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l. EXECUTIVE SUMMARY

Houayxay and Luang Namtha are the towns in Lao PDR that are participating in the Second
Greater Mekong Subregion Corridor Towns Development Project.” Both town-subprojects
consist of small infrastructure and environmental improvement investments that are being
implemented with the immediate and ultimate goals of improving urban environments, and
promoting socioeconomic development, respectively. Linked to the urban infrastructure
investments of the subprojects is parallel development of Strategic Local Economic
Development Plans (SLEDP) for each town and surrounding area. The selection of the
urban infrastructure investments and the development of the SLEDPs are guided by the
ADB Green City Agenda®.

The initial environmental examination (IEE) presented herein addresses the two subprojects
in Houayxay and Luang Namtha. The IEEs of the other five town-subprojects in Cambodia
and Viet Nam have been prepared separately.

A. Project Summary

The components of the two subprojects in Lao PDR at the feasibility design stage and are
summarized below®. To recognize related or similar subproject components in design or
location the IEE combines some subproject components to avoid redundancy in the
assessment.

Houayxay, Bokeo Province

IUD? - Riverbank Upgrading and Protection
IUD - Riverside Road and Walkway
IUD - River Port Rehabilitation

IUD - Ecological Park and Recreation Area

Solid Waste Management

Urban Roads and Drainage Upgrading

Luang Namtha, Luang Namtha Province

Solid Waste Management

Urban Village Upgrading — Village Upgrading

Urban Roads Drainage

Urban Recreation Facilities Upgrading
Nam Tha River Bridge

B. Potential Impacts

Both subprojects in Lao PDR are Category B for environment. The examination of the
subprojects indicates that potential environmental impacts are largely restricted to the
construction phase of the subproject components. Construction-related disturbances such
as noise, dust, erosion, surface water sedimentation, tree removal, solid and liquid waste
pollution, worker camp disturbances, increased traffic and risk of worker and public injury

' Cambodia and Viet Nam also participate in the Second Corridor Towns Development Project

2 -http://www.adb.org/publications/enabling-green-cities-operational-framework-integrated-urban-
development-southeast-asia

3 Updated from Interim Project Report 3-15
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can be managed with standard construction practices and guidelines (e.g., IFC/World Bank
2007).

The civil construction works required for five the IUD subproject components situated on or
near the Mekong riverbank in Houayxay require careful soil erosion mitigation to prevent or
minimize sedimentation of the river. Standard mitigation measures such as temporary
earthen berms, plastic sheet fencing, or in river silt curtains to contain eroded soil can
manage that comprehensive construction impact. Potential pollution of the river from solid
and liquid construction waste can be mitigated with planned and enforced construction
waste management. Similarly, sedimentation and pollution of the Nam Tha river in Luang
Namtha from construction of the new bridge can also be mitigated with standard
construction design and management techniques.

Potential traffic disruption, noise, and dust caused by the upgrades to urban roads, and
upgrades to stormwater and wastewater drains, and ponds in Houayxay and Luang Namtha
can be minimized with enforced speed limits, dedicated construction vehicle roads or lanes,
scheduled construction vehicle traffic at low urban traffic periods, regular use of wetting
agents and coverings over excavated earth, and ensuring all construction vehicles are in
good working condition. Public safety can be managed with speed limits, and use of
sufficient signage warning of construction sites and activities for all subproject components
in both towns. A tree replacement program must be implemented to offset the trees that
must be removed for the subproject components with a ratio of 3 trees planted for every tree
removed.

The streams and wetland areas that are located below the existing landfill sites in Houayxay
and Luang Namtha can be protected during the landfill renovations with berms and plastic
fencing to contain soil erosion to the immediate landfill areas. The same mitigation
measures to manage air quality, traffic, and public safety should be applied to the renovation
of the two landfills in the Houayxay and Luang Namtha. The depth of the water table,
groundwater quality, and porosity and soil type at the two landfill sites will be determined
with groundwater and soils study during the detailed design phase. This hydrogeological
information is needed for the renovations of the landfills.

The influence of waste management practiced by the Thai Waste Recycling Company
located on the existing dumpsite property on the design and sustainability of the renovation
of the dumpsite to a controlled landfill needs to be investigated at detailed design phase.
The influence of present and future waste streams from the production of oil from recycled
plastics on the function of the future controlled landfill needs to be determined.

The lake that will form the centre piece of the ecological park in Houayxay must be
protected from all development activities with the construction of a temporary, continuous
berm and plastic or dense-link fence around the entire shoreline to prevent sedimentation
from loose soil, and pollution from liquid and solid waste.

The only perceived induced or potential cumulative impacts of the two subprojects in Lao
PDR will be increased natural resource consumption and pollution that could arise directly
and indirectly from the subprojects goal of increased socioeconomic development in the
towns and surrounding areas. However, overall the subprojects will yield positive impacts on
the environmental quality of both towns.

The subprojects in Houayxay and Luang Namtha were screened to be Low in sensitivity to
climate change due to the inland locations and relatively high elevations relative to the
adjacent Mekong River and Nam Tha River. Nonetheless, the rehabilitated river port, and
riverbank protection in Houayxay must consider future climate change-induced increases in
rainy season levels of the Mekong River. Similarly, in Luang Namtha the foundations and
elevations of the new bridge over the Nam Tha River, and the slope and walls rehabilitated
and new wastewater ponds and canals must designed to be resilient to increased seasonal
flood levels.
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Lateral drainage of the renovated landfills in both subproject towns also must be designed to
accommodate increases in the frequency and severity of rainfall events. Similarly, the new
and upgraded open drains in both towns must be constructed to be able to contain and
convey increased flood volumes as a result of climate change-induced increases in rainfall.

The component of both subprojects with the greatest potential for generating GHGs is the
renovated landfills due to increased production of methane (CH4) that will occur from the

modernized anaerobic landfill cells. Moreover, the technology to capture and flare, or
otherwise neutralize methane produced from the renovated landfills is not included in the
feasibility designs which means methane generated as a result of the renovation of the
existing dumpsites will dissipate to the environment.

C. Conclusions

The IEE concludes that the description of the feasibility designs of the two subprojects
combined with available information on the affected environment is sufficient to identify the
scope of potential environmental impacts of the project. Providing that significant changes
do not occur to the design of one or more of the subproject components, and that new
sensitive environmental or social receptor data are not discovered, that a detailed
environmental impact assessment (EIA) of the project is not required.

The EMPs developed for each town subproject provide impact mitigation plans,
environmental monitoring plans, and specify the institutional responsibilities and capacity
needs for the environmental management of the subprojects. The EMPs will need to be
reviewed and updated at the detailed design phase to ensure that they fully address the
potential impacts of the final subproject designs.
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l. INTRODUCTION
A. Background to the IEE

1. The Second Greater Mekong Sub Region (GMS) Corridor Towns Development
Project (PPTA 8425) is a multi-sector urban development project in Viet Nam, Cambodia,
and the Lao PDR. The project is comprised of small urban infrastructure and environmental
improvement investments in seven subproject towns in the three participating countries
(Figure 1). The project consists of two primary outputs defined by:

1) Strategic Local Economic Development Plans (SLEDP) for the seven towns; and

2) Feasibility stage designs for urban infrastructure investments to improve the
environmental quality of the towns, and ultimately, strengthen socioeconomic
development.

2. The selection of the wurban infrastructure and environmental improvement
investments, and the development of the SLEDPs are guided by the ADB Green City
Agenda®. The seven SLEDPs are presented elsewhere in the main body of the report.

3. The subprojects in the towns of Houayxay and Luang Namtha of Lao PDR are the
focus of the IEE presented herein. The IEEs for the subproject towns in Viet Nam and Lao
PDR were prepared separately. The country-level IEE reporting structure for PPTA 8425 is
the same safeguard reporting structure that was used for the first ADB Corridor Towns
Development Project (CTDP) in the same countries in 2012. Table 1 summarizes the
subproject components of both corridor towns of PPTA 8425

Table 1. Town subproject components of Lao PDR

Houayxay, Bokeo Province

IUD® - Riverbank Upgrading and Protection
IUD - Riverside Road and Walkway
IUD - River Port Rehabilitation

IUD - Ecological Park and Recreation Area

Solid Waste Management

Urban Road and Drainage Upgrading

Luang Namtha, Luang Namtha Province

Solid Waste Management

Urban Village Upgrading — Village Upgrading

Urban Roads Drainage

Urban Recreation Facilities Upgrading

Nam Tha River Bridge

5 http://www.adb.org/publications/enabling-greeen-cities-operational-framework-integrated-urban-development-

southeast-asia
6 Integrated Urban Development



Figure 1. Seven subproject cities of Second Corridor Towns Development Project

B. Assessment Context

4. The project is category B pursuant to ADB’s 2009 Safeguard Policy Statement’ and
recent good practice sourcebook® determined from the initial rapid environmental
assessments (REA) of the subproject components which are reproduced in Appendix A. A
category B project will have potential adverse impacts that are less adverse than those of a

" ADB. 2009. Safeguard Policy Statement. Manila.
8 ADB. 2012. Environmental Safeguards, A Good Practice Sourcebook, Draft. Manila.



category A project, are site-specific, largely reversible, and can be mitigated with an
environmental management plan (EMP).°

5. The IEE was prepared for the subprojects in the feasibility design stage using
available data and information on sensitive ecological and cultural receptors at the different
subproject sites obtained from provincial and national environment agencies and the grey
literature. Detailed designs of the subprojects will follow project approval. The environmental
management plans (EMP) that have been prepared for the subprojects will be updated
where necessary to meet the final detailed designs of the subprojects.

Impact Footprints

6. The subproject components in Houayxay and Luang Namtha are located in
established urban and peri-urban areas. Moreover, some subproject component sites
already exist such as urban roads and landfills. Thus, the potential environmental impacts of
the subprojects will be mostly marginal to the existing impact footprints.

C. Structure of the Report

7. The IEE was conducted and reported by individual town in order to minimize
redundancy of background information. The report structure is consistent with and supports
the individual subproject EMPs that have been prepared which are based on the results of
the IEE.

1. POLICY, LEGAL, AND REGULATORY FRAMEWORK
A. National Environmental Laws, Strategies, and Policies

8. The national framework for the governance of environmental matters of Lao PDR
includes a comprehensive set of environmental and natural resources related laws and
regulations. Several government agencies are involved in environmental management.

9. In 2011 the Ministry for Natural Resources and the Environment (MONRE) was
created by merging the Water Resource and Environment Administration (WREA) with
departments of the National Land Management Authority (NLMA) and portfolios of other
ministries including the Geology Department, and the Forest Conservation and Divisions
within the Ministry of Agriculture and Forestry (MAF). The policies, laws relevant to
environmental protection are listed below.

1. Laws

Law on Environmental Protection No. 02/99/NA (1999)

Law on Industry No. 01/99/NA (1999)

Law on Hygiene, Prevention and Health Promotion No.01/NA (2001)
Law on Water and Water Resources (1996)

Law on Land (2003)

Law on Roads (1999)

Law on Forestry (2007)

Law on Cultural, Historical and Natural Heritage (2005)

Law on Fisheries (2010)

Law on Wildlife and Aquatic Ecology (2007)

2. Strategies, Plans, Policy

e The 7th National Social and Economic Development Plan (NSEDP) (2011-2015)

® Footnote 6.
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National Forestry Strategy to 2020 (FS2020)

National Biodiversity Strategy to 2020 & Action Plan to 2010 (NBSAP)

Urban Master Plan (2001) No. 58/PM

National Water Resources Strategy and Action Plan [draft]

Strategic plan on disaster risk management in Lao PDR (2020, 2010) and Action
Plan (2003-2005)

3. Climate Change Policy and Programming

National Strategy on Climate Change (2010)

National Climate Change Action Plan (2013-2020)

National Adaptation Programme of Action to Climate Change (NAPA) (2009)
National Development Socioeconomic Development Plan: Streamlining Climate
Change

e National Disaster Management and Climate Change (DDMCC) of the MONRE

4, International Agreements

10. The Lao Government is party to international multilateral environmental agreements.
Agreements pertaining to the project are listed below.

e Framework Convention on Climate Change (FCCC), 4 January 4, 1995

Agreement on The Cooperation for The Sustainable Development of The Mekong
River Basin (Mekong Agreement), April 5, 1995

Convention on Biological Diversity (CBD), September 20, 1996

Montreal Protocol on Substances that Deplete the Ozone Layer, August 21, 1998
Persistent Organic Pollutants (POPs), March 5, 2002

ASEAN Agreement on Transboundary Haze Pollution, June 10, 2002

Plant Protection Agreement for the Asian and Pacific Region, March 17, 1960

5. Environmental Standards & Criteria

11. National standards and criteria exist for drinking water quality, surface and
groundwater quality, soil quality for agriculture, air quality and noise level standards, and
wastewater discharge standards for BOD, NH3-N, TSS, and pH. Specific standards are also
available for certain chemical use by factories. The existing standards are found in the
National Environmental Standard Order No. 2734/PMU-WREA (2009)

B. National Forest Management Types

12. Some components of the subprojects are located adjacent to forested areas. The
three primary forest types or categories with respect to forest preservation and development
are defined below™.

1. Protection Forests

13. Protection forests are forests classified for the function of environmental
protection defined by water resources, river banks, road sides, preventing soil erosion,
protecting soil quality, strategic areas for national defense, and protection from natural
disasters.

a. Activity Restrictions

14. Protected forests are further stratified into total protected zones and controlled
use zones. The total protected zone is usually steep sloped, contains water resources

"% From Law of Forests (2007)
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including forests along rivers, roads and other areas with high risk of environmental
degradation. These areas must be protected from activities such as crop rotation,
cutting, or burning, tree removal, housing construction, extraction of soil, stones, or
mining

15.  The controlled use zone is the forest area without a perceived high risk of
environment impacts. These areas must be protected similar to the total protection zone,
but people are allowed to use wood and forest products according to the management
plan. For example Article 5 of the Forestry Law would apply which indirectly encourages
the utilization of forests for research, tourism and recreational purposes.

2. Conservation or Reserved Forests'"

16.  Conservation forests are forests classified for the purposes of conserving nature,
preserving plant and animal species, forest ecosystems and other valuable sites of
natural, historical, cultural, tourism, environmental, educational and scientific research
experiments. Conservation forests exist at the national, provincial, district and village
levels.

a. Activity Restrictions

17. Similar to protected forests, conservation forests are divided into zones defined
by total protection zones, controlled use zones, corridor zones and buffer zones. The
total protection zone is the forest area that is main habitat, feeding and breeding place
for various wild animals and it is the place of diverse and dense vegetation. In this zone,
it is strictly prohibited to conduct any forestry activity, to harvest any forest products,
including unauthorized entry in this zone. Examples are core zones of national parks or
nature reserves.

18.  The controlled use zone is the forest area adjacent or close to the total protection
zone. These areas must be protected similar to the total protection zone, but people are
allowed to use wood and forest products according to local management plan.

19. The corridor zones are managed areas for preserving tracts of forest to provide
passage for animals between two conservation forests or between a conservation forest
and another category of forest to preserve existing biodiversity and to increase the
general wildlife population. In this zone, it is prohibited to cut trees, conduct forestry
activities or any other activity that may obstruct or destroy the passage for the animals.
The buffer zones are managed areas for preventing any encroachment and destruction
in the conservation forest.

3. Production Forests

20.  Production forests are natural forests and planted forests that are actively utilized
for wood production, and for wood and forestry product-related livelihoods to satisfy the
requirements of national socio-economic development and people’s living.

21. Two other managed forest categories which reflect the overall goal of the
Government of forest restoration through community based forest management are
Regeneration Forests and Degraded Forests'.

4, Regeneration Forest

" Conservation forests commonly referred as reserved forests during discussions with agencies and village
heads
"2 From NAFRI, 2007
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22. Regeneration forest is young fallow forest classified for the purpose of regeneration
and maintenance so that it increases in maturity toward a stage of natural equilibrium.

5. Degraded Forests

23. Degraded forest has been heavily damaged to the extent that land is barren without
trees. The forest is classified for tree planting and/or allocation to individuals and
organizations for tree planting, permanent agriculture and livestock production, or for other
purposes.

C. Urban Environment Management
1. Houayxay and Luang Namtha

24, The Urban Development Authority Administration (UDAA) of towns in Laos issues
the following regulations for urban planning and management:

e Agreement of keeping good urban environment with the provincial territory no.
295/PG, dated 06/10/2006;

e Agreement of building and construction with municipality No. 296/PG dated
06/10/2006; and

e Agreement on road management and activities subject to urban road No. 297/PG,
dated 06/10/2006.

e Agreement on revenue and expenditure of UDA No. 372/PG, dated 05/12/2006;

D. National Environmental Assessment Procedure & Directives

25. Pursuant to the Environmental Protection Law (1999) development projects and
operations that have the potential to affect the environment shall require environmental
assessment in accordance with the regulations of WREA."” WREA is responsible for
environmental management and monitoring, and the issuance of an Environmental
Compliance Certificate (ECC) as per the Regulation on Environment Assessment No:
1770/WREA (3/10/2000).

26. A Development Project Responsible Agency (DPRA), [which is the Ministry of Public
Works and Transport or Executing Agency of the CTDP], conducts the initial environmental
assessment in accordance with the Regulation. The DPRA screens the project to determine
whether the initial environmental assessment must be expanded into an IEE as specified in
Article 9 of the Regulation. A more in depth Environmental Impact Assessment (EIA) may be
required if shown to be needed following a review of the IEE as specified in Articles 11, 12,
13, and 14 of the Regulation. A detailed description of the national environmental
assessment procedure for Lao PDR is found in Appendix 2. Key directives and regulations
for environmental assessment in Lao PDR are as follows:

e Decree of Environmental Impact Assessment (no. 112/PM, February 2010, see
below)

e Regulation on Environment Assessment No: 1770/WREA (3/10/2000)

e Manual of Environmental Impact Assessment Procedures for Road Projects in the
Lao PDR (1997).

e Regulation and Guidelines for the Environmental Assessment of Road Projects
(1999), MPWT.

e Environmental Impact Assessment for Industry and Processing Handicraft Order No.
1222/MIH (2005)

e Regulation on EIA for Road Projects (2004)

' WREA now incorporated in the new MONRE
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e Decree on Compensation and Resettlement of People Affected by Development
Projects (2006) and

o Technical Guideline on Compensation and Resettlement of People Affected by
Development Projects (2013)

27. The technical and procedural aspects of above regulations and directives were
recently combined into the UNDP-UNEP supported and MONRE-sponsored Environmental
Impact Assessment Guidelines for Lao PDR (2012), which has been followed by the draft
IEE guidelines (2013)." The 2012 EIA and 2013 draft IEE guidelines support the recently
promulgated Decree of Environmental Impact Assessment (2010).

28. The IEE requirements of the ADB SPS (2009) more than satisfy the current draft IEE
guidelines for Lao PDR. Briefly, similar to SPS process, a project is assigned the
requirement for either an IEE or EIA depending on project size or complexity. The Lao PDR
EIA and IEE process by design is essentially the same but differs by the required level of
investigation, and that an EIA requires a formal Scoping and TOR for the EIA be prepared
similar to World Bank EIA process. The Lao and ADB IEE follow the same major steps and
consist of the same major components. However, the scope of the follow-up environmental
and social management plan differs. The EMP of the ADB IEE equals the scope of the
ESMMP™ required of the Lao PDR EIA. Thus, while similar in process the ADB IEE
provides more comprehensive assessment and follow-up management.

29. The Lao PDR’s environmental assessment process does not dictate a formal
timeline for the approval process for a project IEE/EIA, only the series of process steps.
MONRE confirmed that there is not a formal timeline for the preparation and approval of an
IEE or EIA, but that the normal timeline for the approval of an IEE or EIA as well as a RP
and IPP after documents submission to MONRE is approximately 45 days.

E. ADB Safeguard Policy

30. The ADB Safeguard Policy Statement and Sourcebook (ADB 2009, 2012) clarifies
the rationale, scope and content of an EA and is supported by technical guidelines (e.g.,
Environmental Assessment Guidelines 2003). Projects are initially screened (Appendix A) to
determine the level of assessment that is required according to the following three
environmental categories: Category A for projects that normally cause significant or major
environmental impacts that are irreversible, diverse or unprecedented such as hydroelectric
dams (an Environmental Impact Assessment is required); Category B projects which have
potential adverse impacts that are less adverse than those of category A, which are site-
specific, largely reversible, and for which mitigation measures can be designed more readily
than for category A projects (an Initial Environmental Examination is required); and Category
C projects that are likely to have minimal or no negative environmental impacts. An
environmental assessment for Category C projects is not required but environmental
implications need to be reviewed.

F. Parallel Environmental Due Diligence of Subprojects

31. The procedures and timing of environmental due diligence (DD) of infrastructure
development projects required by Lao government (MONRE) is similar to the environmental
safeguard process of the ADB SPS (2009) including IEEs (or EIAs) of both jurisdictions
being initiated for the feasibility design stage'®. However, the preparation of the ADB IEE
normally leads due to the imperatives of loan approval, and also because the separate and
partially parallel Lao environmental DD benefits from technical elements of the ADB
environmental safeguard process.

