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EXECUTIVE SUMMARY

The proposed ADB funded Inclusive and Resilient Urban Development Project (IRUDP) project
is aligned with the following impact: inclusive, resilient, and sustainable human settlement
promoted (Bhutan National Human Settlement Strategy 2017 and National Human Settlement
Policy of Bhutan 2019). This project is in continuation of ongoing ADB funded by Green and
Resilient Housing Sector Project (GRAHSP) implemented by the National Housing Development
Corporation Limited (NHDCL). The proposed IRUDP will have the following outcome: municipal
services in Phuentsholing, and affordable housing for low-income and vulnerable groups in
Thimphu and Phuentsholing enhanced. The Ministry of Finance is the executing agency (EA).
Project will include the following three outputs:

@ Output 1: Inclusive and resilient urban infrastructure in A mmochhu Local
Area Plan improved (Essential municipal infrastructure and services in
Ammochhu Local Area Plan (LAP) will be newly constructed and upgraded to
enhance Phuentsholing® livability, service delivery, and climate resilience. The
output will be implemented by Phuentsholing Thromde).

(i) Output 2: Adequate, affordable , and resilient housing units constructed and
allotted for low -income households (Affordable and climate-resilient housing
units will be constructed to improve access to safe and adequate housing for low-
income and vulnerable households in Thimphu and Phuentsholing. The output will
be implemented by NHDCL. The housing component will be financed through a $3
million grant from the Japan Fund for Prosperous and Resilient Asia and the Pacific.
JFPR).!

(iii) Output 3: Urban policies and planning, regulatory frameworks, and
governance mechanisms strengthened  (Targeted technical assistance (TA) will
strengthen urban policies, regulatory frameworks, and governance mechanisms of
Phuentsholing Thromde, Dungkhag Administration, NHDCL, and other relevant
agencies).

Scope of the Project . This draft IEE covers activities under Output 1. The project site, Ammochhu
LAP, is spread over an area of 99 acre (~40 hectares) in the northern part of the Town, with
Damdara hill to its east and Phuentsholingi Chakuna Road on the west. The site is gently sloping
from east to west, towards Ammochhu River. Phuentsholing Thromde planned Ammochhu LAP
in 2014 and it was approved by the National Commission on Human Settlements in 2019. This
LAP forms part of the Phuentsholing structure plan (2013-28), and about 64% of LAP falls within
the Urban Village 1 (UV-1) precinct, designated for high- and medium-density mixed-use
development, and about 5% in green and open spaces. Ammochhu LAP is part of the
Phuentsholing structure plan of Phuentsholing town, which includes 12 LAPs and Thromde core
area. Under this subproject, essential municipal infrastructure, and services in Ammochhu LAP
will be newly constructed. The updated infrastructure is consistent with the Phuentsholing
Structure Plan and the Ammochhu LAP6 s  {teamdgevelopment framework. It is aimed at
supporting Phu eternm population horgdnof aboot 803000 by the year 2037.2 Key
infrastructure components include:

@ Stormwater Drainage . RCC drains (Major Secondary and Small Roadside types)
with manholes every 5 meters, placed beneath footpaths and along key avenues,
connected to eight PCR outfalls;

1 JFPRis a possible funding source subject to the approval of the Government of Japan.
2 Current population in Ammochhu Local Area Plan is approximately 1,500.



(i) Water Distribution Network . Gridiron network of Gl pipes (100mm/150mm) for
continuous supply, featuring fire hydrants and consumer connections via HDPE
sleeves, routed within utility ducts or next to storm drains;

(iii) Sewer System . HDPE gravity flow pipes (160mmi 315mm) and 450mm RCC
Hume pipes under outfalls, connecting manholes to a main sewer trunk along
Western Avenue leading to the Phuentsholing Township Development Project
(PTDP) system;

(iv) Service Utility Duct . RCC duct (1.2m x 1.2m) for underground electric and
telecom cables, with manholes every 15 meters, positioned throughout the main
avenues;

(v) Road Works . Construction of 7.96 km of roads (R-1 to R-15), using mostly flexible
bituminous pavement; Central Avenue features a cobblestone surface, with
varying rights of way for different road types;

(vi) Street Lighting . 8m steel octagonal poles with 90W LED lights on standard roads;
3.5m decorative poles with 60W lamps on Central Avenue;

(vi)  Footpaths . Roadside footpaths (3.4m wide on Central/Eastern, 3m on Western
Avenue), designed to accommodate drains and ducts underneath where space
allows;

(vii) Embankment Wall . RCC cantilever/retaining walls at PCR outfalls, especially at
Outfalls 3 and 5 and along trapezoidal sections, to support embankments where
space is limited and

(ix) Culverts . Twenty-two major crossings designed as U-shape box culverts or with
thicker slabs, enabling future road works without dismantling outfalls.

Categorization . Based on ADB6s rapid environment al assessment

development, the project is unlikely to generate environmentally significant adverse impacts for
three reasons: the project is located in the core of the Thromde and is surrounded by settlement
on both sides, it is not located near any protected or critical or natural terrestrial habitat, and most
impacts identified have been found to be predictable, manageable and temporary. Consequently,
the project has been classified as Category B per ADB Safeguard Policy Statement (SPS), 2009,
and this IEE has been prepared to meet the requirements for Category B projects. Per national
requirements Phuentsholing Thromde shall obtain environmental clearance from Department of
Environment and Climate Change (DECC).

Description of the Environment . Project site, Ammochhu LAP, is spread over an area of 99
acre (~40 hectares) in the northern part of the Town, with Damdara hill to its east and
Phuentsholingi Chamkuna Road on the west. The site is gently sloping from east to west, towards
Ammochhu River. Slope is comparatively steeper toward the hillside. PTDP site abuts Ammochhu
River and PCR separated PTDP and Ammochhu LAP. Land use of the site is urban. There are
no environmentally or culturally sensitive areas within or adjacent to the project site. Damdara hill
is covered with thick vegetation and trees; however, this is not a forest area, and wildlife is limited.
The project does not encroach into the hilly area. Though there is no proper infrastructure like
paved roads, there are few residential and commercial buildings. Several engineering and repair
workshops, material stockyards, operate temporarily, which will be shifted out to designated areas
as there is no industrial land use in the LAP. Tree cover within the project area is sparse; however,
a small number of trees will need to be removed along eastern edge of the proposed road.

Assessment of Environmental Impacts and Proposed Mitigation Measures . The IEE has
been prepared based on review of detailed project reports and relevant national legislation,
understanding of project design, site visits to understand baseline conditions, review of secondary
literature, and consultations with the implementing agency. Public consultation reports and data



on baseline environmental parameters such as air, water, and noise, and available permits were
also reviewed.

Phuentsholing is prone to landslides and flooding. The planned development incorporates
protective measures (e.g., PTDP embankment and river training works for fluvial flooding from
the Ammochhu River), Phuentsholing will continue to face a range of hazards under present and
future climatic conditions. Ammochhu LAP situated in the foothills of Damdara hill is also
vulnerable, especially to flooding, debris flow induced by landslides in the upper hills. There are
various outflow drainage channels that traverse Ammochhu LAP, and the PTDP and discharge
into Ammochhu River. Outfalls carry debris and sediment and pose risk to drainage channels and
flooding of the surrounding areas. Accordingly, IRUDP will apply a risk-informed approach to
planning, design and implementation to avoid increasing existing vulnerabilities, creating new
risks through maladaptation, or locking-in development in high-risk areas. This will include
integrating climate change allowances and appropriate safety margins into relevant infrastructure
designs, and strengthening non-structural measures (e.g., land-use controls and development
sequencing under the Ammochhu LAP, risk communication, and preparedness and response
arrangements, to manage residual risk over the asset life. Flood risk considerations have been
incorporated into the land preparation and infrastructure development plans for the LAP. Under
the subproject, the outfall channels have been designed with improved sections, sediment, or
debris traps, supported by retaining walls to withstand the anticipated flows.

To comprehensively address Phuentsholing vulnerabilities and risks posed by slope instability,
landslides, floods, debris flows, and landslide dam outburst floods (LDOFs), two studies
(geohazard study part of a United Nations Development Program (UNDP) funded program and
Building Adaptation and Resilience in Hindu Kush Himalayas (BARHKH) under an ADB technical
assistance, TA) are underway in Phuentsholing. These studies also cover vulnerable areas above
the Ammochhu LAP. To address any residual risks, it is important that findings and
recommendations of these studies are duly considered, integrated into Ammochhu LAP
development, and implemented. Detailed designs shall be reviewed, including climate change
allowances and safety margins, validated, and/or updated accordingly. Phuentsholing Thromde
shall ensure that any recommendations and additional works in the studies to improve the slope
stability and minimize debris flow, which are beyond the scope of the subproject, shall be carefully
identified, and an implementation plan drawn up with funding sources. This shall be firmed up
prior to bidding for Ammochhu LAP infrastructure. Consultations with Ammochhu LAP, and other
stakeholders from PTDP, Phuentsholing core town and other LAPs shall be continued, feedback
if any shall be considered in finalizing the designs and implementation. Measures to manage
residual risks to residents and assets from failure of flood and other hazard defenses such as
strict land use zoning, development controls and enforcement, extended range hazard early
warning systems (HEWS), raised public awareness of risks and responses through drills and
emergency preparedness, and evacuation routes to shelters and training shall be incorporated
into Ammochchu LAP.

As with all infrastructure projects, there are potential risks and impacts associated with
construction. There are risks associated with worker recruitment and labor management such as
discrimination, forced or child labor, and work-related issues. Contractors will need to provision
workers with adequate facilities in terms of accommodation, drinking water, electricity, and
sanitation. This means that land will need to be leased to build worker camps and site offices and
to store materials. Project activities will entail working on steep slopes, and workers will be
exposed to weather conditions, machines, equipment or long hours resulting in Occupational
Health and Safety concerns.



In addition to raw materials for construction, contractors will need to source water and electricity.
Excavation, infrastructure work, and material transportation will generate noise, dust, and air
emissions during the construction phase. The influx of workers to the project sites may result in
social conflicts, and there are potential risks of disease transmission, especially if workers are not
screened beforehand. There is also the risk of unintentional damage to utilities, water supply lines,
and existing public infrastructure such as footpaths during the process of excavation. Excavated
trenches can pose a risk to the community, and passersby and improperly managed waste can
result in illness and disease. Several measures to minimize impacts on community health and
safety have been proposed at the work site and for workers to follow, from physical measures
such as installation of barricades to briefing and training workers.

There are no environmentally or culturally sensitive areas that will be impacted by the project.
Project will require removal of 12 trees, of local species. Permission will be obtained, and
compensatory tree plantation will be carried out. Construction activities can result in disruption of
utilities and services, and the project will be required to provide prior information and restoration
of services.

The operation phase will have certain risks and impacts primarily related to the maintenance or
repair of infrastructures. These include occupational health and safety concerns for maintenance
personnel, the potential for unexpected natural disasters, and infrastructure damage resulting
from nearby private construction activities. To address these challenges, it is essential to allocate
sufficient budget for operations and maintenance, implement robust occupational health and
safety (OHS) protocols as indicated in the EMP, and strengthen coordination and rapid response
during emergencies. Additionally, clear guidelines will be developed for both private landowners
and government agencies to follow, aiming to minimize the risk of damage to the newly built
infrastructure.

Provision of infrastructure in LAP will lead to an increase in population and increase the load on
municipal services. The existing systems, together with PTDP infrastructure, will be adequate to
meet the demand. Ammochhu LAP is part of the Phuentsholing structure plan, therefore this is
envisaged development, and Thromde will expand the services and increase the capacities
gradually as the demand grows. Phuentsholing Thromde shall formulate and implement
infrastructure augmentation plans, especially for water supply, sewerage, and solid waste
management, considering overall population growth, demand for services and available supply
levels, as per Phuentsholing structure plan.

Information Disclosure and Consultation . The Project has undertaken meaningful
consultations during the project preparatory stage. Stakeholder consultation meetings were
conducted in November and December 2025, in which local community, representatives, and
project staff participated. Project-related information, potential impacts, and mitigation measures
were explained to the participants. Participants supported the project, and expressed few
concerns related to construction disturbances. Project team provided the proposed mitigations
measures, EMP implementation, availability of grievance redress mechanism (GRM) to receive
and redress any project related grievances. Stakeholder engagement will be a continuing activity
of the PMU throughout Project implementation.

Grievance Redress Mechanism. The Project will adopt a GRM that shall be set up to register
grievances of the people regarding technical, social, and environmental aspects. The process will
be designed to be transparent, gender responsive, culturally appropriate, and commensurate to
the risks and adverse impacts of the Project, as well as readily accessible to all segments of the
affected people. The Project GRM will not supersede any legal government grievance



procedures. Affected people are to be informed about the mechanism through media and public
outlets. This participatory process shall ensure that all views of the people are adequately
reviewed and suitably incorporated in the design and implementation process.

Safeguards Implementation Arrangements . Phuentsholing Thromde will establish a Project
Management Unit (PMU) led by a Project Director. The Environmental Officer of the
Phuentsholing Thromde will support the PMU in environmental safeguards. The Environmental
Officer will be supported by site engineers, who will also oversee implementation of environmental
management plans. The PMU will have responsibility for overseeing subproject management,
including overseeing EMP implementation. Contractor will include an environmental, health and
safety (EHS) supervisor. EMP will be included in the bids for implementation. The Contractor will
obtain all other statutory clearances prior to commencement of civil works, prepare and implement
a site-specific SEMP based on the EMP of this IEE.

Monitoring and Reporting . The PMU will be responsible for monitoring and reporting. During
construction, results from internal monitoring by the contractor will be reflected in their monthly
EMP implementation reports to the PMU. PMU will monitor the implementation, ensure
compliance, and will submit semi-annual environmental monitoring reports (EMR) to ADB, which
will be disclosed on ADB and Phuentsholing Thromde websites.

Conclusion and Recommendation.  Based on the findings of the IEE, the classification of the
Project as Category fABO is confirmed, and no furt
undertaken to comply with ADB SPS (2009). To comply with the national regulations,
Phuentsholing Thromde will submit the IEE/EIA to DECC and obtain environmental clearance

prior to invitation of bids. Phuentsholing Thromde must obtain all other necessary statutory

clearances, permits and approvals, prior to bidding or start of construction as applicable.

Following recommendations shall be applicable:

0] Review, validate, and/or update the subproject designs with the findings and
recommendations of the UNDP and Building Adaptation and Resilience in the
Hindu Kush Himalayas (BARHKH) studies upon completion;

(ii) Plan for implementation of additional measures, if any, beyond the scope of
IRUDP, recommended by the studies to improve slope stability, reduce risks of
landslides, debris flows, and LDOFs incidents affecting Ammochhu LAP, and
prepare implementation plan including identifying funding sources;

(iii) Conduct / continue public consultations with Ammochhu LAP and wider
stakeholders on Ammochhu LAP design, risk mitigation studies and measures;

(iv) Update IEE to reflect final updated / validated designs and submit to ADB for
review and disclosure, prior to invitation of bids; the approved updated IEE shall
be attached to the bid and contract documents;

(v) Obtain environmental clearance from DECC, prior to invitation of bids;

(vi) No work can commence until (a) updated IEE, if needed, is approved by ADB is
provided to the Contractor, and (b) the SEMP prepared by the Contractor is
approved by PMU or PMU; and

(vii)  In the event of any design change during subproject implementation period, the
IEE shall be updated to include assessment of impacts due to the design change,
any corrective actions, associated cost, and revised schedule.






I INTRODUCTION
A. Background

1. Phuentsholing, located on Bhutan's southwestern border with India and adjacent to the
Ammochhu River, is the country's second largest city and economic capital and primary trading
hub. It faces significant urbanization pressure. The government aims to transform Phuentsholing
into an economically vibrant, ecologically sustainable, and energy-efficient center, fostering
economic diversification, employment, and income generation. Rapid urban expansion,
unplanned extensions of residential and commercial establishments, and repeated natural hazard
eventsd especially flooding and landslidesd have highlighted critical infrastructure gaps that must
be addressed to ensure safety, resilience, and sustainable urban development. The city faces
critical challenges. A growing population and limited physical area have created an acute shortage
of land for development and expansion. The western edge of the city is vulnerable to the
Ammochhu River flow, that has caused significant erosion, sedimentation, and land loss,
threatened the sustainability, and restricted the growth potential of the city's economy.

2. Whil e Phuentsholing Township Devel opment Proj «
year floodplain has reduced flood risks, vulnerabilities persist, including landslides, poor drainage,
and inadequate protective infrastructure. Situated adjacent to the PTDP, the Ammochhu Local
Area Plan (LAP), formulated in 2014 over 99-acre (about 40 hectares) land, represents a critical
growth zone adjacent to the Phuentsholing Township Development Project. The Ammochhu area,
which is the most economically active zone of Phuentsholing Thromde, lacks several essential
urban services and climate-resilient infrastructure systems. Rapid population growth in the
Ammochhu LAP, accelerated by allocations of National Housing Development Corporation
Limited housing units and upcoming land sales under the Phuentsholing Township Development

Project b6s, is expectedftorbanedeveyYodmanstfi daei a@r
projected to grow from approximately 30,000 in 2022 to over 80,000 by 2037, and the Ammochhu
LAP is expected to cater to approximately 20,000 people.2 However, Ammochhu LAPO®S:S

infrastructure and basic urban services, such as road connectivity, drainage, water supply,
wastewater and solid waste management, remain inadequate to meet demand. Without
integrated planning and resilient infrastructure, unplanned growth will exacerbate existing
vulnerabilities to flood, landslides, and environmental degradation.

