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EXECUTIVE SUMMARY

1. An environmental assessment was made for the proposed sewerage and sanitation
subproject for Samdrup Jongkhar thromde! under the Secondary Towns Urban Development
Project (STUDP) This environmental assessment was accomplished through Asian
Development Bank (ADB) technical assistance (TA) 8551-BHU.2

2. An initial environmental examination (IEE) was carried out for the Samdrup Jongkhar
sewerage and sanitation subproject. In accordance with ADB Safeguard Policy Statement
(SPS), 2009, an initial screeningwa s c onduct e drapdsenvitopmeAtd Bséessment
(REA) checklist for sewerage and sanitation. Results of the screening and assessment reveal
that the subproject is unlikely to cause significant adverse environmental impact. Thus, the
subproject is categorized as category B for environment as per ADB SPS, 2009.

3. This draft IEE report was prepared in accordance with ADB SPS 2009 requirements for
environment category B projects. The assessment was also carried out within the policy, legal,
and administrative frameworks relevant to sewerage and sanitation projects in Bhutan.

4, Subproject scope and description. This IEE covers the Samdrup Jongkhar sewerage
and sanitation subproject, which comprises the construction of: (i) 4.5 kilometers (km) of sewer
network with manholes etc. to connect 250 households to the exisiting wastewater treatment
plant WWTP);and( i i ) access roads, fendcing,etcdr ain

5. Environmental and socioeconomic conditions. Project implementation will not pose
significant problems to the environment since the proposed routes of the sewerlines are along
the roads parallel to the existing pipelines and within existing right of way. Most areas
immediately adjacent to the road where sewerlines are to be laid are already occupied by
residential and other structures, while areas beyond the road corridors are basically agricultural
land. The sites are not within undisturbed landscapes or protected areas, but areas already
inhabited by local people whose activities over the years resulted to their present residential,
institutional, commercial, and agricultural land uses.

6. Environmental impacts and environmental management plan. Screening for
environmental impacts is made through a review of the parameters associated with sewerage
projects for sewerage projects against the components of the proposed subproject. An
important consideration in analyzing the environmental impacts of the proposed subproject is
the fact that these are improvements and expansion of existing sewerage systems in an already
altered environment. The issue on impacts and risks to biodiversity conservation is not
applicable to the subproject since the components will not be located in areas that are
environmentally sensitive or that have precious ecology.

7. This IEE is based on final detailed design. During pre-construction phase, potential
nuisances and problems to the public during construction shall be addressed by inclusion in the
tender documents of specific provisions addressing these issues. Although there are no issues
related to historical and cultural assets, a precautionary measure shall be taken by inclusion of

1 Thromde in Dzongkha is a town or municipality or city.
2 ADB. 2013. Technical Assistance to the Kingdom of Bhutan for the Improved Urban Environmental Infrastructure
Project. Manila.
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provisions in tender and construction contract documents requiring the contractor to
immediately stop excavation activities and promptly inform the authorities if archaeological and
cultural assets are discovered.

8. Adverse environmental impacts during construction are temporary, less than significant,
and can easily be mitigated. There will be no massive construction activities that can damage
the environment. No cutting of trees will be done in forest areas. Laying of sewerlines is a low
impact construction activity since trench excavation is shallow with narrow width. Excavated soil
is backfilled to the trench after pipelaying. Required structures are relatively small in size.
Typical construction issues are manageable with the implementation of a site management plan
for: (i) erosion and sediment runoff, (i) noise and dust, (iii) vehicular traffic, (iv) construction
wastes, (v) oil and fuel spillages, (vi) construction camps, and (vii) public safety and
convenience.

9. Environmental problems due to operation of the proposed sewerage/wastewater
treatment systems can be avoided by incorporating the necessary measures in the design and
use of appropriate operational procedures. Treatment of wastewater generally involves
biological system that does not generate hazardous wastes. Treated wastewater is expected to
comply with the Standards for Final Effluent from Sewerage Treatment Plant.?

10. An environmental management plan (EMP) is developed to effectively manage the
environmental issues. The plan includes: (i) mitigating measures to be implemented, (ii)
required monitoring associated with the mitigating measures, and (iii) implementation
arrangement. Institutional set-up discusses the requirements and responsibilities during pre-
construction, construction, and operation phases. The plan includes tabulated information on: (i)
required measures for each environmental impact that requires mitigation, (ii) locations where
the measures apply, (iii) associated cost, and (iv) responsibility for implementing the measures
and monitoring.

11. Consultation and participation. Project planning and the subsequent IEE preparation
for the proposed sewerage subproject recognized the need for public consultation and
participation as centralt o ef f ecti ve environment al safeguard.
c o ns ul tSamdiupJongkhar thromde with assistance from the project preparatory technical
assistance (PPTA) consultants initiated a process of consultation during subproject preparation
and intends to continue it during the construction phase. Initial public consultation and
information disclosure was conducted at or near the subproject sites with concerned individuals,
target residents, and thromde officials. Details of the subproject components were presented to
the stakeholders and their views on the respective proposals were gathered. As a result,
stakeholders expressed support to the proposed subproject. Samdrup Jongkhar thromde will
conduct public consultations and information disclosure as a continuing activity during the
subproject implementation. Affected persons and other stakeholders are expected to attend
these proposed future public consultations since proposed water tariffs would also be
discussed. Thromde officials shall keep records of environmental and social complaints
received during consultations, field visits, informal discussions, and/or formal letters, together
with the subsequent follow-up and resolutions of issues.