" - MONRE 2012, 2013
Enwronmental & Social Management and Monitoring Plan
® Lao PDR, 2012. Environmental Impact Assessment Guidelines, 94 pgs + 11 Appendices
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32. The Lao PDR does not require the ADB IEE/EMPs prepared for a project to comply
with any specific environmental regulations or guidelines, however, the draft IEE/EMPs must
be reviewed by the government for complete approval after the initial review and approval
by the ADB. The approval is by formal letter. Throughout the detailed design and
implementation phases of the project the ADB and Lao DD occurs cooperatively with
specific reference to stakeholder disclosure and consultation. Table 2 summarizes the major
DD processes and timelines of both jurisdictions.

Table 2. Summary of environmental due diligence during project implementation

Environmental DD and Approvals
Design and Implementation ADB / L0 PDR PMIST/ Milestones & Notes
PPTA Contractor
Feasibility design
Initial stakeholder dlsclosurg & PPTA EA™ assists
consultation
Draft IEEs and EMPs PPTA Draft IEEs & EMPs
completed
ADB review & ADB approved IEE/
approves EMPs as per SPS
IEE/EMPs (2009).
EA approved IEE/ EMPs
Finalize IEEs and EMPs . with formal letter only.
EA reviews c I h
and approves ompf'|ar(13cgvvv/|tEA
IEE/EMPs specitic
regulations not
required
eoratan, | Rov
Loan documents (PAM/RRP) brep ’ approval of Loan approval
approval by PAM
ADB
. MONRE approved Lao
Initiation of Lao PDR environmental E\ZE?dhst m)t; IEE or EIA follows
DD" 9 independently after Lao
DONRE .
DD begins
Detailed engineering design
Continued stakeholder disclosure & As per PCP (2012)*
consultation stakeholder disclosure
and consultations
ES?' support | continue throughout
IA/PIU® lead | to PMIS construction phase
coincident with initiation
of GRM*, Also
satisfies consultation
requirement of Lao**.
Update EMPs Approval of updated
Supportto ES | Lead by ES EMP by EA and ADB
Tendering / contract award

' International Project Implementation Management Support Consultant (see Environmental Management Plan
EMP)

12 Government assigned Executing Agency of project (see EMP)
Footnote 16

20 Project Implementation Agency assigned by EA (see EMP) with supporting Implementation Unit

%! International and national environment specialists of PMIS (see EMP)

2 ADB Public Communication Policy (2012)

2 Grievance Redress Mechanism (see EMP)

* Footnote 16
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Environmental DD and Approvals
Design and Implementation ADB o POR PMIST ] Milestones & Notes
PPTA Contractor
EMPs included in tender Lead by EA/IU | Support by
documents ES
Contractor CEMPs prepared and
Tenders let and bids prepared drafts included in contractor
Lead by EA CEMP® bids
Construction packages | Input from CEM Ps Construction package
ADB reviewed by | awards
ES/PMIS
Construction & supervision
Implementation of mitigation and s By contractor | CEMP implemented by
L2 upport from .
monitoring plans U/PIU with support | contractor, other aspects
from ES of EMP overseen by ES
Continued stakeholder d|sclosgre IA/PIU lead Support from As part of GRM
and consultation ES
Monitoring reporting IA/PIU lead
T preparation of | Support from | Reports provide input for
o ADB . e
regular reports | ES review missions
to ADB

Il. SUBPROJECT DESCRIPTIONS

33. The selection of the subproject components for Houayxay and Luang Namtha are

based on the Strategic Local Economic Development Plans (SLEDP) for both towns from
the main PPTA report, which embodies the theme of the greening of affected urban
environments, vis-a-vis, ADB’s Green City Agenda. Coupled to the objective socioeconomic-
based urban infrastructure developments is the opportunity to improve and rehabilitate the
natural urban environments.

34. The descriptions of the subprojects in Houayxay and Luang Namtha from Table 1
are presented below?® which are updated from the ADB fact finding mission. Subproject
components that share similar activities or are located in the same area are combined in
order to minimize redundancy in the IEE.

A. Houayxay
The major components of the subproject in Houayxay are shown in Figure 2.

1. Integrated Urban Development

a. Riverbank Upgrading and Protection

35. There is currently no riverbank protection in Houayxay. Erosion during the wet
season is removing parts of the embankment and undercutting foundations of some houses
in the town centre area. Some individual areas to the south of town towards the border
bridge are also under erosion and require protection.
36.  The riverbank will be protected in two areas delimited by a continuous section in the
town centre (Figure 2), and a second longer section from the town centre down river to the

international border bridge. Several options have been considered for both sections as
follows:

% Construction Environmental Management Plan based on EMP in tender documents (see EMP)
2% Updated from fact finding mission 4/15
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Figure 2. Locations of major subproject components in Houayxay
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Town centre section:
e a protection embankment along existing riverbank at town centre downstream to end
of main town area at local Houayxay-Chiang Khong ferry terminal that is graded
above current seasonal flood levels using imported fill from the main port area.

e a similar protection embankment as above but using the river island next to the town
centre as fill material.

e A protection embankment along an alignment behind the river island with land
reclamation that connects island to the town and provides an accessible recreational
area.

Downstream section:
e a continuous section of protection embankment along existing riverbank alignment
continuing downstream from end of the proposed town centre section to international
bridge that would be graded above seasonal flood levels using imported fill.

As above but with discontinuous short sections of bank protection for specific areas
identified as vulnerable to erosion.

37. For the town centre section the selected option is to construct an embankment from
the main river port downstream towards the edge of the main built up area, ending at the
local Houayxay-Chiang Khong ferry terminal. The style of embankment proposed is similar
to the embankment constructed just north of Houayxay at the Kings Roman casino in
Tonpheung district, but finished with the type of interlocking paving with a central hole in
each unit that can be planted, to provide a green appearance. A 2m wide footpath will run
along the top of the embankment.

38. For downstream section between the international border bridge and the town centre
the proposal is to use a more flexible “green” approach with short sections of riverbank
protection provided where needed, but not along the full length of riverbank. Particular
protected sections needed are at the southern end of town next to buildings that are close to
the river. The exact locations of the short sections will be confirmed during detailed design
stage.

39. The total length of embankment protection proposed is a maximum of 1.5 km with a
1km section through the town centre and an allowance of 500m for shorter sections south of
the town centre area. Materials for forming the riverbank protection must be imported and
not sourced from the river for environmental reasons.

a. Riverside Road and Walkway

40. There is no riverside road to the proposed ecological park and recreational
area. There is an existing sealed two lane road from the border bridge to the town centre
running parallel to the river about 1km inland which joins the existing riverbank road about
half way between the bridge and the northernmost end of town.

41. Now that the border bridge is open, and the land between the bridge and the
Houayxay town is slowly being developed, a second riverside road with walkway is
proposed to link Houayxay to the bridge. The second riverside road has been divided into
two phases with Phase 1 being considered for the subproject component. Phase 1 will link
Ban Thinthad on the edge of the town to the proposed ecological park. Phase 2 would
continue the road south to the border bridge. The proposed road and footpath will be 9m
wide with drainage, footpaths, street lighting, and paved with a bitumen surface (Figure 4).
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Figure 3. Continuous town centre riverbank protection options



Figure 4. Cross section of river road in Houayxay

b. River Port Rehabilitation

42, The port is used for tourist boat travel to Pakbeng and Luang Prabang, and local
trade boats crossing to Chiang Khong, Thailand including some larger commercial trade
boats. Currently more than 30 big boats and 25 small speed boats per day use the port in
addition to cross border trade boats (Figure 5).

43. The current facility consists of a concrete ramp from the main street down to low
water level, with limited parking at the top of the ramp. Vehicles often park at the side of the
ramp which limits access. Boats dock at either side of the ramp and are accessed only by
wooden planks across natural riverbank on the downstream side and a concrete bank on the
upstream side. There is no turning space on the ramp. Access to ticket offices and port
management office is by makeshift steps up the riverbank.

The current port which was established when boat traffic was much less now requires
formal planning, and designated areas for local and provincial boat traffic. The provincial
government examined the option of relocating the port outside of town, but decided to retain
the current location and rehabilitate the existing port. This decision was due to logistical
problems with relocating the port 5 km down river. The new location would be inconvenient
for tourists who already have to pay for transport into town across the new border bridge,
and would cause problems with Thailand from significantly increasing the distance between
the two opposing international ports. Further, the town has developed around the current

Figure 5. Existing river port in Houayxay



port, with guesthouses, restaurants, and shops serving the daily movement of tourists
through the port. Relocating the port would also relocate the business on which the port
tourist facilities depend.

44. For rehabilitation the tourist boats Luang Prabang will be separated from the
commercial boats. Concrete embankments will be constructed on both sides of the existing
main access road down to the boat area with the concrete access road widened, and
extended south beyond port area with parking and turning area added (Figure 6).

Figure 6. Plan of rehabilitated river port in Houayxay

45. The extended access road and surrounding public area will be linked to the northern
end of the riverbank protection subcomponent (Table 1). From the access road down to the
low level mark of the river a concrete embankment with wide steps will be provided down to
the boats, and extending up to the main road inland of the port. The existing customs and
ticketing buildings will be removed and replaced with a new single building developed as a
“one-stop-shop” area.

C. Ecological Park and Recreational Area

46. The area for the park presently consists of a pond surrounded by pasture on south
and west sides, buildings, restaurants, and a school on the east side, and paddy to the
north.

47. Provincial authorities have reserved 4.5ha of land to develop the area (Figure 7). The
park will be designed as an informal recreational facility including footpaths, tree planting,
landscaping, boardwalk, fishing, and seating areas. A car park will be located on the north
side of park. Land along the riverfront will be set aside for a future guest house or boutique



hotel development. A sprinkler system with buried pipework will be included for dry season
irrigation.

Figure 7. Plan of ecological park and recreation area

2. Solid Waste Management

48. The Urban Development Administration Authority (UDAA) is responsible for
collection and dumpsite management. In 2009 a Thai company developed a facility on the
site to produce biodiesel from recycled plastic and tyres. Currently there is no sanitary
landfill, no treatment of waste, and no leachate storage, and thus, the landfill today is
operating as an “uncontrolled dump site”.

49. However, the 8 ha dump site was originally designed and commissioned in 2008 with
a series of cell layers, access road, leachate ponds, and site drainage. The Thai company
took over and built around half of the original dumpsite. Today the lower levels of the original
dumpsite are no longer accessible in the wet season, and the original site drains, leachate
ponds, embankments and septage treatment facilities were either removed or damaged.
Only 2.4 ha remains of the original site with the remainder being used by the Thai company.

50. About 43% of households in town are reported to have waste collected. Many
households in town currently throw solid waste into streams or onto vacant land.
There is inadequate equipment to manage solid waste, and no full time responsible person
is present on site to coordinate placement of waste, collect fees, and manage waste pickers.



The UDAA does not receive any income from tipping fees, or from the Thai company, and
reportedly, are in a deficit every year.

51. Restoration of the existing dump site is proposed followed by upgrades to a
functioning “controlled landfill”. Design of the landfill will include clay lining of cells,
groundwater monitoring, planned cell development, protective embankment, leachate
collection and storage, surface water management, regular covering of waste and controlled
waste picking. Leachate storage will occur in a lined pond sized to accommodate rainfall,
which will include a small submersible pump and pipe to re-distribute upper settled layers of
leachate back over the cells in the event of the pond approaches capacity. Existing waste
which is currently scattered all over the site will be consolidated into a single cell, compacted
in layers and covered with earth.

52. The target catchment for collection will be all 17 urban villages in Houayxay. An
operator office is proposed close to the entrance. An incinerator house for infectious waste
(from hospital), and special fenced pit for toxic and hospital waste are also proposed.

53. The 1.47 km access road to the dumpsite will be improvement, widening to 6m, and
sealed including provision of a 100m detour to avoid a proposed new storage depot. Four
vehicles (compactor truck (5-8 m®), waste dump truck (8m?), detachable container truck + 10
containers (5m?), and soil dump truck (6m?) with excavator bucket 0.6m? bucket) will be
provided. An integrated public awareness campaign and capacity building for both waste
collection and management are crucial for the success of any further investment into solid
waste management and will need to be ongoing for the initial years of operation.

3. Urban Road and Drainage Upgrading
a. Road drains
54. Most existing urban roads outside of the town centre are compacted gravel and sand

without roadside drains. Some roads have drains but are inadequate for collecting and
transporting water. The two elements of this subproject component are a) improved urban
roads with side drains and street lighting; and b) new drains for existing urban roads. From
the DPWT preliminary assessment 19 urban villages require road upgrades totaling 15.25
km. For the subproject 8 alignments are proposed totaling 7.22 km. A total of 7 new or
upgraded drains are proposed for existing urban roads. The 8 proposed roads to be
upgraded are listed in Table 3, and Figure 8 shows a cross section of a road. Table 4 lists
the 7 urban roads for which new or upgraded drainage will be provided by the subproject,
and Figure 9 shows an example upgraded road drain.

Table 3. Proposed road alignments to be upgraded by the subproject.

Road ID Length (km) Cost estimate ($)
UR1 0.54 375,302

UR2 1.27 882,802

UR3 0.27 187,682

UR4 0.2 139,024

UR5 0.61 423,883

UR6 2.09 1,452,320

UR7 0.61 423,883

URS 1.63 1,293,723

Total 7.22 5,178,630

Table 4. New or existing drains to be upgraded by subproject.

Drain ID Length (km) Cost estimate ($)

D1 0.63 352,919

D2 3.24 1,816,661




Drain ID Length (km) Cost estimate ($)
D3 3.52 1,972,253

D4 0.73 408,525

D5 0.6 336,332

D6 0.19 106,133

D7 0.92 514,396

Total 9.83 5,507,220

Figure 8. Example cross section of an upgraded road in Houayxay

Figure 9. Example upgraded road drain for Houayxay.

b. Wastewater/Stormwater drains

55. No information is available on the number of septic tanks being used in Houayxay.
Most households have some kind of primary treatment, either a septic tank or wet pit latrine
(soakaway). Effluent from these septic tanks or latrines flows to 10 small watercourses
through town either directly or indirectly which deliver the wastewater to the Mekong river.

56. Rehabilitation of 7 of the 10 open, combined wastewater/stormwater drains to the
Mekong river will consist of installation of culverts and wingwalls for passing under main
road (Figure 10). The remaining 3 drains have already been rehabilitated by the province.

57. A centralized wastewater treatment plant would require extensive pumping and is
both technically inappropriate and expensive to operate. There is little to no space for
aeration ponds where the wastewater enters the Mekong river which would also produce
odour in the middle of town and close to houses. While disposal of wastewater (with primary
treatment) directly to the river is far from ideal this is common practice for all other towns on
the Mekong river. There no viable alternative for Houayxay with its topography and lack of




open space. Emphasis will be placed on improving primary treatment through a public
awareness campaign and provision of new septic tanks to poor households. The subproject
includes:

Dredging and formation of open drain boundaries with stone masonry.

Repair of culverts and wingwall structures under the main road as identified.

Initial survey of septic tank coverage

Septic tank promotion/subsidy scheme as required

Provision of free septic tanks to poor households

Public awareness on septic tank use and maintenance

Design & construction of septage treatment facility for Houayxay at solid waste
site

e Provision of 1 vacuum truck for UDAA

Figure 10. Wastewater drains to be upgraded, and road network in Houayxay



B. Luang Namtha

58. The locations of the major components of the subproject in Luang Namtha are
shown in Figures 11 and 12.



Figure 11. Subproject area of Luang Namtha delimited by landfill, and park
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Figure 12. Demonstration villages, WW ponds & drains, and new road & bridge
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1. Solid Waste Management

59. The municipal dump site is located at southern edge of town in Ban Mai, about 6.5 km
from old Namtha The terrain is hilly, and the access road is muddy in the wet season with no
maintenance conducted on site. The landfill was developed under a previous ADB project and
included landfill cells, leachate ponds, septage disposal, and vehicles. The site covers 15.7
ha of which 3 ha was developed as the landfill site.

60. Only 22% of villages in Luang Namtha district have solid waste collected which is from
17 of the total of 78 urban villages in the District. Of these 17 villages only 55-60% of
households use the collection service. The Urban Development Administration Authority
(UDAA) is responsible for solid waste management. Current waste production is about 36
tonnes per day based on 0.65 kg/person/day, of which approximately 18-20 tonnes/day is
collected and transferred to the dump site. The fee is 15,000 kip/month collected by the truck
drivers in return for a commission. Two new and two old trucks belonging to UDAA are used to
collect solid waste. The tractor that was provided by the ADB project built the current dumpsite.
A septage disposal facility will be included on the site as part of the Wastewater Treatment and
Drainage Improvement component.

61. Similar to Houayxay subproject a rehabilitated, controlled landfill at the existing dumpsite
is proposed that will not be as advanced as a sanitary landfill, but will be managed more than
the current uncontrolled dump. Design of the landfill will include clay lining, groundwater
monitoring, planned cell development, leachate collection and storage, surface water
management, regular covering of waste and controlled waste picking.

62. An on-site operator office is proposed along with an incinerator house for infectious
waste (from hospital), and special fenced pit for toxic and hospital waste are proposed.
Improvement of the access road to the dump site will occur along with provision of 4 landfill
vehicles (compactor truck (5-8m?), waste dump truck medium size (8m?®), detachable container
truck + 10 containers (5m?) , and soil dump truck (6m®) with excavator bucket 0.6m°). An
integrated public awareness campaign and capacity building for both waste collection and
management are crucial for the success of any further investment into solid waste management
and will need to be ongoing for the initial years of operation.

2. Urban Village Upgrading Demonstration

63. The villages making up Luang Namtha typically have dirt roads with no formal drainage
which causes problem flooding in some areas every wet season. Newer houses generally have
septic tanks but older houses still use pit and soakaway latrines. The urban villages are
characterized by poor infrastructure and constraints to social development or employment
opportunities. There is a potential capacity for engagement in small scale employment
opportunity centred on ethnic' related products which require support and credit facilities to
access markets.

64. There were initially 12 villages selected by the province for the subproject component.
The five priority “ demonstration” villages of Vieng Neua, Hat Gnao, Thonchay Neua, Papua and
Thondee (Figure 12) will form the subproject component. The scope of the component will be
infrastructure upgrading to include road improvements, new drainage, provision of septic tanks
and landscaping. Under the SLEDP a further proposal is livelihood support for community based
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enterprise development, acknowledging the potential of women in employment, including
improved credit facilities. An example cross section of upgraded road is shown in Figure 14.

Figure 13. Cross section of upgrade road in Luang Namtha

3. Drainage
a. Road drains

65. Currently there is currently little or no road drainage especially in old Namtha. Stagnant
water carries waterborne disease and ponding causes road damage. The subproject will
construct 2.6 km of double sided urban road drains for a total of 6.53 km of road drainage in
areas selected by the province (Figure 15). A total drain length of 11.9 km was initially
requested by the province, but this request included 5.37 km of village drain improvements
which is included in subproject component 3. The drain type selected is box culvert.
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Figure 14. Road drains to be upgraded in Luang Namtha

b. Wastewater collection improvements

66. Currently there is no wastewater treatment in Luang Namtha other than some septic
tanks and soakway latrines. Government and private vacuum trucks offer septage removal from
the tanks which is disposed directly to the environment either on rice paddy or rubber plantation
land. There was a septage disposal area at the existing solid waste dumpsite which is now
inaccessible due to dumped garbage, and not been used for over a year.

67. Storm and grey water currently flows to the low lying areas and generally makes its way
to the Nam Tha river via some drains, ponds and rice field areas. There are two main pond and
low lying areas that receive combined wastewater and stormwater in the town. Area #1 is
actually a rice field area behind the hospital (Figures 12 and 13) which receives drainage from
the bus station and surrounding villages. The main inlet is along the hospital access road.

68. Pond #2 an actual pond formed from an oxbow of the Nam Tha river that was cut off
causing the river to follow a more direct route south. This length of isolated waterway —“pond” -
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Figure 15. Wastewater ponds and drains in Luang Namtha

has been divided into approximately 12 sections with earthen banks with one used as buffer
storage for combined wastewater from surrounding villages. The inlet is a stream that flows from
the southern end of the town centre area with the outlet to the river via a channel with flow
controlled by sandbags.

69. Both drainage areas have had samples taken in November 2014 and tested in the
National Environmental laboratory in Vientiane, and show levels of coliforms under the accepted
limit for surface water quality. A lined septage storage facility is proposed at the solid waste
dump site, for septic tank sludge. The existing facility may be upgraded (see below).

4. Urban Recreation Facilities Upgrading
70. Currently a landscaped urban park in the town does not exist. The area of land used
during festivals lacks the required features for the area to be used as a public recreational

facility. The current market has open uncovered seating in a square outside, with a basic
covered area behind to house handicraft stalls.
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71. Local authorities have reserved land for a recreation area for local residents and tourists.
The proposed location will link the inner stadium, Wat Samakhi and Thad Luangnamtha. The
proposed preliminary design (Figure 16) retains a predominantly grassed area with paved
footpaths, tree planting for shade, seating areas and planted feature gardens. Toilets, a kiosk,
and a restaurant are proposed with landscaped features such as a water fountain, petanque
courts, outdoor gym equipment and a childrens play area. The existing bandstand will be
demolished and future festival events held at the stadium. Also proposed is to renovate or
replace the existing sports hall next to the park area.

Figure 16. New recreational park in Luang Namtha

72. The existing night market on the main street of the town will be upgraded with a better
toilet block, washing areas for stallholders, floor surfacing and improvement of the handicraft
area behind the food stalls.