3. Thi s l nclusive and Resilient Ur ban Devel opme
longstanding engagement in Phuentsholing. Earlier support under Urban Infrastructure
Development Project in 2006 upgraded basic infrastructure, including roads, drainage, street
lighting, pedestrian connectivity, and public facilities, creating conditions for more structured
growth and community services.l2 The subsequent Phuentsholing Township Development
Project , South Asia Subregional Economic Cooperation Road Connectivity Project, the Climate-
Resilient Omchhu River Basin Project, and the Green and Resilient Affordable Housing Sector
Project further reclaimed land, strengthened flood and erosion protection, construction of arterial
road, and initiated landslide protection and affordable housing supply, enabling safer and inclusive
expansion of the city. Collectively, these investments highlight the importance of integrated land
use planning, disaster-resilient infrastructure, and inclusive service delivery, which this project will
now continue and scale up in Ammochhu LAP and affordable housing project.

4. Lessons from ADB financed projects such as the
outputs 1 and 3, as detailed below, addressing constraints in serviced-land readiness, integrated
infrastructure delivery, and institutional coordination through strengthened urban planning and
governance frameworks. Complementary experience from the ADB financed Climate-Resilient
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Omchhu River Basin Project enhances resilience against floods and slope instability in
infrastructure design.

B. Proposed Inclusive and Resilient Urban Development Project

5. The proposed IRUDP project is aligned with the following impact: inclusive, resilient and
sustainable human settlement promoted (Bhutan National Human Settlement Strategy 2017 and
National Human Settlement Policy of Bhutan 2019).2 This project is in continuation of ongoing
ADB funded by Green and Resilient Housing Sector Project (GRAHSP) implemented by the
National Housing Development Corporation Limited (NHDCL). IRUDP will have the following
outcome: municipal services in Phuentsholing, and affordable housing for low-income and
vulnerable groups in Thimphu and Phuentsholing enhanced. Project includes following three
outputs:

(1) Output 1: Inclusive and resilient urban infrastructure in A mmochhu Local
Area Plan improved. Essential municipal infrastructure and services in
Ammochhu Local Area Plan will be newly constructed and upgraded to enhance
Phuentsholing® livability, service delivery, and climate resilience. The output will
be implemented by Phuentsholing Thromde and delivered through integrated
infrastructure investments covering at least 75% of the Ammochhu Local Area Plan
area, including outfalls, stormwater drainage, water supply and sewer systems,
road and footpath networks with street lighting, service utility ducts, solid waste
management, and climate-resilient embankment protection structures such as
culverts and retaining walls connected to the outfalls. The updated infrastructure
will reduce service deficits and strengthen municipal systems against floods,
riverbank erosion, and landslides, and will be designed to meet national standards
for climate and disaster resilience, safety, inclusion, and reliability. Infrastructure
design will incorporate socially inclusive and gender-responsive features, including
safe pedestrian routes, adequate lighting, and universal accessibility, to ensure
equitable access for women and vulnerable groups. Consistent with the
Phuentsholing Structure Plan and the Ammochhu Local Area Plan®& long-term
development framework, the improved infrastructure will support a planned service
population of 20,000 residents within the Ammochhu Local Area Plan and support
Phuentsholing® long-term population horizon of about 80,000 by 2037.4

(ii) Output 2: Adequate, affordable , and resilient housing units constructed and
allotted for low -income households. Affordable and climate-resilient housing
units will be constructed to improve access to safe and adequate housing for low-
income and vulnerable households in Thimphu and Phuentsholing. The output will
be implemented by National Housing Development Corporation Limited and
delivered through the construction of new rental and affordable housing units by
National Housing Development Corporation Limited, incorporating energy-efficient,
disaster-resilient, and inclusive design features that meet national building codes
and accessibility standards. These investments will expand the supply of adequate
housing and reduce overcrowding and informal tenancy among low-income and
vulnerable groups. Housing allocation will prioritize vulnerable households,
including women-headed households, persons with disabilities, and other groups

3 Royal Government of Bhutan, Ministry of Works and Human Settlement 2017. National Human Settlement Strategy
2017; and Royal Government of Bhutan, Ministry of Works and Human Settlement 2019. National Human Settlement

Policy of Bhutan.
4 Phuentsholing Thromde. 2013.. Phuentsholing Structure Plan 2013-2018 (vol.01).



https://www.moit.gov.bt/wp-content/uploads/2017/11/National-Human-Settlement-Strategy_2017.pdf
https://www.moit.gov.bt/wp-content/uploads/2017/11/National-Human-Settlement-Strategy_2017.pdf
https://policy.asiapacificenergy.org/sites/default/files/National%20Human%20Settlement%20Policy%20of%20Bhutan%202019.pdf
https://policy.asiapacificenergy.org/sites/default/files/National%20Human%20Settlement%20Policy%20of%20Bhutan%202019.pdf
https://phuenthrom.bt/wp-content/uploads/2025/03/Phuentsholing-Structure-Plan-%E2%80%902013%E2%80%902028-Vol.-01.pdf

facing rental market insecurity, based on transparent eligibility criteria. The output
assumes continued government support for housing maintenance, tenant
management systems, and fair and transparent allocation processes. The housing
component will be financed through a $3 million grant from the Japan Fund for
Prosperous and Resilient Asia and the Pacific (JFPR).®
(iii) Output 3: Urban policies and planning, regulatory frameworks, and

governance mechanisms strengthened . Urban policies, regulatory frameworks,
and governance mechanisms of Phuentsholing Thromde, Dungkhag
Administration, National Housing Development Corporation Limited, and other
relevant agencies will be strengthened. Activities will include structured capacity
development on integrated spatial planning and urban design, development
control regulations, land management strategies, and financial management
supported by a strengthened governance framework. Poverty and social analysis
and GESl-related evidence, including sex-, age-, disability-, and income-
disaggregated date, will be systemically used as a key inputs, alongside other
technical, economic, environmental, and climate-resilience consideration to
strengthen inclusive and climate-resilient urban development. The output will
enhance institutional capacity, improve coordination, and mainstream poverty and
GESI considerations in urban planning and decision-making, contributing to more
responsive, equitable and resilient municipal services.

C. Proposed Ammochhu LAP Subproject

6. This IEE deals with the Ammochhu LAP subproject under Output 1 of IRUDP. Subproject
comprises an integrated package of urban infrastructure investments aimed at improving
essential municipal infrastructure and services in Ammochhu LAP. Major components include the
construction of a stormwater drainage system to safely convey runoff and reduce localized
flooding; development of a water distribution network to ensure reliable potable water supply;
installation of a sewer system to improve sanitation and wastewater management; and provision
of service utility ducts to safely accommodate underground utilities and minimize future road
cutting. The project also includes internal roads, footpaths, and street lighting to enhance
pedestrian safety, accessibility, and nighttime visibility. To protect against erosion, slope
instability, and flood damage, embankment walls and culverts will be built as critical climate-
resilient infrastructure. Together, these components form a coordinated urban infrastructure
system that supports sustainable urban growth, improves service delivery, enhances public
safety, and increases the overall resilience of the urban environment to climate and disaster risks.

7. Project site, Ammochhu LAP, is spread over an area of 99 acre (~40 hectares) in the
northern part of the Town, adjacent to the ADB funded PTDP site abutting Ammochhu River. The
Phuentsholingi Samtse Highway separates the PTDP from the LAP. Phuentsholing Thromde
planned Ammochhu LAP in 2014 and it was approved by the National Commission on Human
Settlements in 2019. This LAP forms part of the Phuentsholing structure plan (2013-2028), and
about 64% of LAP falls within the Urban Village 1 (UV-1) precinct, designated for high- and
medium-density mixed-use development, and about 5% in green and open spaces®. Though there
is no proper infrastructure like roads, at present, Ammochhu LAP is partially developed, with few
residential and commercial buildings developed as per LAP. There are many engineering and
repair workshops and stockyards; these are temporary. There is no industrial land use in
Ammochhu LAP, and respective owners already know and have plans to move to other

5 JFPR is a possible funding source subject to the approval of the Government of Japan.
6 Phuentsholing Thromde, RGOB. 2022. Ammochhu Urban Design and Detailed Infrastructure Design Volume I.



designated areas in Phuentsholing. There are no environmentally sensitive areas within the LAP.
The LAP site is on the foothills of Damdara, part of which is under Chamkuna LAP, and is covered
with trees. LAP will not encroach into this area.

D. Purpose of the IEE

8. ADB requires the consideration of environment

operations, and the requirements for envi
Safeguards Policy Statement (2009). Accordingly, this initial environmental examination IEE has
been conducted to assess the environmental impacts and provide mitigation and monitoring
measures to ensure that there are no significant impacts because of the subproject. The potential
environmental impacts of the subproject have been assessed using ADB REA Checklist for Urban
Development (Error! Reference source not found. ). Then potential negative impacts were i
dentified in relation to pre-construction, construction and operation of the improved infrastructure,
and results of the assessment show that the subproject is unlikely to cause significant adverse
impacts. Thus, this IEE has been prepared in accordance with ADB SPS requirements for
environment Category B projects.

9. This IEE is based on a detailed design report of Ammochhu LAP, prepared by
Phuentsholing Thromde. The IEE is based mainly on field reconnaissance surveys and secondary
information sources. Limited field monitoring (environmental) survey was conducted. The
environmental monitoring program developed as part of the EMP will require the contractors to
establish the baseline environmental conditions prior to commencement of civil works. The results
will be reported as part of the environmental monitoring report and will be the basis to ensure no
degradation will happen during subproject implementation. Stakeholder consultation is an integral
part of the IEE. This IEE will be updated during the detailed design validation and finalization
stage to reflect any changes in the subproject. The revised IEE shall supersede the earlier version
of IEE and shall be contractually applicable to the contractor after approval from PMU and ADB.

E. Methodology

10. The methodology used for the preparation of IEE is presented as follows:

0] Review of project-related documents including the Detailed Project Reports,
designs, presentations on the proposed development works, literature pertaining
to project baseline (statistical reports, regulations, annual reports, structural plans,
state of the environment report, journal articles and related project documents such
as monitoring reports of neighboring projects) These documents were used to
prepare the baseline chapters and to understand regulatory requirements

(i) Site visits to the project site to assess existing environmental conditions,
understand the area of impact, observe and document biodiversity, and ascertain
location of landslide areas. The consultant also carried out primary data collection
at specific sites covering air, noise, and water quality parameters as well as
biodiversity based on which project baselines were developed

(iii) Several consultations with the staff of Phuentsholing Thromde (Urban planning,
Environment, Engineers, and Water Division) to better understand existing
conditions, project components, activities, institutional arrangements, grievance
redress mechanism and understand project benefits, impacts, and timelines

(iv) Analysis of the direct, indirect, and cumulative environmental and social impacts
of the project during project planning, design, construction, and operation phases

ronmen:



11.

(v)

Based on the impact assessment, appropriate mitigation measures were
determined and proposed to ameliorate potential impacts, in line with the mitigation
hierarchy.

Structure of the Report

This IEE is presented in following ten (10) sections excluding the executive summary:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

Chapter 1. Introduction, which includes the Background, Outcome and Outputs
of the Project, Purpose of the IEE, Methodology and Structure of the Report;
Chapter 2. Policy Legal and Administrative Framework, which includes ADB
Safeguard Policy Statement, Environment Legislation Framework, National
Environmental Act and Legislation, 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;

Chapter 3. Description of the Project,  which focuses primarily on subproject
location and area, subproject rationale, subproject alternatives, subproject
development plan and subproject components, subproject phase, and schedule
and resource utilization;

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

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

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
information disclosure;

Chapter 8. Grievance Redress Mechanism for the Project;

Chapter 9. Environmental Management Plan,  which includes the institutional
arrangement, roles, and responsibilities of stakeholders including contractors and
monitoring and reporting obligations; and

Chapter 10. Conclusion, which provides overall analysis, conclusion, and
recommendations of the IEE.



Il. POLICY LEGAL AND ADMINISTRATIVE FRAMEWORK
A. A D B &afeguard Policy Statement, 2009

12. ADBO6s Safeguard Policy Statement (SPS, 2009)
safeguards of ADBG6s operations. The goal of the S
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 subproject is likely to have
environmental impacts and risks to the physical, biological, socioeconomic, and/or physical

cul tur al resources i n t he’Pmjachstreaningeand categoriaatioma o f [
using the sector-based rapid environmental assessment (REA) checklists determines the
categorization of the Project based on the signif
impacts and risks.

13.  Categorization . ADB assigns one of the following environmental categories to the
proposed project:

(1) Category A . The project is likely to have significant adverse environmental
impacts that are irreversible, diverse, or unprecedented. Impacts may affect an
area larger than the sites or facilities subject to physical work. An environmental
impact assessment (EIA), including an environmental management plan (EMP),
has to be prepared by the borrower/client.

(i) CategoryB. The projectodos potenti al environment
fewer in number than those in category A. Impacts are site-specific, few of which,
if any, are irreversible. Impacts can be readily addressed through mitigation
measures. An initial environmental examination (IEE), including an EMP, has to
be prepared by the borrower/client.
(iii) Category C . The project is likely to have minimal or no adverse environmental
impacts. An EIA or IEE is not required. No environmental assessment is required,
although environmental implications need to be reviewed.
(iv) Category FI . The project involves the investment of ADB funds to or through a
financial intermediary

14. Initial screening using the REA checklist indicates that the subproject will not cause any
significant negative environmental impacts, and that most impacts are site specific and temporary.
While Bhutan is a biodiversity hotspot, the project location within an urban area/human settlement.
There are no legally protected areas or areas recognized as having high biodiversity value (e.qg.,
key biodiversity areas, important bird area) in or near the project site. Adverse impacts are mostly
related to construction activities. Therefore, the subproject is classified as Category B for
Environment per ADB SPS and accordingly this IEE has been prepared.

15. 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 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.

7 ADB. 2009. Safeguard Policy Statement. Manila.



16. Meaningful Consultation . ADB SPS, 2009 requires borrower to conduct meaningful
consultation® with affected people and other concerned stakeholders, including civil society, and
facilitate their informed participation. The consultation process and its results are to be
documented and reflected in the environmental assessment report.

17. Information Disclosure . The IEE and a summary translated into local language for the
project affected people and other stakeholders will be put in an accessible place (e.g., local
government offices, libraries, community centers, etc.). The following safeguard documents will

be put up in ADB6s website so that the affected i

provide meaningful inputs into the project design and implementation:

@ Draft IEE;

(i) Final or updated IEE upon receipt; and

(iii) Environmental monitoring reports submitted by the Phuentsholing Thromde during
project implementation upon receipt.

18. Grievance Redress Mechanism (GRM) . ADB SPS requires borrowers to establish a
mechanism to receive and facilitate resolutio n o f affected peopl eds
grievances about the subprojectdéds performan
risks and adverse impacts of the subproject.

19. Monitoring and Reporting . Borrowers shall monitor, measure, and document the
implementation progress of the EMP. If necessary, the borrower shall identify the necessary
corrective actions and reflect them in a corrective action plan. Borrower shall 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. Reporting will continue at the
minimum on an annual basis during operation until project completion.

20. Occupational Health and Safety . ADB SPS requires the borrower® to ensure that
workers®® are provided with a safe and healthy working environment, considering 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
diseases; (vi) documenting and reporting occupational accidents, diseases, and incidents; and

8 Per ADB SPS, 2009, meaningful consultation means a process that (i) begins early in the project preparation stage
and is carried out on an ongoing basis throughout the project cycle;1 (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.

9 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.

10 |ncluding non-employee workers engaged by the borrower/client through contractors or other intermediaries to work
on project sites or perform work directly related to

conce
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(vi) having emergency prevention, preparedness, and response arrangements in place. PMU

shall ensure to apply preventive and protective measures consistent with international good

practice, as reflected in internationally recognized standards such asthe Wor | d Bank Gr oufr
Environmental, Health and Safety Guidelines. !

21. Community Health and Safety . ADB SPS requires the borrower to identify and assess

risks to, and potential impacts on, the safety of affected communities during the design,
construction, operation, and decommissioning of the subproject, and shall 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
Health and Safety Guidelines. PMU shall also adhere to necessary protocols in response to

emerging infectious diseases consistent with the guidelines of relevant government healthcare

agencies and the World Health Organization.

22. Physical Cultural Resources . Borrower is responsible for siting and designing the

subproject to avoid considerable damage to physical cultural resources. ADB SPS requires that

such resources likely to be affected by the subproject are identified, and qualified and experienced
experts assess the subprojectds pot elmmsedsuiveys mpact s
as an integral part of the environmental assessment process. When the proposed location of a

subproject component is in areas where physical cultural resources are expected to be found as

determined during the environmental assessment process, chance finds procedures shall be

included in the EMP.