3 The Samdrup Jongkhar thromde has procured a compact WWTP from its own funds in 2017. The treatment of
wastewater and resulting effluent quality standards therefore fall outside the scope of this IEE.



12. Grievance redress mechanism. Implementation of the proposed sewerage and
sanitation subproject wi | | be fully compliant to ADBGOGs
redress mechanism (GRM). A GRM has already been developed for STUDP, which will be
followed by all subprojects, including Samdrup Jongkhar sewerage and WWTP subproject.
Samdrup Jongkhar thromde officials shall disclose the GRM during public consultations to be
conducted throughout the subproject implementation period. The GRM follows a tiered system,
starting at the local level. The GRM structure has been agreed with the concerned agencies and
a notification of the GRM structure has been issued. Grievance Redress Committee (GRC)
composition has been provided by the Ministry of Works and Human Settlements (MOWHS).
The GRM will ensure that grievances and complaints regarding land acquisition, compensation
and resettlement or other social and environmental issues will be addressed in a timely and
satisfactory manner. People will be made aware of their rights and the detailed procedures for
filing of grievances. The project implementation unit (PIU) will be undertaking outreach activities
to make stakeholders aware of the GRM and will be published on the thromde/dzongkhag and
MOWHS websites. GRM will also be displayed at notice boards in the PIU office.

13. Institutional and implementation arrangement. The subproject will follow the overall
institutional and implementation arrangement of STUDP.The MOWHS is the executing agency
and a project management unit (PMU) shall be created under it, while municipalities (Samdrup
Jongkhar Municipality for this subproject) are the PIUs. MOWHS has overall responsibility for (i)
project coordination, implementation, and liaison with ADB and other government offices; and
(if) coordination of implementation at the national level, including procurement of goods, works,
and services for all STUDP subprojects. In support to MOWHS, the PMU will: (i) designate an
Environment Officer who will oversee all subprojects under STUDP, including this subproject,
and work closely with consultants and PIUs on the implementation of the EMP; (ii) supervise the
Project Management and Supervision Consultants (PMSC) that will assist MOWHS and PMU
during pre-construction and construction phases; (iii) ensure overall compliance with all
government rules and regulations and other environmental requirements of all subprojects
under STUDP; and (iv) ensure that IEEs are included in bidding documents and civil work
contracts for all subprojects under STUDP. In support to MOWHS and PMU, the PMSC will: (i)
coordinate and work with PIU for the conduct of public consultations and day-to-day monitoring
of subproject implementation; (i) lead the conduct of training activities as per capacity
development program; (iii) ensure that IEEs are updated when there will be changes in scope or
components or alignments under the subproject; (iv) assist MOWHS and PMU in fulfilling their
roles and responsibilities; and (v) ensure disclosure of IEEs in locations accessible to the public
and in form and language understood by the local stakeholders. The PIUs will: (i) oversee the

safeg
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implementation of the grievance redress mechanism; (iii) with support from PMU and PMSC,
conduct public consultations as a continuing activity during the implementation of the
subproject; and (iv) with assistance from contractors, prepare regular reports of EMP
implementation and submit to PMU. The contractor will: (i) submitc ont ract or 6s
based on the EMP outlined in this IEE; (ii) ensure compliance with all applicable legislation and
the requirements of the CEMP; (iii) ensure implementation of the CEMP, including costs for
survey, site establishment, preliminary activities, construction, defect liability activities, and
environmental mitigation measures related to CEMP implementation during construction and
post-construction phases; (iv) ensure that any sub-contractors or suppliers, who are utilized
within the context of a contract, comply with the environmental requirements of the CEMP and
EMP. The contractor will be held responsible for non-compliance on their behalf; (v) in
coordination with PMU and PIU, provide environmental awareness training to staff prior to any
construction activities; (vi) borne the costs of any damages resulting from non-compliance with
the CEMP and EMP; and (vii) appoint one full time environment and safety staff for

EMP (



implementation of EMP, community coordination, documentation of grievances received and

resolutions at the project | evel in compliance

14. Conclusion and recommendation. The proposed subprojects on sewerage treatment
systems will provide conveyance and treatment of sewage from domestic and commercial
sources and aid in complement the WWTP that has already been installed by the thromde. The
combined components will reduce pollution loadings in the watercourses and generally improve
the sanitation and public health in Samdrup Jongkhar municipality.

15. The environmental screening process has highlighted the environmental issues and
concerns of the proposed Samdrup Jongkhar sewerage subproject. The screening identified
that the proposed sites are not within undisturbed landscapes because the proposed routes of
the sewerlines are along the highways or roads with existing right of ways, or areas that are
presently regarded as either residential, commercial, or agricultural landscapes. The screening
also identified that the location of proposed WWTP is in government owned properties. The
proposed sites are not near any sensitive area. Hence, the proposed subproject is essentially
not a new incursion to an ecologically untouched or protected zone.