5. Nam Tha River Bridge

73. There is a dry season ford in the Nam Tha river near Donsamphan village that is used
by pedestrians and motorbikes as a short cut to Road 3A 400 m east at Thongdi village on the
east side of the river. There is an existing bridge near Viengthong village a few km to the north
of Donsamphan but this bridge was built in 1972 and not considered able to carry heavy loads
such as trucks.
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74. The proposed new bridge will span the Nam Tha river near Donsamphan village (Figure
6) with approximately 400m of new road connecting the bridge to Road 3A at Thongdi village
(Figures 12 and 17). The bridge will provide a safer crossing point for heavy goods vehicles and
local traffic.

Figure 17. New road and bridge over Nam Tha river
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6. Associated facilities

75. There are no existing or future facilities that are or will be associated (ADB SPS 2009)
with any of the subproject components in both towns.

V. DESCRIPTION OF AFFECT ENVIRONMENTS
76. The description of the affected environments focuses on site-specific environmental

features that could be affected by the subprojects in Houayxay and Luang Namtha, and the
environmental features that could possibly influence the successful implementation and
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operation of the completed subprojects. Supplemental provincial information is provided as for
required for context only.

77. The environmental baseline information provided herein was obtained from existing
reports and grey literature provided by the provincial environment agencies including the
DONREs, and Fisheries sections of the Departments of Agriculture and Fisheries (DAFF).
Discussions with their national agency counterparts in Vientiane also provided additional
information where relevant. The description of affected environments focuses on natural
features and land use. The potentially affected social, economic, and demographic features of
the subprojects is provided in detail in the social impact reporting for the DFR.

A. Northern Laos

78. Lao PDR is 236,800 km? and situated in the centre of the South East Asian peninsula
between 13°54’ and 22°30’N and between 100°05" and 106°38’E. The landlocked country which
extends approximately 1,000 km at its longest length in a northwest to southeast direction is
bordered by Cambodia in the south, Thailand and Myanmar in the west, the Peoples Republic
of China (PRC) in the north, and Vietnam to the east.

79. Northern Laos is broader than southern Laos with a northern width approaching 470 km.
Bokeo province in which Houayxay is located and Luang Namtha province in which Luang
Namtha is located form the northwest country boundaries with Thailand, Myanmar, and China.
Two primary physiographic regions exist?” in northern Laos which are defined by:

80. Northern Highlands. Consist of severe mountainous terrain between 500-2000m with
only 6% of the area with a slope of under 20% with half of the terrain exceeding 50% slope.
Soils are characterized with low pH with low water retention, and low fertility; and

81. Annamite Range. The Annamite range is mountainous topography between 500-2000m.
The soil type is similar to the Northern Highlands.

82. The Mekong Plain is the third country region located mostly in the south of the country
which is characterized by the alluvial plain of Mekong river and the major tributaries, and thus
being relatively flat with fertile alluvial deposits. The newer alluvial soils of the floodplain are
more fertile.

83. Topography in the north is predominantly mountainous with numerous settlements such
as the towns of Houayxay and Luang Namtha which are located on the relatively narrow
cultivated floodplains of the upper Mekong River and tributaries such as the Nam Tha river
(Figure 18). A notable feature of Luang Namtha is the Nam Tha National Protected Area (NPA)
which partially borders the floodplain area (Figure 18). Similarly, is the Nam Kan National
Protected Area (NPA) which both provinces share.

2" Modified from ICEM, 2003
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Figure 18. Houayxay and Luang Namtha including two NPAs

From Lao 2003, modified with 2014 REF

B. Houayxay

84. Bokeo province is mountainous province of 6,169 km? located in the extreme northwest
of Lao PDR with the Mekong river forming the western provincial boundary, Houayxay is located
in the southwest of province on the Mekong river facing Thailand and Myanmar across the river.
The Laos provinces of Luang Namtha, Oudomxay, and Xaignabouli form the north, east, and
south boundaries with Bokeo province, respectively.

85. There are eight valleys in the province that support agricultural production, farming and
livestock livelihoods. Bokeo province provides the transit corridor in northwest Laos with
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national road R3 and the Mekong river to form the regional road and waterway link to China,
Myanmar, Laos and Thailand. The special Golden Triangle Special Economic Zone of the area
offers border trade among the three countries.

1. Climate

86. The climate of Houayxay and Bokeo is tropical monsoon with air temperatures ranging
between 8.7°C in high altitude area to 39.2°C in the lowlands. Average annual daily temperature
in January is 19.80°C and 28.3°C in April. Average wind speed is 11 m/s. The dry season
occurs between November and February while the rainy season occurs between May and
October. The dry season is generally cooler, though temperatures rise significantly in March and
April prior to the onset of the rains. Relative humidity varies from 43% in March to 98% in
December, January and February.

87. The annual monsoon from the Gulf of Thailand and Indian Ocean governs precipitation
of the province. Total monthly rainfall generally exceeds 210 mm between May and September
with average peak rainfall in July at 369 mm (Table 5). The dry season is particularly
pronounced with average December and January rainfall below 18 mm. Rainfall varies
significantly from year to year. Table 2 shows total rainfall for 2003-2012 The years 2003 and
2093 were particularly dry.

Table 5. Total Rainfall (mm) registered in Bokeo from 2003-2013

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sept | Oct | Nov | Dec | Total
2003 | 409 | 722 | 41 |137.8 | 50.3 |207.9 | 427.2 | 243.0 | 1948 | 548 | 1.8 | 0.0 | 1,43438
2004 | 1.0 | 72 6.4 | 184.0 | 268.0 | 287.3 | 294.2 | 392.2 | 2249 | 54.7 | 29.7 | 0.0 | 1,7509.6
2005 | 1.4 | 0.0 | 67.6 | 136.0 | 205.9 | 180.5 | 300.9 | 381.9 | 199.8 | 117.4 | 16.7 | 19.9 | 1,628.0
2006 | 0.0 | 29.5 | 187.7 | 134.9 | 254.6 | 187.7 | 417.8 | 447.0 | 217.4 | 2529 | 0.0 | 0.0 | 2,1295
2007 | 6.3 | 26 43 |120.0 | 247.8 | 334.5 | 173.8 | 287.7 | 373.1 | 180.5 | 389 | 0.0 | 1,769.5
2008 | 436 | 46.1 | 64.9 | 127.0 | 268.5 | 280.4 | 652.9 | 608.1 | 223.3 | 54.7 | 60.4 | 7.0 | 2,436.9
2009 | 00 | 0.0 | 54.0 | 174.0 | 205.6 | 170.2 | 326.0 | 161.6 | 2354 | 56.0 | 19.9 | 0.7 | 1,4034
2010 | 96 | 0.0 | 53.8 | 114.1 | 146.3 | 235.0 | 344.4 | 518.5 | 313.9 | 46.4 | 0.0 | 7.9 | 1,789.9
2011 | 19.7 | 0.0 | 945 | 83.5 | 236.2 | 245.6 | 278.5 | 368.7 | 236.9 | 37.8 | 154 | 16.0 | 1,632.8
2012 | 523 | 0.0 | 424 | 128.0 | 252.6 | 87.5 | 477.4 | 456.1 | 1746 | 118.1 | 53.9 | 189 | 1,861.8
Mean | 175 | 15.8 | 58.0 | 133.9 | 213.6 | 221.7 | 369.3 | 386.5 | 239.4 | 97.3 | 23.7 | 7.0 | 1,783.6

Source Station: Bokeo Meteorology and Hydrology Office

2. Topography, Geology, and Soils

88. The average elevation of the subproject area in Houayxay ranges from 340m - 365m masl
with gently undulating terrain. The upper catchment area is steep terrain with a peak of
approximately 1200 masl.

89. The soil types of northwest Laos including Houayxay remain largely unmapped. Detailed
data are not available. In general lowland soils are hydromorphic ranging from medium clay to
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lighter, loamy soils. The rich alluvial clays of the wide river valleys are ideal for wetland rice
paddy. The loamy more porous soils tend to be found in the smaller watersheds. Upland soils
are of two main kinds defined by reddish brown laterite, which is deeply weathered and slightly
acidic. Though not very fertile the laterite soils are stable and capable of retaining water and
permitting swidden agriculture. The second soil type is medium to heavy textured red dish
yellow podsols that are derived from acidic rock. This soil has poor water retention, low fertility,
and little organic content. The podsols are easily eroded so cultivation on sloped podsols yields
little success. Soil depths vary depending on location, slope, and the extent to which they have
been subjected to forces of erosion.

90. The soils under dense forest cover recycle nutrients relatively quickly such that the
nutrient base of the forest is stored in the vegetation. As a result, it takes up to 15 or 20 years
for soils to recover their fertility when upland forested areas are cleared. Moreover, upland soils
that have been deforested erode easily.

3. Water resources

91. The Mekong river plays an important role in people’s lives in Houayxay because the river
is used for local and international transportation, livelihoods, tourism, and food. The major
tributaries of the Mekong resource are the Nam Tha river from Luang Namtha, Num Fa, Num
Kerng, Num Yon, Num Ngao, Num Tin, and Num Tah. The mountainous tributaries are equally
for irrigation, and transportation of materials to the Mekong main stem and for hydropower.

92. The Num Ngoi flows to the southeast in the vicinity of Route 3 joining the Mekong just
north of Houayxay. Bokeo villagers report problems of excessively low water in the Nam Ngao
during the dry season and flooding in the rainy season. The Ngao’s hydrological imbalance is
considered to be the result of logging activities in the upper just south of the Nam Ha National
Protected Area (NPA). Recent water quality data of the Mekong river at Houayxay are
presented in Table 6.

93. Recent exceptionally dry years resulted in extreme low flow conditions in these surface
water resources [with lowered water tables] which affected transportation, agricultural yield, and
river-based livelihoods including tourism. Conversely, above average water years resulted in
local severe flooding in villages leading to local pollution events wastewater discharged from
households, factories and agricultural production sites. The apparent recent volatility with rainfall
is likely a useful window into future [or present] climate change.

4. Aquatic ecosystems

94. The comparatively low population in northern Laos has maintained relatively diverse
aquatic ecosystems defined by rivers, streams, ponds, small lakes, and reservoirs. The aquatic
ecosystems are subject to a variety of human activities such aquaculture, fishing, the creation of
rice paddy, and the construction of dams and irrigation weirs. In the upland rural areas aquatic
resources are important sources of protein in the local diet, dominated by fin fish, and shellfish
including molluscs, and crustaceans. Aquatic insects, amphibians, and reptiles that inhabit the
water bodies add to the overall biodiversity. Threats to aquatic ecosystems include over fishing,
the use of damaging fishing techniques such as blasting and poisoning, upstream use of
pesticides, release of pollutants and the introduction of exotic fish species for aquaculture.
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Table 6. Water quality of the Mekong river at Houayxay

5. Community Fisheries

95.  Community-managed fisheries have been established throughout Lao PDR?® with the
Mekong river supporting the largest community gillnet fishery in the region. There are two
sections of the Mekong river adjacent to Houayxay that are managed by the villages of Thinthat
and Pa Oy in Houayxay district (Figure 19) which invoke limits to the size and numbers of
certain fishes that can be caught. The local fishery is also used tourist revenue. Common fish
species of the upper Mekong are listed in Table 7.

2 Fisheries Section of MAF, Vientiane, 2013
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Figure 19. Community fishing zones in Mekong river in Houayxay district

Table 7:

Common Fishes of Mekong River Fisheries®

Lao PDR Name

Scientific Name

Common Name

U9ce) Mystus wyckioides Redtail catfish

uIcce Bagarlus bagarius Groonch

U999N Cyclochellichthys furoatus Mekong Giant barb

U9v90 Micronema apagon Silver sheatfish

U7 8V Belodontich trysdinema Twisted-Jaw sheatfish

Ualv Cyprinus carpio Common-carp

U2te Morulus chrysophekadion Sailfin shark

Uruan Hypsibabusvernayi Silver barb carp
Amphotistius Lao PDR . .

UraD senZis Laotian stingray

U2ty 0/U939 Tonsinensis unavailable

U 99 Wallago attu Great wilke sheatfish

2 From MAF, Vientiane 2013
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Lao PDR Name Scientific Name Common Name
(SRIBIS)N) Pangasius macronema Long barbells Pangasiud catfish
U9¢Na9 Pu ntioplites faicifer Sickle fin barb
U2(21L)30 Hampala dispar Spotted hampala barb
U209Cc09 Hemisilurus mekonggensis | Not found
Uano Mystus nemurus Long whiskers catfish
U099 Chitala ornate Clown featheback
U2m220 Mastacembeius armatus Tiretrack spiny eel
Uy Oxyeieotris mamorata Marble goby
Uaccgoln Botia lecontei Orangefin
Untan Cosmochilus narmandi Grun Giant barb
U079 Poropuntius deauratus Snail eating barb
U2DNCS9 Osteochilus Giant biny-lip carp
U998 Mekonggina erytrospila Not found
U9cco9 Irrhinus molitorelle Mud carp

6. Forest & Land Resources

Forest Resources

96. Bokeo province is rich with 510,529 ha of forested land or approximately 82% of the total
area of the province. Forest management apportions the forest resource into 156,000 ha of
conservation forest, 122,000 ha of production forests, and forests for water production and
forest renewal at approximately 232,362 ha. The most notable national conservation area in
Bokeo is the Nam Kan NPA of 136,000 ha. Formal forest protection occurs but which could be
more effective with stronger enforcement of existing regulations and laws.

97. Timber harvesting that contributes to the local economy is from harvesting tree varieties
such as Mai Yang, Mai Si, Mai Daengnum, and Mai Yom. However, over the last 5-10 years the
forested area assigned to conservation and protection has been decreasing due the practices of
swidden agriculture, development of rubber tree plantations, and ongoing regional development
of such as irrigation networks, roads, and electric power transmission. A large-scale example of
cultivation is the banana plantation that forms the northeastern boundary of the existing landfill.
Below the landfill is rice and vegetable cultivation. The sloped areas are also used for
agriculture use, have been subject to traditional shifting cultivation.

Land Resources

98. The total land use in Bokeo is estimated to be 72,000 hectares which is divided among
cultivation cropping, mixed farmland, plantation lands including rubber, and fruit trees. Timber
production areas also exist. Land utilization also includes livestock production and land for
construction, and service industries.

99. Soil quality is deteriorating due to the continuing use of chemical fertilizers, along with

poor cultivation practices. Cleared and forested land is increasing being given up to land
concessions to foreign companies for industrial activities and plantation development with high

41



inorganic fertilizer use. These pressures on land quality and productivity are slowly being
reversed through public education and awareness lead by local government (e.g, DONRE,
DAF). Land at and near the subproject sites in Houayxay is extensively cultivated along with
thickets of shade trees surrounding most homes and along waterways. Many non-shade trees
areas have been largely exploited for fuels woods leaving scrub vegetation.

100. Increasingly land that is not used for irrigated agriculture is being developed for tree
plantations which are dominated by teak and rubber. Additionally, soybean and fruit trees such
as longgan, mango and citrus species are cultivated. In peripheral areas of cleared land that
has been left dense secondary forest is developing which is supporting common wildlife such as
deer.

Biodiversity

101. Despite urban and regional development, and resource extraction the biodiversity of
Bokeo province is relatively high with the focal area being the Nam Kan NPA. The province
supports many species of plants and animals commonly grouped is deer, wild pig, bear,
monkey. Though, species such as tigers, bulls, apes, and elephants are now rare and
endangered. Commonly known valued plant species include Make Tao, Mark Naeng, Waiy,
bamboo varieties, Paeuk pong, Ki Si, Sa Pa, Por Sar, Peauk Mueak, Sa Kan, MakKueam, Dork
Kaem, and medicinal plants. Houayxay town does not support any known rare or endangered
terrestrial wildlife, or critical habitat (sensu SPS 2009).

102. Aquatic species in the Mekong include varieties of crab, fish, and other shellfish. Larger
valued species include the Pa Buek, and the famous migratory giant catfish which is
endangered. Over the last 10 years species have been decreasing in abundance due to
deforestation, pollution and from other development stressors.

7. Provincial Heritage

103. Bokeo province is rich with cultural and historical heritage such as the ancient Stupa of
Suvanakhom Kham district, the Pa Kham Stupa-Pa Pa Luk Sow Chow Anuvong, Pa Paban
Peng, the caves of “Num Yu”, “Pha Bard” and “Huay Kood”, the “Num Kerng” Huay Pounglor”
hotsprings and the “Chomkow Manilat”, “ Ban” and “ Numpouk” temples, and the notable “Lan-
Tan” ethnic group. All of these sites are developing tourism. There are no heritage sites near the

subproject areas.
8. Demographics

104. Bokeo province with a population 158,638 is comprised of 5 districts, 291 villages, and
51 established Khum Ban, 4 big villages with 13 ethnic groups. From 2005 the population has
increased 1.7% annually with a present density of 26 /km? The 3 poor districts of Mueang
Merng, Mueang Parktha and Mueang Phaoudom comprise 32.3% of the population which
comprises approximately 6,480 families. The number of villages that have clean water is 222,
percentage of households with toilets is 63.3%, and the number of villages receiving electricity
is 185. The province has 236 primary school and 31 high schools. The rate of economic
development has averaged 7.5% / year with 2009-2010 showing a provincial income of
1,370,410 billion kip. Forestry accounts for 45,9% of the GDP with the service industry 33,5%.
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9. Features of the Houayxay Subproject

105. Example sections of riverbank are shown in Figure 20 which distinguish the riverbank at
the town centre between island and mainland, from eroded section of riverbank downstream
near the Ecological Park. For the town centre section the options exist to either separate or join
the island to the mainland with or without mining the island for fill. The downstream section
shows example erosion that would be corrected with protection works.

Figure 20. Riverbank sections at town centre and near Ecological Park

Fig 20a:

At town centre
showing island on
right and mainland
on left

Fig 20b:
Eroded area near
Ecological Park

106. Figure 21 shows the river port as tourists embark a boat bound downstream for Luang
Prabang. The upgraded port would extend downsteam to connect to the riverbank protection

component in background of Figure 21.
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Figure 21. Houayxay river port showing tourists traveling to Luang Prabang.

107. The lake and area for the Ecological Park is shown in Figure 22. The western pasture
would be developed into parkland surrounding the lake which would be connected to the
Mekong riverside road and walkway component on west side. Note restaurant and school on

east side of lake.

Figure 22. Lake and pasture area for Ecological Park

Fig 22a: Lake
viewed from east
shore with western
pasture in
background.
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Fig 22b: Lake
viewed from
western pasture.

108. Figure 23 shows the existing dumpsite, and two example wastewater and storm-water
road drains that need to be upgraded. The Thai recycling facility is located on left of photo on
Figure 23. Note banana plantation and agriculture area below dumpsite. The small roadside
drains and large collector drain-outfalls at Mekong river are depicted in Figure 23.

Figure 23. Existing dumpsite and combined road drains in Houayxay
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B. Luang Namtha

109. Luang Namtha is located northeast of Bokeo province and borders China to the north,
Myanmar to the west, and the Laos province of Oudomxay to the east and south. Similar to
Bokeo, Luang Namtha is a mountainous province with a total area of approximately 9,325 km?
comprised of 85% of mountains and 15% flat land.

1. Climate

110. The tropical monsoon climate of Luang Namtha is similar to Bokeo province but with
slightly cooler or warmer average monthly temperatures. Monthly rainfall from 2003-2012 is
summarized in Table 8 which show slightly drier conditions as a result of being located away
from the Mekong river influence.

Table 8. Total Rainfall in Luang Namtha, 2003-2012 (mm)

Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov | Dec Total

2003 | 39.8 | 453 23.0 | 87.6 |439 114.7 | 151.9 | 309.5 | 92.4 | 42.8 0.0 3.5 | 9544

2004 | 4.1 21.0 | 275 90.3 439 | 963 1959 | 323.8 | 283.1 | 124.2 | 50.1 0.0 | L,611.0

2005 | 5.4 24 221.7 | 155.5 | 194.9 | 298.6 | 303.8 | 204.9 | 98.5 | 83.3 26.6 | 41.0 | 1,636.7

2006 | 0.0 43.6 | 454 199.3 | 203.2 | 124.5 | 3252 | 586.2 | 202.1 | 189.4 | 28.8 3.2 | 1,950.9

2007 | 1.4 3.7 1.3 201.2 | 1929 | 1174 | 232.8 | 219.8 | 149.0 | 75.5 61.4 0.0 | 1,256.4

2008 | 49.3 62.5 51.9 [950 |972 169.7 | 330.0 | 346.0 | 165.8 | 108.3 | 679 | 6.3 | 1,549.9

2009 | 0.0 2.1 184 | 211.6 | 287.3 | 309.7 | 206.7 | 133.6 | 143.9 | 76.6 7.4 17.7 | 1,415.0

2010 | 5.2 0.1 28.4 1342 | 188.8 | 180.9 | 208.8 | 348.2 | 175.8 | 73.1 0.0 85 | 1,352.0

2011 | 13.8 | 0.0 1242 | 100.4 | 196.8 | 243.4 | 233.9 | 328.3 | 260.7 | 34.9 31,6 | 63 | 1,5743
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Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov | Dec Total
2012 | 38.9 2.2 13.7 55.8 195.2 | 158.5 | 373.2 | 286.8 | 121.7 | 50.6 146.1 | 16.4 | 1,459.1
Mean | 15.8 18.3 55.6 133.1 | 199.5 | 181.4 | 256.2 | 308.7 | 169.3 | 85.9 42.0 10.3 | 1,476.0

Station: Luang Namtha PAFO and Department of Meteorology and Hydrology
2. Topography

111. The subproject areas in Luang Namtha lie between 640 to 900 masl on flat or mildly
undulating terrain. The upper catchment area is in steep terrain at elevations of up to 900 m
ASL. The highest peak in the district is in the Nam Ha NPA at 1,719 m masl.