23. Pollution Prevention and Control Technologies . 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 Worl d Bank Groupds Enviro
(footnote 10). These standards contain performance levels and measures that are normally

acceptable and applicable to the project infrastructures. Whent he gover nment 6s regul
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, 2009.

24, Bidding and Contract Documents . The EMP, shall be included in bidding and contract
documents. The PMU shall also ensure that bidding and contract documents include specific
provisions requiring contractors to (i) comply with all conditions required by ADB, and (ii) to submit
to PMU, for review and approval, a site-specific environmental management plan (SEMP). No
works can commence prior to approval of SEMP. A copy of the EMP and/or approved SEMP will
be always kept on site during the construction period. 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.

25. Conditions for Award of Contract and Commencement of Work . PMU shall not award
any works contract under the subproject until (i) relevant provisions from the EMP are
incorporated into the works contract; (ii) this IEE report is updated to reflect any changes in

'world Bank Group. 2007. Environmental, Health, and Safety General Guidelines. Washington DC;
https://www.ifc.org-ehs-guidelines.
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subprojectoés final detailed design and PMU has o0b
report and disclosed; and (iii) other necessary permits from relevant government agencies have
been obtained. For Adesi gn, b ui hatl ensuee naworBsgfogs & at e 0 t

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
subprojectbos detMli had odddiagmeandADBO6ds clearance fo

26. Unanticipated Environmental Impacts . Where unanticipated environmental impacts
become apparent during subproject implementation, ADB SPS, 2009 requires the borrower to
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

B. National Legislation
1. Constitution of Bhutan 2008
27. Bhutan's Constitution safeguards both its environment and its citizens' rights. Article 5,

Section 2(d) dictates perpetual 60% of forest cover for the nation's total land area, while Article
5(2) obliges the Government to provide a safe and healthy environment. Furthermore, Article 7
grants all Bhutanese citizens the rights to life, liberty, security, freedom of speech, opinion,
expression, and information, as well as freedom of thought, conscience, and religion. Article 9(3)
reinforces these protections by ensuring fundamental human rights, freedom, dignity, and
freedom from discrimination, oppression, and violence for all individuals.

28. Relevance to the Projec t. The project shall respect the constitution® requirements to
protect and conserve the environment as well as ¢ i t i furdanserdtal rights and ensure that
these are considered during all stages of the project.

2. Environmental Assessment Act, 2000

29. The Environmental Assessment Act (2000) establishes procedures for prior consideration,
assessment, and documentation of all potential environmental and social impacts during project
formulation. It outlines procedures for assessing the potential impact of projects on the
environment and formulates policies and measures to reduce potential adverse effects on the
environment. Based on the above premise, environmental clearance is required prior to the
execution of any project that may entail adverse impacts on the environment. The Department of
Environment & Climate Change (DECC), previously the National Environmental Commission
(NEC), is empowered to implement the Environmental Assessment Act 2000 by setting out
guidelines for securing an environmental clearance for a project.

30. Relevance to the Projec t. The project will be assessed in terms of its potential
environmental impacts and seek environmental clearance (EC) through preparation of the EIA.
The assessment will include provisions for mitigating any potential environmental impact of the
project.

31. The Regulation for Environmental Clearance of Projects, 2016 (RECOP, 2016)

repeals RECOP, 2002 and outlines procedures and responsibilities for implementing and
supplementing the Environmental Assessment Act, 2000 to issue environmental clearances. The
Guide for environmental clearance application procedure, 2022 outlines the process for project
categorization and seeking environmental clearance. Approval or issuance of environmental
clearance is dependent on (i) project type/activity and (ii) project location, which in turn dictates
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the level of environmental sensitivity and assessment required, the Competent Authority that will
review, and the required clearance process to be followed.

32. Project Category. Projects are classified according to the "List of Activities that the
Competent Authorities can screen and issue Environmental Clearance and List of activities not
requiring Environmental Clearance 2016" to determine the required level of assessment and
documentation. Projects/activities are categorized into green, blue, or red categories

Table 1: Project Categories

Project Environmental
category | assessment process Competent Authority Remarks
GREEN Exempted from | Not required. The proponent must obtain
Environmental approvals/clearances/development
Assessment (EA) process consents from concerned agencies
BLUE Initial Environmental | Designated Competent | 5 réquired under  relevant
Examination (IEE) | Authority or DECC as | legislation
required applicable
RED Environmental Impact | EIA shall be reviewed
Assessment (EIA) | and assessed by DECC
required based on the
terms of reference (TOR)
approved by the DECC

Unlisted activity or lack of Environment | Activity shall be
Officer assessed at IEE level,
and shall be reviewed
and assessed by DECC

DECC = Department of Environment and Climate Change

33. Relevance to the Project. Local area plans (LAPSs) fall under red category and requires
Environmental Impact Assessment study to obtain environmental clearance from the DECC. The
Ammochhu LAP was approved by the National Commission for Human Settlements in 2019.
Phuentsholing Thromde is currently in the process of obtaining environmental clearance. As per
the RECOP, 2016, a separate EC is not required for infrastructure development within LAP that
already has an EC. Therefore, once EC is obtained for LAP, this subproject does not require a
separate EC.

3. National Environmental Protection Act 2007

34. The National Environmental Protection Act, 2007 (NEPA) is the umbrella act on
environmental conservation in Bhutan. It established the role of the National Environment

Commission (NEC)*? o r its successors to protect Bhut anbs

environmental conservation receives equal priority with economic development in line with the
Government 6s Middle Path Strategy. It al so
within Ministries, Thromdes (municipality) or Districts to screen, review and issue or deny
environmental clearance, a mandatory requirement for any development activity. The Act
promotes the precautionary principle, waste management principles, polluter pays principle,
participatory approach, right to information about the state of the environment, right to seek legal
redress if a persondés health and safety is

12 The NEC is now the Department of Environment and Climate Change.

establ

affect
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35. Relevance to the Project. The Project must comply with environmental standards and
ensure pollution control and waste management.

4. Water Act of Bhutan 2011 and the Water Regulation of Bhutan 2014

36. Bhutan's Water Act emphasizes the economic and environmental management of water
as a crucial natural resource. This comprehensive legislation guides water use across various
sectors, aiming to guarantee every Bhutanese citizen access to sufficient, safe, and affordable
water for improved quality of life. The Act mandates that as state property, water resources must
be protected, conserved, and managed economically efficiently, equitably, and in an
environmentally sustainable manner. In terms of priority for water abstraction and use, the Act
2011 accords to the highest priority for drinking and sanitation followed by agriculture, energy,
industry, tourism, recreation and finally, other uses. It also necessitates obtaining approval for
water abstraction. The Regulation further provides for: specific requirements and procedures for
drinking water, irrigation water, national integrated water resources management plan and river
basin management plan; functions of river basin committees; timber extraction from a watershed
area; community settlement within watershed area; dispute settlement and appeals; offences and
penalties. Except in accordance with Environmental Clearance, rivers and streams must be
maintained in their own natural courses.

37. Relevance to the Project. Without an EC, no development activities shall be allowed
within a buffer zone of one hundred (100) feet,** measured from the determinable high flood level
of either side, of any water body/river. According to the regulation, the Thromde water supply
system will be the only source of potable water supply system within Thromde jurisdiction and
any temporary new water users from an existing water facility must seek the permit for such water
use from the Thromde. The Act also restricts effluent discharge into water sources unless it meets
established standards. However, the Environment Standards 2020 currently apply only to
industrial effluent and sewage treatment plants, not household sewage. To prevent property
damage, sanitary nuisance and diseases within human settlements, houses (in this case
construction camps) are required to design and maintain a proper drainage facility around its
premises for the discharge of effluents and other runoff.

5. Waste Prevention and Management Act of Bhutan 2009 and the Waste
Prevention and Management Rules 2012 (Amended 2016)

38. The Waste Prevention and Management Act of Bhutan 2009 and the Waste Prevention
and Management Regulation 2012 (amended 2016) provide the necessary institutional
framework for waste management. The act and regulation emphasize on reduction of waste
generation at source, and promote segregation, reuse, recycling, storage, transportation,
environmentally-sound treatment, and disposal. It promotes the precautionary, polluter pay, 3R,
and waste management hierarchy. Every person is responsible for the safe storage and disposal
of waste, and must comply and cooperate with waste segregation, reduction, reuse standards,
and initiatives.

39. Solid waste!* is categorized into non-hazardous waste, hazardous waste, medical waste,
e-waste, and other waste. The Rules require all businesses to provide appropriate bins for waste

13 A buffer zone of a water body will be measured along the topography of its bank starting from its determinable high
flood level and in case of a watercourse in a flat topography that keeps changing its course, the buffer zone will be
measured from the widest determinable bank and not from the determinable high flood level.

14 Solid waste- means all discarded household, commercial waste, non-hazardous institutional, industrial waste, street
sweepings, construction debris, agriculture waste, and other non-hazardous/ non-toxic solid waste.
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collection and storage of biodegradable and non-biodegradable waste (waste segregation) and
to maintain cleanliness of the premises and its surroundings. At construction sites, construction
and excavated waste are required to be safely stored at the site without inconveniencing the
public and transported to designated sites (as identified by the local authority) without any spillage
along the way.

40. Where hazardous waste is generated, implementing agencies are required to establish a
systematic and safe disposal process for hazardous waste. Such must be segregated from non-
hazardous waste, labelled, stored separately, and appropriately pre-treated and safely
transported to an approved disposal site. At the workplace, clear warning symbols and labels
must indicate associated risk while handling. Detailed records of any incidents involving injury;
accidents must be maintained. Sufficient and consistent supply of appropriate personal protective
equipment must be provided for all personnel handling hazardous waste, and its continuous use
must be enforced. Hazardous waste cannot be exported without the importing country's consent.

41. Relevance to the Project . During the project, the Contractor must be responsible for all
domestic and construction waste, comply with Thromde waste disposal norms, seek the
necessary approval for disposal of construction waste and excavated waste, and maintain
appropriate records of waste generated and disposed of.

6. Revised Regulation on Substances that deplete the Ozone layer and
Hydrofluorocarbons (HFCs) 2021

42. This regulation lays out the framework for Bhutan to fulfill its obligations to the Vienna
Convention and the Montreal Protocol (including the Kigali Amendment) by regulating the
production, import and export of ozone depleting substances (ODS) and hydrofluorocarbons
(HFCs). Substances that are prohibited from being produced or imported are listed in Annex A
while those that are restricted are listed in Annex B. Persons intending to import HCFC/R22 and
HFC refrigerants, HFC chemicals are required to fill in registration for import requirements and
are also required to submit annual reports on the sale and use of controlled substances.

43. Relevance to the Project . Not relevant for the project since the project will not be
importing or utilizing such materials.

7. Forest and Nature Conservation Act (FNCA) 2023 and the Forest and Nature
Conservation Rules (FNCR) 2023

44, Under this act, f or e tsdes spanmning morenttearmbsha with taeesd  wi t h
higherthan5metersand a canopy cover of more than 10 perce
within State Reserved Forest Land (SRFL) requires a permit from the Department of Forest and

Park Services (DOFPS). The Forest Act and Regulation restrict the taking, killing, injuring,

collecting, cultivating, or trading of any wild flora and fauna listed in Schedule 1 of the Act, except

for scientific research and population management. The cultivation, collection, or trade of wild

flora listed in Schedule Il and Il of this Act is permitted based on the procedure prescribed in the

Rules. Under Rule 14, forest clearances are not allotted within declared critical watershed areas

and wetland or areas containing high forests unless an impact assessment has been carried out.

Restrictions on issuance are based on slope (if the slope is greater than 45 degrees, within 100

feet of the bank or edge of any river, stream, water course, or water source, within 600 feet uphill

or 300 feet downhill of a motorable road), unless authorized by the Department. The authority to

issue forest clearances is as follows: Department level ( if the proposed area falls under protected

area, or more than 7 acres of land or more than 7 km of road); Division or Park Office (between
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3-7 acres of land or 3-7 km of road; and Range Office (up to 3 acres of land or 3km of road).
Forest clearances are valid for the period of the project or activity. It the activity for which the
clearance was granted has not commenced after one year after issuance; the forestry clearance
can be revoked.

45, Tree cutting. To cut trees on non-forest land/urban forest within areas under Thromde
authority, the clearance for tree felling can be issued by the respective Thromde but are marked
for cutting by the DoFPS. For areas outside Thromde, tree cutting application must be submitted
to the Range Office of DOFPS for approval. Prior to cutting trees, trees must be verified and
marked by the forestry staff, and only those trees that are marked can be removed.

46. Relevance to the Project. There are no forest areas in the project site, therefore no forest
clearance is required. Tree cutting permission will be required. Ammochhu LAP is under
Phuentsholing Thromde, and therefore the clearance for tree felling can be issued by the
Thromde, but trees need to be verified and marked for cutting by the DoFPS. The Environment
Division of Thromde will facilitate tree cutting permission.

8. Local Government Act of Bhutan 2009

47. The Local Government (LG) Act of Bhutan (2009) promotes decentralization and
devolution of power and authority to the Local Governments that represent the interests of local
communities. The Dzongkhag Tshogdu®® and the Gewog (Block) Tshogde (Council) and the
Thromde Tsogde are the highest decision-making bodies at the dzongkhag, gewog, and Thromde
level. As per Chapter 14 of the Local Government Act, all activities undertaken by different sectors
of the government must be routed through and coordinated by Local Government offices. Section
213 requires that all national agencies conduct periodic consultations with the Local Government
before any project or program is implemented in their jurisdiction, as well as involve Local
Governments both in the planning and implementation of national projects.

48. The LG Act establishes the criteria for classification of Thromdes. The Act describes two
types of Dzongkhag Thromdes that are either Class A or Class B Thromdes and Dzongkhag
Yenlag Thromde.!® This classification is based on the total resident population, density, total
Thromde area, and livelihood of most of the population. The Act describes the powers and
functions of Thromde Tshogde. Thus, according to the LG Act, Phuentsoling is a Class A Thromde
and must therefore abide by the Thromde Act and Rules, described in the succeeding section.

49, Relevance to the Project. Relevant to the project as Thromde Tshogde has the authority
to make decisions pertaining to the Thromde where the project interventions are located.

9. Thromde Act of Bhutan 2007 and Thromde Rules 2011

50. This Act outlines the criteria for establishment of the various classes of Thromdes. There
are two types of Dzongkhag Thromdes: (i) Dzongkhag Thromde which comprises Class A
Thromde, Class B Thromde, and Dzongkhag Yenlag Thromde. With its resident population of
more than 10,000 people, the area, and the non-agrarian livelihood of most of the population,
Phuentsholing is classified as a Class A Thromde. The Thromde is the designated Competent
Authority to grant environmental or development consent for activities within the Thromde unless

15 A Dzongkhag Tshogdu means the District Council Source, while the Gewog Tshogde means the County Committee
(Source: Department of Local Governance, Ministry of Home and Cultural Affairs https://www.dlg.mohca.gov.bt/).
16 Criteria for designating Thromdes.
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it is beyond its mandate or regulated by other Acts. Where activities are proposed by the Thromde,
then environmental clearance must be sought from the Department of Environment and Climate
Change.

51. The Thromde is responsible for planned and harmonious development within its
boundaries. This includes implementing environmental controls, protection, and conservation;
preventing and managing disasters and fires; maintaining monuments, memorials, heritage sites;
surveying land and buildings; and controlling development (including architecture and building
height) according to any existing Local Area Plan. Itis also responsible for the provision of drinking
water, drainage, sewerage systems, waste management, and tree felling within its boundaries.

52. All development within the Thromde must be in line with the Phuentsholing Structure Plan
20132028 which lays down the basic structure and guidelines for the future development of the
town. The Plan is based on eight principles: community and stakeholder consultation, walkable
neighborhood, creating attractive communities with keen sense of place, mix land use, fair and
cost-effective development, preserve open spaces, nature and critical environmental areas,
provide transportation options, and create a range of housing opportunities.t’

53. Relevance to the Project. Relevant to the project as Thromde Tshogde has the authority
to make decisions pertaining to the Thromde, and the project must therefore adhere to the
Thromde Tshogdebds directives regarding the

10. Phuentsholing Development Control Regulations 2013 and the
Phuentsholing Structure Plan 2013 -2028

54, The Development Control Regulations are formulated to control development on both
government and private land, based on the Phuentsholing Structure Plan (PSP) 2013-2028.18
Under the PSP, land use is defined by precincts and 11 Local Area Plans (LAPS). The type of
development (including maximum permissible height, coverage, setback) allowed on a particular
site depends on the site location within each precinct and LAP.

55. Relevance to the Project. The regulations and related structure plan are relevant to the
project as the project activities will provide value addition to future development activities in line
with the structural plan. Ammochhu LAP is part of the Phuentsholing Structure Plan (2013-2028).