16. Based on the screening for environmental impacts and risks, there are no significant
negative environmental impacts and risks that cannot be mitigated. Consequently, assessment
concludes that the proposed sewerage subproject can be implemented in an environmentally
acceptable manner. The potential adverse impacts that are associated with the design,
construction, and operation can be mitigated to standard levels through integration of proper
engineering designs and implementation of the EMP as outlined in this IEE. The overall
safeguards implementation arrangement is very comprehensive, well defined, and already in
place. The training program for all the implementing stakeholders has already been outlined.

17. Therefore, as per ADB SPS, the categorization of Samdrup Jongkhar sewerage and
WWTP subproject as Category B for Environment is confirmed. As such, no further
environmental impact assessment is required.

18. The proposed Samdrup Jongkhar sewerage subproject is hereby recommended for
implementation with emphasis on the following conditions: (i) EMP of the subproject shall be
included in the design process; (ii) Contracts of design consultants shall have provisions
requiring the consultants to consider EMP recommendations in the design process; (iii)
Tendering process shall advocate environmentally responsible procurement by ensuring the
inclusion of EMP provisions in the bidding and construction contract documents; (iv)
Contr act osiod ef a EEMP shalsbe included in the construction contract conditions; (v)
Contract provisions on operation of the GRM shall be included in construction contracts; (vi)
MOWHS, with its functions, shall ensure that capability building shall be pursued; (vii) MOWHS
shall continue the process of public consultation and information disclosure during the entire
subproject implementation period; and (viii) MOWHS shall update this IEE should there be any
change in subproject scope, and submit to ADB for review and disclosure.

Wi



l. INTRODUCTION

1. Improved sanitation and sewerage systems are critical to implementing any genuine
integrated water resource management approach that would maintain the satisfactory quality of
water resources. However, sewerage coverage in the nominated towns under the Secondary
Towns Urban Development Project is mixed.! P a ¢ k a g el i duesfeovater treatment plants
(WWTP), which are customarily small- to i medium scale sewage treatment facilities, have been
installed in Samdrup Jongkhar and Trashigang. Each of these WWTP covers about 50% of the
households in the towns; the remaining half of local households utilize individual septic tanks.

2. The Secondary Towns Urban Development Project (STUDP) will support seven
subprojects in three selected thromdes, namely: (i) Trashigang (including Rangjung); (ii)
Sarpang (Sechamthang); and (iii) Samdrup Jongkhar (including Dewathang). The project is
designed to achieve balanced and environmentally sustainable urban development in the
identified priority towns by harnessing mixed development approaches that integrate the natural
terrain and resources in urban planning, design, and construction. It also aims to employ a
creative approach consistent with a rapidly growing urban Bhutan. The subprojects include
water supply, sewerage and wastewater treatment, transport (including urban roads) and storm
drainage.

3. This initial environmental examination (IEE) report was prepared as part of technical
assistance (TA) 8551-BHU (Improved Urban Environemtal infrastructure Project) in order to
assess the potential environment impacts of the proposed Samdrup Jongkhar sewerage
subproject. The assessment has been conducted in accordance with ADB Safeguard Policy
Statement (SPS), 2009, with due consideration to environmental legislations and relevant laws
of Royal Government of Bhutan. If needed, this IEE report may also used to support Samdrup
Jongkhar Thromde in seeking necessary environmental clearances from relevant authorities for
the subproject.

4, Preparation of the IEE involved preliminary activities such as: (i) field visits to the
proposed subproject areas; (ii) review of available information, and (iii) discussions with Ministry
of Works and Human Settlements (MOWHS), the National Inventory Commission, National
Statistics Bureau (NSB), Trashigang Thromde and other government agencies, and members of
the communities within the subproject areas.

5. Alongside these preliminary activities, the categorization and specific potential
environmental impacts of the proposed subproject have been identified and assessed using

ADBO& s Rapid Environment al KlisA o5 sesverage rand saniRtiom ) Chec
(Appendixes 1-2). Results of the assessment show that the subproject is unlikely to cause

significant adverse environmental impacts. Thus, this IEE has been prepared in accordance

with ADB SPS, 2009 requirements for Environment Category B projects.

6. Therefore, this IEE report examines the environmental conditions of proposed subproject
locations and the potential environmental impacts of all activities in relation to subproject
implementation from pre-construction to post-construction phases. This IEE further identifies all
mitigation measures that need to be followed in order to avoid or mitigate any adverse

1 ADB. 2013. Technical Assistance to the Kingdom of Bhutan for the Improved Urban Environmental Infrastructure
Project. Manila (TA 8551-BHU).



environmental impacts and optimize any beneficial impacts of the subproject to the extent
possible.
Il. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

A. ADB Policy

7. ADB requires t he consideration of envi
operations, and the requirements for environmental assessment are described in the ADB SPS,
2009. This states that ADB requires environmental assessment of all project loans, program
loans, sector loans, sector development program loans, loans involving financial intermediaries,
and private sector loans.

1. Screening and categorization

8. The nature of the environmental assessment required for a project depends on the
significance of its environmental impacts, which are related to the type and location of the
project; the sensitivity, scale, nature, and magnitude of its potential impacts; and the availability
of cost-effective mitigation measures. Projects are screened for their expected environmental
impacts, and are assigned to one of the following four categories:

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

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

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

(iv) Category FI. A proposed project is classified as category financial intermediary
(F1) if it involves investment of ADB funds to or through a FI. The FI must apply
an environmental management system, unless all projects will result in
insignificant impacts.

