/consultant) 

Monitoring report with 
measured Daytime Leq 
(dBA) values, compared 
against the established 
baseline and the NEC ES 
2020 standard of 65 dBA. 

One-off: before 
construction 
activities 
commence 

PMU, PIU, PMU 

Environment 

Specialist 

Consultant 

Surface Water Quality 
 

Upstream and 
downstream of 
active in-stream 
construction areas 
Intake, reservoir of 
Basochhu 
Hydropwer, Stream 
at Phakha, Stream 
near Delivery 
point) 

PIU (through a 
qualified third-party 
monitoring 
agency/consultant) 

Monitoring report with 
laboratory analysis results, 
compared against the 
established baseline data 
and relevant National 
Drinking Water Quality 
Standards (NDWQS) 
and/or IFC EHS 
Guidelines. 
1. Baseline (Pre-
construction) Monitoring: 
A comprehensive analysis 
must be conducted before 
any civil works commence. 
Parameters will include: 
● Physical: pH, Turbidity, 
Total Suspended Solids 
(TSS), Electrical 
Conductivity, 
Temperature. 
● Chemical: Biochemical 
Oxygen Demand (BOD), 
Dissolved Oxygen (DO), 
Total Hardness, Iron, 
Nitrates, Sulphates. 
● Bacteriological: Total 
Coliforms, Fecal Coliforms 
(or E. coli). 
2. Construction Phase 
Monitoring: 
Monitoring during 
construction will focus on 
key indicators of 
construction-related 
pollution. Parameters will 
include, at a minimum:  
● pH 
● Turbidity 
● Total Suspended Solids 
(TSS) 
● Oil & Grease 

One-off: before 
construction 
activities 
commence 

PMU, PIU, PMU 

Environment 

Specialist 

Consultant 

Construction Phase 
Contractor's Compliance 
with SEMP / EMP 
(Includes Spoil 
Management Plan, OHS, 
Waste Management, etc.) 

All active 
construction sites, 
camps, and 
ancillary areas. 

Contractor: Daily 
internal monitoring 
and record-keeping. 
PIU: Regular external 
compliance 
inspections. 

- Regular site inspections 
and spot checks. 
- Review of Contractor's 
Monthly Reports. 
- Photo documentation. - 
Completed site monitoring 
checklists. 

Daily (by 
Contractor EHS 
Officer) 
Weekly (by PIU) 

PIU, PMU 
Environment 

Specialist 
Consultant 

Protection of Hetshokha 
Lhakhang (PCR) 

50-meter buffer 
zone around 
Hetshokha 
Lhakhang. 

Contractor - Absence of prohibited 
equipment (rock breakers, 
vibratory rollers).  
- Confirmation of "gradual 
excavation" and "rolling 
compaction" methods. 
- Records of consultation 
with caretaker. 

During all 
work within this 
specific section. 

PIU, Community 
Reps 

Management of Works on 
Private Agricultural Land 

The affected 
agricultural plot 
(TWM-138). 

Contractor - Visual confirmation 
of separate topsoil 
stockpiling 

Daily during all 
phases of work on 
the plot (stripping, 

PIU, Landowner 



 

166 
 

Parameter / Action to 
be Verified 

Location Implementation 
Responsibility

Means of Verification Timing / 
Frequency 

Monitoring 
Responsibility

- Adherence to the 
demarcated 3.5m RoW. 
- Condition of the land 
after restoration (soil tilth, 
level). 
- Signed landowner 
verification 
form confirming 
satisfactory restoration.

excavation, 
restoration). 

Protection of Community 
Water Infrastructure 

All identified 
crossing points for 
irrigation channels, 
spring sources, 
and drinking water 
pipelines. 

Contractor - Visual confirmation that 
protection measures (e.g., 
bypass flumes, buffer 
zones) are in 
place before excavation 
begins. 
- Confirmation of manual 
excavation near pipelines. 
- No community 
complaints regarding 
water disruption.

Daily during work 
in these specific 
sensitive areas. 

PIU, Community 
Reps 

Blasting Controls Rocky cliff section 
above Gasetsho-
Wom Gewog 
Centre. 

Contractor - Review of the approved, 
site-specific Blasting Plan. 
- Confirmation 
that "controlled blasting" 
techniques are used. 
- If feasible Rock breaker 
is used instead of blasting 
- Records of advance 
community notification.

Prior to and 
during any 
blasting event in 
this area. 

PIU, PMSC 

Pre-Felling Fauna Survey All areas with trees 
to be cleared. 

Contractor 
(Biodiversity 
Supervisor) 

- Logbook of pre-felling 
surveys (trees checked, 
findings, actions taken, 
dates). 
- Visual confirmation of 
any "No-Cut" buffer zones. 

No more than 48 
hours prior to 
felling in any new 
section. 

PIU, DoFPS 

Protocols for works within 
the Biological Corridor 

The 5 km section 
of the alignment 
within the 
Biological Corridor. 

Contractor 
(Biodiversity 
Supervisor) 

- Adherence to daylight 
working hours only. 
- Visual confirmation 
of escape ramps in all 
open trenches at the end 
of each day. 
- No evidence of worker 
camps, waste dumping, or 
prohibited activities. 

Daily during all 
work in this area. 

PIU, DoFPS 

Instrumental 
Environmental Monitoring 
- Ambient Air 
Quality (TSP, PM10, 
PM2.5, SO2, NO2, CO, 
O3) 

- Air: At selected 
sensitive receptors 
(3 locations- 
Intake, Hetshokha 
Lhakhang & 
Changkha village) 

Contractor (implemen
ted through 
an independent third-
party monitoring 
agency, approved by 
the PIU). 