3. Water resources

112. The important water resources of the province flow through the Nam Ha National
Protected Area (NHNPA) (see below), and are tributaries of the Mekong river. The major
Mekong river tributaries of the province include the Nam Tha from the northeast which flows
through Luang Namtha town southeast to the Mekong river at Pak Tha in Oudomxay province,
the Nam Pha flowing northeast to the Mekong near Xieng Kok, and the Nam Mo which flows to
intersect the Mekong north of Xieng Kok. The Nam Ha flows northeasterly through the center of
the NHNPA joining the Nam Tha near Hattat.

113. The rivers systems provide a wide range of aquatic resources for subsistence and trade,
as well as water for drinking, bathing, and crop irrigation. These river systems are of relatively
good quality providing good potential for the provincial socio-economic development, particularly
hydro-power development, irrigation, and tourism. Existing local water pollution is caused by
industrial discharges, domestic waste, and use of agro-chemicals in the basins. Recent water
quality data of the Nam Tha river at Luang Namtha are presented in Table 9.

Table 9. Water quality of the Nam Tha river in Luang Namtha
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4. Agriculture

114. Luang Namtha has allocated 240,050 ha of land [26% of total land] in the province as
agricultural land for rice paddy, crop rotations, and plantations (Table 10).

Table 10. Primary agricultural land use in Luang Namtha

Type Area Portion
Paddy 16,900ha 7.04 %
short-rotation of cash crops 26,535ha 11.05 %
Rubber or eucalyptus plantations:  196,615ha 81.91 %

115.  With the dominance of steep land with relatively poor fertility land suitable for rice and
short-rotation cash crop production is limited. Only 912 ha in the province are considered to
have high fertility followed by 5,852 ha providing “medium* fertility, with 16,087 ha considered
“fair” fertility. Most of fertile land is found in Muang Sing district from which rice and sugar cane
are exported to China. Another 22% of allocated agricultural land is considered “low” fertility.
Moreover, 68% is considered to have either “very low” or “extremely low” fertility rendering it
unusable as crop land, albeit, useable for tree plantations, The potential for mixed short-rotation
crops and trees, i.e., agro-forestry production has yet to be fully explored in the province.

116. Rice is the most important crop with rice self-sufficiency considered as the key indicator
of lively-hood sustainability. The limited rice paddy land is in high demand. Presently the
provincial Agriculture and Forestry Office (PAFO) calculates the area of paddy rice production to
be 10,368 ha. However, provincial and district officials admit to only monitoring paddy land
gained each year, and not paddy lands lost to residential and other development activities so
actual land area under paddy could be less than that reported.

117. Upland swidden rice production supplements lowland paddy rice but with a much lower
yield per ha. Eighty-three percent of the provincial population practices swidden agriculture with
traditional swidden involving crop rotations wide areas leaving fallow lands to recover their
fertility for 10 — 20 years. Present population levels in many areas make such practices are set
to discourage swidden agriculture. “Pioneering” swidden, in which areas of primary forest are
burned to produce new fields destroys valuable forestland. It is estimated that an area burned to
produce swidden valued at US $500 contains an average of $20.00 of timber.

5. Land Resources

118. Luang Namtha province has allocated 930,320 ha for conservation and utilization. The
conservation land of 764.000 ha consists of 488,000 ha of protected forest, 271,000 ha of
conservation forest, and 5,000 ha of wetland. Total land for utilization is 166,320 ha which is
apportioned to 43,300 ha of agricultural, 45,000 ha for production forest, and 78,020 ha for
construction and development. Environmental issues related to the conservation and utilization
lands focus on the negative impacts associated with concession granted for mining extraction,
plantation, and shifting of forest land into agricultural lands.
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6. Forest Resources

119. There are four national protection forests in Luang Namtha defined by Phou-Samyoth
(39,341 ha), Shieng-Kheng (50,000 ha), and Nam Fa (56,400 ha). There are two provincial
protection forest, namely Nam-Shock in Sing district, (19,000 ha), Phou-Kone Meuang in Long
district (21,000 ha), and three district protection forests defined by the Laos-China border
protection forest of the Nam La watershed in Sing district (4,401 ha), Phu Kuien in Long district
(6,000 ha), and Phupakham in Long district (3,500 ha). The timber species important for
socioeconomic are Makham, Kuang Deang, Xylia, Xylocarpa Var, Chong Hom, Cinnamomum
Liseafolium, Yom Him, Ha Nam, Deang Nam, Teak, and Tectona Crandis.

120. Forest decline stems from slash and burn cultivation, bushfire, timber harvest, natural
forest substitution for plantation development, road and power transmission development, and
timber harvesting for construction materials.

7. Biodiversity

121.  Similar to Bokeo province biodiversity in the province of Luang Namtha is high due to the
presence of a NPA which in Luang Namtha is the Nam Ha NPA (Figure 18). The provincial
wildlife assemblage includes 37 species of mammals, 297 species of birds as well as a rich
assemblage of large mammals defined by elephants, Indochinese tigers, leopards, Bengal
tigers, gaurs, black-sheek gibbons, and great hornbills®. Despite the current richness
biodiversity has decreased from habitat destruction, deforestation, slash and burn cultivation,
and unsustainable exploitation of forest products.

8. Land Use Planning and Allocation

122. Land Use Planning and Land Allocation (LUPLA) has been conducted in the five
districts. An objective of LUPLA is to limit swidden cultivation through allocation to agricultural
land, residential land, village forest for use, village conservation forest, etc. Villagers report
being limited to three to four swidden plots per family. Frequently the result has been a
shortening of swidden cycles to unsustainable levels, and a subsequent loss of soil fertility. The
failure of land use planning is cited as the chief cause of poverty in northern Lao PDR.

123. There are several government and NGO programs to introduce more sustainable,
sedentary agricultural techniques and to provide support for their implementation. However, the
new techniques take a long time to become established, and the local needs of the various
ethnic groups for more sustainable land use planning could be accomplished.

9. National Protected Areas of Subproject Areas

124. The Nam Ha National Protected Area (NHNPA) including the prominent Nam Ha river
(Figures 18) was originally gazetted in 1993 as the Nam Ha National Biodiversity Conservation
Area (NBCA) as part of the Lao PDR protected area system. In 1999 the NBCA, Nam Ha NBCA
West, and the Nam Kong protected area amalgamated to form the NHNPA which forms a
continuous ecological protection system with the Shiang Yong protected area to the north in
Yunnan Province of the PRC China (Figure 24).

%9 NTNPA, 2003 Luang Namtha Biodiversity Report
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125. The Nam Ha Nam NPA now expands an area of 2,230 km2 or 24% of Luang Namtha
province. The elevation of the NHNPA ranges from the flood plain of the Nam Tha river in Luang
Namtha town to the highland peaks at 2,094 masl. Portions of all five districts in Luang Namtha
Province are included within the boundaries of the NHNPA.

Figure 24. Protected and production forest areas of Houayxay and Bokeo provinces

126. To the south of the NHNPA is the relatively new Nam Kan NPA which straddles the
boundaries of Luang Namtha and Bokeo provinces. Together the two NPAs provide the
transboundary wildlife corridor, especially for wild Asian Elephants and other endangered
wildlife species that require large territories to maintain viable populations. Figure 20 also
identifies the different protected forest types in Luang Namtha and Bokeo provinces which are
not near the subproject areas of both towns.

127. The NHNPA is close to the existing landfill (Figures 24 and 25) which indicates that the

plan to upgrade the existing dumpsite to controlled landfill status should benefit the quality of the
downstream Nam Tha river, and NHNPA.
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Figure 25. Nam Ha National Protected Area & existing dumpsite

10. Provincial Heritage

128. The heritage values of Luang Namtha centre on historical archeology, and natural and
traditional culture. Historical sites include the ‘Sieng Tueng’ pagoda, ‘Sieng Kang' pagoda,
‘Pune Pu’ pagoda, ‘Kong Bang’, and ‘Pu Samyord’ located on the east of provincial municipality.
The latter high altitude area is where archeological remains from the war to liberate Luang
Namtha. However, the subproject component will not impinge on the heritage areas or values.

129. The natural heritage includes Nam Ha National Protected Area with the beautiful vistas
which form the international continuum with the conservation forest of San Yong-China to the
north. There are also provincial and district conservation forests suiting for tracking, kayaking,
and sightseeing along waterfalls, caves and springs. Traditional culture is diverse with local
languages, clothing, and spiritual beliefs unique to each ethnic group. These traditional and
heritage values attract foreign and domestic visitors into the province.
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11. Features of Luang Namtha Subproject

130. Wastewater pond #2 (Figures 12 & 13) and example wastewater drains that will be
upgraded by the subproject are shown in Figure 26. The banks of the WW pond #2 will be

Figure 26. Wastewater pond #2 and example drains
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stabilized and heightened to increase the capacity of the pond, and the integrity of the discharge
canal and outfall to the Nam Tha river fortified with concrete. Pond #1 that will be constructed
behind the hospital (Figures 12 & 13) will be designed similar to pond 32. The natural drains to
the ponds will be lined excavated with concrete where necessary to increase performance.

131. Figure 27 shows the existing dumpsite south of town just north of the NHNPA. The
original septage facility at the dumpsite is located just east of the dumpsite, but was abandoned
due to the garbage build-up.

Figure 27. Dumpsite with abandoned septage facility beyond pile in left background

132. Example village upgrade demonstrations are shown in Figure 28. Infrastructure of the
villages will be upgraded including road widening and drainage.

Figure 28. Two demonstration villages in Luang Namtha
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133. The dry season ford across the Nam Tha river at Donsamphan village across which the
new bridge and road to Thongdi village (Figure 17) will be constructed is shown in Figure 29.

Figure 29. Site of new bridge on Nam Tha river for new road east to Thongdi village
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12. Natural Hazards and UXO

134. The recurring natural hazard to which the subprojects in Houayxay and Lunag Namtha
are exposed is seasonal flooding which is more prevalent in Luang Namtha given the town is
located on the flood plain of the Nam Tha river. While being on the shore of the Mekong river,
Houayxay is less sensitive to flooding because riverbank is high. Being inland both towns are
not sensitive to coastal typhoon surge.

135. The years of being neighbours with the Viet Nam-American war has resulted in the
continued risk of UXO harm especially in areas of new excavation. Both subproject sites need
careful screening for UXO during the pre-construction phase.

V. PUBLIC CONSULTATION

136. The stakeholder consultations were developed to meet the requirements of meaningful
consultation as stipulated by the ADB SPS (2009) and Public Communication Policy (2012).
The consultation strategy embodied the principles of transparency, participation, and
inclusiveness to ensure that affected and marginalized groups such as women, and the poor,
were given equal opportunities to participate in the design of the project. The stakeholder
consultations on environment issues in Houayxay and Luang Namtha were conducted with the
following three avenues of inquiry and data collection:

1. As part of the household and village leader interviews conducted by the social
development team with provincial agencies and other stakeholders conducted by social
development team; and

2. Separate interviews of provincial and national environmental management agencies
conducted by the international environmental specialist.

137. Public Consultation will continue during the detailed design phase and construction as
per the PCP (2012) and general requirements of Lao PDR*' Table 2 in section summarizes the
insertion points for public consultation in the final design and implementation of he subprojects.

A. Identification of Stakeholders

138. Stakeholders were identified and engaged in a participatory manner. Stakeholder
communication to date has focused on institutional stakeholders, affected communities, and
persons directly affected by proposed subproject interventions. Project stakeholders include:

e Institutional stakeholders including the (i) project EAs and IUs (ii) provincial and national
agencies, and chambers of commerce;

e Mass organizations such as the Lao Women’s Union (LWU) provided input for the
design of the various subproject interventions, and which might participate in
implementation of measures and interventions;

e Villages directly affected by subproject components who will benefit or be adversely
affected, and who have an interest in the identification and implementation of measures
to avoid or minimize negative impacts; and

%" Lao PDR, 2012. Environmental Impact Assessment Guidelines, 94 pgs + 11 Appendices
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B.

139.

Vulnerable and/or marginalized groups who have an interest in the identification and
implementation of measures that support and promote their involvement and
participation in the project.
Discussion Guide

Five questions (Table 11) were posed to stakeholders to guide discussions. To help

orient the discussions of environmental issues and concerns of subprojects a list of
environmental components (Table 12) was introduced to the stakeholders ahead of the question
& answer period. Stakeholders were encouraged to add their own components of environment
to the discussions.

Table 11. Guiding Questions for Stakeholder Consultations

What will be the benefits of the subproject?

Please list benefits of project.

Do you have any environmental concerns with the subproject?
Please list environmental concerns of project.

Do you any have environmental concerns with the construction activities of the
subproject?

Please list environmental concerns of construction phase activities.

Do you have environmental concerns with the completed operation phase of the
completed subproject?

Please list environmental concerns of the operation of completed subproject.

Do you think the subproject design or operation should be changed to prevent negative
environmental, or community impacts?

Please list changes to subproject that you think will prevent or reduce negative
environmental, or community impacts?

Table 12: Example environmental components used to guide stakeholder discussions.

¢ drinking water quality & availability o terrestrial & aquatic animals, e.g., fish,
o surface water quality and quantity birds, small mammals ecological
e groundwater quality & quantity protected areas (e.g., national parks,
e air quality wildlife sanctuaries),
e climate ¢ land uses (e.g., agriculture, fisheries,
e land and soil quality forestry, navigation, aquaculture,
e rivers, reservoirs, Com_mercial, other),
e trees, other vegetation, * public safety,
o terrestrial resources e.g., minerals, salt * public movement & access
e physical cultural values (e.g., pagodas,
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beds, geology cemeteries, monuments)

C. Summary of Public Consultation

140. The stakeholder consultations for environmental issues associated with the subprojects
in Houayxay and Luang Namtha are summarized in Tables 12 and 13. Appendix B summarizes
the participants, venue, and date of the consultations. The results of the social impact
assessments for the subprojects are summarized in the Social Assessment and Analysis® of
the project prepared separately.

141. The stakeholder consultations showed overall positive support for the project. Tables 13
and 14 summarize the comments and concerns of individual households & village heads, district
and provincial stakeholders. Also summarized is how the EMPs for Houayxay and Luang
Namtha will respond to the environmental issues and concerns that were raised by
stakeholders. The follow-up stakeholder consultations that may be required during detailed
design phase will begin with a review of the issues and mitigations initially identified by the
stakeholders.

Table 13: Summary of provincial stakeholder views of in Houayxay

Benefits of Ecological and Recreational Park
February 2, 2015

Create a new tourist attraction site

Create recreation place for local people for relaxation and site-seeing
Generate income for local people and business

Opportunity for night market

Reduced traffic accidents from improved roads

Provincial public gathering site

Opportunity for small business such as gift-shop, coffee shop, pub and
restaurant

Allow chance for impacted stakeholders to take part in the project
Good for the country

Good for the people in Houay Xay District

Existing trash and littering problems will be solved

Project Response™

e Trash and littering e The EMP of the subproject
e Social issues with worker force specifies mitigation sub-plans to
e Dust and noise control construction traffic to
_ e Traffic problems created prevent local traffic congestion,
Construction i manage and dispose of all
phase issues ¢ Construction waste construction waste, measures to
Proper disposal of excavated soil and minimize dust and noise, and
debris potential social issues with migrant
worker and any small worker
camps

32 Poverty and Social Analysis, Greater Mekong Subregion Second Corridor Towns and Development Project
% Addressed in EMP and final designs

57




Operational phase
issues

Trash and littering problems caused by
careless people

Impact on residential and non-
residential property

lllegal trash disposal

Soil erosion

The operation of the new
recreation park will include an O&M
budget to manage solid waste of
park users including regular
emptying of well distributed waste
bins, and signage directing users to
dispose waste accordingly.

The landscaping design of park will
prevent soil erosion.

Stakeholder
suggested
additions to
subproject, and
impact mitigation
measures

Need to have public rest rooms
Needs to have an adequate
parking lot

Need to add night market on site
Need a separate complete
recreation center for children
Apply wetting agents to
construction roads

Enforce posted speed limits
Establish and enforce operating
and management rules for new
park

Establish adequate O&M, and
repair erosion etc when occurs

All the requested amenities,
services, and regulations for users
of the park will be included in the
final design.

As indicated above a key
component of the operational
phase of park is sufficient O&M
budget.

Table 14: Summary of provincial and village stakeholder views of Luang Namtha

Benefits of Subproject:
March 16, 17 - 2015

Cleaner.

Comfortable traveling, town cleaning, aesthetic.
Reduced odour from open drains, and reduced mosquito habitat
Convenient passage for vehicles.

Reduced flooding

Higher income to people and poverty reduction
Improved quality of life.

Fluent traffic will, reduce traffic jams and reduce accidents.
Reduction of dust, and solid waste pollution.
Landfill site will be improved and made convenient to make the town

e Improved drainage

Project Response34

Construction
phase issues

Dust, and noise pollution,

Local access and movement will be
obstructed

Garbage and wastewater not
manage.

The EMP of the subproject
prescribes mitigation sub-plans for
all of the construction disturbances
and impacts identified on left
including loss of local access,

% Addressed in EMP and final designs
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Construction activities too early in
morning

Traffic problems & risk of accidents
Obstruction to the people traveling.
Impact to people during the
construction period such as noise
pollution to community, dusty and
waste.

Disease outbreak from workers such
as HIV.

Damage to fences, houses, trees
and agriculture

including use of wetting agents to
control dust, and construction
traffic management measures.
EMP prescribes requirement for
optimal day-time construction
schedules

EMP includes a site restoration
plan including 3:1 tree replacement
to tree loss

Measures to minimize use of
migrant workers, and education
and awareness to prevent social
issues within and outside worker
population is prescribed by EMP.

Operational
phase issues

Road will be broken before the life
time if overloaded vehicles use roads
without warning signs

Garbage discarded at urban park
restoration and on road (if no
regulation control).

Drains get blocked producing bad
odour if lack of maintenance.
Regulation management issues and
in proper use.

Should provide equipment, budget to
maintenance.

Should be unit or sector
responsibility.

Regulation issue and dissemination.
Should have organization concerned
take a responsibility in order to make
subproject component sustainable.
Set up regulation on management
and maintenance.

Monitoring by responsibility sector.
Dissemination to all community.

The design of all roads is
appropriate to vehicle type and
use, and O&M budget is integral in
the operational phase.

Speed limits will be posted and
enforced

The sustainable operation of all
completed subproject components
will be supported with enforced
updated existing regulations, or
new regulations.

Appropriate O&M budgets are
included with components such as
for sustained operation of
wastewater drains, and garbage
collection and disposal

DPWT and UDAA will be
responsible to manage the
completed subproject components

Stakeholder
suggested impact
mitigation
measures

Agreed based on the actual data of
project, and refer to regulation, law,
technical, budget and it should be
less impact to the environment, the
resulting high profit and the most
benefit to people.

Agreed with the subproject design.
Some people required that have to
Change if a lot of impact in order to
match actual situation.

Negative environmental impacts of
operational subproject should be
addressed with compensation if
appropriate

Compensation is part of design
phase. Operational phase
compensation is responsibility of
government.
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VI. POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATIONS

142. The assessment of potential impacts of the two subprojects is structured by subproject
town following the Description of Subprojects and Affected Environments. Because some of the
numerous subproject components are similar in type and/or location, similar components are
assessed together. With this approach redundant assessment is prevented, and important
component-specific impacts can be identified and assessed most clearly.

143. The area of influence of the subprojects combines direct and indirect effects which are is
delimited by the area immediately affected by the infrastructure developments, and the
“‘downstream” effects defined by for example receiving water quality, socioeconomic and cultural
effects of centre-town enhancements and improved garbage management, expanded access to
previously seasonally flooded areas, and reduced incidence of waterborne disease.

A. Subproject Benefits

144. The benefits of the subprojects in Houayxay and Luang Namtha are summarized below
which reflect the output of the stakeholder consultations.

1. Houayxay

145. The diversity of subproject components in Houayxay will cumulate to greatly increase to
environmental quality of the town, and significantly expand the scope of Houayxay as a tourist
destination and the overall appeal of Houaxay for tourism. The ecological park, upgraded river
port, and new riverside walkway will stimulate visitors to stay and spend time in the town, and
not just transit from/to Thailand and Myanmar as is the current practice. The cleaner urban
environment with less seasonal flooding, and the greater opportunities for tourists will lead to
socioeconomic development in the town and surrounding areas.

2. Luang Namtha

146. Similar to Houayxay the assemblage of completed subproject components will lead to
socioeconmic development in Luang Namtha and area as a result of the improved
environmental quality and enhanced tourism. Notable will be the effect of the new road and
bridge across the Nam Tha river east to the existing highway and Thongdi village on local
transportation, the addition of new WW pond and drains on local pollution and flooding, and
upgraded park on local residents and tourists.

147. A major potential benefit of the renovation of the dumpsite in Luang Namtha to a more
modern controlled landfill is improvement to the water quality of the receiving stream and
downstream Nam Tha river (Figure 25) as a result of installation of a controlled and contained
leachate collection system in the renovated landfill. Moreover, the Nam Tha river flows into the
Nam Ha National Protected Area located approximatley 6-7 km below the existing dumpsite.
B. Subproject Impacts and Mitigations

1. Approach to Assessment and Reporting

148. The assessment of the potential negative impacts of the subprojects is structured by the
three development phases of the subprojects defined by: 1) Pre-construction preparation; 2)
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Construction; and 3) Post-construction operation. This reporting format is carried forward and
used for the two EMPs for Houayxay and Luang Namtha subprojects.