2. Environmental Management Plan

9. An environmental management plan (EMP), which addresses the potential impacts and
risks identified by the environmental assessment, shall be prepared. The level of detail and
complexity of the EMP and the priority of the identified measures and actions will be
commensurate with the projectés impact and

r
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3. Public disclosure

10. ADB will post the following safeguard documents on its website so affected people, other
stakeholders, and the general public can provide meaningful inputs into the project design and
implementation:?

0] for Environmental Category A projects, a draft EIA report at least 120 days
before Board consideration;

(i) final or updated EIA and/or IEE; and

(iii) environmental monitoring reports submitted by the project management unit
(PMU) during project implementation.

4, Pollution Prevention and Control Technologies

11. During the design, construction, and operation of the project the PMU and project
implementation units (PIUs) will apply pollution prevention and control technologies and

practices consistent with international good practice, as reflected in internationally recognized
standards such as the Worl d Bad Kafetg Guideliped.sThegen vi r onn
standards contain performance levels and measures that are normally acceptable and

applicable to projects. When the Royal Government of Bhutan regulations differ from these

levels and measures, the executing agency will achieve whichever is more stringent. If less

stringent levels or measures are appropriate in view of specific project circumstances, the

executing agency will provide full and detailed justification for any proposed alternatives that are

consistent with the requirements presented in ADB SPS 2009.

2 As per ADB SPS, 2009, prior to disclosure on ADB website, ADB reviews the ibor rower 6s/ cl i entds s
environmental assessment and plans to ensure that safeguard measures are in place to avoid, wherever possible,
and minimize, mitigate, and compensate for adverse soci al é

safeguard policy principles and Safeguard Requirements 1-4 . 0



Table 1: Applicable WHO Ambient Air Quality Guidelines?®

Table 1.1.1: WHO Ambient Air Quality Guidelines’?

Sulfur dioxide (SOz)

Averaging
Period

10 minute

125 (Interim target1)

Guideline value in

pg/m?

50 (Interim target-2)
20 (guideline)
500 (guideline)

Nitrogen dioxide (NOz) 1-year

1-hour

40 (guideline)
200 (guideline)

Particulate Matter
PMis

1-year

24-hour

70 (Interim target-1)

50 (Intesim target2)

30 (Interim target3)
20 (guideline)

150 (Interim target1)

100 (Interim target2)

75 (Interim target3)
50 (guideline)

" Particulate Matter

1-year

24-hour

35 (Intedim target1)

25 (Interim target2)

15 (Interim target3)
10 (guideline)

75 (Interim target1)
50 (Interim target2)
37.5 (Interim target3)
25 (guideline)

Ozone

8-hour daily

maximum

160 (Interim target1)
100 (guideline)

T waorld Hezlth Organization [WHO). Air Quality Guidelines Global Update, 2005.
P 24-hour valueisthe 997 percentile.
8 |nterim targets are provided in recognition of the needfor 2 staged approachto
achieving the recommended guidelines.

Sworl d

Bank

Groupos

Gener al

Envi r onwwevifd.oaglehsqguiddairses. t h ,
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http://www.ifc.org/ehsguidelines

Table2: Worl d Bank Groupds Noise Level Guid

Table 1.7.1- Noise Level Guidelines®

One Hour L as (dBA)
Receptor Daytime Nighttime
07:00 - 22:00 22:00 - 07:00
Residential; institutional; 55 45
educational®®
Industrial, commercial 70 70

34 Guidelines values are for noise levels measured outof doors. Source:
Guidelines for Community Noise, Word Health Organization (WHO), 1999

B. Environmental Related Acts and Regulations of Bhutan

12. At the national policy level, environmental protection and conservation is a constitutional
mandate and is required to (i) protect, conserve, and improve the pristine environment, (ii)
safeguard biodiversity, and (iii) prevent pollution and ecological degradation. The policy, legal,
and administrative frameworks relevant to the environmental assessment of water related
infrastructure projects in Bhutan have been established by the following laws and regulations.

1. Constitution of the Kingdom of Bhutan 2008

13. Article 5 of the Constitution of Bhutan outlines the responsibilities of government and

people to protect and conserve the prisfée.Thee envi |
Constitution states that it is the fundamental duty of every citizen to protect, conserve, and

improve the pristine environment and safeguard the biodiversity, reduce pollution and prevent

ecological degradation, and promote ecologically balanced sustainable development while also

pursuing environmentally friendly economic and social development. The government stands by

the policy of maintaining a minimum of 60% forest cover all the time to ensure sustainable

conservation of natural resources and reduce degradation of the ecosystem. The citation of

Constitution is relevant as the project requires clearing of the Government Reserved Forest

(GRF) in some areas and also with regard to pollution by the project.

2. Environment Assessment Act 2000

14. The Environment Assessment Act outlines procedures for assessing the potential impact
of projects on environment and formulates policies and measures to reduce potential adverse
effects on the environment. Based on the above premise, the environmental clearance is
required prior to the execution of any project that may entail adverse impacts on the
environment. To this effect, 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. The Environmental Assessment Act is applicable to this
project considering foreseeable impacts on the surrounding environment.