- Independent third-party 
monitoring report 
submitted by the 
Contractor. 
- Results compared 
against the 
established IEE 
baseline and 
relevant national/ WHO 
standards. 

Biannually (twice 
per year) during 
the construction 
period. 
 

PIU, PMU 
Environment 
Specialist 
Consultant  

Instrumental 
Environmental Monitoring 
-  Ambient Noise 
Levels (Daytime & 
Nighttime Leq in dBA) 

- Noise: At 
selected sensitive 
receptors (3 
locations- Intake, 
Hetshokha 
Lhakhang & 
Changkha village) 

Contractor (implemen
ted through 
an independent third-
party monitoring 
agency, approved by 
the PIU). 

Monitoring report with 
measured Daytime Leq 
(dBA) values, compared 
against the established 
baseline and the NEC ES 
2020 standard of 65 dBA. 

Biannually (twice 
per year) during 
the construction 
period. 

PIU, PMU 
Environment 
Specialist 
Consultant  

Surface Water Quality  - Water: Intake, 
reservoir of 
Basochhu 
Hydropwer, Stream 
at Phakha, Stream 
near Delivery 
point) 

Contractor (implemen
ted through 
an independent third-
party monitoring 
agency, approved by 
the PIU). 

Monitoring report with 
laboratory analysis results, 
compared against the 
established baseline data 
and relevant National 
Drinking Water Quality 
Standards (NDWQS) 
and/or IFC EHS 
Guidelines. 
1. Baseline (Pre-
construction) Monitoring: 
A comprehensive analysis 
must be conducted before 

Biannually (twice 
per year) during 
the construction 
period. 

PIU, PMU 
Environment 

Specialist 
Consultant 
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Parameter / Action to 
be Verified 

Location Implementation 
Responsibility

Means of Verification Timing / 
Frequency 

Monitoring 
Responsibility

any civil works commence. 
Parameters will include: 
● Physical: pH, Turbidity, 
Total Suspended Solids 
(TSS), Electrical 
Conductivity, 
Temperature. 
● Chemical: Biochemical 
Oxygen Demand (BOD), 
Dissolved Oxygen (DO), 
Total Hardness, Iron, 
Nitrates, Sulphates. 
● Bacteriological: Total 
Coliforms, Fecal Coliforms 
(or E. coli). 
2. Construction Phase 
Monitoring: 
Monitoring during 
construction will focus on 
key indicators of 
construction-related 
pollution. Parameters will 
include, at a minimum:  
● pH 
● Turbidity 
● Total Suspended Solids 
(TSS) 
● Oil & Grease

Implementation of 
Chance Find Procedure 

All excavation 
sites. 

Contractor: Immediat
e stop-work and 
notification. 
PIU: Formal 
notification to 
Department of Culture 
& Dzongkha 
Development 

- Incident Report from 
Contractor. 
- Official correspondence 
between PIU and Dept. of 
Culture. 
- Review of worker training 
records on the procedure. 

As needed 
(event-based). 

PIU, PMU 
Environment 

Specialist 

Consultant 

EHS & Safeguards 
Training for Personnel 

All worksites. Contractor - Training records 
(attendance sheets, topics 
covered). 
- Worker interviews during 
site inspections. 

- Mandatory 
Induction 
Training for all 
new personnel. 
- Weekly "Toolbox 
Talks" on specific 
hazards. 

PIU, PMU 
Environment 
Specialist 
Consultant 

OHS Incident Reporting 
and Record Keeping 

All worksites and 
camps. 

Contractor (EHS 
Officer) 

- Accident/Incident 
Logbook. 
- Incident Investigation 
Reports. 
- Summary in Contractor's 
Monthly Report.

- Reporting of 
incidents: Immedia
tely. 
- Review of logs: 
Monthly. 

PIU, PMU 
Environment 

Specialist 
Consultant 

Local Employment Project area 
communities. 

Contractor - Employment records / 
muster rolls indicating 
workers' home Gewog. 
- Summary statistics in 
Contractor's Monthly 
Report.

Monthly  
(reporting). 

PIU, PMU 
Environment 

Specialist 

Consultant 

EHS Conditions at 
Construction Camps 

All approved camp 
and ancillary sites. 

Contractor - Site Inspection 
Checklists (covering 
sanitation, waste 
management, water 
supply, worker conditions). 
- Photo documentation. 
- Worker interviews.

Weekly (by PIU). 
Daily (internal 
checks by 
Contractor EHS 
Officer). 

PIU, PMU 
Environment 

Specialist 

Consultant 

Implementation of the 
Water Safety Plan (WSP) 
 
Ensuring safe drinking 
water 

At the intake (raw 
water) and at key 
points in the 
distribution network 
(treated water). 

Dzongkhag 
Administration (as the 
Operator) 

- Water quality testing 
reports. 
- Records of compliance 
against National Drinking 
Water Quality Standards 
(NDWQS).

Monthly, and as 
needed in 
response to 
events or 
complaints. 

Dzongkhag 

Health Officials, 

MOIT 

Implementation of the 
Source Sustainability 
Management Plan 
(Ensuring long-term 
water availability) 

Intake site and 
offtake structures. 

Dzongkhag 
Administration (as the 
Operator) 

- Continuous flow 
monitoring records. 
- Minutes of the Water 
Resource Management 
Committee meetings. 
- Annual sustainability 
review reports. 

- Continuous (for 
flow monitoring). 
- Annual (for 
review by the 
Committee). 