2. Pre-construction Phase

149. Negative impacts associated with the pre-construction phases of the sub-projects
primarily concern the social issues of land acquisition and resettlement. At the feasibility design
stage of the subprojects the following issues of land loss and resettlement are identified.

Houayxay

150. In Houayxay, the key impacts will be as follows: (i) Component 1A — Riverbank
Upgrading and Protection — will require acquisition of 837m? of private land affecting 11
households (67 APs). Among them 7 households (46 APs) will have structures affected and 3 of
them (27 APs) will loose business opportunity, (i) Component 1C — River port Rehabilitation —
will affect 49 m? of private land belonging to the boat association; (iii) Component 1D —
Ecological Park and Recreational Area — will require land acquisition of 280,899m? privately
owned affecting 33 HHs (173 APs). Assets affected due to land acquisition for the Eco Park are
crops/garden/vegetables (15 HHs), Pond (1 HH), Trees (9 HHs), Structures (4 HHs) and 2 HHs
affected by business losses. The losses have been estimated and will be compensated; and (iv)
the component 3 - Urban road and drainage uprading — has one household (4 APs) on the right
of way that will need to be relocated outside ROW within its owned area. For the whole
subproject there are 45 AHs with 244 APs and out of 45, 29 AHs (148 APs) will be severely
affected (more than 10% of their productive land). The households severely affected are all from
the ecological park component. From the whole AHs, there are 5 poor AHs, 5 are FHH and 9
AHs are from Ethnic minority.

Luang Namtha

151. In Luang Namtha, the key impacts will be as follow: (i) Component 2 — Urban Village
Upgrading — will require the acquisition of 2,509m? of private land affecting 7 HHs (92APs); (ii)
Component 3 — Urban Roads Drainage — will require 6,386 m? of public land and 352 m? of
private land, affecting 3 HHs (15 APs). Among the 10 AHs for these two components, none of
them will be severely affected in terms of loss of land: the percentage of land loss for each of
the AH is below 10% of the total land they own. There is no impacts on structures and no
resettlement. The 3 HHs affected in the Urban Road Drainage component will loose 15 teak
trees and for the urban village upgrading the 7 AHs will lose 39 trees (Teak, mango, bamboo).

a. Groundwater Analyses

152. The renovation of the landfills in Houayxay and Luang Namtha require an understanding
of the depth of the water table, and groundwater quality at both sites in order to complete the
designs for the renovations. Soil type and porosity at each site should also be analyzed in order
to complete the design the lined cells of the landfills. A draft TOR for groundwater study is
provided in Appendix C.
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b. Updating EMPs

153. The two subproject EMPs will need to be updated during the pre-construction phase to
ensure they meet the safeguard requirements of the final detailed designs of the subprojects.
This will involve finalization of mitigation sub-plans to manage potential impact areas such
erosion, sedimentation of surface waters, noise, dust and air quality, spoil disposal, traffic, and
worker and public safety at the project sites. The impact mitigations of the pre-construction
phase are detailed in the EMPs.

154. Key impact mitigation measures of the pre-construction phase are:

Initiation of required land acquisition and compensation for each subproject;
Completion of TOR for groundwater study;

Completion of detailed designs of the subprojects; and

Updating and initiation the subproject EMPs.

~— N N —

1
2
3
4

155. Updating the EMPs involves finalization of mitigation sub-plans for specific impact
modes such erosion, sedimentation of surface waters, noise, dust and air quality, spoil disposal,
traffic, and worker and public safety at the project sites. Details of the mitigations of the pre-
construction phase are provided in the EMPs.

3. Construction Phase

156. To prevent redundant assessment and reporting the common potential impacts &
mitigations of subproject components are addressed together allowing subsequent clearer
assessment and reporting of subproject-specific impacts and mitigations.

a. Common potential impacts of Houayxay and Luang Namtha
subproject components

157. Potential environmental impacts of the subprojects are associated primarily with the
short-term construction phase of the subproject components. Common impacts of construction
civil works activities are for example, reduced and/or blocked public access, disrupted business
and recreation, noise, dust and air pollution caused by increased truck traffic and heavy
equipment use, soil and surface water pollution caused by equipment operation and
maintenance, public and worker accidents, increased traffic accidents, land erosion and surface
water sedimentation, drainage and flooding problems, solid and domestic waste from worker
camps, social issues and community problems caused by migrant workers.

158. The short-term construction impacts and disturbances will vary depending on the
magnitude the subproject component(s) and location of implementation. For example, the
potential sedimentation of the Mekong river is much greater than the sedimentation of the Nam
Tha river due to the number and magnitude of component activities that will occur along the
Mekong river.

i. Common mitigation measures
159. Measures to mitigate and manage potential common impacts associated with the
construction phase of the subprojects are exemplified below. The mitigation measures are

detailed further in the EMPs for Houayxay and Luang Namtha subprojects. The regulations on
construction in Lao PDR are not well developed. The construction guidelines developed by the
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MOF™*, and when necessary appropriate regulations or guidelines of the IFC/World Bank
Environment, Health, and Safety Guidelines (2007) should be followed.

1) Care must be taken to ensure that sites for earthworks (e.g., excavations, trenches) that
are suspected to have unexploded ordnance (UXO) should be surveyed by UXO Lao
prior to construction. If such ordnance is detected clearing work will need to be
commissioned prior to undertaking civil works.

2) Open excavations should be fenced, and trenches covered where public walkways or
vehicles must cross.

3) A chance find management plan must be in place for cultural artifacts and property.

4) Regular use of wetting agents should be employed at construction sites to minimize dust.

5) All construction vehicles and equipment should be maintained in proper working order,
and not operated at night if possible to minimize noise.

6) Speed limits should be posted and adhered to by construction vehicles.

7) Where possible construction vehicles should use different roads or dedicated lanes of
roads shared by the public.

8) Trees and other vegetation at all construction sites and along road corridors should be
protected with minimal removal. No tree removal in protected and conservation
(preservation forests).

9) Present and past land use should be reviewed to assess whether excavated soils are
contaminated spoil. Contaminated spoil should be disposed at nearest landfill, or a
location approved by the provincial DONRE.

10) Berms and/or silt curtains should be constructed around all excavation/trench sites and
along all surface waters to prevent soil erosion and surface water sedimentation.

11) Local workers should be used as much as possible to prevent or minimize influx of
migrant workers, and incidence of social disease and community unrest.

12) Worker camps must have adequate domestic waste collection facilities and sufficient pit
latrines that are located away from public areas and surface waters as per Law on
Industry No. 01/99/NA (1999).

13) Dedicated fuel storage areas must be established away from public areas and marked
clearly.

14) To minimize the impact of construction on the public, and workers national regulations
guidelines for worker and public safety | the workplace should be followed. The IFC World
Bank Environment, Health, and Safety Guidelines (2007) cited above that govern the
safe and orderly operation of civil works should be followed if national directives are
incomplete or absent.

15) The creation of new borrow pits must be approved by DONRE, and begin with a plan to
restore the pit to the original state as possible with vegetation and fencing and signage
to protect the public.

16) Aggregates (e.g., sand, gravel, rock) that are transported by truck should be covered.

17) Prolonged use of temporary storage piles of fill should be avoided, or covered, or wetted
regularly to prevent dust and erosion.

18) If suitable land-based borrow pits are not available then sand or aggregate extraction
from rivers should be done at DONRE-approved locations licensed areas only. This is
especially important for the riverbank work along the Mekong river.

19) Storage of bulk fuel should be on covered concrete pads away from the public and
worker camp. Fuel storage areas and tanks must be clearly marked, protected and
lighted. Contractors should be required to have an emergency plan to handle fuel and oil
spillage.

= (MOF, 2009) School Construction Guidelines
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b. Subproject-specific impacts & mitigations
160. Listed below are potential construction-related impacts specific to subproject
components, or potential common impacts identified above that need to be highlighted for
mitigation.
Houayxay

Riverbank Upgrading & Protection, Riverside Road & Walkway, and Port Rehabilitation

Sedimentation and pollution

161. The installation of “green” slope stabilizing technologies, the construction of the riverside
roadway and pedestrian promenade, and rehabilitation of the port will expose the river to
significant sedimentation from soil erosion, and pollution from liquid and solid construction
waste.

162. The identified options for upgrading and protecting of the riverbank at the town centre
(para 32) need to be reviewed and clarified at detailed design phase. The potential impacts of
optional placements of erosion and slope protection technologies on the western main river side
of the island versus on the eastern mainland adjacent to the island (Figure 3) are different.
Moreover, the option of mining the island for required fill for the riverbank protection work as
opposed to obtain fill elsewhere needs to be reviewed.

163. The potential sedimentation and pollution of the Mekong river from upgrading and
protecting the riverbank on the west side of the island facing the main stem river would be much
greater than protecting the riverbank on the mainland east of the island. The main stem of the
Mekong river would be protected from erosion and sedimentation from riverbank work on the
mainland east of the island whereas would be exposed to sedimentation from riverbank
protection works on western side of the island.

Mitigation

164. To minimize sedimentation of the river all shoreline subproject activities should occur
during the dry season when maximum riverbank is out of water, and when the river most
effectively can be isolated from the civils works on the shoreline. Where possible temporary
earth berms or continuous plastic fences should be placed between civils works areas and the
river to contain loose soil. If possible a silt curtain parallel to the shore should be installed just
offshore to contain civil works activities and sedimentation that does occur to the inshore area
away from the main Mekong river.

165. An enforced formal construction waste collection and disposal plan is needed to ensure
all liquid and solid construction waste is not discarded into the river. All solid waste should be
routinely collected for disposal in landfill. Construction worker latrines should not be installed
near the river and are cleaned regularly. Similarly, all other domestic wastewater should be
contained away from river, and regularly disposed at DONRE-approved sites.

Disruption of boat traffic and river activities

166. Shoreline subproject components, in particular port rehabilitation, will potentially disrupt
normal boat traffic and increase risk of traffic accidents on the river. Any in-river shoreline
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protection and riverside road construction activities with boats or barges could affect local boat
traffic especially near the riverbank works. Normal tourist passenger and commercial boat
schedules at the ferry terminal will need to be modified when the port is upgraded. Complete
disruption of ferry traffic will occur if the present boat docks and ramps are removed without
temporary facilities installed.

167. The increased boat traffic in river caused by the addition of construction boat or barge
traffic in the river would increase the risk of boat accidents. Activities and uses of the river such
as fishing could be affected by construction boat traffic.

168. Access to fishing areas could be impaired or prevented. The two community managed
fishing areas at Tin That and Pa Oy villages on the Mekong river at Houayxay (Figure 19) could
be affected by the riverbank protection works.

Mitigation

169. Schedule any required riverbank work from boats or barges to miss fishing peak boat
traffic periods on the river. If possible designate areas along shoreline or navigation lanes of
river for construction boat/barge traffic to separate from other normal boat traffic on river. Install
shoreline and floating signage indicating riverbank works in progress, and to direct the public
must stay clear of the construction areas. All construction boat/barge traffic must stay clear of
the community managed fishing areas in the river, and the fishing areas should be well marked
including floating makers at the area boundaries.

Ecological Park and Recreation Area

170. The landscaping and civil works that will be necessary to develop the park will potentially
cause sedimentation and pollution of the lake which will become the focal point of the park. The
small fish community in the lake will be negatively affected by those construction disturbances,
as will current casual fishing by local residents.

Mitigation

171. The lake of the future ecological park in Houayxay must be protected from all
development activities with the construction of a temporary, continuous berm and plastic or
dense-link fence around the entire shoreline to prevent sedimentation from loose soil, and
pollution from discarded liquid and solid construction waste. Similar to construction phase of
other components a formal construction waste collection and management plan should be
created and implemented for the development of the ecological park.

172. The area and volume of soil that will be excavated/dredged from the riverbank/shoreline
or infilled to complete the riverbank, river port, and ecological park components is not clear at
the feasibility stage. The actual volumes soil removed or filled along the riverbank/shoreline
must wait until detailed designs of the individual components are complete including the length
of riverbank protection, and area of passenger staging area of port. However, explicit in the
EMP is minimal excavation of riverbank and only inshore dredging when essential.

Solid Waste Management
173. The renovation of the existing dumpsite, and access road could negatively affect normal
dumping operations of municipal waste, and the activities, livelihoods, and safety of the waste

pickers. The renovation of the dumpsite and overall waste management system must not
prevent or interfere with ongoing solid waste collection, transport, and management.
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Mitigation

174. Renovation activities must be scheduled in view of regular garbage truck movement
to/from the dumpsite in order to not interefere with normal dumping operations. The wastepicker
population must be made aware and understand the renovation plan, schedule, and timeline.
The consolidation and covering of the old waste heap and fields must follow the preparation of
the new and renovated waste cells so that shift of garbage dumping from old to renovated is not
dsrupted. Civil works for access road upgrades should be scheduled to avoid interference with
regular garbage truck movement on the road. Wetting agents should be applied to the access
road while being upgraded.

Influence of Thai Recycling Company

175. The understanding obtained from the DPWT in Hoauaxay is that the operations of the
Thai Recycling and Oil Recovery Plant located at the dumpsite contributed to the current
suboptimal function of the originally designed dumpsite. Thus, the design and sustainability of
the renovated dumpsite to controlled landfill status requires a good understanding of the current
and expected future waste management practices of the Thai company. Moreover, if the waste
type and management practice of the Thai recycling company cannot be compatible with the
planned dumpsite renovations then the M/DPWT needs to determine at detailed design phase:
a) if and how the Thai company must change their operations; and/or b) how the feasibility
designed renovation must be modified to ensure a sustainable renovated landfill site.

Mitigation

176. At the detailed design phase the feasibility design of the dumpsite renovations, and the
waste management practices of the the Thai company must be reviewed and modified where
necessary to ensure that the renovated landfill will operate sustainably.

Urban Roads and Drainage, and Wastewater Collection

177. The upgrades to the town drains, roads, and wastewater collection will increase local
dust levels and noise, create traffic congestion, and block or reduce access by residents.
Increased traffic along the affected roads from construction vehicles will increase risk of traffic
accidents with local vehicles. All components will require removal of vegetation and some trees.

Mitigation

178. Traffic congestion and risk of accidents can be mitigated with scheduled construction
traffic to avoid peak local traffic time on the roads, and use of dedicated roads or lanes if
possible for constrution vehicles. Wetting agents should be applied regularly to roads and
construction areas to minimize dust. To minimize loss of vegetation and trees, road widening
and width of improved or new drains should be as minimal as possible, and a formal tree
replacement and site restoration plan should be instituted. The plan should prescribe the
planting of 3 trees to replace every tree that is removed.

Luang Namtha
Improvements to Wastewater Drains, and Road Drainage
179. Similar to Houaxay the upgrades to the town wastewater drains and wastewater pond #2

(Figures 12 & 13), construction of Pond #1, and improved road drainage will create traffic
congestion, block or reduce access by residents, and increase risk of traffic accidents as a
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result of increased traffic congestion from construction vehicle traffic. Tree and vegetation
removal will be required.

Mitigation

180. Traffic congestion and risk of accidents can be mitigated with construction traffic
scheduled to avoid peak local traffic time on the roads, and use of dedicated roads or lanes if
possible for constrution vehicles. To minimize loss of vegetation and trees, road widening and
width of improved or new drains should be as minimal as possible, and a formal tree
replacement and site restoration plan should be instituted. The plan should prescribe the
planting of 3 trees to replace every tree that is removed. Wetting agents should be applied
regularly to roads and construction areas to minimize dust.

Solid Waste Management

181. The renovation of the existing dumpsite and access road could negatively affect normal
municipal waste dumping operations, and the activities, livelihoods, and safety of the waste
pickers. The renovation of the dumpsite and overall waste management system must not
prevent or interfere with ongoing solid waste collection, transport, and management.

Mitigation

182. Renovation activities must be scheduled in view of regular garbage truck movement to
and from the dumpsite to not interefere with normal dumping operations. The wastepicker
population must be made aware and understand the renovation plan, schedule, and timeline.
The consolidation and covering of the old waste heap and fields must follow the preparation of
the new and renovated waste cells so that shift of garbage dumping from old to renovated is not
dsrupted. Civil works for access road upgrades should be scheduled to avoid interference with
regular garbage truck movement on the road. Wetting agents should be applied to the access
road while being upgraded.

Urban Recreation Facilities and Village Upgrading

183. The upgrades to the roads, drainage, and infrastructure of the five (5) widely spread
demonstration villages (Figure 12) will create traffic congestion, dust and noise, and block or
reduce access by residents. Increased ftraffic along the affected roads from construction
vehicles will increase risk of traffic accidents with local vehicles. All components will require
removal of vegetation and some trees.

Mitigation

Traffic congestion and risk of accidents can be minimized with scheduled construction traffic to
avoid peak local traffic time on the roads, and use of dedicated roads or lanes if possible for
constrution vehicles. To minimize loss of vegetation and trees a formal tree replacement and
site restoration plan should be instituted. The plan should prescribe the planting of 3 trees to
replace every tree that is removed. Wetting agents should be applied regularly to roads and
construction areas to minimize dust.

Nam Tha River Bridge
184. The construction of the bridge over the Nam Tha river for the road to Thongdi village
(Figures 17 & 29) will potentially result in pollution, and major sedimentation of the river from soil

erosion, and discarded liquid and solid construction waste. Loss of aquatic habitat will also
occur if bridge support pilings are constructed in the river.
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Mitigation

185. The design of the bridge should locate bridge support piles on both riverbanks not in the
river to prevent major disturbance to aquatic habitat. To prevent or minimize heavy
sedimentation of river from erosion, earthen berms and plastic sheet fencing should be placed
along both river banks extending well above and below the bridge alignment to isolate river from
shoreline civil works, and loose soils at construction site should be wetted regularly. Similar to
other subprject componenets a formal construction waste collection and management plan
should be implemented at the bridge construction area to keep all waste out of river.

C. Induced and Cumulative Impacts

186. A potential induced spatial or temporal cumulative impact of the targeted increase in
socioeconomic development of the two corridor towns of Houayxay and Luang Namtha is
increased consumption of natural resources, and pollution. Houayxay would likely be the most
sensitive to increased consumption and pollution due to the tourist and commercial
development that is supported by the Mekong river, and the juxtaposition of Houayxay with
Myanmar, Thailand, and PRC China

D. Climate Change

1. Projections

187. Recent reports and summaries, e.g.,*®,* % of climate change scenarios for Cambodia
based on the most recent climate change projections of the different Global Circulation Models
(GCM) and Regional Climate Models (RCM) indicate that by 2100 average annual air
temperature in the country may increase between 1.4 - 4.3C°, and total annual rainfall increases
in northern Laos of +4.3% with the greatest increase during the rainy season. Frequency of
extreme weather events is expected to increase. Being landlocked sea level rise is not an issue
with Laos subprojects.

2. Climate Risk and Vulnerability

188. The sensitivity to climate change of the subprojects in Houayxay and Luang Namtha was
screened Low with the initial REA of subproject (Appendix A) due to the relatively high inland
locations of the subprojects, and because explicit in the design of the subproject components in
or near low lying areas, or on riverbanks is resilience to increased rainfall and seasonal flood
levels caused by climate change. With the overall sensitivity to climate change being the next
steps in the climate risk assessment flowchart®® defined by applying the AWARE sensitivity
assessment and then the more in-depth CVRA are not necessary.

% UNEP, 2010. Assessment of Capacity Gaps and Needs of Southeast Asian Countries Addressing Impacts,
Vulnerabilities, and Adaption to Climate Variability and Climate Change, 215 pgs + references

37 World Bank, GFDDR, 2011. Vulnerability, Risk Reduction, and Adaptation to Climate Change: Lao PDR, 15 pgs.

% ADB, 2014. ADB Support to Climate Change in Laos, statement provide by S. Schipani, LRM

% ADB (2014) Climate Proofing ADB Investment in the Transport Sector: Initial Experience, 88 pgs + Appendices
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3. Contribution to Global Climate Change
a. Greenhouse gas emissions
i. Overview

189. The single potential significant source of GHGs of the subprojects in Houayxay and
Luang Namtha is the solid waste management (SWM) components. The production of methane

(CH,) occurs from anaerobic decomposition of solid organic matter in the cells of landfills*°,*’

which is emitted to the atmosphere unless captured and flared, or otherwise neutralized.
Methane is the most important GHG because the greenhouse gas effect of CH4 is 40-50 times

stronger than the effect of carbon dioxide (COz).

190. Similarly, wastewater treatment can also produce methane and other GHGs depending
on the extent of anaerobic treatment processes via anaerobic lagoons which are also released
to the atmosphere unless captured and neutralized. However, the WWT components of the two
subprojects in Houayxay and Luang Namtha will not generate GHGs because the subprojects
will only improve existing raw drainage and collection ponds - not develop active WW treatment
processes with new WWTPs.