3. National Environment Protection Act, 2007

15. National Environment Protection Act (NEPA) 2007 provides an effective system of
conserving and protecting the environment of Bhutan. This system comprises NEC or other
designated Competent Authorities and advisory committee members responsible for regulating
and promoting sustainable development in an equitable manner. This Act creates a framework
to develop measures and standards to protect environmental quality of the country.

16. The renewable (e.g. forest, water, air, biodiversity) and non-renewable (soil and
rocks/minerals) natural resources shall not be fully compromised in order to just achieve
sustainable development. The Act governs sustainable use of resources and guides to reduce
waste generation while also adopting sound management plan for safe and proper disposal of
wastes. The Act fixes accountability to the person polluting environment or causing ecological
harm for the cost of containment, avoidance, abatement, medical compensation, mitigation,
remediation and restoration.

4, Forest and Nature Conservation Act 1995

17. The enactment of the Forest and Nature Conservation Act (FNCA) in 1995 supersedes
the first environmental legislation in Bhutan, i.e., the Forest Act of 1969. The FNCA contains
policies prohibiting certain activities in the forested areas and allow other activities under special
permits from the Department of Forests and Park Services. Clause 10 (a) i) i X) outlines types
of activities, e.g., forest clearing, tree felling, wildlife hunting, and polluting that are prohibited in
the GRF. Clause 22 mentions that all wild animals whether enlisted under Schedule | (totally
protected species) or not, cannot be hunted and killed, injured, captured, or collected unless
conditions requiring self-defense and other genuine reasons exist. The FNCA recognizes all
forests in Bhutan are part of the GRF and prohibits development works unless permissible by
law. This Act will be applicable to the proposed subprojects.

5. Land Act 2007

18. The Land Act of 1979 provides the basis for land tenure in Bhutan. It was revised in
2007 to restructure many provisions in the Land Act. This revision happened with the
establishment of National Land Commission Secretariat (NLCS), an autonomous agency
mandated to deal with matters pertaining to land registration. The other major change under this
revision is the categorization of land from 20 to 7 including i) chuzhing (wetland), ii) kamzhing
(dry land) including orchard, iii) khimsa (residential land), iv) industrial land, v) commercial land,
vi) recreational and vii) institutional land. Under this revision, an authority on land management
(resolve disputes, process land transactions, and convert land categories) has been
decentralized to local governance, e.g., Geog Tshogdue, Dzongkhag Tshogdue, and Thromde.

19. The Act reserves the right to acquire the land by the government if the land is deemed
important for the country. When this happens, the affected individual, family, or community will
be entitled for full compensation in the form of substitution from the same Dzongkhag or cash
compensation depending on the type of land. This project will involve leasing of government
land and hence the applicability of this Act.

6. Water Act of Bhutan 2011

20. The Water Act is enacted to ensure water resources are protected, managed, and
conserved in the most efficient, sustainable, and equitable manner. As it is stated that the



government is the trustee of t h e nati onds water resources,
conserving, and/or managing water resources in accordance with the principles set out in this
Act. This Act comes into play as water is the basic necessity for employees of the local areas
and it also sets up drinking water as a priority and to ensure minimum pollution of water
resources.

7. Road Act of the Kingdom of Bhutan 2013

21. Road Act of 2013 was re-enacted after repealing the Road Act of 2004 to plan and
establish safe and efficient system of road network in the country. Because this project will also
involve construction of access road and internal road network, this Act will come into play when
planning, designing, surveying, and obtaining approval from respective agencies.

8. Waste Prevention and Management Act of Bhutan, 2009

22. Waste Prevention and Management Act of Bhutan, 2009 contains the holistic
institutional framework to prevent and manage waste in Bhutan. This Act recognizes principles,
mechanisms, and responsibilities for reducing, segregating and disposing wastes. The NEC as
the apex regulatory body for waste prevention and management monitors whether the wastes
are managed in an environment friendly manner or not, as well as prohibit the manufacture of
products that are associated with generation of hazardous wastes.

9. The Local Government Act of Bhutan, 2009

23. The Local Government Act has provisions to undertake activities consistent with other
relevant laws and policies of the country that are formulated towards conserving environment
within its jurisdiction and reduce the impact on public health and accelerate socioeconomic
development. This Act has relevance to the project in terms of protection of local population
from health hazards, if any, and bring socioeconomic upliftment in the local area. It is also the
principal document for delineation of power between the local governments and the national
agencies.

24, At the current juncture, the total land area under forest cover stands at ca. 70% which is
more than what the Constitution of Kingdom of Bhutan mandates, i.e., minimum of 60% forest
cover of the total area at all times. This strategy is relevant to this project since it would be
necessary to deal with reclamation (for dump yard of excavated materials) and efforts to
compensate for forest clearing and counter balance carbon emission.

10. National Strategy and Action Plan for Low Carbon Development 2012

25. During the Fifteenth Session of Conference of Parties (COP15) of the United Nations
Framework Convention on Climate Change (UNFCCC) in Copenhagen, the Royal Government
of Bhutan made a pledge to remain carbon neutral. This meant that greenhouse gas (GHG)
emissions in the country will remain below the sequestration capacity of its forests for all times.
This followed the preparation of National Strategy and Action Plan for Low Carbon
Development, a document presenting a long-term national strategy and action plan for low
carbon development. This includes interventions and action plans to fulfl commitments to
remain carbon neutral through the promotion of green growth.