Water Resource 

Management 

Committee, 

MOIT 
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Parameter / Action to 
be Verified 

Location Implementation 
Responsibility

Means of Verification Timing / 
Frequency 

Monitoring 
Responsibility

Implementation of the 
Emergency 
Preparedness and 
Response Plan (EPRP) 
(Ensuring infrastructure 
integrity) 

Entire project 
infrastructure 
(intake, pipeline, 
offtakes, etc.). 

Dzongkhag 
Administration (as the 
Operator) 

- Completed inspection 
logs and checklists. 
- Maintenance and repair 
records. 
- Post-event damage 
assessment reports. 

- Routine 
Inspections: Pre-
monsoon, post-
monsoon, and 
immediately after 
any extreme 
weather or seismic 
event. 
- Repairs: As 
needed. 

Dzongkhag 

Engineering 

Division, 

MOIT 

a Baseline data for ambient air quality and noise level for the intake component will be taken at the vicinity or bank of the river where 
the structures will be built. Baseline data for ambient air quality and noise level for the transmission main and distribution network 
components will be taken from specific areas with the most sensitive receptors (see map in Figure 45 for these sampling locations). 
Exact location of monitoring will be selected during the works. 
b Baseline data for river water quality for the intake component will be taken at the upstream and downstream sections of the intake 
location (see map in Figure 40 for these sampling locations). 
c The location of the subproject is within an area with no potential air or noise pollution sources. Air quality sampling or noise level 
monitoring may not be necessary when construction activities do not generate air pollutants or high noise that are detrimental to the 
environment, nearby residents, or the workers. Ambient air quality and noise level measurements will be done at the construction sites 
and other critical areas/points where sensitive receptors exist. Except for the intake component which is site-specific, locations of 
sampling points for linear works (transmission main) shift as construction activities progress (see map in Figure 40 for these sampling 
locations). 
d River water quality measurement for the intake component will be taken at the downstream sections of the intake location (see map in 
Figure 45 for these sampling locations). For the transmission main and distribution network components, sampling will be done on the 
downstream of an affected water body. 
e Monitoring will be initiated by visual observations. When persistent dust generation is observed, sampling for PM10/PM2.5 will 
be undertaken. When heavy equipment is in use, other ambient air quality parameters will be tested (e.g. SOx and NOx). The EHS Officer 
of the contractor will need to provide expert judgment on when to do the sampling or not. If the duration of dust generation/smoke 
generation is too short of a period, sampling may not be practical and necessary. In this case, visual observation on the effective 
implementation of dust management measures per EMP would be sufficient as means of monitoring (e.g. regular water sprinkling of 
construction sites, use of masks and earplugs by workers, etc.). 
f “As needed” means additional monitoring needed in special circumstances. There are instances that sampling activities may be conducted 
more that the specified frequency, such as when complaints arise or when an extraordinary event occurs requiring additional sampling 
or resampling. 
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Figure 49: Sampling Locations for Ambient Air Quality, Noise Level and River Water Quality (Source: Final Hydraulic Structure 
Design Report, August 2025 & Field Survey August 2025). 

 
Map Keys: 
ANSW-1 – Air, Noise & Surface Water Quality Monitoring at Intake Site (Sensitive Receptor) 
AN-2 – Air and Noise Quality Monitoring at Hetshokha Lhakhang (Sensitive Receptor) 
AN-3 – Air & Noise Quality Monitoring at Changkha Village 
SW-2 – Surface Water Quality at Reservoir of Basochhu Hydropower 
SW-3 – Surface Water Quality Monitoring of Stream near Phakha 
SW-4 – Surface Water Quality Monitoring of Stream near Delivery Point 
D. Capacity Building 

1. Rationale and Objective 
405. While the Executing Agency (MOIT) has significant experience with ADB-funded projects, a 
project-specific capacity building program is essential to ensure that all personnel, including new 
staff at the PMU and PIU and the Contractor's team, are fully conversant with the specific 
requirements of this IEE and its Environmental Management Plan (EMP). The objective of this 
program is to build the technical capacity and awareness necessary for effective safeguard 
implementation, monitoring, and reporting. 

E. Implementation and Resources 
406. The project's Environmental Specialist Consultant will be responsible for designing and 
delivering the capacity building program. The training will be tailored to the specific roles of the 
participants and will be delivered in collaboration with external experts where necessary. For 
specialized modules on biodiversity and forest conservation, resource persons from the Department 
of Forest and Park Services (DoFPS) and the College of Natural Resources will be engaged. 
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F. Target Audiences and Training Modules 
407. The training program will be targeted at three main groups, with customized content for 
each: 
a) PMU and PIU Staff: 
408. Training for the PMU and PIU will focus on their oversight and supervision responsibilities. 
Key modules will include: 

 In-depth review of ADB's Safeguard Policy Statement (SPS, 2009) and relevant national 
environmental laws. 