11. Bhutan Green Design Guidelines 2013

56. All construction works within municipal limits must be in line with the Local Area Plan for
that Municipality/Thromde and the design of buildings must comply with Bhutan Building Rules
(2002, amended in 2018) which apply to all urban areas. The Bhutan Building Rules (2002,
revised in 2018) outlines the process of grant of building permits and Building Code of Bhutan
(2003, revised in 2018) lays down a set of minimum standards for the construction of public works
buildings and housing settlement. It sets out the technical requirements, standards and design
considerations that apply to the construction of buildings, including compliance with green building
designs, earthquake resistance, water supply, and fire safety. The BBR does not permit
construction in the following:

17 Phuentsholing Thromde. Phuentsholing Structural Plan PSP: 20132028.
18 Department of Human Settlement, 2016. Compliance and development review Phuentsholing Throm. MOWHS.

projec
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(1) In an environmentally sensitive area, or along or obstructing a water course or
natural drainage;

(i) Within 15 meters of the edge of a major stream or within 30 meters of the bank or
the edge of a river, measured from the highest recorded water level; and

(iii) If it had an adverse impact on the scenic views, the historical and cultural
significant attributes of the area or the overall ambience of the traditional
settlement.

57. The Bhutan Green Design Guidelines 2013 was prepared by the MolT (previously
MoWHS) to provide guidance to architects, engineers and builders on practical green building
design and construction principles and solutions that can be adopted in Bhutan. It promotes the
use of low energy local construction methods and natural resources coupled with designs that
was adapted to respond to the local climatic environment combined with vernacular architecture
in Bhutan.

58. Relevance to the Project: The project design and selection of materials must be based
on climatic conditions, site suitability and usage while ensuring sustainability and climate
resilience in compliance with the Guidelines.

12. Labor and Employment Act of Bhutan 2007 and Rules pertaining to Worker
Management and Occupational Health and Safety

59. The Act applies to matters relating to |
or compul sory6 | abor and Owor st forms of
regarding their wages and working conditions and prohibition against sexual harassment are also
prohibited (Chapter Il, Sections 6, 9, 11, 12, 16, 17, 18 & 19). The Act also touches on
compensation and benefits of employees (Chapter VI) and Chapter 1X deals with Occupational
Health and Safety. Some important provisions are listed below:

0] An employer shall compensate all his or her employees in case of a fatality due to
work accident or occupational disease, total permanent disablement, or temporary
partial disablement. The employer is not liable if the accident is due to willful
disobedience of an employee or removal or disregard by the employee to use
appropriate PPE provided.

(ii) Employers are also required to immediately notify the Chief Labor Administrator,
any fatality or any other serious bodily injury or disease requiring medical
treatment, causing a loss of production, or working time at the workplace. In case
of death, the nearest Police station must be notified. Within 5 working days, a
report on the accidents or fatalities must be submitted to the Chief Labor
Administrator.

(iii) An employer of an enterprise with 12 or more employees must establish a
workplace grievance procedure for use at each workplace.

(iv) The Occupational Health and Safety and Welfare Rules and Regulations of 2022
mandate that all workplaces under the Labor and Employment Act of 2007 comply
with specific legal requirements. These regulations aim to protect employees from
work-related hazards by establishing workplace safety, health, and welfare
standards.

(V) Employer responsibilities are outlined in Chapter 3, while Chapters 4 and 5 detail
health and safety requirements for the workplace itself. The workplace
environment is addressed in Chapter 6, followed by regulations concerning
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machinery in Chapter 7. Fire safety, health, welfare, reporting obligations, and
compensation are covered in Chapters 13 through 18.

(vi) The Schedules provide practical guidance through examples of safety signs and
symbols, PPE requirements, permissible exposure limits, safety data sheets,
minimum first aid kit contents, and even specifications for the number of required
toilets.

(vii) A designated safety officer must submit a monthly report to the employer/manager
detailing their activities. These reports are to be kept at the workplace and made
available for inspection by a Labor Inspector upon request (Sections 44-45). Based
on these safety reports, employers are obligated to implement necessary
corrective actions.

(viii)  Construction companies must adhere to the Regulation on Occupational Health
and Safety for the Construction Industry 2022, alongside relevant sections of the
Regulation on Occupational Health, Safety and Welfare, 2022. Employing
individuals under 18 for construction work is prohibited. Companies with 12 or
more construction workers need a written health and safety policy as per the
Regulation on Occupational Health, Safety and Welfare, 2012. A health and safety
committee is mandatory for sites with over 50 employees. Key safety measures
include providing personal protective equipment, ensuring electrical safety with
proper earthing and earth leakage circuit breakers for temporary installations,
displaying warning signs, managing traffic, ensuring structural stability of
temporary structures, providing adequate lighting and access, managing material
storage, ensuring safe machine operation, providing worker accommodation, and
managing waste disposal.

(ix) The Rules and Regulations on Foreign Workers Management, 2024, covers all
aspects pertaining to foreign worker employment in the country. It mandates that
employers secure pre-recruitment approval from the Chief Labor Administrator
(CLA) via an online system based on eligibility. Work permits and medical
examinations are mandatory for all foreign workers prior to employment. It also
details the requirements to be followed by employers of foreign workers and
includes a code of Conduct and Ethics.

(x) There are several guidelines such as the Integrated Foreign Workers Recruitment
and Management Guideline 2023 (revised 2024), the Comprehensive Guide to
Workers Compensation and Guideline on Investigation and Reporting of
workplace accidents (2024).

60. Relevance to the Project. Construction activities will involve the recruitment of both
national and foreign workers and the establishment of worker facilities. Workers will be exposed
to occupational health and safety risks, particularly when working near main roads, undertaking
excavation works, operating machinery, and through prolonged exposure to noise and dust. The
project is subject to the provisions of this Act and its associated regulations and guidelines, and
all contractors and subcontractors shall be required to comply fully with these requirements to
ensure safe working conditions, especially during works at the outfall area and when operating
machinery.

13. Disaster Management Act 2013

61. The Disaster Management Act, 2013 repeals the 2006 National Disaster Risk
Management Framework. This Act establishes a new framework to strengthen the institutional
capacity for disaster management of the country and to better mainstream disaster risk reduction
strategies at relevant institutions. The purpose of this Act is to provide for: (i) the establishment
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and strengthening of institutional capacity for disaster management; (ii) mainstreaming of disaster
risk reduction; (iii) an integrated and coordinated disaster management focusing on community
participation; and (iv) matters incidental thereto. The Act describes the composition, function, and
powers of the different authorities, including in relation to the private sector, and prioritizes
mainstreaming disaster risk reduction into development plans, policies, programs, and projects
as well as ensuring agencies receive adequate budgets. Through this Act, Dzongkhag Disaster
Management Planning Guidelines were issued to guide the Dzongkhags, through the Dzongkhag
Disaster Management Committees, to plan, develop and implement their respective Dzongkhag
Contingency Plan. The planning process is expected to include hazard mapping to identify the
most hazard-prone areas of the Dzongkhag so that future developments, interventions, and risk
mitigation measures can be planned accordingly. The Act mandates that all development projects
undergo screening and be made disaster resilient

62. Relevance to the Project. Phuentsholing Thromde prepared a disaster risk profile and
action plan for 2018-2022, based on the Disaster Management Act, 2013, outlining strategies for
awareness, risk reduction, preparedness, and resilience concerning prioritized hazards. The
proposed project aligns with the spirit of this Act and responds well to the strategies laid out in the
plan.

14. Cultural Heritage Act of Bhutan (2016)

63. The Cultural Heritage Act of Bhutan (2016) identifies the entire country as a cultural

landscape. According to the Act, ACul tur al Heritaged co
heritage site; and (iii) intangible cultural heritage. If valuable cultural properties are discovered

during the construction of roads, buildings, or other works, the discovery must be immediately

reported to the Department of Culture through the concerned Dzongkhag.

64. Relevance to the project. There are no sites of cultural heritage in or near the subproject
sites. Although the chances are low, since the work entails excavation work, the project will
incorporate chance find procedures to be followed by PMU and the Contractor

C. Environmental Standards and Guidelines

65. The Environmental Standards 2020 issued by the NEC (now the Department of
Environment and Climate Change or DECC) set the permissible emission standards for ambient
air quality, workplace emission, vehicular emission, and noise limits. These standards differ for
Mixed Areas and Sensitive Areas.!® The Water Act restricts the discharge of effluents directly or
indirectly into any water source unless it is within the effluent discharge standard. However, the
Environment Standards 2020 are only applicable to industrial effluent discharge and for sewage
treatment plants and not applicable for household sewage. The Drinking Water Quality Standards,
2016, developed in accordance with Section 13 (f) and Section 42 (a) and (b) of the Water Act of
Bhutan, 2011 describe the quality parameters set for drinking water and the maximum permissible
limit for each of the set parameters, to limit the level of contaminants in drinking water.

19 A mixed area means an area where residential, commercial or both activities take place while a sensitive area means
an area where sensitive targets such as hospitals, schools, and sensitive ecosystems are located (Environmental
Standards, 2020).
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Table 2: Ambient Air Quality Standards

Parameter | Unit Averaging |Bhutands Ambient Air WHOAir
Period* 2020**(ug/m? Quiality
Industrial Mixed Sensitive Guidelines
Area Area*** Area**** 2021
Total 24-hour 500 200 100 No standard
Suspended [, o/ms Annual 360 140 70
Particles
(TSP)
Particulate pug/ma 24-hour 60 60 60 15
Matter PMz.s L-year 40 40 40 5
Particulate pg/ma 24-hour 200 100 75 45
Matter PMzo Annual 120 60 50 15
Sulfur pg/ma 24-hour 200 100 75 40
Dioxide Annual 120 60 50 Not
(SO2) specified
Nitrogen pg/ms 24-hour 120 80 30 25
Oxides Annual 80 60 15 10
(NO2
Carbon mg/m?3 8-hour 5,000 2,000 1,000 4
Monoxide 1-hour 10,000 4,000 2,000 Not
(CO) specified
Ozone 8-hour 100 100 100
1-hour 180 180 180
* Due to short term duration of civil works, the shortest period will be more practical to use.
*x Taken from Environmental Standards, National Environment Commission, Royal Government of Bhutan,
November 2010.
*kk Mixed Area means area where residential, commercial or both activities take place.
Fkkk Sensitive Area means area where sensitive targets are in place like hospitals, schools, sensitive ecosystems.
A Source: Environmental, Health and Safety General Guidelines, 2007. International Finance Corporation,
World Bank Group.
N Source: Air Quality Guidelines for Europe, Second Edition, 2000; WHO Regional Office for Europe,
Copenhagen

Table 3: Ambient Noise Standards

. : WHO Guidelines Value
National Noise Standard .
- A For Noise Levels Measured Out of
Guidelines, 2012 o
Receptor/ Source (dB) Doors
(One Hour LAqin dBA)
Day*** Night**** 07:0071 22:00 22:00 71 07:00
Industrial area 75 65
Mixed area 65 55 70 70
Sensitive area 55 45 55 45
* Taken from Environmental Standards, National Environment Commission, Royal Government of Bhutan,
November 2010.
*x Guidelines for Community Noise, WHO, 1999.Source: Environmental, Health and Safety General
Guidelines, 2007. International Finance Corporation, World Bank Group.
*kk Day time is from 0600 hours to 2200 hours (human activities).

Fhkk Nighttime is from 2200 hours to 0600 hours (no human activities).
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National Standards,
Parameters Unit mg/l 2
Biochemical Oxygen Demand mg/l 30.0
Total Suspended Solids mg/l 100
Fecal Coliform CFU/100ml 1,000
pH pH scale 6.51 9.0
Chemical Oxygen Demand mg/l 125

Standards for Sewage Treatment Plant Effluent. Taken from Environmental Standards, National Environment
Commission, Royal Government of Bhutan, November 2010.

66. Table 4 provides the standards for effluent for sewage treatment plant which may be the
one applicable standard for any potential discharges (overflows) from septic systems (septic tanks
and soak pits) if installed. In addition, the septic system should comply with the recommendations
of Wor | d&EnvBoamektd, $ealth, and Safety (EHS) Guidelines, as follows:

(1) Properly designed and installed in accordance with local regulations and guidance
to prevent any hazard to public health or contamination of land, surface, or

groundwater;

(i) Well maintained to allow effective operation;
(iii) Installed in areas with sufficient soil percolation for the design wastewater loading

rate; and

(iv) Installed in areas of stable soils that are level, well drained, and permeable, with
enough separation between the drain field and the groundwater table or other

receiving waters.

Table 5: National Drinking Water Quality Standards, 2016

National Drinking Water Quality Standards, 2016* WHO Guidelines
(for Urban Drinking Water Supply) for Drinking -
Group . Water Quality,
Parameter Unit ke Cﬁir;gﬁgtratlon 4" Edition,
2011*
Turbidity NTU 5 -
Physical pH 6.51 85 none
Color (TCU) Hazen Unit 15 none
Taste and Odor Non- objectionable -
Iron mg/| 0.3 -
Manganese mg/| 0.4 -
Arsenic mg/l 0.01 0.01
Fluoride® mg/l 15 15
. Lead mg/l 0.01 0.01
Chemical Nitrate mg/l 50 50
Calcium mg/l 75 -
Mercury mg/l 0.006 0.006
Residual Chlorine mg/l 0.2-0.5 5m
Sulphate mg/l 250 -
Must not be
Microbiological E-coli CFU/100mlI 0 detectable in any
100 ml sample
* Taken from Bhutan Drinking Water Quality Standard, 2016, National Environment Commission, Royal
Government of Bhutan, 8 March 2016.
* Health-based guideline values
A To be tested for ground and spring water only.

N From WHO (2003) Chlorine in Drinking-water, which states that this value is conservative.
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Table 6: Workplace emissions standards
Unit of
Parameter Period measure Standard

Total suspended particulate matter TSPM | 8-hour average mg/m3 10
Respirable suspended particulate matter | 8-hour average mg/m3 5
RSPM (PMuo)
PMzs* 24-hour average mg/m3 25

1 Year average mg/m3 10
Sulfur dioxide (S02) 8-hour average mg/m3 1
Nitrogen Oxide (NOXx) 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, November 2010.
PM 2.5 *- Gravimetric/light-scattering/beta attenuation-based instruments

**National Institute of Occupational Safety and Health (NIOSH) Method 7303

***JV Photometric/Chemiluminescence/Chemical Method

Table 7: Motor vehicle emission standards

Vehicle registered

prior to Jan 1, Vehicle registered

Vehicle registered
after Jan 1, 2021

Vehicle registered (Approval type:

Fuel Type 2005 after Jan 1, 2005 |prior to Jan 1, 2021 Euro 6/BS VI)
Petrol (%CO) 4.5% 4.0% 4.0% 0.5%
Diesel (%HSU) 75% 70% 70% 50%

Source: Environmental Standards, National Environment Commission, Royal Government of Bhutan, November 2010.

Table 8: Vehicular noise level limits

Sl. # Type of Vehicle Noise level limits dB(A)
Two-Wheeler
11 Displacement up to 80cc 75
1.2 Displacement more than 80cc but up to 175cc 77
1.3 Displacement more than 175cc 80
2 Vehicles used for carriage of passengers and 74
capable of having not more than nine seats
including the driverés
3 Vehicles used for carriage of passengers and capable of having more than nine seats,
i ncluding the driverds seat and a maxi mum ¢
3.1 With engine power less than 150 KW 78
3.2 With engine power more than 150 KW 80
4 Vehicles used for carriage of passengers and capable of having more than nine seats,
i ncluding the driverds seat: vehicles used
4.1 With maximum GVW not exceeding 2 tonnes 76
4.2 With maximum GVW greater than 3 tonnes but not 77
exceeding 3.5 tons
Vehicles used for carriage of transport of goods with a maximum GVW exceeding 3.5 tons
5.1 With engine power less than 75 KW 77
5.2 With engine power more than 75 KW or above but 78
not less than 150 kv.

Source: Environmental Standards, National Environment Commission, Royal Government of Bhutan, November 2010

D.

International Conventions and Treaties



67.

contravene the direction and intentions of these conventions.
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Bhutan is a party to several multilateral environmental agreements. Of the conventions
that are listed, the most relevant to the project are the UN Framework Convention on Climate
Change; the UN Convention on Biological Diversity; Convention Concerning the Protection of the
World Cultural and Natural Heritage and the Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their Disposal. There are no elements of the project that

Table 9: International Environmental Agreements

# International convention Date of Applicability to the project
ratification or
accession

1 Convention on Biological Diversity | August 1995 Applicabl e. As
(1992) commitment to the CBD, the

project must ensure that riverine
habitats and ecosystems are also
protected. ,

2 Convention on International Trade in | August 2002 This Convention is not applicable
Endangered Species of Wild Fauna and as there will be no extraction, sale,
Flora (Washington 1973) 1 also known import or export of fauna and flora
as CITES under this project

3 The Nagoya Protocol September 2013

4 International Plant Protection | June 1994 Bhutan must regulate plant
Convention product trade and prevent pest

introduction. As the sites already
have many weeds and invasive
species, the project must ensure
that these do not spread to other
areas.

5 Convention Concerning the Protection of | October 2001
the World Cultural and Natural Heritage To safeguard all religious, cultural,
(Paris 1972) and heritage sites, all development

6 Convention on Safeguarding of the | October 2005 projects are required to maintain a
Intangible Cultural Heritage minimum distance from such sites.

There is no such site in the project
area.