191. The SWM components in Houayxay and Luang Namtha consist of renovating the
currently unmanaged dumpsites in both towns to more modern managed landfills which will
include lined, covered waste cells, groundwater monitoring tube wells, and leachate collection
and storage. Expectedly, the renovated landfills will produce more methane than currently
produced by the existing unmanaged dumpsites because by design the new solid waste cells of
the renovated landfill will be more anaerobicthan the existing less confined - scattered piles of
solid waste at the existing dumpsites which undergo more aerobic decomposition*%.

ii. Feasibility design

192. Thus, expected increases in GHG production caused by the renovation of the existing
dumpsites will be marginal to the GHGs currently being produced and released to the
atmosphere by the dumpsites. At the feasibility design stage there is no plan to capture
and flare, or otherwise neutralize the methane produced from the renovated landfills,
thus methane that is produced will be emitted to the environment. SWM activities that
act as credits to reduce GHG emissions / tonne of waste transported to the landfills are
recycling and use of larger more fuel efficient garbage trucks*>. While new trucks are
part of the renovated solid waste management systems of both towns, formal Material
Recycling Facilities (MRF) are not included in the feasibility design of the SWM
components of the subprojects, therefore, anticipated increases in recycling at the
renovated landfills will be passive at best.

4 Bogner et al. 2007. Waste Management, In Climate Change 2007: Mitigation. Contribution of Working Group Il to
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA

“! Doorn and Irving 2006. IPCC Guidelines for Greenhouse Gas Inventories, Wastewater Treatment & Discharge

42
Footnote 40

* Footnote 39

69



193. Consideration should be given at detailed engineering design stage of including
methane flaring at the renovated dumpsites, and developing more modern on-site MRFs to
actively promoting recycling. These technical options will act to offset the production of GHGs.

ii. Retroactive estimation of GHGs

194. A defensible, retroactive quantitative assessment of the effect of the SWM components
on GHG production is strongly limited by the uncertainties and lack of information on key
parameters such as biophysical features of the dumpsite areas, inventory of types and volumes
of solid waste, and unknown future changes to recycling. The GHG assessment parameters
need to be explicit in the design of the PPTA otherwise only qualitative estimations of the impact
of the subprojects on GHGs are defensible.

IGES GHG Simulation Model

195. An example tool for estimating GHG production and emissions from landfills is the
simulation model developed by the Institute for Global Environmental Studies (IGES). The
model integrates the range of factors influencing GHG production and emissions of SWM
activities from the literature into a commercial spreadsheet to allow simulation of the effects of
different types of SWM techniques and activities for different combinations of solid wastes on
GHG emissions including recycling and garbage truck transport. However, for credible
estimations the model requires detailed information on biophysical conditions, accurate solid
waste types and volumes, and transportation which are beyond the scope of the PPTA design.

196. Assuming that all activities of SWM at the dumpsite sites remain the same and only an
increase in the anaerobic decomposition of solid waste occurred with the installation of the
modern waste cells, the SWM IGES model would simulate a general marginal increase in GHG
production from the renovated landfills. However, again the simulation is decidedly crude
because of the absence of detailed input data for the simulation.

197. Consideration of climate change can include measures to reduce other contributions of
the subprojects to greenhouse gas production. Efforts through design will be taken to reduce the
carbon footprint of the project by ensuring for example that speed limits along upgraded roads
are established and subsequently enforced, vehicles that use the upgraded roads are
maintained in good working order, and all lighting installed at the subproject component sites
use light bulbs that are energy efficient.

VIl.  ANALYSIS OF ALTERNATIVES
1. Houayxay

198. The analysis of subproject alternatives considered the Mekong riverbank protection
subcomponent. Initially the EA requested that a continuous [ca 5-6 km] section of riverbank be
upgraded and protected from the town centre south to the international bridge (Figure 2).
However, after inspection of the entire section of riverbank from a slow boat the PPTA
determined that only a short continuous section at the town centre needed of upgrading, and
that only a few shorter intermittent sections south of the town centre required protection.
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2. Luang Namtha

199. The 5-7 demonstration villages selected for upgrading was reduced significantly from the
original list of villages requested by the EA.

VIIl.  INFORMATION DISCLOSURE AND PUBLIC GRIEVANCE MECHANISM

200. As described above the subproject components were introduced to affected
stakeholders as part of the joint social-environment surveys and consultations. Verbal and
visual presentations of the subprojects were provided to all stakeholders ahead of the facilitated
consultation discussions.

201. The formal disclosure of information in the local language to affected persons and
stakeholders that occurred during the development of the IEE is meant to form the beginning of
continued information disclosure and stakeholder involvement as the project is implemented. As
part of the stakeholder communication strategy developed for IEE regular information exchange
meetings with stakeholders is required throughout implementation of the subprojects.

202. The IEE must be easily available to the stakeholders contacted during examination in
written and verbal forms in the local language. The IEE should be available on the provincial
DPWT web sites, at DPWT offices, district offices, and subproject sites. Similarly, all project
reporting with specific reference to stakeholder consultation minutes, environmental monitoring,
and reports on EMP implementation released by the EA/PSC should be available at the same
offices and web sites. The IEE will also be available on the ADB web site. And after
implementation of subprojects begins, all environmental and EMP reporting submitted by the
EA/PSC will also be available on the ADB web site.

203. A well-defined grievance redress and resolution mechanism will be established to
address all affected stakeholders grievances and complaints regarding environment, land
acquisition, compensation and resettlement in a timely and satisfactory manner. Given the
project’s joint approach to consultation of the same mechanism will be used for issues of
environmental impact or disturbance at any stage of the implementation of all subprojects. All
stakeholders will be made fully aware of their rights, and the detailed procedures for filing
grievances and an appeal process will be published through an effective public information
campaign. The grievance redress mechanism and appeal procedures will also be explained in a
project information booklet (PIB) that will be distributed to all stakeholders.

204. Stakeholders or persons affected by the subprojects are entitled to lodge complaints
regarding any environmental issue or any aspect of the land acquisition and resettlement
requirements such as, entitlements, rates and payment and procedures for resettlement and
income restoration programs. Stakeholder complaints can be made verbally or in written form.
In the case of verbal complaints, the committee on grievance will be responsible to make a
written record during the first meeting with the stakeholders.

205. A Grievance Committee will be organized in villages comprising local leaders designated
for such tasks. The designate officials shall exercise all efforts to settle affected stakeholder
issues at the village level through appropriate community consultation. All meetings shall be
recorded by the grievance committee and copies shall be provided to affected stakeholders. A
copy of the minutes of meetings and actions undertaken shall be provided to the DPWT, IUs,
DONREs, and ADB upon request.
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206. The procedures for grievance redress are set out below. The procedure described below
should apply easily to both social and environmental issues and be consistent with the legal
process for resolution of disputes in Lao PDR, and exemplifies the desired collaboration among
the different levels of government as recently described by Decision 7536/MONRE (2012).

i) Stage 1: Complaints from affected stakeholders for the first time shall be lodged
verbally or in written form with the village head or commune leader. The complaints
shall be discussed with the affected stakeholder and the designated Head of
Grievance Committee or members of the committee. It will be the responsibility of the
Head of Grievance Committee to resolve the issue within 15 days from the date the
complaint is received. All meetings shall be recorded and copies of the minutes of
meetings will be provided to APs.

i) Stage 2: If no understanding or amicable solution can be reached or if no response is
received from the grievance committee within 15 days from filing the complaint, the
affected stakeholder can elevate the case to the District Grievance Committee. The
District Grievance Committee is expected to respond within 15 days upon receiving
the affected stakeholder’s appeal.

iii) Stage 3: If the affected stakeholder is not satisfied with the decision of the District
Office, or in the absence of any response, the APs can appeal to the Provincial
Grievance Committee (PGC). The PGC will review and issue a decision on the
appeal within 30 days from the day the complaint is received.

iv) Stage 4: If the affected stakeholder is still not satisfied with the decision of the PGC
or in the absence of any response within the stipulated time, the affected
stakeholder’s, as a last resort may submit his/her case to the provincial court. The
court will address the appeal by written decision and submit copies to the respective
entities which include the DPWT, DONRE, DGC/PGC and the affected stakeholder.
If however, the affected stakeholder is still not satisfied the court’s decision, the case
may be elevated to the provincial court. If however, the decision of the provincial
court is still unsatisfactory to the affected stakeholder, the affected stakeholder may
bring the complaints to the Higher Court.

207. The External Monitoring Organization (EMO) will be responsible for checking the
procedures and resolutions of grievances and complaints. The EMO must have expertise and
experience in social and environmental issues associated with infrastructure developments. The
EMO may recommend further measures to be taken to redress unresolved grievances. The
Project Supervising Consultants will provide the necessary training to improve grievance
procedures and strategy for the grievance committee members when required.

208. The executing agency will shoulder all administrative and legal fees that will be incurred
in the resolution of grievances and complaints if the affected stakeholder wins the case. Other
costs incurred by legitimate complaints will also be refunded by the project if the affected
stakeholder wins their case.

209. In cases where affected stakeholder does not have the writing skills or are unable to
express their grievances verbally, affected stakeholder is encouraged to seek assistance from
the recognized local groups, district DONRE staff, or NGO or other family members, village
heads or community chiefs to have their grievances recorded in writing, and to have access any
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environmental or social surveys or valuation of assets, to ensure that where disputes do occur,
all the details have been recorded accurately enabling all parties to be treated fairly. Throughout
the grievance redress process, the responsible committee will ensure that the concerned
affected stakeholder is provided with copies of complaints and decisions or resolutions reached.

210. If efforts to resolve disputes using the grievance procedures remain unresolved or
unsatisfactory, affected stakeholder has the right to directly discuss their concerns or problems
with the ADB Southeast Asia Department through the ADB Lao PDR Resident Mission (LRM). If
APs are still not satisfied with the responses of LRM, they can directly contact the ADB Office of
the Special Project Facilitator (OSPF).

IX. CONCLUSIONS AND RECOMMENDATION

211. The examination of the subprojects in Houayxay and Luang Namtha indicates that the
potential environmental impacts are largely restricted to the construction phase of the subproject
components. The civil construction disturbances such dust, noise, traffic disruptions, erosion
and sedimentation, and public and worker safety can be managed effectively with standard
construction practices (e.g., IFC/World Bank 2007).

212. The description of the feasibility designs of the two subprojects combined with available
information on the affected environment is sufficient to identify the scope of potential
environmental impacts of the project. Providing that significant changes do not occur to the
design of one or more of the subproject components, and that new sensitive environmental or
social receptor data is not discovered, a further detailed environmental impact assessment (EIA)
of the project is not required.

213. The separate EMPs developed for the subprojects provide impact mitigation plans,
environmental monitoring plans, and specify the institutional responsibilities and capacity needs
for the environmental management of the subprojects. The EMPs will need to be reviewed and
updated at the detailed design phase to ensure that they fully address the potential impacts of
the final subproject designs.
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APPENDIX A: RAPID ENVIRONMENTAL ASSESSMENTS OF SUBPROJECTS

Houayxay Subproject

Rapid Environmental Assessment (REA) Checklist Ports and Harbours

Country/Project Title: | Second Corridor Towns Development Project, PPTA 8425 VIE — Houayxay

Sector Division: | Riverbank Upgrading and River Port Rehabilitation / Urban Development / SERD

Screening Questions

Yes

No

Remarks

A. Project Siting
Is the Project area adjacent to, or within any of the
following environmentally sensitive areas?

= Cultural heritage site

= Protected Area

= Wetland

= Mangrove

= Estuarine

= Buffer zone of protected area

= Special area for protecting biodiversity

B. Potential Environmental Impacts
Will the Project cause...

= encroachment on precious ecology resulting in
loss or damage to fisheries and fragile coastal
habitats such as coral reefs, mangroves, and
seagrass beds?

= short-term increase in turbidity and sunlight
penetration as well as changes in sediment
pattern and flows at dredging site?

The EMP for project prescribes
mitigation measures to minimize
erosion and sedimentation of Mekong
river

= removal and disturbance of aquatic flora and
fauna at dredging site?

No dredging is planned for riverbank
or port rehabilitation works

= deterioration of water quality due to silt runoff
and sanitary wastes from worker-based camps
and chemicals used in construction?

The EMP for project prescribes
mitigation measures to prevent
worker camp waste runoff to Mekong
river

= alteration of bottom surface and modifications
to bathymetry, causing changes in tidal bore,
river circulation, species diversity, and salinity?
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Screening Questions

Yes

No

Remarks

changes in sediment pattern and littoral drift
that may cause beach erosion of neighboring
areas?

modification of terrestrial habitat by upland
disposal of dredged material or covering of
potential archaeological sites with dredge spoil?

short-term air quality degradation due to
dredging-related operations?

noise and vibration due to blasting and other
civil works?

risks and vulnerabilities related to occupational
health and safety due to physical, chemical,
biological, and radiological hazards during
project construction and operation?

dislocation or involuntary resettlement of
people?

disproportionate impacts on the poor, women
and children, Indigenous Peoples or other
vulnerable groups?

other social concerns relating to
inconveniences in living conditions in the
project areas?

social conflicts if construction depletes local
fishery resources on which communities
depend for subsistence?

poor sanitation and solid waste disposal in
construction camps and work sites, and
possible transmission of communicable
diseases from workers to local populations
(such as STI's and HIV/AIDS)?

The EMP for project prescribes
to manage
worker camp waste. Social diseases
will be prevented with education,
small  migrant

mitigation

and a
population

sub-plan

worker

social concerns relating to local inconveniences
associated with port operation (e.g. increased
volume of port traffic, greater risk of accidents,
communicable disease transmission)?

deterioration of water quality due to ship (e.g.
ballast water, oil waste, lubricant and fuel spills,
sewage) and waterfront industry discharges?
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Screening Questions

Yes

No

Remarks

increased noise and air pollution resulting from
airborne emissions (e.g. gas, smoke, fumes)
from maneuvering and berthing ships and the
waterfront industry?

Minor short-term decreases in air
quality from shoreline earthwork
machines will be managed with
prescribed equipment maintenance
program

large population increase during project
construction and operation that causes
increased burden on social infrastructure and
services (such as water supply and sanitation
systems)?

social conflicts especially when workers from
other areas are hired?

impact due to
migrant worker

Minor potential
anticipated small
population

risks to community health and safety due to the
transport, storage, and use and/or disposal of
materials such as explosives, fuel and other
chemicals during construction and operation?

community safety risks due to both accidental
and natural hazards, especially where the
structural elements or components of the project
are accessible to members of the affected
community or where their failure could result in
injury to the community throughout project
construction, operation and decommissioning?

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development
Subsector: Riverbank Upgrading and River Port Rehabilitation

Division/Department: Urban Development / SERD

Screening Questions Score Remarks
Location Is siting and/or routing of the project (or its components) By design the developed or
and Design | likely to be affected by climate conditions including rehabilitated riverbank, and
of project extreme weather related events such as floods, 0 rehabilitated port will be designed to
droughts, storms, landslides? be resilient to seasonal high water
levels of Mekong river now, and in
climate change rainfall scenarios
Would the project design (e.g. the clearance for bridges) As above.
need to consider any hydro-meteorological parameters
(e.g., sea-level, peak river flow, reliable water level, peak 1
wind speed etc)?
Materials Would weather, current and likely future climate 0
and conditions (e.g. prevailing humidity level, temperature
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Maintenance | contrast between hot summer days and cold winter
days, exposure to wind and humidity hydro-
meteorological parameters likely affect the selection of
project inputs over the life of project outputs (e.qg.
construction material)?

Would weather, current and likely future climate
conditions, and related extreme events likely affect the 0
maintenance (scheduling and cost) of project output(s) ?

Performance | Would weather/climate conditions, and related extreme
of project | events likely affect the performance (e.g. annual power
outputs production) of project output(s) (e.g. hydro-power 0
generation facilities) throughout their design life time?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2
Result of Initial Screening (Low, Medium, High): Low Other Comments: n/a
Rapid Environmental Assessment (REA) Checklist Roads and Highways

Country/Project Title: | Second Corridor Towns Development Project, PPTA 8425 VIE — Houayxay

Riverside road and walkway / Urban Development / SERD

Sector Division:

Screening Questions Yes | No Remarks
A. Project Siting
Is the project area adjacent to or within any of the
following environmentally sensitive areas?
= Cultural heritage site

X
= Protected Area X
= Wetland X
= Mangrove

X
= Estuarine

X
= Buffer zone of protected area «
= Special area for protecting biodiversity x

B. Potential Environmental Impacts
Will the Project cause...
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Screening Questions Yes | No Remarks

encroachment on historical/cultural areas;

disfiguration of landscape by road embankments, X

cuts, fills, and quarries?

encroachment on precious ecology (e.g. sensitive

or protected areas)? X

alteration of surface water hydrology of The EMP for project will prescribe

waterways crossed by roads, resulting in mitigation measures to manage

increased sediment in streams affected by X erosion and sedimentation of small

increased soil erosion at construction site? streams and Mekong river during
construction phase

deterioration of surface water quality due to silt The EMP will prescribe worker camp

runoff and sanitary wastes from worker-based X waste management plans

camps and chemicals used in construction?

increased local air pollution due to rock crushing,

cutting and filling works, and chemicals from X

asphalt processing?

risks and vulnerabilities related to occupational

health and safety due to physical, chemical,

biological, and radiological hazards during project X

construction and operation during project

construction and operation?

noise and vibration due to blasting and other civil The EMP for project prescribes

works? X mitigation sub-plans for noise.
Blasting is not required.

dislocation or involuntary resettlement of people? X Not sure at this time

dislocation and compulsory resettlement of o

people living in right-of-way? X Not sure at this time

disproportionate impacts on the poor, women and

children, Indigenous Peoples or other vulnerable X

groups?

other social concerns relating to inconveniences

in living conditions in the project areas that may

trigger cases of upper respiratory problems and X

stress?

hazardous driving conditions where construction The EMP prescribes construction

interferes with pre-existing roads? X traffic management to protect the

local public

poor sanitation and solid waste disposal in The EMP for project prescribes plan

construction camps and work sites, and possible for waste management at

transmission of communicable diseases (such as X construction sites and work camps.

STI's and HIV/AIDS) from workers to local STIs and HIV are not expected to

populations? be a problem due to mostly local
worker force

creation of temporary breeding habitats for

diseases such as those transmitted by X

mosquitoes and rodents?

78




Screening Questions Yes | No Remarks
= accident risks associated with increased vehicular The EMP for project prescribes
traffic, leading to accidental spills of toxic mitigation measures to manage the
materials? increased construction traffic.
X : . :
Transport of toxic materials during,
and after construction is not
planned
= increased noise and air pollution resulting from The EMP for project prescribes
traffic volume? mitigation measures for increased
noise and local air pollution from
X . ) )
increased traffic during
construction, and after roads are
completed
= increased risk of water pollution from oil, grease The EMP for project prescribes
and fuel spills, and other materials from vehicles X mitigation measures to manage
using the road? waste hydrocarbons at construction
sites
= social conflicts if workers from other regions or
countries are hired? X
= large population influx during project construction Mostly local worker force is
and operation that causes increased burden on expected for construction phase
social infrastructure and services (such as water X which will not strain urban utilities
supply and sanitation systems)?
= risks to community health and safety due to the
transport, storage, and use and/or disposal of
materials such as explosives, fuel and other X
chemicals during construction and operation?
= community safety risks due to both accidental and
natural causes, especially where the structural
elements or components of the project are
accessible to members of the affected community X
or where their failure could result in injury to the
community throughout project construction,
operation and decommissioning.

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development

Subsector: Riverside road and walkway

Division/Department: Urban Development / SERD

Screening Questions

Score

Remarks

Location
Design
project

and
of

Is siting and/or routing of the project

components)

such as floods, droughts, storms, landslides?

(or

likely to be affected by climate
conditions including extreme weather related events

its

The designs including grading of
upgraded roads and proposed shore
road will need to be designed to be
resilient to increases in local
rainfall/flooding events, and erosion
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due to climate change.

Would the project design (e.g. the clearance for
bridges) need to consider any hydro-meteorological
parameters (e.g., sea-level, peak river flow, reliable
water level, peak wind speed etc)?

Materials and
Maintenance

Would weather, current and likely future climate
conditions (e.g. prevailing humidity level, temperature
contrast between hot summer days and cold winter
days, exposure to wind and humidity  hydro-
meteorological parameters likely affect the selection
of project inputs over the life of project outputs (e.g.
construction material)?

Would weather, current and likely future climate
conditions, and related extreme events likely affect
the maintenance (scheduling and cost) of project
output(s) ?