 Detailed breakdown of roles and responsibilities under the project's EMP. 
 Procedures for reviewing the Contractor's SEMP. 
 Best practices for conducting compliance monitoring and site inspections. 
 Preparation of quarterly and semi-annual environmental monitoring reports. 
 Management of the Grievance Redress Mechanism (GRM). 

b) Contractor's Personnel: 
409. Training for the Contractor's key management staff and their EHS Officer will be operational 
and focus on the implementation of the SEMP. Key modules will include: 

 Understanding and implementing all mitigation measures in the EMP. 
 Developing and executing the Site-Specific Environmental Management Plan (SEMP) and all 

required sub-plans (e.g., Spoil Management Plan, OHS Plan, Camp Management Plan). 
 Daily on-site monitoring techniques and maintaining a site logbook. 
 Preparing monthly environmental monitoring reports. 
 Implementing the Worker's Code of Conduct and the Chance Find Procedure. 

c) Construction Workers and Community Members: 
410. Awareness programs will be conducted for the general workforce and local communities. Key 
topics will include: 

 Basic environmental awareness and conservation principles. 
 The ecological sensitivity of the Biological Corridor. 
 The Worker's Code of Conduct, including the strict prohibition on hunting, fishing, and 

poaching. 
 Occupational Health and Safety (OHS) essentials, including the use of PPE. 
 Community safety measures and the purpose of the Grievance Redress Mechanism (GRM). 

d) Indicative Training Program 
411. The indicative training program is presented in the table below. 
Table 28: Training Modules for Environmental Management 

Module / Focus Area Frequency of Sessions Target Participants Conducting Personnel 
1. Executive Induction & Legal 
Compliance 
(One-day Mandatory Workshop) 
 
Content: 
— ADB SPS Requirements and 
Loan Covenants. 
— RGOB Environmental & Labor 
Laws (FNCA, Water Act, OHS). 
— Roles and responsibilities for 
monitoring and reporting. 

Prior to Contract Award and Upon 
Mobilization (Mandatory for new 
staff). 

PMU/PIU Management and 
Safeguard Staff, Contractor 
Project Managers, 
Contractor EHS Officer/s. 

PMSC Environmental 
Specialist, PMU 
Safeguard Officer. 
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Module / Focus Area Frequency of Sessions Target Participants Conducting Personnel 
2. EMP Implementation and Site 
Operations 
(Two-day Technical Workshop) 
 
Content: 
— Site-Specific EMP (SEMP) 
details and requirements. 
— Preparation and execution of 
sub-plans (Spoil Management, 
Waste Management, Traffic 
Management). 
— OHS Plan review and 
implementation of safety protocols. 
— GRM procedures and complaint 
logging/resolution. 

Once, at Project 
Commencement (Mandatory for 
Contractor Site Management). 

PIU Site Engineers, 
Contractor Site Managers, 
Contractor EHS Officer, 
Supervising Staff. 

PMSC Environmental 
Specialist (Lead 
Trainer). 

3. Biodiversity and Conservation 
Awareness 
(Site Briefings and Specialized 
Sessions) 
 
Content: 
— Ecological sensitivity of the 
Biological Corridor. 
— Strict legal prohibitions (hunting, 
poaching, illegal logging of Illicium, 
etc.). 
— Wildlife Encounter Protocols 
and Trench Safety. 

Once before and during construction All Construction Workers, 
PIU Site Staff, Contractor 
EHS Officer. 

PMSC Environmental 
Specialist; Experts 
from DoFPS. 

4. Compliance Monitoring and 
Reporting 
(Hands-on Training) 
 
Content: 
— Data collection protocols 
(instrumental monitoring review). 
— Monitoring formats, quality 
assurance, and record-keeping. 
— Preparing Quarterly and Semi-
Annual Environmental Monitoring 
Reports (SEMRs) for ADB. 

Once during the construction phase. PMU Safeguard Staff, PIU 
Environmental Focal 
Persons. 

PMSC Environmental 
Specialist. 

 

G. Cost of EMP Implementation and Monitoring 
1. Cost Allocation 

412. The costs for implementing the Environmental Management Plan (EMP) are categorized into 
two main components: 

 Project Implementation Costs: These are costs for activities managed directly by the 
Executing Agency (PMU) and Implementing Agency (PIU), such as capacity building and 
compensatory afforestation. 

 Contractor's Environmental Management Costs: These costs are directly related to the 
Contractor's on-site mitigation and monitoring activities. To ensure these are properly 
budgeted and implemented, they will be included as a mandatory, priced line item in the 
Contractor's Bill of Quantities (BoQ). 

2. Indicative Cost Estimate 
413. The following table provides an indicative cost estimate for the key environmental 
management and monitoring activities. These costs are based on the final project design and the 
specific mitigation measures detailed in this EMP. 
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Table 29: Indicative Cost Estimate for Environmental Management and Monitoring 
Item 
No. 

Description of Items Unit Quantity Unit Rate 
(Nu)

Item Total (Nu) 

A. Project Implementation Costs (Borne by EA/PMU)
A.1 Safeguard Capacity Building and Training Module 3 37,500.00 112,500.00 
A.2 Compensatory Afforestation Program (to be implemented 

by DoFPS) 
Hectare 14.7 397,900.00 5,849,130.00 

B. Contractor's Environmental Management Costs (to be included in BoQ)
B.1 Environmental Quality Monitoring 

(Biannual monitoring for Air, Noise, and Water by an 
independent third-party) 

Lumpsum 1 426,000.00 426,000.00 

B.2 EMP Implementation and Site Management 
(Covers all on-site mitigation measures, including but not 
limited to): 
- Site office and camp management 
- Waste management and disposal 
- Pollution control (dust, erosion) 
- Community Health and Safety measures 
- Occupational Health and Safety (OHS) plan, including 
PPEs 
- Post-construction site restoration 

Lumpsum 1 2,574,000.00 2,574,000.00 

 
Indicative Total Cost (PMU/PIU) Nu 5,961,630.00
Indicative Total Cost (Contractor) Nu 3,000,000.00 

   
      

Note: The quantity for the Compensatory Afforestation Program (Item A.2) has been revised based on a 2:1 area 
replacement ratio of the 7.35 ha Right-of-Way (21.1 km x 3.5 m) specified in the final Forestry Clearance. This official figure 
supersedes earlier estimates. 