7 Vienna Convention for the Protection of | August 2004 The project has been designed to
the Ozone Layer ensure that all structures are

8 UN Framework Convention on Climate | August 1995 climate resilient, and no
Change substances that deplete the ozone

9 Kyoto Protocol to the United Nations | August 2002 layer will be used. The Project is
Framework Convention on Climate also deemed aligned with the
Change goals of the Paris Agreement in

10 | Montreal Protocol on Substances that | April 2004 reducing GHG emissions and
Deplete the Ozone Layer i mproving count

11 | Paris Agreement September 2017 capacity.

12 | Basel Convention on the Control of | August 2002 The export of hazardous waste is
Transboundary Movements of subject to the prior written consent
Hazardous Wastes and their Disposal of the country of import and is

applicable to the project. No waste
will be exported out of the country.

13 | United Nations Convention to Combat | August 2003 The project will enable Bhutan to

Desertification

fulfill its commitment to sustainable
management and the strategies to
protect and revegetate landslide
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# International convention Date of Applicability to the project
ratification or
accession

areas will reduce the risk of
desertification and combat land

degradation.
13 | The Cartagena Protocol on Biosafety to | September 2002 Not relevant to the project as there
the UN Convention on Biological will be no import or export of plant
Diversity material.

E. Compliance with National Legislation

68. The key findings of the legislative review indicate that the following approvals and
processes are required for this project.




Table 10: Summary of Relevant Compliance Requirements
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Regulation Applicable Governing Agency Remarks / Relevance to project Implementation Responsibility
Consent / Phase
Permit
Requirement

Bhutan Constitution Many relevant All agencies Maintenance of 60% forest cover for | All phases PMU, PIU,

2008 articles all times to come, and ensuring Contractor
covering peoplebds right to
ensuring discrimination, exploitation and right
environmental to a safe and healthy environment
and social
measures

Penal Code of No specific Royal Court of The project must comply with All phases PMU, PIU,

Bhutan 2004 permit required | Justice/Royal provisions related to Environment Contractor

Bhutan Police Pollution, Criminal Nuisance,
Reckless endangerment, damage to
public property and bribery, and
Official Misconduct during project
execution.

Environmental Environment DECC Project is categorized as Red All phases PMU

Assessment Act Clearance Category requiring an EIA.

2000 The EIA will be submitted to the

DECC for Environmental Clearance.

Regulation for The The provisions of the EMP will be

Environmental followed during project

Clearance of implementation to ensure

Projects (RECOP) compliance with this Act.

2016 Compliance DECC The subproject is expected to emit Construction PMU and
with national pollutants during construction and Phase Contractor
environmental operation phases and will be

Environmental standards required to comply with applicable

Standards 2020

standards. Applicable environmental
standards for the subproject are
ambient air, noise level limits, and
drinking water quality. The Project
must ensure applicable
environmental standards during
construction.
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Regulation

Applicable
Consent /
Permit
Requirement

Governing Agency

Remarks / Relevance to project

Implementation
Phase

Responsibility

Cultural Heritage Bill | Consent and Local Government The project must seek the consent Pre-construction PMU, PIU,
of Bhutan 2016 and chance find and Dzongkhag, of the local community in case any and Construction Contractor
EA Act 2000 procedure DCDD religious and cultural site is affected | Phase
by the project.
Chance Find Procedures are to be
followed in case the need arises
Waste Prevention Waste disposal | Phuentsholing The project is a potential generator Pre-construction PMU, PIU,
and Management permit Thromde of solid waste during construction and Construction Contractor
Act of Bhutan 2009 and operation phases. Phase
Waste Prevention To ensure proper waste
and Management segregation, collection, storage and
Regulation 2012 disposal, the contractor must comply
(amended 2016) with the waste collection schedule
under implementation by Thromde,
as well as process for approval and
ensure disposal of construction
waste in designated sites approved
by Thromde
Water Act of Bhutan Department of No specific permit required, but Pre-construction PMU, PIU,
2011 Water supply Water since the project will generate and Construction Contractor
will be part of wastewater, the project must ensure | Phase
Water Regulation of | the building that compliance with the
Bhutan 2014 approval requirements of the Act and
process Regulation. The project will monitor
National Drinking the quality of water at regular
Water Quality Compliance intervals and take corrective actions
Standards, 2016 with effluent if deterioration is caused by the
discharge project. Also, Contractor must
standards for ensure that workers are provided
worker camps with water that complies with
National drinking water quality
standards.
Forest and Nature Forest The Thromde will coordinate with
Conservation Act clearance for the Department of Forest to mark Pre-construction PMU, PIU,
Thromde trees along the road right way. Only | Phase Contractor
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Regulation Applicable Governing Agency Remarks / Relevance to project Implementation Responsibility
Consent / Phase
Permit
Requirement

2023 and Regulation | removal of those trees that are marked will be
2022 trees removed
Labor and Foreign worker | Department of The project will involve contractors Pre-construction PMU, PIU,
Employment Act permit Labor and workers and must ensure that and Construction Contractor
(LEA) 2007 Contractor(s) comply with the Phase
Regulation on lays out relevant provisions of this Act and
Working Conditions obligations and Regulations, process for import of
2022 rights of foreign workers, comply with
Regulation on Employers Regulations governing worker
Occupational Health, recruitment, risk assessment, and
Safety and Welfare provision of OHS measures and
2022 promotion of a safe work
Regulation on environment, while minimizing risks
Occupational Health to neighboring communities.
and Safety for the
Construction Industry
2022
Safety Code 2021 Compliance DOL Contractor(s) must comply with the Construction and PMU, PIU,

with safety safety code and ensure electrical Operation Phase Contractor

code - sets workers are certified.

minimum safety

requirements to

protect workers

engaged in

electrical work.
Road Safety and Ensure safe Bhutan Construction | Material transporters and the Construction PMU, PIU,
Transport Act 1999 use of roads and Transport contractor will be required to follow Phase Contractor
and Road Safety and | and highways Authority (BCTA) regulations regarding speed limits,
Transport licenses, maximum carriage for
Regulations 2021 vehicles and restrictions on driving

while intoxicated or use
psychotropic substances

Disaster Provides the Department of Local | The project will incorporate climate- | Pre-construction PMU, PIU,
Management Act of legal framework | Government and and disaster-resilient features to Construction and Contractor

Bhutan 2013

for integrating

improve safety and sustainability.

Operation Phase
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Regulation

Applicable
Consent /
Permit
Requirement

Governing Agency

Remarks / Relevance to project

Implementation
Phase

Responsibility

minimum safety
standards for
all Bhutanese
building
infrastructure.

approval / permit. The Thromde will
also ensure that all upcoming
structures are aligned with the BBR,
2023

disaster risk Disaster Additional measures to mitigate
reduction into Management Disasters will be incorporated by
development Thromde for the Operation Phase
planning and
ensuring the
safety of
infrastructure
Land Act 2007 and Governs land NLCS The Thromde has already Pre-construction PMU, PIU,
Land Acquisition and | administration, undertaken land pooling for the LAP. Contractor
Compensation Rules | ownership, and In case any additional private land is
and Regulations use impacted, the provisions of the Land
2022 Act and Compensation Rules will be
complied with.
In case private land is leased by the
Contractor, appropriate agreements
will be prepared and followed
Bhutan Building Establishes Thromde Requires the project design to Pre-construction, PMU
Regulation 2023 fundamental comply with building regulations to Construction and
rules and secure building construction Operation Phase
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M. DESCRIPTION OF THE PROJECT

A. Subproject Location and Area

69. Covering an area of 38,394 sg.km,?° Bhutan comprises 20 districts. Proposed subproject
site, Ammochhu LAP, is in Phuentsholing town, situated in Chhukha District in the south-western
part of the country. It is the western point of entry by road and the primary gateway from India to
Bhutan and because of this, it has easy access to cheap labor and raw material. It is the western
commercial and economic capital as well as an industrial hub. The town's built-up area extends
contiguously to the West, reaching the border with Samtse. Proposed subproject targets the
inclusive and resilient urban infrastructure at Ammochhu Local Area Plan?! spread over 99 acres
in Phuentsholing. Phuentsholing Thromde is a municipality / urban local government (Thromde)
and is the implementing agency for the Ammochhu LAP subproject.

70. Phuentsholing Thromde extends from Ammochhu to Pasakha along the southwestern
foothills. It comprises six constituencies (Demkhongs), each represented by an elected
representative (Tshogpa). Phuentsholing was established as a Class A Thromde by the
Parliament in 2010 with an area of 15.6 km?.22 Since then, the planning and design of the
Thromde has been based on the Phuentsholing Urban Development Plan (PUDP) 2002-2017
and the Phuentsholing Structure Plan (PSP) 2013-2028.2® Under the latter (PSP), the Thromde
area was defined by precincts and 12 Local Area Plans (LAPs), which includes the project site-
the Ammochhu LAP.

71. The Ammochhu LAP is bounded by the Ammochhu river to the west, the Core town to the
south and Damdara to the east. The LAP area starts from the NHDCL housing colony of Bangay
in the north to the newly constructed bridge over Omchhu (Omchhu Bridge-Il). From the east, the
LAP area starts from foothills of the slopes of Dhamdara and borders the Phuentsholing- Samtse
Highway on the West, lying adjacent to the Phuentsholing Township Development Project
(PTDP), embodying the flat floodplains along the left bank of Ammochhu river. The
Phuentsholing-Samtse Highway forms a natural boundary between the Phuntsholing Township
Development Project (PTDP) and the Ammochhu LAP.

72. Ammochhu LAP was formulated by Phuentsholing Thromde in 2014. The LAP was
reviewed and approved by the National Commission of Human Settlements (NCHS) in 2019. The
NCHS review entailed a comprehensive consideration of various aspects: Phuentsholing
Structure Plan, Phuentsholing Urban Development Plan and Phuentsholing Town Development
Project, and site-specific such as existing situation, land use pattern, land holding, topography,
and environmental factors.

20 NSB, 2025. Bhutan at a Glance 2025.

21 Ammochhu Local Area Plan is an official planning unit (i.e., geographical area) that is legally defined and approved
by the Phuentsholing Thromde (municipal government),
regulations.

22 MOWHS, 2010. Approved Thromdes and Boundaries.

23 Department of Human Settlement, 2016. Compliance and development review Phuentsholing Thromde. MOWHS.
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Figure 1: Map of Bhutan indicating Project Location
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B. Subproject Components and Design

73.
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The subproject involves the development / improvement of urban infrastructure in

Ammochhu LAP under Phuentsholing Thromde covering an area of 99 acres- extending from the
NHDCL housing colony of Bangay in the North to the roundabout near the Omchhu bridge-II.
Details of proposed infrastructure components are presented in Table 11.

Table 11: Details of the project components

Infrastructure
/ Component

Description

Location

Stormwater
drainage

A network of reinforced cement concrete
(RCC) drains designed with rectangular
sections and covers. It includes Major
Secondary Drains (Type D) and Small
Roadside Drains (Type RD) with manholes at
5m intervals.

Placed underneath the footpaths
along the internal service roads.
Specifically, on the right side of
Eastern Avenue and Central Avenue,
and on both sides of Western
Avenue, discharge into eight PCR
Outfalls.

Water
distribution
network

A gridiron network using Galvanized Iron (Gl)
pipes (100mm and 150mm) designed to
provide 24x7 supply with a minimum residual
head of 17m. Includes fire hydrants and
50mm HDPE sleeves for consumer
connections,

Runs along the main roadways. The
water main is laid inside the Service
Utility Duct for most areas, but laid
next to the storm drain underneath
the footpath along the Western
Avenue.

Sewer system

A gravity flow network utilizing High-Density
Polyethylene (HDPE) pipes ranging from
160mm to 315mm, with 450mm RCC Hume
pipes used under drain outfalls.

A network of pipes connecting utility
holes with a primary sewer trunk line
running along the Western Avenue
Road, conveying wastewater to the
PTDP main sewer line.

Drainage
outfalls with
embankment
wall

Reinforced cement concrete (RCC) drains
with RCC cantilever walls or retaining walls to
support the embankment and resist active
earth pressure where space for stone pitching
is insufficient.

Along the PCR Outfalls, specifically
noted for Outfalls 3 and 5 where drain
buffers are limited, and along
trapezoidal outfalls.

Road Works

Construction of 7.96 km of roads (R-1 to R-
15). Most roads utilize flexible bituminous
pavement, while Central Avenue (Road R2) is
designed with a cobble stone surface.

Internal road network within the LAP,
comprising Primary, Secondary, and
Access roads with RoWs of 10m, 8m,
and 4.5m.

Culvert

Major crossings designed ideally as U-shape
box culverts or using thicker bottom slabs to
facilitate future road construction without
dismantling existing outfalls.

Twenty-two crossings are located
along the eight outfalls within the
LAP.

Footpath

Roadside footpaths constructed within the
Right of Way (RoW), designed to
accommodate stormwater drains and utility
ducts underneath where space allows.

Along the sides of the roads 3.4m
wide on Central and Eastern
Avenues, and 3m wide on Western
Avenue.

Service Utility
Duct

A reinforced concrete (RCC) duct (1.2m x
1.2m) designed to house electrical (high and
low voltage) and telecommunication cables
underground to prevent road digging.
Includes utility holes at 15m intervals.

Placed on the left side of the Right of
Way (RoW) for Eastern and Central
Avenues. For Western Avenue, it is
placed under the footpath provision in
the PCR four-lane Highway.

Street Lighting

8-meter high hot-dip galvanized steel
octagonal poles with 90W LED luminaries for
standard roads. The Central Avenue features
3.5m high decorative steel step poles with
60W post-top lamps.

Located along all internal service
roads. Decorative poles are
specifically designated for the Central
Avenue Road.
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1. Stormwater Drainage

74. The stormwater drainage system primarily consists of the design of secondary drains
along the LAP road network which will channel the storm water to the primary drains, i.e., the
Outfalls. The storm water outlets from all buildings will be connected to the drains along the roads.

75. The drainage infrastructure along Eastern Avenue is strategically focused on intercepting
and managing the significant volume of surface run-off originating from the adjacent hillside
slopes. To this end, drains are exclusively positioned on the right side of the avenue (when facing
the downhill direction or away from the central development). This placement is crucial for
effectively capturing and channeling the slope run-off, preventing it from inundating the road
surface and adjacent properties, thereby ensuring road stability and public safety during heavy
precipitation events.

76. Along the internal LAP roads- storm water drains proposed under footpaths to
accommodate surface runoff and stormwater from the buildings. Wherever it is not practical to
discharge run-off into the drains along that road, drains have been proposed beneath the off-
street footpaths in-between plots to divert into adjacent drains.

Table 12: Proposed Stormwater Drainage Infrastructure

No. Description Purpose Details (length /
guantity)
1 Major Secondary | collect run-off discharge from both road pavement and 8487 m
Drain (D) adjacent plots or land.
2 Hume Pipes along | Hume pipes at road crossings 15 numbers -167
D m
3 Small Roadside collect run-off discharge from a part of road pavement & | 4039 m
drain (RD) footpath and run along the road with the Service Utility
Duct.
4 Hume Pipes along | Hume pipes at road crossings 17 numbers- 133
RD m

77. Drain types . The project proposes two distinct drain types. The first is the Major
Secondary Drain (D), which is designed to manage and collect run-off discharge from both the
road pavement and adjacent plots or land. Its dimensions vary significantly, with widths ranging
from 400 mm to 1100mm and heights from 300 mm to 850 mm. The second type is the Small
Roadside Drain (RD), intended to collect run-off specifically from a section of the road pavement
and the adjacent footpath, running alongside the road and accommodating the Service Utility
Duct. This drain type has fixed dimensions of 350 mm in width and 275 mm in height. The
proposed stormwater drainage network is shown in Figure 2.

78. Hume Pipes. At road crossings, stormwater drain shall be replaced with equivalent size
NP3 Hume pipe which can accommodate peak discharge of that drain.

79. Manholes. Utility holes shall be constructed at every 5m interval (except for road
pavement). This interval has been taken into consideration from an inspection and maintenance
point of view considering the climatic condition. Each drain type has a different utility hole.

80. Household Drain Connections.  Run-off discharge from the building will drain-off to the
nearest Manhole. It will be the responsibility of the plot owner to construct the plinth drain from
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their plot till the nearest Manhole to drain-off run-off discharge. At every third utility hole/every 15
m interval, a 160 mm HDPE pipe has been kept as provision for household connections.

81. Drain Material. Reinforced cement concrete

82. Implementation . As all the proposed stormwater drains are along roads underneath
footpaths, the stormwater drainage package will be implemented together with roads & Service
Utility Duct package.

83. Stormwater management during Operation. To prevent clogging, drains must be
inspected and cleared of debris after every rainfall. Storm water drains must not be used for laying
water supply drains. Drain and its manhole structures shall be inspected, and sediment should be
cleaned annually or as and when required to maintain adequate functionality of the stormwater
conveyance system. All sediments shall be properly handled and disposed of in accordance with
environmental guidelines and regulations. Regular checks must be carried out to ensure that
drains are operating properly, and the issues in the drainage are resolved on time. Depute pre-
identified sweepers and caretakers for each area of the LAP.