26. At the current juncture, the total land area under forest cover stands at ca. 70% which is
more than what the Constitution of Kingdom of Bhutan mandates, i.e., minimum of 60% forest



cover of the total area at all times. This strategy is relevant to this project since it would be
necessary to deal with reclamation (for dump yard of excavated materials) and efforts to
compensate for forest clearing and counter balance carbon emission.

11. Regulation for Environmental Clearance of Projects 2002

27. The Regulation for the Environmental Clearance of Projects 2002 outlines procedures
and responsibilities for implementing and supplementing the Environmental Assessment Act,
2000 to issue environmental clearances. The NEC along with other competent authorities are
agencies for administering and granting environmental clearance under the current legal
framework. This regulation ensures that this project is implemented in compliance with the
sustainable development policy of the government so that potential damage to the environment
is mitigated and that the local community to benefit from this project. The regulation mandates
establishment of an environmental unit under the project, conduct public consultation, and
obtain environmental clearance within the specified period.

12. Forest and Nature Conservation Rules (FNCR) 2006

28. The updated FNCR 2006 of Bhutan specifies rules for clearing and felling of trees and
blasting. Section 14 clauses 1 and 2 describe prohibitive and restrictive activities in the forest
land. Section 55 outlines procedures for sourcing stone, gravel, sand, peat, and soil from the
forested areas. Clause 61 (1)i (5) describe various forms of prohibitions within protected areas
and highlight special requirements to get green signal for specific development activity. Clause
64 provides information on activities that may impact wildlife conservation initiatives. This
regulation requires obtaining of forestry clearance prior to the clearing and felling of trees and
the actual operation of the mines.

13. Rules and Regulations on Occupational Health and Safety 2006

29. The Rules and Regulations on Occupational Health and Safety (OHS) aims to assure
safe working environment for employees at the project site. These rules and regulations are
relevant during the development and operation phases of the project.

14. Waste Prevention and Management Regulation 2012

30. This regulation identifies roles of the Implementing Agency (the Thromdes) to introduce
appropriate waste management system beginning from every organization level concerning
collection, segregation, treatment, storage, transportation, recycling and safe disposal of solid,
liquid and gaseous wastes. This regulation shall control and prohibit haphazard dumping of
waste. This regulation will ensure disposal of waste at designated site and uphold initiatives to
segregate, reuse and recycle.

15. The Water Regulation of Bhutan 2014

31. This regulation shall ensure the protection, conservation and management of
watersheds for sustainable water supply and minimize other environmental side effects. This
regulation is relevant given projects have potential to pollute water and changing of water
course and also for watershed protection.

32. Aside from environmental laws and regulations, the 2004 Penal Code of Bhutan also
includes a provision on environmental pollution wherein Article 409 states that a defendant shall



be guilty of the offense of environmental pollution if such defendant knowingly or recklessly
pollutes or contaminates the environment including air, water, and land and makes it noxious to
public health and safety.

16. Thromde Rules 2011

33. This is the principle document that prescribes the working procedures of Thromdes in
Bhutan through implementation of the Local Government Act of 2009, and other related acts
and regulations. The rules cover on how Thromdes should be formed, managed, regulated and
also covers on property valuations and assessments for pooling or compensation.

17. Bhutan Building Rules 2002

34. All constructions in the country are required to follow the Bhutan Building Rules and its
various amendments. In the urban areas, building construction permits are issued based on
conformity to the rules. Monitoring and eventual certification of building occupancy are also
governed by this rule. For the current project, the rules come into picture as buildings in the
urban areas in particular are required to follow these rules and any plans are based off of these
rules.

C. International Environmental Agreements

35. International conventions are also part of the environmental framework since Bhutan is a
party to some international conventions, treaties and agreements on the principles and actions
necessary for sustainable development and environmental protection. It has ratified the
Convention on Biological Diversity and the United Nations Framework Convention on Climate
Change (25th of August 1995). These international conventions explicitly reference the
application of environmental assessment to address the effects of human activities. The
Convention on Biological Diversity, in particular, promotes the use of appropriate procedures
requiring environmental impact assessment of proposed projects that are likely to have
significant adverse effects on biological diversity.

M. DESCRIPTION OF THE PROJECT
D. Location

36. Samdrup Jongkhar local area plan (LAP) 1 has its existing sewerage system and
wastewater treatment plant (WWTP) that were commissioned at the start of 2015. Prior to that,
all sanitation comprised on-site septic tanks and soakpits only. The vast majority of properties
are now connected to the system. The main reason why some properties were not connected is
the difference in elevations.

37. This existing WWTP of LAP 1 is situated in southeast near the Dungsam Chhu and the
border with India (see Figure 1). It comprises a single chamber buffer tank, an equalizing tank
and two compact Eco-Line 9N aerobic wastewater treatment units. The on-site septic tanks are
now bypassed so bathroom wastewater now goes direct to the sewer. As a consequence, the
sewage arriving at the WWTP is highly contaminated with solid waste, as is the sludge that
collects in the buffer tank. Kitchen grey water is still discharged to the surface drains.

38. This subproject covers a sewer network that is being developed to serve the LAP 2 area
and part of LAP 3 (see Figure 2). This sewer network will connect to a second WWTP which is
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similar to the LAP 1 WWTP, but comprises two nos. 10N Eco-Line units. This WWTP is not part
of the subproject components as this has already been procured by the thromde in 2017 and
has already been installed on site.
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Figure 1: Satellite image of Samdrup Jongkhar Local Area Plan 1
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Figure 2: Jongkhar Local Area Plans 2 and 3

\
.