3. ADB Supervision and Monitoring 
414. The Asian Development Bank (ADB) will maintain an overall supervision role to ensure the 
project's compliance with its Safeguard Policy Statement (SPS, 2009) and the loan covenants. ADB's 
monitoring and supervision activities will be carried out through: 

 Review of Monitoring Reports: ADB will review the Semi-Annual Environmental Monitoring 
Reports (SEMRs) submitted by the PMU. This review will verify that safeguard measures are 
being implemented effectively, assess the adequacy of the mitigation measures, and ensure 
that any non-compliance issues are being addressed with timely corrective actions. 

 Project Review Missions: ADB will conduct periodic review missions throughout the project 
cycle. These missions will include site visits to assess the project's environmental performance 
on the ground and will involve discussions with the PMU, PIU, and other relevant 
stakeholders. 

415. This supervision will be maintained on an ongoing basis and will conclude with the issuance 
of a Project Completion Report (PCR), which is typically prepared within 1-2 years after the project 
is physically completed and becomes operational.  
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XI. CONCLUSION AND RECOMMENDATIONS 
A. Overall Conclusion 
416. This Initial Environmental Examination (IEE) for the Hetshotsangchhu Integrated Water Supply 
Scheme was prepared in accordance with ADB's Safeguard Policy Statement (SPS, 2009) and Bhutan's 
Environmental Assessment Act, 2000. This report is a comprehensive update to the preliminary IEE 
from the project processing phase, revised to reflect the final detailed engineering design and 
incorporating the findings from a final round of site-specific public and stakeholder consultations 
held in October 2025. 
417. The assessment confirms that the project's environmental classification remains Category B 
for Environment. No new or unanticipated environmental impacts were identified during the detailed 
design phase. The potential adverse impacts remain largely site-specific and temporary, and can be 
effectively managed through the implementation of the mitigation measures presented in the 
updated Environmental Management Plan (EMP). Crucially, the EMP has been significantly 
strengthened by integrating direct community feedback, leading to more robust, site-specific 
mitigation measures for the protection of cultural heritage, community water infrastructure, and 
public safety. 
418. The project is poised to generate significant and long-lasting socio-economic benefits by 
addressing a critical and worsening water crisis, a fact strongly reinforced by communities during the 
latest consultations. During these discussions, stakeholders, particularly the Wangdue Phodrang 
Dzongkhag Administration, shared a long-term vision for the area. These suggestions included the 
potential future repurposing of the access road as an eco-trail, assessing the feasibility of a mini-
hydropower component, and using the route for forest fire emergencies. These concepts are 
recorded as stakeholder aspirations and are formally recognized as being outside the approved 
scope of this project. The project's firm commitment, as detailed in the EMP, is the full 
decommissioning and ecological restoration of the access road within the Biological Corridor. 
419. The project has received all necessary statutory approvals, confirming that its environmental 
impacts are considered acceptable and manageable under national law. The Environmental 
Clearance (EC) was secured from the Department of Agriculture on 24 October 2025, providing the 
overall legal authorization for the project to proceed. Furthermore, the most significant specific 
impact; the felling of 774 trees along the 21.1 km main transmission line including temporary 
construction within a sensitive Biological Corridor - is formally endorsed by the Forestry Clearance 
(Application ID: 919151) issued by the Department of Forests and Park Services on 13 August 2025. 
This clearance mandates key mitigation measures, particularly compensatory plantation, which form 
a core part of the project’s EMP. These legal requirements, combined with the project’s firm 
commitment to fully decommission the access road and restore the habitat within the Biological 
Corridor, ensure that environmental safeguards are both regulatory and project-integrated. 

B. Recommendations 
420. Based on the findings of this updated IEE and the strong endorsement from all 
stakeholders, it is recommended that the Hetshotsangchhu Integrated Water Supply Scheme 
proceed to implementation, subject to the strict adherence to the following mandatory conditions: 
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421. Full Implementation of the Updated, Community-Informed EMP: The Environmental 
Management Plan (EMP) detailed in this updated IEE, which now includes specific mitigation 
measures derived from public consultations, must be included as a binding part of all civil works 
contracts. The Contractor must be made legally and financially responsible for its full 
implementation. 

1. Finalization of All Pre-Construction Agreements: All pending legal and community-level 
agreements, most notably the finalization and signing of the Memoranda of Understanding 
(MoUs) with the Community Forest Management Groups (Refer Appendix 16: Sample MoU) 
and the Resettlement Plan (to be prepared) for the one affected household, must be 
completed before the contractor is mobilized in the respective areas. 

2. Approval of Contractor's Site-Specific Plans (SEMP): The Contractor must prepare a 
comprehensive, site-specific EMP (SEMP), including all required sub-plans (e.g., OHS Plan, 
Spoil Management Plan, and specific protection plans for community infrastructure). No civil 
works shall be permitted to commence until the SEMP has been formally approved by the 
PIU and PMU. Refer Appendix 17:  Guidance Note on the Preparation of the Contractor’s 
Environmental and Social Management Plan (C-ESMP). 

3. Design Review and Integration of Fire Safety Offtakes: In direct response to the community's 
request to enhance regional disaster resilience, the project's design team is required to 
conduct a formal technical and financial feasibility assessment for integrating dedicated water 
offtakes (hydrants) for firefighting purposes at strategic locations along the pipeline. The 
outcome of this assessment must be finalized and documented prior to the commencement 
of construction. If deemed feasible, the fire safety offtakes shall be incorporated into the final 
'Good for Construction' (GFC) drawings. If not feasible, the justification must be clearly 
recorded and communicated to the relevant stakeholders. 