Performance
of project
outputs

Would weather/climate conditions, and related
extreme events likely affect the performance (e.g.
annual power production) of project output(s) (e.g.
hydro-power generation facilities) throughout their
design life time?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2

Result of Initial Screening (Low, Medium, High): Low

Rapid Environmental Assessment (REA) Checklist

Country/Project Title:

Sector Division:

Other Comments: n/a

SOLID WASTE

Second Corridor Towns Development Project, PPTA 8425 VIE — Houayxay

Solid Waste Management / Urban Development / SERD

Screening Questions Yes No Remarks

A. Project Siting ¢ Rehabilitated landfill
Is the project area
= Densely populated? X
= Heavy with development activities? X
= Adjacent to, or within any environmentally sensitive areas?

e Cultural heritage site X

e Protected Area X

e Wetland X

e Mangrove X
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Screening Questions Yes No Remarks
e Estuarine X
e Buffer zone of protected area X
e Special area for protecting biodiversity X
e Bay X
B. Potential Environmental Impacts
Will the Project cause...
= impacts associated with transport of wastes to the
disposal site or treatment facility X
= impairment of historical/cultural monuments/areas and X
loss/damage to these sites?
= degradation of aesthetic and property value loss? X
= nuisance to neighboring areas due to foul odor and influx X
of insects, rodents, etc.?
= dislocation or involuntary resettlement of people? X
= disproportionate impacts on the poor, women and X
children, Indigenous Peoples or other vulnerable groups?
= risks and vulnerabilities related occupational health and
safety due to physical, chemical, biological, and X
radiological hazards during project construction and
operation?
= public health hazards from odor, smoke from fire, and X
diseases transmitted by flies, insects, birds and rats?
= deterioration of water quality as a result of contamination Upgraded landfill will include
of receiving waters by leacheate from land disposal leachate  collection  and
system? X storage system which will
improve quality of discharge
to stream below.
= contamination of ground and/or surface water by leach Upgraded landfill will be lined
ate from land disposal system? with  clay and include
X leachate collection and
storage system which should
improve affected
groundwater quality.
» land use conflicts? X
= pollution of surface and ground water from leachate Upgraded landfill will be lined
coming form sanitary landfill sites or methane gas with  clay and include
produced from decomposition of solid wastes in the leachate collection and
absence of air, which could enter the aquifer or escape storage system which should
through soil fissures at places far from the landfill site? X improve affected discharge
stream and qgroundwater
quality. Methane gas
produced by landfill will
dissipate uncollected.
= inadequate buffer zone around landfill site to alleviate X

nuisances?

81




where their failure could result in injury to the community
throughout project construction, operation and
decommissioning?

Screening Questions Yes No Remarks
= road blocking and/or increased traffic during construction X
of facilities?
= noise and dust from construction activities? The EMP prescribes
mitigation =~ measures  for
X controlling noise and dust
during construction at site
and along access road
= temporary silt runoff due to construction? X
= hazards to public health due to inadequate management
of landfill site caused by inadequate institutional and X
financial capabilities for the management of the landfill
operation?
= emission of potentially toxic volatile organics from land X
disposal site?
= surface and ground water pollution from leach ate and Clay liner and leachate
methane gas migration? collection system  should
X prevent contamination of
groundwater by leachate.
Methane gas will dissipate
freely
= loss of deep-rooted vegetation (e.g. tress) from landfill X
gas?
= explosion of toxic response from accumulated landfill gas X
in buildings?
= contamination of air quality from incineration? X
= public health hazards from odor, smoke from fire, and Landfill located away from
diseases transmitted by flies, rodents, insects and birds, X settlements
etc.?
= health and safety hazards to workers from toxic gases
N . X
and hazardous materials in the site?
= large population influx during project construction and Local worker force is
operation that causes increased burden on social X expected
infrastructure and services (such as water supply and
sanitation systems)?
= social conflicts if workers from other regions or countries X Local worker force is
are hired? expected
= risks to community health and safety due to the transport,
storage, and use and/or disposal of materials such as X
explosives, fuel and other chemicals during construction
and operation?
= community safety risks due to both accidental and natural
hazards, especially where the structural elements or
components (e.g., landfill or incinerator) of the project
are accessible to members of the affected community or X

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development
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Subsector: Solid Waste Management

Division/Department: Urban Development / SERD

Screening Questions Score Remarks

Location and | Is siting and/or routing of the project (or its components) likely to Existing landfill
Design of project be affected by climate conditions including extreme weather is located at an
related events such as floods, droughts, storms, landslides? 0 elevation that is
not susceptible
to flooding

Would the project design (e.g. the clearance for bridges) need
to consider any hydro-meteorological parameters (e.g., sea-
level, peak river flow, reliable water level, peak wind speed
etc)?

Materials and | Would weather, current and likely future climate conditions (e.g.
Maintenance prevailing humidity level, temperature contrast between hot
summer days and cold winter days, exposure to wind and
humidity hydro-meteorological parameters likely affect the
selection of project inputs over the life of project outputs (e.g.
construction material)?

Would weather, current and likely future climate conditions, and
related extreme events likely affect the maintenance 0
(scheduling and cost) of project output(s) ?

Performance of | Would weather/climate conditions, and related extreme events
project outputs likely affect the performance (e.g. annual power production) of
project output(s) (e.g. hydro-power generation facilities)
throughout their design life time?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2

Result of Initial Screening (Low, Medium, High): Low

Other Comments: A groundwater study to determine water table depth and groundwater quality will need to be
conducted at detailed design phase.

Rapid Environmental Assessment (REA) Checklist URBAN DEVELOPMENT

Country/Project Title: | Second Corridor Towns Development Project, PPTA 8425 VIE — Houayxay

Sector Division:

Ecological Park, Urban Roads & Drainage, and Wastewater Collection / Urban Development /

Screening Questions Yes | No Remarks

A. Project Siting
Is the project area

= Densely populated? X
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Screening Questions Yes | No Remarks
= Heavy with development activities? X
= Adjacent to or within any environmentally sensitive X
areas?
e Cultural heritage site X
e Protected Area X
e Wetland X
e Mangrove X
e Estuarine X
e Buffer zone of protected area X
e Special area for protecting biodiversity X
e Bay X
B. Potential Environmental Impacts
Will the Project cause...
= impacts on the sustainability of associated
sanitation and solid waste disposal systems and X
their interactions with other urban services.
= deterioration of surrounding environmental
conditions due to rapid urban population growth,
commercial and industrial activity, and
increased waste generation to the point that X
both manmade and natural systems are
overloaded and the capacities to manage these
systems are overwhelmed?
= degradation of land and ecosystems (e.g. loss
of wetlands and wild lands, coastal zones, X
watersheds and forests)?
= dislocation or involuntary resettlement of Unsure at this time
people? X
= disproportionate impacts on the poor, women
and children, Indigenous Peoples or other X
vulnerable group?
= degradation of cultural property, and loss of
cultural heritage and tourism revenues? X
= occupation of low-lying lands, floodplains and
steep hillsides by squatters and low-income X

groups, and their exposure to increased health
hazards and risks due to pollutive industries?
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Screening Questions

Yes

No

Remarks

= water resource problems (e.g.
depletion/degradation of available water supply,
deterioration for surface and ground water
quality , and pollution of receiving waters?

air pollution due to urban emissions?

risks and vulnerabilities related to occupational
health and safety due to physical, chemical and
biological hazards during project construction
and operation?

road blocking and temporary flooding due to
land excavation during rainy season?

noise and dust from construction activities?

The EMP for project prescribes
mitigation measures for noise and
dust during construction.

traffic disturbances due to construction material
transport and wastes?

The EMP for project prescribes
mitigation measures for increased
traffic and risk of traffic accidents
during construction.

temporary silt runoff due to construction?

hazards to public health due to ambient,
household and occupational pollution, thermal
inversion, and smog formation?

water depletion and/or degradation?

overpaying of ground water, leading to land
subsidence, lowered ground water table, and
salinization?

contamination of surface and ground waters due
to improper waste disposal?

pollution of receiving waters resulting in amenity
losses, fisheries and marine resource depletion,
and health problems?

large population influx during project
construction and operation that causes
increased burden on social infrastructure and
services (such as water supply and sanitation
systems)?

social conflicts if workers from other regions or
countries are hired?

risks to community health and safety due to the
transport, storage, and use and/or disposal of
materials such as explosives, fuel and other
chemicals during operation and construction?

85




Screening Questions Yes | No

Remarks

= community safety risks due to both accidental
and natural hazards, especially where the
structural elements or components of the project
are accessible to members of the affected X
community or where their failure could result in
injury to the community throughout project
construction, operation and decommissioning?

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development

Subsector: Ecological Park, Urban Roads & Drainage, and Wastewater Collection

Division/Department: Urban Development/ SERD

Screening Questions Score Remarks
Location and | Is siting and/or routing of the project (or its components) Design of ecological park
Design of | likely to be affected by climate conditions including extreme facilities will need to
project weather related events such as floods, droughts, storms, consider increased
landslides? frequency and severity of
1 rainfall events/flooding
around lake area caused
by climate change.
Similarly, for roan
upgrades
Would the project design (e.g. the clearance for bridges)
need to consider any hydro-meteorological parameters (e.g., 0
sea-level, peak river flow, reliable water level, peak wind
speed etc)?
Materials  and | Would weather, current and likely future climate conditions
Maintenance (e.g. prevailing humidity level, temperature contrast between
hot summer days and cold winter days, exposure to wind 0
and humidity hydro-meteorological parameters likely affect
the selection of project inputs over the life of project outputs
(e.g. construction material)?
Would weather, current and likely future climate conditions,
and related extreme events likely affect the maintenance 0
(scheduling and cost) of project output(s) ?
Performance of | Would weather/climate conditions, and related extreme
project outputs | events likely affect the performance (e.g. annual power 0

production) of project output(s) (e.g. hydro-power generation
facilities) throughout their design life time?

Options for answers and corresponding score are provided below:

Result of Initial Screening (Low, Medium, High): Low

Response Score
Not Likely 0
Likely 1
Very Likely 2

Other Comments: n/a
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Luang Namtha Subproject

Rapid Environmental Assessment (REA) Checklist: SEWAGE TREATMENT

Country/Project Title: Second Corridor Towns Development Project, PPTA 8425 VIE — Luang Namtha

Sector Division: | Improved Wastewater Treatment and Drainage / Urban Development / SERD

Screening Questions Yes | No Remarks
B. Project Siting
Is the project area in. e Improved wastewater drains
and treatment ponds
= Densely populated? X
= Heavy with development activities? X
= Adjacent to or within any environmentally sensitive
areas?
e Cultural heritage site X
e Protected Area X
e Wetland X
e Mangrove X
e Estuarine X
e Buffer zone of protected area X
e Special area for protecting biodiversity X
e Bay X
A. Potential Environmental Impacts
Will the Project cause...
= impairment of historical/cultural
monuments/areas and loss/damage to these X
sites?
= interference with other utilities and blocking of
access to buildings; nuisance to neighboring X
areas due to noise, smell, and influx of insects,
rodents, etc.?
= dislocation or involuntary resettlement of
people? X
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Screening Questions Yes | No Remarks
= disproportionate impacts on the poor, women
and children, Indigenous Peoples or other X
vulnerable groups?
= impairment of downstream water quality due to The quality of effluent discharged
inadequate sewage treatment or release of X from ponds will be improved
untreated sewage?
= overflows and flooding of neighboring properties X
with raw sewage?
= environmental pollution due to inadequate A new DONRE-approved sludge
sludge disposal or industrial waste discharges X disposal facility will be built at
illegally disposed in sewers? upgraded landfill site
= noise and vibration due to blasting and other The EMP for project prescribes
civil works? X mitigation measures for construction
noise. Blasting is not required.
= risks and vulnerabilities related to occupational
health and safety due to physical, chemical, and X
biological hazards during project construction
and operation?
= discharge of hazardous materials into sewers,
resulting in damage to sewer system and X
danger to workers?
= inadequate buffer zone around pumping and
treatment plants to alleviate noise and other X
possible nuisances, and protect facilities?
= road blocking and temporary flooding due to X
land excavation during the rainy season?
= noise and dust from construction activities? As above the EMP for project
X prescribes mitigation sub-plans short-
term noise, and dust disturbances
= traffic disturbances due to construction material The EMP for project prescribes
transport and wastes? X mitigation measures for short-term
construction-caused traffic problems
= temporary silt runoff due to construction? The EMP for project prescribes
mitigation measures to prevent or
X contain land erosion and
sedimentation of Nam Tha river
during construction phase
= hazards to public health due to overflow
flooding, and groundwater pollution due to X
failure of sewerage system?
= deterioration of water quality due to inadequate A new DONRE-approved sludge
sludge disposal or direct discharge of untreated X disposal facility will be built at
sewage water? upgraded landfill site
= contamination of surface and ground waters due A new DONRE-approved sludge
to sludge disposal on land? X disposal facility will be built at
upgraded landfill site
= health and safety hazards to workers from toxic
gases and hazardous materials which may be
contained in confined areas, sewage flow and X

exposure to pathogens in untreated sewage and
un-stabilized sludge?
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Screening Questions

Yes

No

Remarks

= large population increase during project
construction and operation that causes
increased burden on social infrastructure (such
as sanitation system)?

= social conflicts between construction workers
from other areas and community workers?

Migrant worker population is expected
to be small, however, the EMP for
project prescribes mitigation sub-
plans for these social local issues.

= risks to community health and safety due to the
transport, storage, and use and/or disposal of
materials such as explosives, fuel and other
chemicals during construction and operation?

= community safety risks due to both accidental
and natural hazards, especially where the
structural elements or components of the project
are accessible to members of the affected
community or where their failure could result in
injury to the community throughout project
construction, operation and decommissioning?

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development

Subsector: Drainage and Wastewater Treatment

Division/Department: Urban development / SERD

Screening Questions Score

Remarks

Location and | Is siting and/or routing of the project
Design of | (or its components) likely to be
project affected by climate conditions
including extreme weather related
events such as floods, droughts,
storms, landslides?

The existing series of wastewater ponds formed from
the oxbow tributary of Nam Tha river are influenced
directly by the river flow. The improved pond
embankments will increase resilience of ponds to flood
conditions. The design of new pond beside the hospital,
and the upgraded wastewater drainage canals will be
resilient to severe flooding events.

Would the project design (e.g. the
clearance for bridges) need to
consider any hydro-meteorological
parameters (e.g., sea-level, peak river
flow, reliable water level, peak wind
speed etc)?

Materials and | Would weather, current and likely
Maintenance | future climate conditions (e.g.
prevailing humidity level, temperature
contrast between hot summer days 0
and cold winter days, exposure to
wind and  humidity hydro-
meteorological parameters likely
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Screening Questions Score Remarks

affect the selection of project inputs
over the life of project outputs (e.g.
construction material)?

Would weather, current and likely
future climate conditions, and related
extreme events likely affect the 0
maintenance (scheduling and cost) of
project output(s) ?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2
Result of Initial Screening (Low, Medium, High): Low Other Comments: n/a
Rapid Environmental Assessment (REA) Checklist SOLID WASTE

Country/Project Title: | Second Corridor Towns Development Project, PPTA 8425 VIE — Luang Namtha

Sector Division: | Solid Waste Management / Urban Development / SERD

Screening Questions Yes No Remarks
A. Project Siting
Is the project area
= Densely populated? X
= Heavy with development activities? X
= Adjacent to, or within any environmentally sensitive areas?
e Cultural heritage site X
Existing landfill is
e Protected Area X approximately 7.0 km north of
Nam Ha National Biodiversity
Conservation Area
e Wetland X
e Mangrove X
e Estuarine X
e Buffer zone of protected area X
e Special area for protecting biodiversity X
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Screening Questions Yes No Remarks
e Bay X
B. Potential Environmental Impacts
Will the Project cause...
= impacts associated with transport of wastes to the
disposal site or treatment facility X
= impairment of historical/cultural monuments/areas and X
loss/damage to these sites?
= degradation of aesthetic and property value loss? X
= nuisance to neighboring areas due to foul odor and influx X
of insects, rodents, etc.?
= dislocation or involuntary resettlement of people? X
= disproportionate impacts on the poor, women and X
children, Indigenous Peoples or other vulnerable groups?
= risks and vulnerabilities related occupational health and
safety due to physical, chemical, biological, and X
radiological hazards during project construction and
operation?
= public health hazards from odor, smoke from fire, and X
diseases transmitted by flies, insects, birds and rats?
= deterioration of water quality as a result of contamination Upgraded landfill will include
of receiving waters by leacheate from land disposal leachate  collection  and
system? X storage system which will
improve quality of discharge
to Nam Tha river.
= contamination of ground and/or surface water by leach Upgraded landfill will be lined
ate from land disposal system? with  clay and include
X leachate collection and
storage system which should
improve affected
groundwater quality.
» land use conflicts? X
= pollution of surface and ground water from leach ate Upgraded landfill will be lined
coming form sanitary landfill sites or methane gas with  clay and include
produced from decomposition of solid wastes in the leachate collection and
absence of air, which could enter the aquifer or escape storage system which should
through soil fissures at places far from the landfill site? X improve affected discharge
stream and qgroundwater
quality. Methane gas
produced by landfill will
dissipate uncollected.
= inadequate buffer zone around landfill site to alleviate X
nuisances?
= road blocking and/or increased traffic during construction X
of facilities?
= noise and dust from construction activities? The EMP prescribes
mitigation = measures  for
X controlling noise and dust

during construction at site
and along access road
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Screening Questions

Yes

Remarks

= temporary silt runoff due to construction?

= hazards to public health due to inadequate management
of landfill site caused by inadequate institutional and
financial capabilities for the management of the landfill
operation?

= emission of potentially toxic volatile organics from land
disposal site?

= surface and ground water pollution from leach ate and
methane gas migration?

Clay liner and leachate
collection system  should
prevent contamination of
groundwater by leachate.
Methane gas will dissipate
freely

= loss of deep-rooted vegetation (e.g. tress) from landfill
gas?

= explosion of toxic response from accumulated landfill gas
in buildings?

= contamination of air quality from incineration?

= public health hazards from odor, smoke from fire, and
diseases transmitted by flies, rodents, insects and birds,
etc.?

Landfill located 6.5 km from
nearest settlement town

= health and safety hazards to workers from toxic gases
and hazardous materials in the site?

= large population influx during project construction and
operation that causes increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

Local worker force is

expected

= social conflicts if workers from other regions or countries
are hired?

Local worker force is

expected

= risks to community health and safety due to the transport,
storage, and use and/or disposal of materials such as
explosives, fuel and other chemicals during construction
and operation?

= community safety risks due to both accidental and natural
hazards, especially where the structural elements or
components (e.g., landfill or incinerator) of the project
are accessible to members of the affected community or
where their failure could result in injury to the community
throughout project construction, operation and
decommissioning?

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development
Subsector: Solid Waste Management

Division/Department: Urban Development / SERD

Screening Questions

Score Remarks
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Location and
Design of project

Is siting and/or routing of the project (or its components) likely to
be affected by climate conditions including extreme weather
related events such as floods, droughts, storms, landslides?

Existing landfill
is at an
0 elevation that is
not susceptible
to flooding

Would the project design (e.g. the clearance for bridges) need
to consider any hydro-meteorological parameters (e.g., sea-
level, peak river flow, reliable water level, peak wind speed
etc)?

Materials and
Maintenance

Would weather, current and likely future climate conditions (e.g.
prevailing humidity level, temperature contrast between hot
summer days and cold winter days, exposure to wind and
humidity hydro-meteorological parameters likely affect the
selection of project inputs over the life of project outputs (e.g.
construction material)?

Would weather, current and likely future climate conditions, and
related extreme events likely affect the maintenance
(scheduling and cost) of project output(s) ?

Performance of
project outputs

Would weather/climate conditions, and related extreme events
likely affect the performance (e.g. annual power production) of
project output(s) (e.g. hydro-power generation facilities)
throughout their design life time?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2

Result of Initial Screening (Low, Medium, High): Low

Other Comments: A groundwater study to determine water table depth and groundwater quality will need to be
conducted at detailed design phase.

Rapid Environmental Assessment (REA) Checklist

Roads and Highways

Country/Project Title:

Second Corridor Towns Development Project, PPTA 8425 VIE — Luang Namtha

Sector Division:

Road Upgrades and Bridge Construction / Urban Development / SERD

Screening Questions Yes | No Remarks

A. Project Siting e A new road and bridge
Is the project area adjacent to or within any of the e Upgraded urban roads
following environmentally sensitive areas?

= Cultural heritage site X

= Protected Areca X

= Wetland X

= Mangrove X
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Screening Questions

Yes

No

Remarks

= Estuarine

= Buffer zone of protected area

= Special area for protecting biodiversity

C. Potential Environmental Impacts
Will the Project cause...

= encroachment on historical/cultural areas;
disfiguration of landscape by road embankments,
cuts, fills, and quarries?

= encroachment on precious ecology (e.g. sensitive
or protected areas)?

= alteration of surface water hydrology of
waterways crossed by roads, resulting in
increased sediment in streams affected by
increased soil erosion at construction site?

The EMP for project will prescribe
mitigation measures to manage
erosion and sedimentation of Nam
Tha river during construction phase

= deterioration of surface water quality due to silt
runoff and sanitary wastes from worker-based
camps and chemicals used in construction?

The EMP will prescribe worker camp
waste management plans

= increased local air pollution due to rock crushing,
cutting and filling works, and chemicals from
asphalt processing?

= risks and vulnerabilities related to occupational
health and safety due to physical, chemical,
biological, and radiological hazards during project
construction and operation during project
construction and operation?

= noise and vibration due to blasting and other civil
works?

The EMP for project prescribes
mitigation sub-plans for noise.
Blasting is not required.

= dislocation or involuntary resettlement of people?

Not sure at this time

= dislocation and compulsory resettlement of
people living in right-of-way?

Not sure at this time

= disproportionate impacts on the poor, women and
children, Indigenous Peoples or other vulnerable
groups?

= other social concerns relating to inconveniences
in living conditions in the project areas that may
trigger cases of upper respiratory problems and
stress?

= hazardous driving conditions where construction
interferes with pre-existing roads?

The EMP prescribes construction
traffic management to protect the
local public
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Screening Questions Yes | No Remarks

poor sanitation and solid waste disposal in The EMP for project prescribes plan

construction camps and work sites, and possible for waste management at

transmission of communicable diseases (such as X construction sites and work camps.