LAPs 28&3 =
sewerage area w‘ :

—ad?” A A%

. ", /K’.\ ‘\
R SN M B s ) | - * 2
‘ u..‘_ X

L >

i -

7
@gzm‘banmhupJonq

p}onqkha

r




13

E. Components

39. Figure 3 shows the sewer lines alignments that will be developed in LAP 2 and 3 under
STUDP. Sewrage network cannot be constructed in part of LAP 3 because of inadequate invert
levels. The LAP 3 population that will not be served with sewerage following the completion of
LAPs 2 and 3 sewerage system is currently estimated to be about 400 i 500 people. This is
based on the estimated number of dwellings in the area and the average household size of 4.3.7

Figure 3: Sewerage system layout (Local Area Plans 2 and 3)

Samdrup Jongkhar - Legend
e Sewer Network
@ STP (Under construction by Thramde)

Sewver Network

N

ource: PMU, STUDP, derived from Google maps.

40. The components of the proposed subproject are:

(@ Construction of 4.5 kilometers (km) sewerage system with manholes, etc. to
connect 250 households to the proposed WWTP; and
(i) Construction of access roads, fencing,dr ai nage, operatords quart

F. Sewerage/WWTP Construction

41. Construction shall require: (i) site clearing and marking of alignments for the sewerlines;
(ii) stockpiling of construction materials; (iii) site preparation, clearing of the site (shrubs etc); (iv)
excavating and trenching for the laying of sewerlines; (v) laying of the sewerlines along the
excavations/trenches and backfilling; (vi) cleaning and closure of construction sites; and (Vvii)
testing and commissioning. Construction of the sewerage network of Samdrup Jongkhar will
start in fourth quarter of 2018 and expected to be completed by fourth quarter of 2020.

7 Samdrup Jongkhar Structure Plan.
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G. Operation and Maintenance Activities

42. The proposed sewerage system and WWTP shall be operated and maintained by the
Samdrup Jongkhar Thromde. Regular maintenance of the sewerline in the form of leak repair
and possible clogging will be conducted to maintain the functionality and integrity of the
sewerage system at all times. Other maintenance works will be done after flooding episodes to
ensure that the integrity of the lines.

43. Regular O&M of the WWTP will involve daily monitoring of the quality of the wastewater
flowing into the plants (influent) and the quality of the treated wastewater (effluent) to ensure
efficient operation of the plants. Process control procedures will also be conducted regularly
especially when changes in the quality of influent is observed so that the proper operational
adjustments can be instituted. Periodic maintenance of the electromechanical parts, such as the
aerators, clarifier motors and others will be conducted to keep the plants in optimum operating
condition.

H. Proposed Development Program
44, The timeline for development of sewerage system and WWTP is shown Figure 4.

Figure 4: Overall Project Implementation Schedule

Activities 2016 2017 2018 2019 2020 2021 2022
Preparation of Loan Documentation

Detailed Design and Contact Documentation for Advanced Procurement
Fact-Finding Mission

Loan Negotiation

Loan Signing

Loan Effectiveness

PMU and PIUs Formed

Recruitment of Individual Consultants (International)
Recruitment of National Consulting Firm

Output 1 - Urban Infrastructure Developed

1.5 Tshongdue and Bondey (Paro) Sewerage
1.6 Trashigang Sewerage
ilitated/l ded
E.Z Samdru;l Jon;khar Water Supply and Sewerage Auqmentation _ I

Output 3 - Sector and Institutional Capacity and Service Delivery
Strengthened
4.1 Support to PMU and PIUs

4.2 Mao Chhu Flood Management Plan _
4.3 Community Based Solid Waste Management
4.4 Sanitation and Solid Waste Equipment . -

Project Management and Implementation
5.1 Detailed design and contract documentation

5.2 Supervision of construction works

- Tendering

Implementation
Maintenance Period
Project Management
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V. DESCRIPTION OF THE ENVIRONMENT

45, A description of the existing environmental and socioeconomic conditions of the various
subproject areas is presented in the succeeding sub-sections.

A. Methodology Used for the Baseline Study
1. Data collection and stakeholder consultations.

46. The data for the IEE were collected primarily from the PPTA reports (footnote 1),
structural plans of the respective Thromdes, LAPs, and other documents. In addition to this,
field visit to the project sites had also been carried out in February i March 2017 to collect both
primary and secondary data of the project details, site information and to understand the
probable impacts of the projects. Public consultations and discussions with appropriate officials
were also conducted at various subproject sites as presented in Appendices 1-16.

47. Several visits to the subproject sites were made in February and March 2017 to assess
the existing environment (physical, biological, and socioeconomic) and gather information with
regard to the proposed sites and scale of the proposed subproject. A separate socioeconomic
study was conducted to determine the demographic information, and other social safeguards.

B. Data analysis and interpretation

48. The primary and secondary data from various sources have been analyzed using simple
excel tools to quantify the various parameters such as benefits and impacts. For the purpose of
visualization, the data from various sources are also laid out on geographic information system
(GIS) using ArcGIS.2 The details of the results from the data and their interpretations are
presented in the following sections. The relevant information is presented in the succeeding
paragraphs.