4. Strengthened and Collaborative Institutional Oversight: The defined institutional roles and 
responsibilities for monitoring and supervision involving the PIU, PMU, PMSC, and DoFPS, 
must be strictly followed to ensure rigorous and collaborative oversight of the Contractor. 

5. Strict Adherence to All Special Protocols: All construction activities within the Biological 
Corridor and near sensitive receptors (like the Hetshokha Lhakhang) must strictly adhere to 
the "Special Environmental Management Protocols" outlined in the EMP. 

6. Continuous Two-Way Community Engagement: The project must maintain the process of 
continuous, two-way dialogue established during the pre-construction phase, ensuring the 
Grievance Redress Mechanism (GRM) is fully operational and that the project remains 
responsive to community needs throughout construction. 
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Appendix 1:  Rapid Environmental Assessment Checklist 
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Appendix 2:  Results of IBAT Screening 
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Appendix 3:  List of Plant Species Recorded During the Site Visit 
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Appendix 4:  Assessment and Confirmation Note of Species by 
DOFPS 
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Appendix 5:  Biodiversity Survey and Assessment Report 
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Appendix 6:  Sample Guidance Note in Responding to COVID-19 

 

  



 

242 
 

Appendix 7:  Minutes of Meeting with Representative of the 
Community Forest Groups for the Hetshotsangchhu Water 
Project 

1. Stakeholder and Public Consultations Carried out June 2022 
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2. Attendance Sheet of Stakeholder and Public Consultations Carried out 13-14 October 
2025 

Attendance Sheet of Stakeholder Consultations with Dzongkhag Administration, Wangdue 
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Attendance Sheet of Public Consultations at Hetshokha, Gasetsho-Wom, Wangdue 
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Attendance Sheet of Public Consultations at Tabcheykha, Gasetsho-Wom, Wangdue 
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Attendance Sheet of Public Consultations of Shingkhay Khamay & Khatay Chewogs, Gasetsho-
Wom, Wangdue 
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Attendance Sheet of Stakeholder Consultations with Gasetho-Gom Administration, Wangdue 
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Appendix 8:  Sample Grievance Registration Form 
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Appendix 9:  Sample Environmental Site Inspection Form 
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Appendix 10:  Sample Inspection Checklist for PMU/PIU 
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Appendix 11:  Semi-annual Environmental Monitoring Report 
Template 
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Appendix 12:  No Objection Clearance from the Community 
Forest Groups for the Project 

No Objection Certificate from CFGs of Draktsen & Tabchakha Community (Page 1 of 2) 
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No Objection Certificate from CFGs of Draktsen & Tabchakha Community (Page 2 of 2) 
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No Objection Certificate from CFG of Hetshokha Community (Page 1 of 2) 
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No Objection Certificate from CFG of Hetshokha Community (Page 2 of 2) 
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Appendix 13:  Memorandum of Understanding Among Wangdue 
Phodrang PIU, Gewog Stakeholders and Druk Green Power 
Corporation Limited on the Water Sharing with 
Hetshotsangchhu River.  
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Appendix 14:  Issuance of Agreement by Druk Green Power 
Corporation Limited on Additional Water Withdrawal by 
Subproject from Hetshotsangchhu River. 
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Appendix 15:  New Forestry Clearance. 
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Appendix 16:  Air & Noise Quality Monitoring Result & Wind 
Condition 

 
Note: At the request of the Environmental Specialist from PMSC, ENGEO Consultancy generously carried out 
air, noise, and surface water quality sampling on August 17–18, 2025, at no cost. This voluntary support reflects 
ENGEO’s commitment to environmental stewardship and collaborative project development. 
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Their contribution provided valuable baseline data essential for assessing site conditions and informing 
mitigation strategies, strengthening the technical foundation of the project’s environmental safeguards.  
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Appendix 16:  Sample Memorandum of Understanding (MoU) 
 

MEMORANDUM OF UNDERSTANDING (MoU) 

BETWEEN 

THE PROJECT IMPLEMENTATION UNIT (PIU), WANGDUE PHODRANG DZONGKHAG 

ADMINISTRATION 

FOR THE HETSHOTSANGCHHU INTEGRATED WATER SUPPLY SCHEME 

AND 

THE HETSHOKHA MANAGEMENT GROUP (CFMG) 

This Memorandum of Understanding (MoU) is entered into on this [Date, e.g., 25th day of October, 
2025]. 

PARTIES: 

1. The Project Implementation Unit (PIU), Wangdue Phodrang Dzongkhag Administration, 
representing the Hetshotsangchhu Integrated Water Supply Scheme (hereinafter referred to 
as "the Project"). 

2. The [Name of Community Forest] Management Group (CFMG), representing the 
community members of [Name of Village/Gewog] and the legal custodians of the [Name 
of Community Forest] (hereinafter referred to as "the CFMG"). 