84. Following design measures are integrated into infrastructure design to reduce flood risks:

(1) The design mitigates flood risks through integrated elevation control, climate-
resilient drainage, sediment management, and secure outfall integration. The LAP
is raised to the level of the Phuentsholingi Chamkuna Road using Fill Option 3
(Detailed design Report), eliminating low-lying depressions created by earlier
embankment works and enabling effective gravity drainage, thereby preventing
waterlogging and ponding.

(i) The stormwater system is hydraulically designed using the Rational Method with a
20% climate change allowance for rainfall intensity over a 507 100-year return
period, ensuring adequate capacity to manage high monsoon rainfall.

(iii) To reduce sedimentation and blockage, drains are designed to maintain a
minimum self-cleaning velocity of 1.5 m/s, preventing sediment deposition and
overflow. Internal drains are constructed as covered rectangular RCC channels to
facilitate maintenance and discourage dumping, while debris cleaning provisions
are incorporated at outfalls.
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Figure 2: Proposed Stormwater drainage network and Drain types
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Figure 3: Typical Manhole section (RD Type Drains)
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Figure 4:Typical Manhole section (D type drain)
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2. Water Supply Distribution Network

85. The water supply system consists of water source, water treatment, reservoir, and
distribution networks. However, for this project (IRUDP), only the distribution network has been
considered, as the existing reservoirs within the LAP and surrounding areas have sufficient
capacity to meet the water demand. The Water distribution network is designed to meet the
capacity of a fully developed LAP, with a carrying capacity of 22,458 residents and a water
demand (adopted from the Master Plan) of 200 liters per capita daily (Ipcd). The total required
volume for a fully developed LAP is 4.49 MLD. The system aims to provide a minimum residual
head of 13-17m at connection points. The total length of distribution network is 6.1 km based on
a grid-iron distribution consisting of 100 - 150 mm diameter Galvanized Iron (Gl) pipes. The
system will include various sluices, valves etc., The water main will be laid inside the service utility
duct and where lateral connection must cross the road to reach the property, they will be routed
through a 50mm HDPE pipe sleeve laid under the road.

Table 13: Propos ed Water Distribution Network

Sl. No, Pipe Diameter & material Length (m)
1 100 mmi Gl 3,950
2 150 mmi Gl 2,170

Total 6,120

86. The work will involve excavation, trenching, refilling, and construction of thrust blocks.
Sluice valves will be provided for isolation during maintenance, and scour valves are located at
the lowest points for cleaning.

87. Emergency/Water Shortages : Interconnection between the PTDP and LAP water

reservoirs will be kept connecting the two networks, in case of an emergency. During the design

of the PTDPO6s net wor k, a |l ocation for a LAP conne
Figure 8, has been used as the tapping point to convey water to the LAP reservoir.
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Figure 5: Schematic Diagram of the Water Distribution Network showing pipe sizes
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Figure 7: Cross -section of the Utility Duct with water main and lateral pipe for consumer

connection
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3. Sewerage System

88. Sewerage system consists of sewage collection network, conveyance and sewage
treatment, and safe disposal. However, for this project (IRUDP), only sewer network systems and
primary sewer lines have been considered, as the sewage will be conveyed and treated in the
newly built sewage treatment plant (STP) under the ADB funded PTDP. The primary sewer line
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wi || drain the wastewater collected from the

sewer line. The main connection sewer point is already constructed. STP details are below.

89. The sewer network is designed to handle a fully developed LAP. The network will consist
of a network of pipes, connecting manholes or access chambers and conveying the wastewater
to the main sewer pipe along the PCR road. The sanitary sewer network is designed to collect
wastewater via gravity flow. The wastewater will be collected via laterals through property
connections and conveyed to the nearest manhole. The manholes are connected via sewer pipes
with the sizes gradually increasing as it flows south collecting more wastewater. A range of pipe
sizes from 160mm to 315mm are proposed to provide adequate capacity to convey the peak flow
along with a 450mm (about half the length of a baseball bat) RCC Hume pipe under the drain
outfalls. A primary sewer line is designed to run along the Western Avenue Road which acts as
both a collector of wastewater from the laterals (which connects to properties lying on either side
of the road) as well as secondary sewer pipes (which collects wastewater from properties located
on higher elevation).

90. Private properties can connect via an inspection chamber near the property boundary,
located on either side of the main sewer. This chamber links to the nearest manhole using a
150mm HDPE pipe. Inspection chambers are designed to be 1.2m deep, ensuring adequate slope
for effective wastewater collection. For properties not near an inspection chamber, implementing
easement rights is required to install a sewer pipe connecting the property to the chamber along
the property boundary. These properties are identified in the sewer network's master plan.
However, if connecting to the network via the property boundary is not practical, maintaining the
current use of septic tanks for wastewater collection will be advised to the property owner.

Table 14: Proposed sewerage system

No Pipe Diameter in mm & material Pipe Length (m)
1 1607 RCC 1,131

2 2257 RCC 1,864

3 2507 RCC 490

4 3157 RCC 1,074

5 4507 RCC 175

Table 15: Sewer system components

No | Type of Intervention Description Number
1 Primary Sewer Line Main trunk line along Western Avenue; redesigned to 1 system
Construction avoid depressed sewers.

2 Secondary Sewer Lines Collect wastewater from higher elevations and connect | Multiple
to the primary line.

3 Property Laterals Household/property connections feeding into nearest Multiple
manhole.
4 Manholes Inspection manholes placed at ~30m spacing; invert Multiple

adjustments applied.
5 450mm RCC Hume pipe under outfalls
6 HDPE Pipes (Main Sewer | Pipe sizes selected based on hydraulic modeling: 150

Pipes) mm, 200 mm, 250 mm, 300 mm, 315 mm
7 450 mm RCC Hume RCC Hume pipes under all outfall drains; installed Several
Pipes under Outfalls during drain construction. outfalls

8 HDPE Pipes (Main Sewer | HDPE pipe sizes: 150, 200, 250, 300, 315 mm; plus -

Pipes) 450 mm Hume pipes.

LAP
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No | Type of Intervention Description Number
9 Inspection Chamber RCC chamber with slab, reinforcement, HDPE Multiple
Construction inlets/outlets.

91. Sewage Treatment Plant. Both PTDP and Thromde sewerage systems will be integrated
and treated at the sewage treatment facility developed at the PTDP. At present, the capacity of
new STP is 3 MLD, and provided with an additional 3 MLD primary treatment unit, which will be
upgraded with a secondary unit soon. The capacity of the STP shall be increased in a phased
manner to match the growing demand. PTDP has not yet become operational. It will also consider
increasing demand from Ammochhu LAP. As per the estimates by Thromde, a 9 MLD capacity
STP will be required. Thromde currently operates a lagoon-type STP with a capacity of 2.5 MLD,
but the existing usage is only 1.85 MLD. This STP is proposed to be closed, and sewage diverted
to PTDP STP.

Figure 9: Network with Dedicated Main Sewer Trunk Along Western Avenue

Schematic of Ammochhu LAP
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4, Service Utility Duct

92. Design. The Service Utility Duct System consists of a centralized underground corridor
designed to transport electrical and telecommunication lines throughout the LAP. The proposed
utility duct network consists of reinforced cement concrete (RCC) duct (1.271 1.5 m width
depending on service load) laid along the roads which will be used as footpaths and house
conduits for power cables, telecommunication lines, and water supply pipes. These ducts sit
beneath the footpath where adequate space is available within the 10 m road Right-of-Way and
along the outfalls. In constrained areas, particularly along Central Avenue, the duct routes are
coordinated with stormwater drains so both systems can operate without spatial conflict.
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93. To ensure proper operation and maintenance, the design includes RCC utility manholes
placed at regular intervals (typically 15 meters). These manholes provide access for cable pulling
inspection, fault repair, and installation of additional conduits in the future.

Flgure 10: Proposed Service Utility Duct Network and Typical Section.

Typical Service Utility Duct Section.
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5. Road Network

94. Design . The proposed road network covers 15 roads (R-1 to R-15) roads classified into
Primary, Secondary, and Access categories totaling 7.96 km. Roads R-1 to R-7 fall under 10 m
and 8 m RoWs, while R-10 to R-15 are 4.5 m local access lanes. Table 16 shows the minimum
width requirement of various road elements as set by Urban Road Standard-2002.

95. The design of road pavement except for Road R2 (central avenue road), the entire road

pavements are designed for flexible pavement (bitumen road). The central avenue road is

designed with a cobble road surface. Pavement thickness will be 450 mm. consisting of 150 mm

thick granular subbase (GSB), 200 mm wet mix macadam (WMM), 60 mm dense bituminous

macadam (DBM), and 40 mm asphalt concrete (AC).

96. Specific Road Alignments and levels

0] Eastern Avenue (Road R-1): This is the only existing road on the ground. Its
vertical alignment is fixed based on the levels of existing culverts and buildings.

(i) Road R-4: This road had to be raised significantly to maintain a proper gradient
connecting to Eastern Avenue.

(iii)

Western Avenue: Designed flush with the PCR for four-lane highway levels.
Table 16: Minimum width &-road elements as per the Urban Road Standards, 2002

Sl. Road ROW (Mint Max Carriageway Footpath/ Drain/ Minimum
No. Classification Ideal) No. of Width (m) Shoulder/Median Widths
Lanes (m)
1 Primary Minimum-15m 4 12113.2 3.014.8 Footpath=1.20m
Ideal-18m Drain = 0.30m
2 Secondary Minimum-10m 2 6.0i 6.6 4.015.4 Shoulder =
Ideal-12m 0.50m
3 Access Minimum-6m 1 35 25145
Ideal-8m

Table 17: Proposed Road Network

List of Roads

Road Name RoW (m) Length (m) Carriage Way No. of Lane
R-1 10.00 2,397.48 6.60 2
R-2 10.00 1,738.31 6.60 2
R-3 10.00 1,935.62 7.00 2
R-4 10.00 333.31 6.60 2
R-5 10.00 124.73 6.60 2
R-6 8.00 135.06 5.00 2
R-7 10.00 84.49 7.00 2
R-8 8.00 88.84 4.60 2
R-9 8.00 40.03 4.60 2
R-10 4.50 173.17 3.00 1
R-11 4.50 171.64 3.00 1
R-12 4.50 212.74 3.00 1
R-13 4.50 212.93 3.00 1
R-14 4.50 155.42 3.00 1
R-15 4,50 155.89 3.00 1
Total length 7,959.65



42

Figure 11: LAP map indicating the different roads

List of Roads

Road No | RaW (m) | Length (m) C""';ﬁ; Way
R-1 1000 239748 5.60
R-2 1000 173831 5.60
R-3 10.00 193562 7.00 |
R-4 10.00 33331 560
R-5 10.00 12473 5.60 |
R-6 8.00 135.06 5.00
R-7 10.00 84.49 7.00
R-8 8.00 §8.84 5.00
R-9 8.00 4110 300
R-10 450 173.17 3.00
R-11 450 17164 3.00
R-12 450 21274 3.00
R-13 450 212.03 3.00
R-14 450 15542 3.00
.15 450 155.80 3.00

ngth 7.960.72
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Figure 12: Road designs with 10, 8 and 4.5m RoW
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6. Footpath

97. The total length of the footpath will be 7.96 km as per the road design. Footpaths are
designed along the LAP roads. Most of the LAP roads have a RoW of 10m, which consists of a
6.6m carriageway with 1.9m / 1.5m footpaths on roadsides.

7. Street Lighting

98. The streetlighting system is planned to cover all major and minor roads, ensuring uniform
illumination for road safety, pedestrian visibility, and urban aesthetics. The distribution follows the
road hierarchy & higher lighting density on primary and secondary roads and reduced spacing
on local access lanes.

99. The design specifies two types of lighting poles. Standard poles across the LAP are 8-
meter galvanized steel shafts with tapered octagonal cross-sections. These poles have a
minimum base diameter of 130 mm, top diameter of 70 mm, and wall thickness of at least 3 mm,

with a zinc coating of minimum 85 em and density

100. Decorative poles are introduced along Central Avenue (R-2) t o enhance

the bo

vi sual appeal, aligning with the LAPO6s urban desi

poles are shown in Figure 13.
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Figure 13: Proposed Street Lighting
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8. Outfalls with Embankment walls

101. There are eight outfall drainage channels or outfalls (OF1, OF2, OF2A, OF3, OF4, OF5,
OF6, and OF7) within the LAP that carry runoff from the hilly areas in the eastern side of LAP and
flow into Ammochhu River on the west through PTDP area. The outfalls in Ammochhu are in poor
conditions due to damage floods and debris flowing from the hilly areas, upstream of Ammochhu.
Drain embankments, where available, were also damaged. In the downstream PTDP area,
outfalls were improved and constructed in reinforced cement concrete (RCC). The longitudinal
slope of the drainage channel is steeper for the sections in the Ammochhu Local Area Plan (LAP),
while the slope is lesser for the sections that are under the finished level of PTDP fill up level.
Outfall 2, Outfall 6 & Outfall 7 are steep. In these areas, in place of Sediment trap, check dams
are proposed in Outfall 2, Outfall 6 & Outfall 7 to retain debris. Outfall drain shall be cleared of
accumulated debris regularly to avoid overflowing into the LAP area especially during monsoon
season.

102. Under the subproject, outfall drainage channels will be improved/reconstructed. The outfall
levels have been determined in accordance with the PTDP levels. The proposed cross section
is trapezoidal with a vertical embankment wall. Trapezoidal shape dimension, based on drain
size, will be as follows: bottom width varies from 0.4 m to 2.0m, top width varies from 4.1m to
9.3m, and depth (height) varies 0.9m to 2.0m. Embankment walls, designed as retaining
structures, are proposed along these outfalls to ensure stability and safeguard surrounding
infrastructure. These embankment walls will comprise a combination of RCC retaining walls.
Drains and embankment walls will be built in RCC. Various aspects such as safety, stability,
aesthetics, debris accumulation, etc., are considered in choosing a trapezoidal shape. Outfall 2a
is designed as a ducted u-shape drain of 2.5m wide and 2.1m deep, due to site conditions.

103. Following measures are integrated into designs:
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(1) Internal drains discharge into eight major PCR outfalls (OF1i OF7), with outlets
positioned within the outfall freeboard to prevent backflow and debris ingress.
Where space constraints limit stone pitching (e.g., OF3 and OF5), RCC cantilever
retaining walls are proposed to stabilize embankments and withstand active earth
pressures during high flows.

(i) Specific engineering solutions are integrated into the infrastructure design to
stabilize slopes and manage debris flow:

(iii) Retaining Walls: RCC cantilever walls and Random Rubble Masonry (RRM) walls
are recommended along drainage outfalls (specifically Outfalls 3 and 5) where
space is limited. These walls are designed to resist active earth pressure and
support the embankments against collapse.

(iv) Check Dams: To address the high velocity of flows and debris from steep
topography, the design recommends using check dams instead of sediment traps
for Outfalls 2, 6, and 7. Check dams are considered more effective at reducing flow
velocity and preventing the scouring of drain structures,

(V) Drainage Control: A comprehensive stormwater drainage system is designed to
minimize surface runoff on cleared slopes and prevent water infiltration into tension
cracks, which is a primary cause of landslides in the area.

Figure 14: Typical Section of Trapezoidal Drain section showing extent of Embankment
and RCC Retaining wall on both sides.
Typical Section of Trapezoidal Drain section showing extent of Embankment

| PRIVATE PLOT/ SATE LANDINTERNAL ROAD! DRAIN BUFFER | TRAPEZOIDAL DRAIN SECTION | PRIVATE PLOT/ SATE LANDANTERNAL ROAD/ DRAIN BUFFER |

Typical Trapezoidal drain with recommended RCC Retaining wall on both sides.
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Figure 15: Ducted section of outfall 2a
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9. Culvert s

104. The 8 outfalls within the LAP have 25 crossings (culverts) that will be constructed during

the filling and embankment construction process.
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Figure 16: General Arrangement Plan of Typical Culvert
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C. Project Beneficiaries

105. The project is expected to first benefit the landowners directly as the project interventions
will enhance the long-term livability, resilience, and investment attractiveness of the LAP area,
significantly increasing land value. As the Ammochhu LAP is bordered by Dhamdara on the east
and PTDP on the west, the project will also directly benefit not only the residents but persons
residing or working in the surrounding area, through related activities under output 3 that will
address and strengthen urban policies and planning, regulatory frameworks, and governance
mechanisms strengthened (supported by ADB technical assistance). The design addresses the
risk of flooding through a combination of land filling to elevate the terrain, robust drainage
engineering that accounts for climate change, and physical protection structures along
watercourses.

106.  Travelers and tourists using the Phuentsholing-Samtse highway that runs along the edge
of the LAP will also enjoy the improved overall travel experience due to reduced congestion, dust,
and improved road conditions. The infrastructure investment as well as the TA component will

strengthen Phuentsholingbs r ol e a divaldllty,rsteeagtheni e nt

disaster resilience while fulfilling the objectives of the Local Area Development Plan.
D. Project Schedule and Cost

107. The project's detailed designs are complete; these will, however, be validated with the
ongoing two hazard assessment studies. After validation and approval, IEE will be updated, and

g a
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after ADB clearance of updated IEE, and environmental clearance from DECC, Phuentsholing
Thromde will proceed for invitation of bids. While the Project period is 5 years, the exact duration
of the construction packages has not been finalized. Detailed construction schedule will be
prepared and included in the updated IEE prior to invitation of bids.