C. Geology and Physical Resources

49, The Bhutan Himalaya can be tectonically divided into three east west trending belts:
0] The southern frontal belt, which includes the lesser Himalaya and the foothills
(Siwalik);
(ii) The central crystalline belt, which includes greater Himalaya and the lesser
Himalaya; andO
(iii) The Tethyan belt, which includes portion of the greater Himalaya and portion of
lesser Himalaya. O

50. The southern frontal belt borders with India in the south and comprises a very narrow
strip of Tertiary Siwalik rocks represented by sandstone, mudstone, siltstone and boulder
conglomerates. The Lesser Himalaya north of the Main Boundary Fault/Thrust (MBT) is
represented by the rocks of Permian-Paleozoic formations. These formations from south to
north are the Damuda, Baxa Group and the Shumar.

8 The GIS layers and mapping base are from National Atlas of River Basins and Water Infrastructure in Bhutan, ADB
TA 8623 BHU: Adapting to Climate Change through IWRM March 2016, NEC Bhutan and ADB.
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51. Damuda Formation consists of sandstones, shale with coal seams, felspathic quartzite
and carbonaceous shale Buxa Group consists of dolomite, variegated quartzite and
conglomerates represented by different formations like Jainti, Manas, Phuentsholing and
Pangsari.

52. Shumar formation consists of meta-sedimentary rocks represented by phyllite,
micaccous quartzite with rare limestone bands.

53. The central Crysatalline Belt over thrusts the southern frontal belt through the Main

Central Thrust (MCT). Thi s bel t covers most of the Bhutanos
high grade metamorphic and intrusive rocks of Paro-Thimphu group (Pre-Cambrian to Tertiary).

Rocks of Paro are represented by quartzite, quartz-mica schist, marble, calcsilicate and

graphitic schist while rocks of Thimphu are represented generally by granite, gneiss, migmatites

and occasionally by granite-mica schist, felspattic schist and amphibolite.

54, The Tethyan Belt covers portions of Northern Higher Himalaya range, Crystalline Belt of

the central and eastern part of Bhutan Hi mal aya.
represented by sedimentary rocks (Pre-Cambrian to Cretaceous) intruded by Tertiary granites.

The main rock types of this belt are shale, phyllite, slate, calcareous phyllite, quartzite and

limestone with intrusive granite.

55. The geology of Samdrup Jongkhar and other proposed locations of sewerage
subprojects under STUDP and other proposed urban projects is shown in Figure 5.
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Figure 5: Geology in Samdrup Jongkhar and Other Subproject Locations under Secondary Town Urban Development
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D. Seismology®

56. Bhutan is prone to a number of natural hazards due to fragile geological conditions,
steep sloping terrain, great elevation differences, variable climatic conditions and active tectonic
processes taking place in the Himalayas. There is no detailed seismic micro-zonation of the
country. However, since the north-eastern parts of India (next to Bhutan) fall under seismic zone
V (seismically most active), it can reasonably be assumed that Bhutan is contiguous with this
zone and either in seismic zone IV or V. Hence, there is a threat of a significant earthquake.
However, considering the small nature of pipelaying works and other infrastructures under the
subproject, geohazard risk is not significant. Transmission and distribution pipes will use robust
materials, such as ductile iron pipes, to withstand seismic events. Further, bracings at critical
junctions will be provided to mitigate impact of landslides caused by earthquakes.

E. Topography

57. Topographical features of the country comprise of the High Himalayas in the northern
region with many peaks and plateaus, north-south running ranges and deep valleys in the
central region called the inner Himalayas, and foothills in the south of the country. The country
extends some 300km east west and 100 km north-south crow fling distance with elevation
ranges from 100-7,000 meters above sea level.

F. Hydrology

58. Bhutan has four major river basin management systems: the Drangmechhu; the
Mangdechhu; the Punatsangchhu; and the Wangchhu.'® Each flows swiftly out of the
Himalayas, southerly through the Duars to join the Brahmaputra River in India. Figure 6
illustrates project locations in relation to major river system of Bhutan. Samdrup Jongkhar,
Dewathang, Trashigang and Ranjung are located in southern part the Drangmechhu basin.

9 Source: Initial Environmental Examination report for the Paskaha Access Road and Alay Land Customs Station
under the Bhutan SASEC Road Connectivity Project. March 2014.

10 National Integrated Water Resources Management Plan for Bhutan, National Environment
Commission Secretariat. ADB CDTA 1 Adapting to Climate Change Through Integrated Water
Resources Management.



Figure 6: Sewerage Subproject Locations under Secondary Town Urban Development Project and other propsed urban
projects with regard to the River Basins!!
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G. Climate

59. With the data from Department of Hydro-Meteorological Service, a rainfall map of
Bhutan had been produced. Annual rainfall map of Bhutan is shown in Figure 7 which is
followed by rainfall in the project locations on monthly basis. The maximum rainfall is in the
southern foothills with total annual rainfalls of 3,0001 5,700 millimeters (mm) shown in dark
yellow colours. The least rains are in the inner Himalayas with annual rainfall of 500-1,500 mm.
Rainful pattern is shown in Figure 8.

Figure 7: Average Total Annual Rainfall Across Bhutan





















































































































































































