PREAMBLE: 
WHEREAS the Project is a high-priority national initiative under the Water Flagship Program, 
financed by the Royal Government of Bhutan and the Asian Development Bank, to provide reliable 
drinking and irrigation water to the communities of Gasetsho Gom and Gasetsho Wom Gewogs; 
WHEREAS the final detailed engineering design of the project’s main water transmission pipeline 
requires it to traverse a portion of the [Name of Community Forest], which is under the 
management of the CFMG; 
WHEREAS the CFMG, through consultations and the issuance of a No Objection Certificate dated 
June 2022, provided its in-principle consent for the Project to proceed based on the understanding 
that community benefits would be maximized and environmental impacts would be mitigated; 
NOW, THEREFORE, this MoU is established to formalize the agreement and detail the specific roles, 
responsibilities, mitigation measures, and compensation mechanisms based on the final project 
design, ensuring a collaborative and mutually beneficial partnership during the construction phase. 
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ARTICLE 1: SCOPE OF PROJECT WORKS WITHIN THE COMMUNITY FOREST 
1.1. The CFMG hereby grants the Project the right of access to construct the water transmission 
pipeline through the [Name of Community Forest] along the alignment officially demarcated by 
the Project and the Department of Forest and Park Services (DoFPS). 
1.2. The total length of the pipeline alignment within the [Name of Community Forest] is 
approximately [Length of alignment in CF, e.g., 1.459] kilometers. 
1.3. The construction activities will be strictly confined to a Right-of-Way (RoW) of 3.5 meters in 
width. 
1.4. It is understood that this work will require the felling of approximately [Number of trees to be 
felled in this specific CF] trees that fall within the demarcated RoW. 
ARTICLE 2: RIGHTS AND RESPONSIBILITIES OF THE CFMG 
2.1. Grant of Access: To provide the Project and its appointed Contractor access to the demarcated 
RoW for all necessary construction activities. 
2.2. Right to Felled Timber: To take full ownership and possession of all timber and firewood from 
the trees felled within the boundaries of their Community Forest, as per the protocol in Article 4.1. 
2.3. Monitoring Role: To appoint representatives to participate in the joint marking of trees for 
felling with DoFPS and the Project, and to monitor the Contractor’s activities to ensure compliance 
with the terms of this MoU. 
2.4. Reporting: To promptly report any non-compliance, environmental damage, or safety issues 
caused by the Contractor to the PIU’s on-site supervisor and the Grievance Redress Mechanism. 
ARTICLE 3: RESPONSIBILITIES OF THE PROJECT (PIU) 
3.1. Contractor Compliance: To ensure that the appointed Contractor is contractually bound by all 
terms of this MoU and fully complies with the mitigation measures outlined in Article 4. 
3.2. Timber Handover: To facilitate and oversee the formal handover of all felled timber and 
firewood to the CFMG, ensuring the process is transparent and documented. 
3.3. Information and Consultation: To maintain open communication with the CFMG, providing 
advance notification of construction schedules and addressing any concerns in a timely manner. 
3.4. Grievance Redress: To ensure the Project's Grievance Redress Mechanism (GRM) is accessible 
to all CFMG members. 
3.5. Compensatory Afforestation: To provide the full budget to DoFPS for the implementation of 
the Compensatory Afforestation Program to ensure no net loss of forest cover, as required by law. 
ARTICLE 4: MANDATORY MITIGATION MEASURES & CONTRACTOR OBLIGATIONS 
The PIU shall enforce the following mandatory obligations upon its Contractor for all works within 
the [Name of Community Forest]: 
4.1. Timber Handover Protocol: 
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a) Only trees officially marked by DoFPS in the presence of CFMG representatives shall be felled. 
b) All felled trees shall be de-limbed and stacked at locations mutually agreed upon with the CFMG, 
ensuring they are easily accessible for collection by the community. 
c) A formal handover document, quantifying the timber by volume or count, shall be signed by the 
Contractor, PIU, and the CFMG representative upon completion of felling in a given section. 
4.2. Spoil and Muck Management: 
a) The indiscriminate dumping or side-casting of excavated soil, rock, and other debris is strictly 
prohibited. 
b) All surplus excavated material shall be collected and transported to a pre-approved and 
engineered disposal site located outside the Community Forest boundaries. 
4.3. Prohibited Activities: 
a) The establishment of worker camps, equipment yards, material storage depots, or any other 
temporary facilities within the Community Forest is strictly forbidden. 
b) Contractor personnel are prohibited from engaging in hunting, poaching, fishing, or unauthorized 
collection of any forest products. 
4.4. Site Restoration: 
a) Upon completion of pipeline installation, the Contractor shall clear the RoW of all construction 
debris and waste. 
b) The RoW shall be re-contoured to match the surrounding landform and stabilized using 
bioengineering measures to prevent erosion and facilitate natural regeneration. 
ARTICLE 5: TERM AND VALIDITY 
5.1. This MoU shall come into effect upon the date of its signing by both parties and shall remain 
valid until all construction, site restoration, and handover activities described herein are certified as 
complete by the PIU. 
ARTICLE 6: DISPUTE RESOLUTION 
6.1. Any disputes arising from the interpretation or implementation of this MoU shall first be 
addressed amicably through direct discussion between the PIU and the CFMG. 
6.2. If a resolution cannot be reached, the matter will be formally channelled through the Project's 
established three-tiered Grievance Redress Mechanism (GRM). 
IN WITNESS WHEREOF, the undersigned, being duly authorized representatives of their respective 
organizations, have signed this Memorandum of Understanding. 
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For the Project Implementation Unit (PIU): 

 

[Name of PIU Focal] 

Project Manager, PIU 
Hetshotsangchhu Integrated Water Supply Scheme 
Wangdue Phodrang Dzongkhag Administration 

 

Witness: 

 

Name: 

Title: 

 

 

 

For the [Name of Community Forest] Management Group (CFMG): 

 

[Name of CFMG Chairperson] 