E. Resource Utilization

108. The project will require sizeable quantities of construction materials. For major activities
such as stormwater drainage, road construction, and embankment works, the estimated material
requirements include approximately 36,111 m?3 of soil, 78,125 m3 of aggregates, 13,125 m?3 of
sand, 667 m3 of PCC, 4,000 m3 of RCC, 5,556 m? of cement (bulk volume), 3,077 m3 of stones
and rock, 8,738 m3 of bitumen. In addition, materials will be required for ancillary work such as
street lighting, railings, and installation of HDPE and hume pipes, among others. These quantities
are indicative estimates and will be finalized during the pre-construction stage based the final Bill
of Quantities (BoQ). In terms of material sourcing, there are some licensed sources/agents. For
instance, there are cement industries in Samtse, TMT manufacturers in Phuentsholing,
Aggregates, stones, and sand supplied by the Natural Resources Development Corporation, a
state-owned corporation. There are also local manufacturers of pipes. The Contractor will be
required to ensure that materials sourced are from registered and licensed suppliers or
manufacturers to minimize impacts. There is no need to establish new quarries for this project.
Other materials that are not available in Bhutan will have to be purchased from India, but these
are mostly electric.
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V. ANALYSIS OF ALTERNATIVES

109. The analysis of alternatives focuses on a com
and fAwithoupr pre¢gtexd gaoe®nari os to determine the n
term implications of the proposed intervention. The assessment is based on existing baseline
environmental and socio-economic conditions in the Phuentsholing area, with consideration of

the sitebs vulnerabil ity -rdlated rfisks.olrbedanalygs,evaleates the o n , an
potential environmental, social, and economic consequences under each scenario, including risks

to public safety, infrastructure integrity, ecosystem stability, and urban functionality. The objective

is to demonstrate that implementation of the Project provides clear net benefits by reducing

disaster risk, enhancing climate resilience and urban safety, and improving long-term river
management performance, while the no-project scenario would allow existing risks and

cumulative impacts to persist or intensify.

1100 The O6Do Not hi ngnierthé "dosmothing"taliemative, the existing situation in
the Ammochhu LAP would continue without major infrastructure upgrading or coordinating land
development. Substantial portions of the LAP would remain low-lying, resulting in continued
waterlogging during monsoon periods, poor surface drainage, and increased risk of flooding and
sediment deposition. Existing informal and fragmented drains would remain poorly connected and
prone to blockage.

111. The projected population target is 20,000 residents within the Ammochhu Local Area by
2037. Without the project, as the population grows towards the projected figures, the existing
system will be overwhelmed by the increased runoff (without proper drainage) exacerbating flood
risks. The existing water supply system will not be able to meet the increasing water demand
resulting in increasing water scarcity resulting in additional temporary private pipelines by building
owners. Lack of proper sewerage and waste management, and traffic congestion will increase
the risks of localized pollution and public health concerns. Such conditions will particularly impact
low-income groups who have no option of moving out due to limited employment opportunities.

112. Without the project, Phuentsholing Thromde will not be able to implement planned urban
development and existing issues such as inadequate drinking water, lack of proper drainage, and
road access. The area will still be prone to environmental risks related to flooding, landslide and
erosion and congestion, and poor air quality will continue to prevail.

113.  Over time, cumulative environmental risks related to flooding, erosion, congestion, and
service failure will increase, and the LAP will not be able to support planned urban densification
in a safe and sustainable manner.

114. With Project Scenario . Under the with-project scenario, the Ammochhu Local Area Plan
(LAP) will be provided with integrated urban infrastructure including site filling to eliminate low-
lying areas, stormwater drainage, water distribution network, sewer system, service utility ducts,
road network, footpaths, street lighting, solid waste management facilities, embankment
protection, and culverts. The design includes raising the LAP formation levels to at least the
Phuentsholingi Chamkuna Road (PCR) level to resolve waterlogging and drainage constraints,
which were identified during the topographic and filling analysis. Three filling options were
evaluated, and the PCR-level filling option was adopted due to improved long-term drainage
performance, reduced flood risk, and manageable impacts on existing structures.
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115. Uniquely among Phuentsholing Thromde's 12 LAPs, the Ammochhu LAP will see its
infrastructure developed holistically at once, moving away from the typical incremental, budget-
dependent construction approach.

116. The project will also provide capacity building opportunities for Thromde, consultants, and
contractors through training opportunities.

117. Alternatives to site location.  There are no alternatives to the site location as the project
is intended for the Ammochhu LAP. The Project is based on the Ammochhu Infrastructure Plan
that was developed by the Phuentsholing Thromde.

A. Design and Technology Alternatives

118. Alternatives considered for the major components are detailed below.
10. Stormwater drainage

119. Three specific alternatives were considered using GIS software for the stormwater
drainage system, primarily differentiated by how they addressed the land filling required to make
the drainage work effectively.

0] Option 1: Ideal drainage - This option focuses on an "ideal condition" where the
drainage network is prioritized above all else. Drains are proposed to run
underneath footpaths. This requires 146,182 m?3 of fill material to ensure gravity
flow and will cause three buildings to be partially buried by the raised ground levels.

(i) Option 2: Minimum Filling -This option explores a layout designed to minimize
the amount of earthwork required. Drains will be routed parallel to the existing PCR
outfalls and diverted through open spaces and footpaths between plots wherever
possible. It requires 115,671 m3 of fill material and will and will impact 2 buildings.

(iii) Option 3: Filling at PCR Level -This option proposes filling the entire Local Area
Plan (LAP) to match the elevation of the neighboring Phuentsholing-Chamkuna
Road (PCR). This requires 197,904 m3 and will impact 4 buildings.

120. Final Selected Option: Although more expensive and socially most impactful, Option 3
(Filling at PCR Level) was eventually selected because it corrects the level disparity caused when
previous projects raised their embankments. Leaving low-lying pockets (as in the other options)
would create permanent ponding issues and flash flood risks, which would worsen climate
change.

11. Water Distribution Network

121. The alternatives for the water distribution network focused on operational strategies
regarding system pressure and pumping:

122. Booster Station vs. Optimized Gravity Flow . The design team considered incorporating
a booster station into the network to universally increase the pressure in the system. This option
was not pursued because this will add construction costs, increase operational complexity, and
lead to higher water loss due to increased pressure in the pipes. The design instead optimized
the network to provide a minimum residual head of 17m using gravity and the existing reservoir
elevations, which was deemed adequate for the majority of the Local Area Plan (LAP).
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123. Municipal Pressure for High -Rises vs. Private Pumping - The possibility of increasing
the residual pressure in the entire system to accommodate future high-rise buildings (e.g., G+8
or G+9 structures) was evaluated. Sizing the public network to lift water to these heights was
rejected and instead the system is designed to supply water up to the 5th floor (approx. 15m
height). Increasing system pressure for a few potential high-rise buildings would increase
operation costs and leakage risks for the entire network. For buildings higher than 6 stories, it is
the standard engineering responsibility of the building owner to install their own pumping and
storage facilities, rather than the municipality providing that pressure at the tap.

124. Pipe Sizing Optimization - Different pipe diameters were assessed to balance cost and
hydraulic efficiency. A gridiron network was selected using primarily 100mm Galvanized Iron (Gl)
pipes, as this offered a good compromise between head loss and cost. 150mm pipes were
selected only for sections with high flow requirements.

12. Sewer System

125. The design process for the sewer system evaluated alternatives for the network layout
and the technical engineering of crossings.

126. Network Layout Alternatives - Two primary options were evaluated regarding how the
Local Area Plan (LAP) sewer network will connect to the main trunk line of the neighboring
Phuentsholing Township Development Project (PTDP).

0] Option 1 proposed a network of pipelines

trunk line (located along the PCR road) at multiple different points.
(i) Option 2 proposed sub-networks collecting into a primary trunk line within the LAP
(specifically along the Western Avenue). This internal trunk will convey the

wastewater to a single designated manhol e

127. Although Option 1 was initially preferred, consultation with PTDP officials revealed
increasing the capacity of the primary line to accommodate loading from multiple sub-networks
was not possible. Consequently, Option 2 was chosen to convey waste to a specific receiving
manhole capable of accepting the flow.

128. Outfall Crossing Alternatives - Management of sewer lines crossing the large
stormwater outfalls (specifically Outfall 05 and Outfall 06), where the invert elevation of manholes
was initially higher than the drain invert elevation.

(@ Option 1 considered depressed sewers (pipes dropping below the hydraulic grade
line) to pass under the outfalls. During the LAP consultations, the reliability of
siphons and the high risk of blockage by grit was raised.

(ii) Option 2 - To maintain gravity flow without siphons, the main sewer trunk line along
Western Avenue was dropped by 1.4 meters. This adjustment allows the sewer
pipes to pass below the bottom of the outfall drains while maintaining sufficient
slope to convey sewage to the PTDP network without requiring pumping or
siphons.

129. Option 2 was selected as the preferred option as it does not require pumping of siphons.

13. Embankment along drainage outfalls

c

o



53

130. Three primary alternatives for managing the embankments along the drainage outfalls
were considered.

131. Option 1. Stone Pitching- To create a stable slope using stone pitching, significant
additional land will be required on both sides of the drains (Outfalls 1 & 2 require an additional
2.2m strip, Outfalls 31 7 an additional 6m strip and steeper slopes require an additional 4m strip.
This option was deemed unfeasible because of the lack of required space to accommodate the
strips needed.

132. Option 2. Raising the Invert Level by lifting the drain physically higher, the top of the
trapezoidal drain would naturally sit at the same level as the proposed LAP filling, eliminating the
need for high embankments. This was rejected because raising the outfall levels would disrupt
the internal drainage of the LAP and this would require additional filling across the entire Local
Area Plan to ensure gravity flow into the raised outfall.

133. Option 3. Construction of RCC (Reinforced Cement Concrete) cantilever walls along the
outfalls due to limited space.

134. Option 3 was selected because vertical retaining walls require significantly less horizontal
space than sloped stone pitching and are also more robust and can resist active earth pressure
well given the height of the embankments.

14. Road works

135. The specific design choices and alternatives evaluated include:

0] Roadside Drainage: V-Drains vs. Covered Box Drains- Covered box drain (Type
RD) was selected to enable more space for the road carriageway within the
constrained Right of Way.

(i) Pavement Surface: The use of standard flexible pavement (bituminous) was
selected for the majority of the roads (R-1, R-3 to R-15). For the Central Avenue
Cobble Stone Surface was selected because this Avenue is designed as a
boulevard with decorative elements (including specific decorative street lighting),
distinguishing it from standard traffic routes.

(iii) Design Standards. For pavement thickness, three standards were considered
(IRC-37 Indian Road Congress, DoR Pavement Chart (Department of Roads) and
URS-2002 (Urban Roads Standard). The DoR and IRC recommendations (e.g.,
200mm Wet Mix Macadam and 60mm Dense Bituminous Macadam) was selected
as it aligns with national requirements
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V. DESCRIPTION OF THE ENVIRONMENT
A. Project Location

136. Phuentsholing Thromde . Phuentsholing Thromde lies in the southwestern foothills of
Bhutan, under Chhukha Dzongkhag, approximately 150 km from the capital, Thimphu. The
Thromde spans 15.6 km2 and has a population of 27,658 (15,052 males and 12,606 females) as
per the 2017 housing census data.?* It comprises six constituencies (Demkhongs), each
represented by an elected Tshogpa (councilor). The Thromde extends from Ammochhu to
Pasakha and includes 12 Local Area Plans (LAPs), with all under implementation except
Chamkuna LAP. Phuentsholing is considered a major economic hub due to its proximity to the
Indian border and caters to a large influx of transient population and Indian tourists. The project
site is in Phuentsholing Thromde, in the Ammochhu LAP.

137. Ammochhu LAP. Situated within the floodpl ain
extends from the foothills of Damdara in the east to the Phuentsholingi Samtse Highway in the
west. It lies adjacent to the Phuentsholing Township Development Project (PTDP), occupying the
flat floodplains reclaimed along the left bank of the Ammochhu. The Phuentsholingi Samtse
Highway serves as a natural boundary separating the PTDP from the LAP. In 2017, the
Ammochhu area recorded a population of 518 persons (PHCB, 2017). With an annual growth rate
of 2.5%, this population is projected to reach approximately 915 persons by 2039. However, the
allotment of 106 National Housing Development Corporation Limited (NHDCL) units in June 2018
led to a significant and immediate increase in resident numbers. With additional development
anticipated under the Phuentsholing Township Development Project (PTDP), the population is
expected to grow further in the coming years.

138. The LAP covers approximately 99 acres, of which 64% falls within the Urban Village 1
(UV-1) precinct, designated for high- and medium-density mixed-use development. Open spaces,
including National Open Green Spaces (0S-1) and Green Space Systems (0S-2), comprise
about 5% of the total area. An additional 1% is allocated for the Services Precinct (S-1). The
remaining 31% of the land is occupied by roads, footpaths, and drainage infrastructure (footnote
6).

139. At present, only a limited number of new residential buildings are being constructed, in
addition to existing NHDCL housing colonies. Most of the area, however, has been developed
into heavy workshops and stockyards. Other land uses include commercial, industrial, and civic
facilities, along with a small number of public-use areas or recreational reserves. These uses are
interspersed without an overarching planning framework, resulting in a disorderly mix of functions.
For instance, heavy machinery workshops and scrapyards are situated adjacent to residential
buildings, and temporary restaurant structures operate within workshop compounds.

24 NSB. 2025. Statistical Yearbook of Bhutan.
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Figure 17: Geographical Diagram of LAPs in Phuentsholing Thromde
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Photo 1 -8: Photos of LAP Site Area
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140. The Ammochhu LAP is bound by PTDP to the west, the core town to the south, and
Damdara to the east. The LAP extends from the NHDCL housing colony in Bangay in the north
to the newly constructed YDF bridge over the Omchhu. The Phuentsholingi Samtse Highway
serves as a natural boundary between the PTDP and the Ammochhu LAP.
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Photo 9 and 10: LAP Area

Source: Phentsholing Throm doglr‘[h

141. Project influence area. The project area of influence (PAI) will include the direct area of
impact where the project site is located. The site extends from the roundabout near the Omchhu
bridge to Outfall 7 near the NHDCL residential building. The area has few residential and
commercial buildings, and several workshops, material storage, waste scrapyards, wood
packaging yards, and parking areas. Since last year, the Thromde has moved many workshops
to an alternative location, although a few remain, which will also be moving to designated areas
as there is as LAP is residential. The indirect area of influence includes the access and
transportation routes to the site and communities and ecosystems that could be impacted due to
increased traffic, congestion, air, dust, noise, water pollution, etc., on the eastern side project site
is abutted by Dhamdara hill with dense vegetation. Immediate hilly area adjoining Ammochhu
LAP is earmarked as Dhamdara LAP. None of these land falls in any forest area. Impacts are not
likely to affect areas beyond 200m from the project site. Most of the sensitive receptors (schools,
hospital, and religious sites) are beyond the project area (red polygon).



59

Palden Tashig, %\
“JChholing Shedrag ,;\

v

\Phuentsholing ® »
General Hospital . ¢

oy

N Phuentsholing Higher § J“_
W Secondary School R A
LT/ . — = :

e : =

B. Physical Resources
1. Topography, geology , and soils

142. Bhutan has very rugged terrain with elevations ranging from 160 meters to more than
7,000 meters above sea level.?® Phuentsholing Thromde occupies an area of 15.6 sq.km or 1560
hectares, which is mostly at elevations of less than 100-600 m within the wet subtropical agro
ecological zone. A cross-sectional profile from the riverbanks to 1.4km shows the elevation profile
ranging from 200-568 m.