Chairperson, CFMG 
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Appendix 17:  Guidance Note on the Preparation of the 
Contractor’s Environmental and Social Management Plan (C-
ESMP) 
1.0 INTRODUCTION AND PURPOSE 
This Guidance Note is provided to assist the appointed Civil Works Contractor in preparing 
the Contractor’s Environmental and Social Management Plan (C-ESMP) for the 
Hetshotsangchhu Integrated Water Supply Scheme. 
The project's Initial Environmental Examination (IEE) and its associated Environmental Management 
Plan (EMP) are the primary safeguard documents. The C-ESMP is the Contractor's own detailed, site-
specific plan that describes how they will implement the mandatory mitigation and monitoring 
measures outlined in the project's EMP. 
The submission of a satisfactory C-ESMP, to be reviewed and approved by the Project 
Implementation Unit (PIU), is a mandatory prerequisite before any construction activities can 
commence. A copy of the approved C-ESMP must be maintained on-site at all times. 
2.0 STRUCTURE AND CONTENT OF THE C-ESMP 
The C-ESMP must be a comprehensive document containing both overarching management plans 
and specific sub-plans as detailed below. 
PART A: GENERAL MANAGEMENT PLANS 
1. Contractor's EHS Policy and Organization 

 A signed Environmental, Health, and Safety (EHS) policy statement for the project. 
 An organizational chart detailing the EHS management structure, including the names and 

contact details of the EHS Officer and the Biodiversity Supervisor/Forestry Expert. 
2. Roles and Responsibilities 

 A clear description of the EHS roles and responsibilities for all key personnel, from the Project 
Manager to site supervisors and workers. 

3. Training Plan 
 A schedule and outline for the mandatory EHS induction training for all staff and the weekly 

"toolbox talks." 
PART B: SPECIFIC MANAGEMENT SUB-PLANS 
The C-ESMP must include the following detailed, site-specific sub-plans. Each sub-plan must include 
specific methodologies, site layouts/maps, schedules, and resource allocations. 
1. Camp, Storage, and Ancillary Facilities Management Plan 

 Site Layout Plan: A map showing the approved locations and layout of the worker 
accommodation camp, offices, material storage yards, and equipment maintenance areas. 
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 Accommodation and Welfare: Details on worker housing, water supply (potable and non-
potable), sanitation (septic tanks), and cooking facilities, ensuring compliance with IFC 
standards on workers' accommodation. 

 Waste Management: Procedures for the segregated collection, storage, and disposal of 
solid waste and wastewater. Include copies of agreements with approved disposal sites. 

2. Spoil, Muck, and Construction Waste Management Plan 
 Spoil Disposal Sites: A map identifying the approved locations for all spoil and muck 

disposal sites. 
 Haulage Plan: A description of the routes and methods for transporting spoil from the 

excavation sites to the disposal sites (end-hauling). 
 Disposal Site Management: A plan for the management of the disposal sites, including 

measures for slope stabilization, compaction, drainage control, and final revegetation. 
3. Erosion and Sediment Control Plan (ESCP) 

 Site-Specific Measures: Drawings and descriptions of the specific erosion control measures 
to be used (e.g., silt fences, check dams, diversion drains). 

 Implementation Schedule: A plan showing the phased implementation of erosion controls, 
ensuring they are installed before major earthworks begin in any area. 

 Stockpile Management: Procedures for locating and managing soil stockpiles to prevent 
erosion. 

4. Air Quality and Dust Management Plan 
 Dust Suppression Schedule: A schedule for water sprinkling on unpaved roads and active 

work areas. 
 Vehicle and Equipment Management: Procedures for enforcing speed limits, ensuring 

trucks are covered, and mandating the cleaning of vehicle wheels at designated washing 
stations before entering public roads. 

5. Noise and Vibration Management Plan 
 Work Scheduling: Confirmation of restricted working hours (daytime only for noisy 

activities). 
 Sensitive Receptor Management: Specific procedures for working near the Hetsokha 

Lhakhang, including the protocol for community consultation and the planned use of manual 
labour methods within the buffer zone. 

 Blasting Plan (if applicable): A detailed plan for any required controlled blasting, including 
procedures for community notification, safety protocols, and vibration control. 

6. Community Health and Safety Plan 
 Traffic Management Plan: A detailed plan showing traffic management around worksites, 

including the placement of flagpersons, signage, and enforcement of speed limits. 
 Community Access Management Plan: A plan detailing how temporary disruptions to local 

footpaths will be managed, including procedures for community notification and the 
provision of safe alternative routes and crossing points. 
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 Worker Code of Conduct: A signed copy of the project's Worker Code of Conduct, which 
will be a mandatory part of all employment contracts. 

7. Occupational Health and Safety (OHS) Plan 
 HIRA and Procedures: The site-specific Hazard Identification and Risk Assessment (HIRA) 

and associated safe work procedures. 
 Emergency Preparedness and Response Plan (EPRP): Detailed procedures for responding 

to medical emergencies, fires, and environmental spills. Include a list of emergency contact 
numbers and the location of first-aid stations. 

 Accident Reporting Protocol: A clear procedure for the immediate reporting, investigation, 
and documentation of all accidents and near-misses, and the development of corrective and 
preventive actions. 

 Insurance: A copy of the valid workmen's compensation insurance certificate covering all 
project personnel. 

8. Biodiversity Management Plan 
 Protocols for Sensitive Areas: Detailed procedures for implementing the "Special 

Environmental Protocols" for all works within the Biological Corridor. 
 Pre-Felling Survey Protocol: A specific plan and schedule for conducting the pre-felling 

fauna surveys to identify and protect active nests or dens. 
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Appendix 18:  New Environmental Clearance 

 
 