25 NSB. 2020. Statistical yearbook of Bhutan 2020. National Statistical Bureau.
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Figure 20: Elevational p rofile across PTDP, Ammochhu and beyond
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143. Phuentsholing occupies the river terraces of the Omchhu and Ammochhu rivers. Its terrain
is bordered by steep hills to the north and east, the Ammochhu river to the west, and India to the
south. The urban core has a gentle slope (1i 4%) toward the Ammochhu, but adjacent hills are
prone to landslides.? The high velocity of flow induced by the steep slopes results in a high
sediment load including sand, gravels, cobbles, and boulders, leading to an unstable bed, and
bank erosion. The Ammochhu LAP is situated behind and to the east of PTDP, that lies on the
broad alluvial floodplain along the left bank of the Ammochhu River. The LAP is flanked by
distinctly contrasting terrain. To the west, the area is bounded by the Ammochhu River, with low-
lying floodplain lands that are highly dynamic and prone to erosion and inundation during the
monsoon season. To the east and northeast, the terrain rises sharply into the foothills of Damdara
and surrounding hill slopes, marking a transition from flat alluvial plains to steeper, more rugged
slopes within a span of 1.5km. The slope supports the natural flow of water. The cross-sectional
profiles show gently undulating terrain (between 4-5 meters) at lower elevations, representing the
active floodplain, followed by sharp increases in elevation that mark terrace risers or valley
margins %’

26 Phuentsholing Structure Plan 2013-2028. Ministry of Works & Human Settlement.
27 Inception Report. Geotechnical Investigation and Slope Stability Assessment for Pekarzhing and Ammochhu Local
Area Plans (LAPs), Phuentsholing Thromde. APECS Consultancy, Bhutan (January 2026)- The Inception Report of
ongoing geohazard study of Phuentsholing, the topography of the LAPfii s generally mild and moun
definition of cross slopes in the highway references. Majority of the area (over 50%) has a slope of less than 1
degrees, however, there is mild slope towards the valley side. The slope supports the natural flow of the water. The
cross-sectional profiles show gently undulating terrain (between 4-5 meters) at lower elevations, representing the
active floodplain, followed by sharp increases in elevation that mark terrace risers or valley margins. These elevated
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144, These slopes are composed of comparatively weak geological formations and are
susceptible to slope instability, surface erosion, and landslides, particularly during periods of
intense rainfall. To the south, the LAP merges into the core urban area of Phuentsholing, where
the terrain remains flat but is increasingly modified by built infrastructure. The Phuentsholingi
Samtse Highway runs along the western edge of the LAP, forming a strong linear boundary
between the floodplain development and adjacent urban and township development areas. LAP
site, a narrow strip of land parcel of about 200-250 m wide and 2.4km? long, gently slopes from
east to west (from foothills of Damdara to Phuentsholingi Samtse Highway and PTDP). Areas
close to Damadara are comparatively steeper.

Figure 21: Terrian of Am mochhu LAP

Geotechnical Investigation and Slope Stability Assessment for Pekarzhing and Ammochhu Local Area Plans (LAPs), Phuentsholing Thromde
Slope Map- Amochhu LAP

Amochu_LAP_Polygon
Slope (in degrees) s

Source: Inception report (footnote 29).

sections form flat surfaces extending laterally before rising again toward steeper hillslopes. In places, narrow incised
depressions are observed, indicating active channel s
28 2 4km is the length of the Eastern Avenue Road, the longest road in the LAP.

or



62

Figure 22: Longitudinal Profile of Ammochhu LAP
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145. The geological map shows the geological formations and fault zones passing through
Bhutan. It is in the eastern Himalaya formed due to the subduction of the Indian Plate beneath
the Eurasian Plate and spans from the low-lying Brahmaputra Plain to the high Plateau. Most of
the land area of Bhutan is underlain by the Main Himalayan Thrust (MHT), which runs along the
entire length of the Himalayan arc. The continuity of seismic activities in Bhutan is attributed to
the presence of major shear zones such as the MHT, Main Boundary Thrust (MBT) and Main
Central Thrust (MCT). The project site falls under the Lower and Upper Lesser Himalayan
Units/Group as shown in Figure 23.

Figure 23: Geology of Bhutan
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146. Bhutan has three geological zones and Phuentsholing lies in the Frontal Belt that makes
up the foothills and parts of the Lesser or Lower Himalaya. This Frontal Belt consists of recent
deposits of sand, gravel, and boulders on the foothill terraces. The geology in the Phuentsholing
area, called the Phuentsholing Formation of Baxa Group of rocks, consists of variegated phyllite
(which is highly weathered, fractured and at places decomposed to residual soil. It also comprises
talcose phyllite with thin bands of grayish white quartzite, limonitic quartzite, dolomite bands, and
basic rocks. Major tectonic and neo-tectonic activities have resulted in landslides at different
structural levels along the slopes in Phuentsholing.*

147. The geology of the area falls into the Phuentsholing Formation belonging to Baxa Group
of Rocks which comprises quartzite, greenish grey, variegated and carbonaceous phyllilite. The
formation falls over the Main Boundary Thrust, and signs of active faulting within the formation
itself have been reported.®! The soil map of the world prepared by FAO and ISRIC was used to

29 Tempa, K., Aryal, K., Chettri, N., Forte, G., Gautam, D. 2022. Sensitivity analysis of input ground motion on surface
motion parameters in high seismic regions: a case of Bhutan Himalaya. Natural Hazards and Earth System Sciences.
22.1893-1909. 10.5194/nhess-22-1893-2022.

30 UNDP/GEF. 2014. Addressing the risk of climate induced disasters through enhanced National and Local capacity
for effective actions.

31 Department of Geology and Mines, 2013. Report on the technical feasibility of four critical landslides within the
extended township of Phuentsholing. Annex 4.1
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extract the soil information for Bhutan. The scale of the latest available soil map is 250 meters
grid; therefore, it is the best available data to extract the soil information for the project areas. The
figure below shows the types of soil and their coverage.®?

Figure 24: Soil Map of Chukha Dzogkhag
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Source: FAO and ISRIC (International Soil Reference and Information Centre)

148. Chukha Dzongkhag has 5 types of soil excluding the glacier/ice. Luvisols soil type® is

found covering about 80.36% of the total area of the district. Cambisols soil type covers an area

of 326.88 km? (17.44%) while Leptosols cover only about 13.43 km? (0.72%). Soil testing is being

carried out as part of the Geohazard study.3* As per the inception report of the study, héit
Ammochhu Local Area Plan (LAP) covers an area of approximately 99 acres located on the

western bank of the AmMmoc hhu River, directly adjacent to Phuct
The Ammochhu River forms the principal drainage boundary of the LAP. River-training and

embankment works implemented under the ADB financed Phuentsholing Township Development

Project (PTDP) are designed to stabilize the floodplain and protect reclaimed land from monsoon

82 FAO and ISRIC (International Soil Reference and Information Centre)

33 Luvisols are technically characterized by a surface accumulation of humus overlying an extensively leached layer
that is almost devoid of clay and iron-bearing minerals. Cambisols are soils at an early stage of soil formation and
are categorized by the absence of a layer of accumulated clay, humus, soluble salts, or iron and aluminum oxides.
The texture of the subsurface horizons is sandy loam or finer, with at least 8 percent clay by mass and a thickness
of 15 cm (6 inches) or more. Leptosols are soils with a very shallow profile depth and they often contain large amounts
of gravel. They typically remain under natural vegetation, being especially susceptible to erosion, desiccation, or
waterlogging, depending on climate and topography.

34 Inception Report. Geotechnical Investigation and Slope Stability Assessment for Pekarzhing and Ammochhu Local
Area Plans (LAPs), Phuentsholing Thromde. APECS Consultancy, Bhutan (January 2026).
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inundation. The area is traversed by drainage outfalls and engineered channels that collect runoff

from the upstream slopes. The underlying deposits are composed of recent alluvium, sand, silt,

and gravel layers derived from the AmMmoc hhués fl uvi al activity, wi th
during the monsoon season. These soils exhibit variable bearing capacities and are sensitive to

water-table fluctuations, which the Ammochhu Development Control Regulations (DCR) notes

must be accounted for in foundation design through proper geotechnical evaluation and

compaction control.

2. Climate

149. Bhutands <climate is highly wvaried, shaped by
Himalayan topography. The country experiences three broad climatic zones: subtropical

conditions in the southern foothills, temperate conditions in the central valleys, and alpine

conditions in the northern highlands. This variation results in significant differences in temperature

and precipitation across s hor ttropital gonea PhoeatsholingL oc at e d
experiences hot and humid summers and warm, dry winters. Figures 25 and 26 show

Phuent sholingbs monthly maximum and minimum tempe

150. The monthly average maximum temperature for the years 2023 and 2024 was recorded
in July (38.5°C), and May (39.5°C), respectively. The monthly average minimum temperature for
the years 2023 and 2024 was recorded in January & October (both 8.0°c), and February (7.0°C),
respectively.

Figure 25:Phuent sholingés Monthly Maximum and Mini mu
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Figure 26:Phuent shol i ngébs Monthly
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151.

Rainfall . Phuentsholing has four distinct seasons, with a pronounced monsoon from June
to September bringing intense rainfall. Monsoons characteristically give rise to highly intense
rainfall which as a result cause the rivers to swell and flood waves to pass in a matter of hours. It
is vulnerable to landslides and flooding during heavy rainfall due to its fragile topography. Based

on data from 2020-2024, the average annual rainfall is approximately 5,731.22 mm.*®

Figure 27: Phuentsholing Annual Rainfall
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35 National Statistics Bureau. Statistical Yearbook of Bhutan 2025.
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3. Ambient Air Quality and Noise

152. Three locations were chosen to assess the project area's ambient air quality. The date of
sampling was from November 3-5, 2025, for a total of 24 hours at each location. Figure 28 depicts
the location of the air quality and noise level measurement stations. All the monitored parameters,
except particulate matter (PM), are well within the national standards WHO 2021 guideline values.
PM2.5 and PM10 at AQO02 exceeded WHO guidelines, but still within the national standard. During
the dry season, vehicular congestion on PCR and dust is a concern, because of the numerous
trucks that ply the Phuentsholingi Samtse Highway carrying boulders and sand India and
Bangladesh. Many of the vacant sites in Ammochhu LAP along the Phuentsholingi Samtse
Highway are used for temporary parking for loaded trucks. Thromde has identified a separate
area outside the LAP for parking facility, and a separate fuel station will also be installed at the
sites. Henceforth, the Thromde will then restrict trucks from parking along the main highway along
the LAP. This will minimize congestion and damage to roads and reduce dust.

Figure 28: Location of Air Quality (AQ) and Noise Levels (NL) measurement stations
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Table 18: 24 Hour Average Air Quality Data

S| Sampling Location WHO
N : Parameters UOM NECS Std (2020) Guideline
0. AQO1 AQO02 AQO3 value (2021)

1 Carbon Monoxide | mg/m3 0.428 0.456 0.357 2 (8-hr avg) 4 (24-hr avg)
(CO)

2 Nitrogen Dioxide pg/m3 6.728 11.52 6.713 80 (24-hr avg) 25 (24-hr avg)
(NOR

3 Nitric Oxide (NO) pg/m3 6.75 17.93 6.728
Ozone (OF) pg/m3 28.034 69.72 17.56 100 (8-hr avg) 100 (8-hr avg)
Sulphur Dioxide pg/ms 21.323 6.9 23.3 80 (24-hr avg) 40 (24-hr avg)
(SOR

5 PMg pg/ms 9.654 11.14 6.126 - -
PMR4 pg/ms 13.34 19.42 12.655 60 (24-hr avg) 15 (24-hr avg)

6 PMg € pg/m3 44.4 85.09 44.4 100 (24-hr avg) 45 (24-hr avg)

7 TSP (PM100) pg/ms 64.135 140.64 117.63 200 (24-hr avg) -

Sampling Locations and Coordinates:

AQO1 and NLO1-NHDCL housing (26.884623, 89.377009)
AQO02 and NLO2- Near Karma Scrap yard (26.8777966, 89.3790049)
AQO03 and NLO3-Near perfect builder store office (26.8670252, 89.3775807)

Source: Field monitoring survey, November 2025

Table 19: Basic Meteorological Record of Air Quality Data
: Sampling location

Parameters Unit

AQO1 AQO02 AQO03
Atmospheric Pressure hPa 985.34 984.36 986.88
UV Index Index 1.345 1.85 1.86
Humidity % 88.12 72.512 84.28
Temperature °C 23.9 27.72 25.86
Light Intensity Lux 7,936 12,128 13,538
Wind Speed m/s 1.059 1.137 0.835
Rainfall Mm 0 0 0

Source: Field monitoring survey, November 2025.
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Figure 29: Location of the new truck parking ‘
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4, Water Resources

153. Bhutanis characterized by an extensive river network, with the principal rivers flowing from
north to south, and their tributaries running in an easti west direction. The four major river systems
are the Ammochhu, Wangchhu, Punatsangchhu, and Manas. The latter covers about half the
country and is made up of Mangdechhu and Drangmechhu. These two large rivers converge into
one river just before crossing the Indian border. The Ammochhu or i gi nat es i

Republic of China (PRC) and traverses the western districts of Ha and Samtse before draining
through Chhukha into the plains of India. Its upper catchment lies at high elevations with steep
terrain, and its source is Mount Pauhunri (7,128 meters above mean sea level) located on the
border shared with India and the PRC. The total catchment area extending down to Phuentsholing
covers approximately 3,785 square kilometers.*

154. Ammochhu and Omchhu are the two main rivers passing through the settlements in
Phuentsholing Municipality. The Omchhu River, which flows through the city, joins the Ammochhu
river system just upstream of Bhutandés bor
discharge makes the river more accessible, contributing to increased pollution. In contrast, during
the summer monsoon, both rivers swell significantly, causing serious risks to life and property.

155. The project site is close to the Ammochhu River. There are several streams that flow into
the Ammochhu river from the hillside through Ammochhu LAP as can be seen in figure 33 There
are total of 8 outfall drainage channels that traverse LAP, cross the highway, and enter PTDP
area before its discharge into Ammochhu River. In PTDP, the outfalls are remodeled and
constructed in concrete to facilitate smooth flow, while in Ammochhu LAP, these drains are in

36 ADB. 2024. Environmental Monitoring Report. Phuentsholing Township Development Project. Project No. 50165-002
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poor condition, impacted by both floods, and debris flow from upstream areas. Improvement of
these drains with channelization and embankment walls are proposed under this subproject.

156. Surface water quality. Both ground and surface water quality monitoring in ten locations
along both the Ammochhu and its tributaries has been ongoing under the PTDP project since its
commencement. The location of these sites is depicted in Figure 30. Of interest for the LAP project
are sampling sites SW 06 (above the project site) and SWO07 (below the project site). The latest
data available is the July 2025 environmental monitoring report. The data was collected in April
2025 and the results from the report are presented in the table below. The Results indicate that
most parameters fall under Very Good category. Three par ameters wer e
category. This included Iron content (0.32 and 0.34 mg/l) and coliform (total coliform was
1200mpn/100ml) and Fecal coliform (70 MPN/100 ml).

Figure 30: Location of surface and groundwater quality monitoring locations, PTDP

Table 20: Surface Water Quality Monitoring Results
SN Parameter Unit NEC (A) NEC NEC (C) | SWO06 | sSwO07
Very Good (B) Moderate
Good
1 pH - 6.51 8.5 7.52 7.36
2 Color Hz 5 50 - 1 1
3 Electrical Conductivity | uS/cm 800 1000 2000 1844 | 174.1
4 Total Dissolved Solids | mg/l 500 1500 2100 117 112
(TDS)
5 Turbidity NTU 5 - - 1.16 <1.0
6 Ammonical Nitrogen mg/| - - - <0.01 | <0.01
7 Ca Hardness mg/| 200 - - 26 22
8 Mg Hardness mg/| 200 - - 17 12
9 Calcium (as Ca) mg/| 200 - - 10.42 | 8.82
10 | Magnesium mg/| 200 - - 4.08 2.88
11 | Sodium mg/I - - 26 0.39 0.30
12 | Potassium mg/| - - - - -
13 | Salinity ppt - - - - -
14 | Chemical Oxygen | mgl/l 5 - - - -
Demand (COD)

Wi

t hi



SN Parameter Unit NEC (A) NEC NEC (C) | SWO06 | Swo07
Very Good (B) Moderate
Good
15 | Biochemical Oxygen | mg/l 2 5 50 <2.0 <2.0
Demand (BOD)
16 | Chloride mg/| 50 200 - - -
17 | Phenol mg/| 0.001 0.002 | - <0.01 | <0.01
18 | Sulphates mg/| 25 - - - -
19 | Nitrate mg/| 10 50 - - -
20 | Fluoride mg/| 1 2 - <0.1 <0.1
21 | Total Nitrogen mg/| - - - - -
22 | Total Phosphorus mg/| - - - <0.1 <0.1
23 | Dissolved Oxygen | mg/l 6 4 - - -
(DO)
24 | SAR - - - 26 - -
25 | Total Suspended | mg/l 25 100 - <10.0 | <10.0
Solids (TSS)
26 | Surfactants mg/l 0.1 0.2 - <0.01 | <0.01
27 | Cyanide mg/l 0.05 0.05 - <0.01 | <0.01
28 | Arsenic mg/l 0.01 0.05 - <0.01 | <0.01
29 | Cadmium (Cd) mg/| 0.003 0.003 | - <0.002 | <0.002
30 | Chromium (Cr) mg/l - - - <0.02 | <0.02
31 | Copper (Cu) mg/l 0.05 0.1 - <0.04 | <0.04
32 | Iron mg/| 0.2 0.5 - 0.32 0.34
33 | Lead mg/| 0.02 0.02 - <0.05 | <0.05
34 | Mercury (Hg) mg/| 0.0005 0.0005 | - <0.001 | <0.001
35 | Zinc (Zn) mg/| 0.2 0.5 - 0.04 0.06
36 | Boron (B) mg/l - - 1 <0.1 <0.1
37 | Total Coliform MPN/100 | 50 5000 10000 1200 1200
ml
38 | Fecal Coliform MPN/100 | 20 2000 5000 70 70

ml
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Figure 31: Hydrological Basins in Bhutan

Source: National Environmental Commission (NEC), National Integrated Water Resources Management (IWRM) Plan 2016.














































































































































































































































































































































































































