STI's and HIV/AIDS) from workers to local STIs and HIV are not expected to

populations? be a problem due to mostly local
worker force

creation of temporary breeding habitats for

diseases such as those transmitted by X

mosquitoes and rodents?

accident risks associated with increased vehicular The EMP for project prescribes

traffic, leading to accidental spills of toxic mitigation measures to manage the

materials? increased construction traffic.

X : . :

Transport of toxic materials during,
and after construction is not
planned

increased noise and air pollution resulting from The EMP for project prescribes

traffic volume? mitigation measures for increased

X noise and local air pollution from

increased traffic during
construction, and after roads are
completed

increased risk of water pollution from oil, grease The EMP for project prescribes

and fuel spills, and other materials from vehicles X mitigation measures to manage

using the road? waste hydrocarbons at construction
sites

social conflicts if workers from other regions or

countries are hired? X

large population influx during project construction Mostly local worker force is

and operation that causes increased burden on expected for construction phase

social infrastructure and services (such as water X which will not strain urban utilities

supply and sanitation systems)?

risks to community health and safety due to the

transport, storage, and use and/or disposal of

materials such as explosives, fuel and other X

chemicals during construction and operation?

community safety risks due to both accidental and

natural causes, especially where the structural

elements or components of the project are

accessible to members of the affected community X

or where their failure could result in injury to the

community throughout project construction,

operation and decommissioning.

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG
Sector: Urban Development
Subsector: Road Upgrades and Bridge Construction
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Division/Department: Urban Development / SERD

Screening Questions Score Remarks
Location and | Is siting and/or routing of the project (or its | 1 The designs including grading of
Design of | components) likely to be affected by climate upgraded roads will need to be
project conditions including extreme weather related events resilient to increases in local
such as floods, droughts, storms, landslides? rainfall/flooding events, and erosion
due to climate change.
Would the project design (e.g. the clearance for | 1 Similarly, the design and elevation of
bridges) need to consider any hydro-meteorological the new bridge over the Nam Tha
parameters (e.g., sea-level, peak river flow, reliable river will need to consider increases
water level, peak wind speed etc)? in extreme river levels caused by
climate change-induced increases in
severity of rainfall/flooding eventsbe
resilient to climate change.
Materials and | Would weather, current and likely future climate | O
Maintenance conditions (e.g. prevailing humidity level, temperature
contrast between hot summer days and cold winter
days, exposure to wind and humidity  hydro-
meteorological parameters likely affect the selection
of project inputs over the life of project outputs (e.g.
construction material)?
Would weather, current and likely future climate | O
conditions, and related extreme events likely affect
the maintenance (scheduling and cost) of project
output(s) ?
Performance Would weather/climate conditions, and related | 0
of project | extreme events likely affect the performance (e.g.
outputs annual power production) of project output(s) (e.g.

hydro-power generation facilities) throughout their
design life time?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2

Result of Initial Screening (Low, Medium, High): Low

Rapid Environmental Assessment (REA) Checklist

Country/Project Title:

Sector Division:

Other Comments: n/a

URBAN DEVELOPMENT

Second Corridor Towns Development Project, PPTA 8425 VIE — Luang Namtha

Urban Village Upgrades / Urban Development / SERD

Screening Questions Yes | No

Remarks

A. Project Siting
Is the project area

Upgrades to market facilities
and village infrastructure
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Screening Questions

Yes

No

Remarks

= Densely populated?

= Heavy with development activities?

= Adjacent to or within any environmentally sensitive
areas?

e Cultural heritage site

e Protected Area

e Wetland

e Mangrove

e FEstuarine

X

e Buffer zone of protected area

e Special area for protecting biodiversity

e Bay

X | X | X

B. Potential Environmental Impacts
Will the Project cause...

= impacts on the sustainability of associated
sanitation and solid waste disposal systems and
their interactions with other urban services.

= deterioration of surrounding environmental
conditions due to rapid urban population growth,
commercial and industrial activity, and
increased waste generation to the point that
both manmade and natural systems are
overloaded and the capacities to manage these
systems are overwhelmed?

= degradation of land and ecosystems (e.g. loss
of wetlands and wild lands, coastal zones,
watersheds and forests)?

= dislocation or involuntary resettlement of
people?

Unsure at this time

= disproportionate impacts on the poor, women
and children, Indigenous Peoples or other
vulnerable group?

= degradation of cultural property, and loss of
cultural heritage and tourism revenues?

= occupation of low-lying lands, floodplains and
steep hillsides by squatters and low-income
groups, and their exposure to increased health
hazards and risks due to pollutive industries?
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Screening Questions

Yes

No

Remarks

= water resource problems (e.g.
depletion/degradation of available water supply,
deterioration for surface and ground water
quality , and pollution of receiving waters?

air pollution due to urban emissions?

risks and vulnerabilities related to occupational
health and safety due to physical, chemical and
biological hazards during project construction
and operation?

road blocking and temporary flooding due to
land excavation during rainy season?

noise and dust from construction activities?

The EMP for project prescribes
mitigation measures for noise and
dust during construction.

traffic disturbances due to construction material
transport and wastes?

The EMP for project prescribes
mitigation measures for increased
traffic and risk of traffic accidents
during construction.

temporary silt runoff due to construction?

hazards to public health due to ambient,
household and occupational pollution, thermal
inversion, and smog formation?

water depletion and/or degradation?

overpaying of ground water, leading to land
subsidence, lowered ground water table, and
salinization?

contamination of surface and ground waters due
to improper waste disposal?

pollution of receiving waters resulting in amenity
losses, fisheries and marine resource depletion,
and health problems?

large population influx during project
construction and operation that causes
increased burden on social infrastructure and
services (such as water supply and sanitation
systems)?

social conflicts if workers from other regions or
countries are hired?

risks to community health and safety due to the
transport, storage, and use and/or disposal of
materials such as explosives, fuel and other
chemicals during operation and construction?
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Screening Questions Yes | No

Remarks

= community safety risks due to both accidental
and natural hazards, especially where the
structural elements or components of the project
are accessible to members of the affected X
community or where their failure could result in
injury to the community throughout project
construction, operation and decommissioning?

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: GMS Second Corridor Towns Development Project PPTA 8474 REG

Sector: Urban Development

Subsector: Urban Development

Division/Department: Urban Development/ SERD

Screening Questions

Score

Remarks

Location and
Design of
project

Is siting and/or routing of the project (or its components)
likely to be affected by climate conditions including extreme
weather related events such as floods, droughts, storms,
landslides?

Village and market
upgrades will need to
consider increased
frequency and severity of
rainfall events/flooding

caused by climate change

Would the project design (e.g. the clearance for bridges)
need to consider any hydro-meteorological parameters (e.g.,
sea-level, peak river flow, reliable water level, peak wind
speed etc)?

Materials and
Maintenance

Would weather, current and likely future climate conditions
(e.g. prevailing humidity level, temperature contrast between
hot summer days and cold winter days, exposure to wind
and humidity hydro-meteorological parameters likely affect
the selection of project inputs over the life of project outputs
(e.g. construction material)?

Would weather, current and likely future climate conditions,
and related extreme events likely affect the maintenance
(scheduling and cost) of project output(s) ?

Performance of
project outputs

Would weather/climate conditions, and related extreme
events likely affect the performance (e.g. annual power
production) of project output(s) (e.g. hydro-power generation
facilities) throughout their design life time?

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2

Result of Initial Screening (Low, Medium, High): Low

Other Comments: n/a
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APPENDIX B: STAKEHOLDER CONSULTATIONS ON ENVIRONMENT

Stakeholder consultations conducted in Houayxay on February 2, 2015
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Stakeholder consultations conducted in Luang Namtha on March 16,
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Deputy Project Coordinator Explained the Sub
Project Components

Provincial consultation with stakeholder at
Luangnamtha District
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APPENDIX C: DRAFT TOR FOR GROUNDWATER STUDY

GMS Second Corridor Towns Development Project
GMS PPTA 8425 REG

Groundwater Sampling and Analysis in Houayxay
and Luang Namtha, Lao PDR

Terms of Reference
DRAFT
April, 2015
Introduction & Rationale
214. The Asian Development Bank (ADB) is supporting small infrastructure developments the
towns of Houayxay and Luang Namtha Laos with the objective to improve both urban
environments and stimulate socioeconomic development. The project will renovate the existing
dumpsites in Houayxay (HXY) to bring them up to controlled landfill status with lined cells,
leahate collection, and groundwater monitoring. The renovation of the landfills requires
information on local groundwater as well as the proximity of nearby active domestic wells.
215. These draft ToRs were prepared to provide the basis for a Request for Quote (RFQ) for
a groundwater study in both towns as part of the ADB PPTA. The quote should include costs for
all field and laboratory analyses, and costs for travel to/from Vientiane.

Objectives

216. The objective of the assignment is to determine the depth and quality of groundwater in
the area of the existing dumpsites in HXY and LN. The scope of the assignment includes:

1) Identification of existing active domestic wells near existing dumpsites sites;
2) Bore hole drilling at the sites to supplement any existing active wells; and

3) Sampling and laboratory analyses of groundwater quality from domestic wells and
from new bore hole sites;

4) Report preparation
217. The assignment will be coordinated with the national engineers of the ADB project who
is overseeing the renovations of the dumpsites. The locations of all groundwater sampling

locations will be determined in consultation with the engineers.

Detailed Requirements
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The requirements of the assignment are as follows:

1) Confirm the location of existing active domestic wells that are near the dumpsites..

2) Identify the number of supplementary bore holes that need to be drilled to provide a total
of 4 equidistant sampling sites on an approximate 500-800 m radius around each
dumpsite. Two of the sampling sites must be down-slope of the site. The sites chosen
must also be useful for future groundwater monitoring;

3) Collect and preserve the groundwater samples from the 4 sites using accepted
International procedures (e.g., AWWA)* to maintain the in situ quality of the samples
while they are transported to laboratory in Vientiane.

4) Analyze samples in laboratory using accepted International procedures (e.g., AWWA).

218. The groundwater parameters that need to be sampled and analyzed at both existing
dumpsits are listed in Table 14.

Table 15. Groundwater variables to be determined at landfill and WWTP sites.

Groundwater Variable Location of Analysis
depth of water table at well site
temperature (C°) at well site with meter
dissolved oxygen DO (mg/l) at well site with meter
pH at well site with meter
conductivity at well site with meter
chemical oxygen demand COD (mg/l) in laboratory
total dissolved solids DS (mg/l) in laboratory
heavy metals: As, Cd, Fe, Pb, Zn, Cu (mg/l)) in laboratory
oil and grease (mg/l) in laboratory
total and faecal coliform bacteria (mpn) in laboratory
nitrogen: TN, NH3, NO3, NO, (mg/l) in laboratory
phosphorus: TP, PO, (mg/l) in laboratory
hydrogen sulphide H,S, (mg/l) in laboratory
surfactants (detergents) (mg/l) in laboratory

Quality Control & Assurance Samples

2 field sampling blanks with distilled water: 1 for existing landfill and 1 for new SLF

4 American Water Works Association AWWA, 2013). Standard Methods for Examination of Water and Wastewater:
Water Wells.
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Groundwater Variable Location of Analysis

2 laboratory analysis blanks: 1 for samples from existing landfill, and 1 for new SLF samples

1. Reporting

219. Areport on the above field and laboratory investigations must be prepared.

a. Location of sampling sites
220. The report must provide simple maps indicating the location of the groundwater
sampling sites at both future renovated landfill sites. Each sampling site must include a latitude
and longitude coordinate. The maps should also indicate the location of the nearest houses or
settlements. The sampling locations and data summary must distinguish the bore hole sites
from existing domestic well sites.

b. Groundwater quality
221. In a table format the report must provide the groundwater quality variables from Table 7
that were determine in the field, and in the laboratory for both sites. The tables should also
include the QA/QC samples for all variables from Table 7.

C. Sampling & Analysis Methodology

222. The report must include a brief description of all field and laboratory methods that were
used to sample and analyze the groundwater samples.
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APPENDIX D: INDICATIVE LANDFILL RENOVATION PROCEDURE

GMS Second Corridor Towns Development Project
GMS PPTA 8425 REG

Indicative Landfill Renovation for
Houayxay and Luang Namtha, Lao PDR

DRAFT
To be Finalized by PPTA Engineers

April 2015

Current Situation:

The existing landfills in Houayxay and Luang Namtha are unmanaged dumpsites of
simplest design, without segregated cells, or a liner, or a leachate collection system. The
operation of the landfills appears ad hoc and not adequately organised.

The following draft indicative criteria were adopted for the renovation of the landfills in
Houayxay and Luang Namtha:

Consolidate the waste field into a smaller area;

completely cover the consolidated field;

prevent rain water and surface water from penetrate into consolidated field; and
provide a solution for oxidation or removal of methane (CH,) from the site.

aoop

Indicative Renovation:

Based on a preliminary assessment the following draft indicative renovation procedure has been
identified:

1. Garbage pickers and sorters notified of renovation of landfill.

2. A perimeter fence installed around area that will be closed with signs indicating area
closed.

3. Level & shape landfill consolidated area made convex with a minimum slope of 2%
letting rain water flow to the adjacent perimeter.
4. Ensure open cut-off ditches capture & discharge rain water to outside the site area.

5. Lay down 40 cm of impermeable clay excavated from DONRE-authorized areas at or
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near the site.

6. Add a 10 cm layer of sandy material excavated from DONRE-authorized areas at or
near consolidated site that provides drainage for rainwater to the sides that distributes
gas emanating from solid waste below.

7. Lay down a 20 cm top layer of soil suitable for grass re-vegetation, and for supporting
bacteria oxidization of methane gas (local soil mixed with earth); and

8. Plant robust grass as top vegetation.
9. As part of renovated landfill monitor groundwater quality from existing or newly established
bore holes biannually for 3 years.

The cost for this preliminary procedure has not been estimated in detail.
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Environmental Management Plan

June, 2015

Lao PDR: Second Greater Mekong Subregion
Corridor Towns Development Project, PPTA 8425

Houayxay Subproject

This environmental management plan is a document of the borrower. The views expressed
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff,
and may be preliminary in nature.
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l. INTRODUCTION

1. The environmental management plan (EMP) for the subproject in Houayxay town, Bokeo
province provided herein is one of two EMPs that have been prepared for the subprojects of the
Second Greater Mekong Subregion Corridor Towns Development Project in Lao PDR. The
other EMP was prepared for the subproject in the town of Luang Namtha, Luang Namtha
province. An Initial Environmental Examination (IEE) of both subprojects was prepared under
separate cover. The separate EMPs are comprehensive and are developed as stand-alone
management tools that are supported by the parent IEE.

A. Houayxay Subproject
2. The subproject in Hoayxay is comprised of the components summarized in Table 1.

Table 1: Subproject components of Houayxay

IUD' - Riverbank Upgrading and Protection
IUD - Riverside Road and Walkway
IUD - River Port Rehabilitation

IUD - Ecological Park and Recreation Area

Solid Waste Management

Urban Roads and Drainage Upgrading

I. INSTITUTIONAL ARRANGEMENTS & RESPONSIBILITIES

3. At the feasibility stage the primary management framework® responsible for the
implementation of the environmental management plan (EMP) for the Houayxay subproject is
summarized as follows. The Ministry of Public Works and Transport (MPWT) is the executing
agency (EA) for the subproject which will take overall responsibility for successful
implementation of the EMP. The Department of Public Works and Transport will be the Project
Implementing Agency (IA) in which the Project Implementing Units (PIU) will be established
(likely UDAA) to lead safeguards and monitoring support for the EMP. The PIUs will include a
Safeguards Specialist (SS) who will lead the implementation of the EMP in conjunction with the
Environmental Officer(s) (EO) of the construction contractor(s), and with support from the
Project Management Implementation Support (PMIS) consultants. The SS will oversee the work
of the EO of the contractor on the implementation of the CEMP? for the particular construction
package.

4. External support of the PIU for the implementation of the EMP will be provided by the
International and National Environment Specialists (ES) of the Project Management
Implementation Support (PMIS) consultant who will have budget for an external Environmental
Monitoring Consultant (EMC) which will conduct the field sampling and laboratory analyses of

! Integrated Urban Development

2 Updated from Feasibility Mission 2/15.

% Contractor Environmental Management Plan prepared by contractor as part of bid documents based on updated
EMP



field samples (e.g., water quality, air quality) that cannot be that cannot be performed by the
contractor or PIU. Below is a summary of responsibilities for implementation of the EMP.

5.

N

ook

- 8O~
el

12.

7.

The responsibilities of the EA include:

Provide coordination role for environmental and social safeguards and monitoring for
IA/PIU;

Liaise with ADB on the implementation of the EMP; and

Coordinate resolution with 1A, and ADB if necessary with issues arising from the
implementation of EMP.

The responsibilities of the Safeguards Specialist (SS) of PIU include:

. Assist ES of PMIS with updating the EMP to meet final detailed subproject designs;

Notify DONRE to verify Government approvals of project are met, and that EMP
compliant with Environmental Compliance Certificate (ECC) of project;

Assist PMIS with inclusion of CEMP requirements in contractor bid documents including
bid evaluations based on updated EMP;

Undertake day to day management of EMP implementation activities;

Work with EMC on implementation of monitoring plan of EMP;

Ensuring compliance with loan covenants and assurances in respect of all subprojects,
including EMPs (as well as IPPs, GAPs, resettlement plans);

Lead follow-up meetings with all affected stakeholders;

Prepare and submit quarterly reports on EMP implementation to PCU;

Oversee implementation of CEMP by contractor;

. Coordinate with ES of PMIS for EMP implementation;
. Undertake regular construction site inspections to ensure contractor implements CEMP

properly; and
Ensure EO of contractor submits monthly reports on construction mitigations and
monitoring.

The responsibilities of the ES of the PMIS are detailed in the indicative Terms of

Reference for the two positions in Annex 1. Key responsibilities for the EMP are listed below:

1.
2.
3
4.
5.
6.
8.
1.
2
9.

Updating the EMP to meet final detailed designs of subprojects;

Provide technical direction and support to PIU for implementation of EMP;

Oversee design and delivery of capacity development & training of PIU and EO of
contractor(s);

Provide advice and support to EMC with their monitoring activities;

Review all reports prepared by PIU and EMC for PCU and ADB; and

Review location of any possible contaminated sites near subprojects.

The responsibilities of Environmental Officer (EO) of Contractor include:
Implement CEMP for construction phase of subprojects; and
Prepare and submit monthly reports on mitigation and monitoring activities of CEMP and

any environmental issues at construction sites.

The responsibilities of Environmental Monitoring Consultant (EMC) include:



1. Implement the environmental sampling required for monitoring plan of EMP that cannot
be conducted by the contractor and PIU.

2. Perform required laboratory analyses for monitoring program detailed in EMP; and

3. Prepare and submit quarterly reports to PIU on monitoring activities.

10. The implementation of the EMP as part of the overall environmental due diligence (DD)
of the subproject is conducted alongside the separate parallel DD of the government. Table 2
reproduces the summary table of environmental due diligence from the IEE. Table 2 shows that
the government must approve the ADB IEE and EMP by formal letter, and that approval of the
ADB IEE/EMP is not contingent on compliance with any specific government regulation.

Table 2. Responsibilities for environmental due diligence of subproject (from IEE)

Environmental DD and Approvals
Design and Implementation ADB / 0 POR BMIS / Milestones & Notes
PPTA Contractor
Feasibility design
Initial stakeholder dlsclosurg & PPTA EA assists
consultation
Draft IEEs and EMPs PPTA Draft IEEs & EMPs
completed
ADB review & ADB approved IEE/
approves EMPs as per SPS
IEE/EMPs (2009).
o EA approved IEE/
Finalize IEEs and EMPs EA reviews EMPs. Compliance
and approves with specific Lao / EA
IEE/EMPs regulations not
required
e, | Rave &
Loan documents (PAM/RRP) prep ’ approval of Loan approval
approval by PAM
ADB
. MONRE approved Lao
Initiation of Lao PDR environmental E\’/" 'ref‘dhi ‘f"r"”r; IEE or EIA follows
DD* oversight fro independently after Lao
DONRE .
DD begins
Detailed engineering design
Continued stakeholder disclosure & As per PCP (2012)
consultation stakeholder disclosure
and consultations
ES support continue throughout
IA/PIU lead to PMIS construction phase
coincident with initiation
of GRM. Also satisfies
consultation
requirement of Lao.
Update EMPs Approval of updated
Supportto ES | Lead by ES EMP by EA and ADB

* Lao PDR, 2012. Environmental Impact Assessment Guidelines, 94 pgs + 11 Appendices




Environmental DD and Approvals
Design and Implementation ADB o POR PMIS | Milestones & Notes
PPTA Contractor
Tendering / contract award
EMPs included in tender Lead by EA/IU | Support by
documents ES
Contractor CEMPs prepared and
Tenders let and bids prepared drafts CEMP mpluded in contractor
Lead by EA bids
Construction packages | Input from CEMPs Construction package
P 9 ABB reviewed by | awards
ES/PMIS
Construction & supervision
Implementation of mitigation and Support from By contractor | CEMP implemented by
monitoring plans U /IE-”FI)U with support | contractor, other aspects
from ES of EMP overseen by ES
Continued stakeholder d|sclosgre IA/PIU lead Support from As part of GRM
and consultation ES
Monitoring reporting IA/PIU lead
preparation of | Support from | Reports provide input for
To ADB . e
regular reports | ES review missions
to ADB
11. The Department of Natural Resources and Environment (DONRE) is the provincial

agency which oversees environmental management of Bokeo. The DONRE with District staff
provides direction and support for environmental protection-related matters including application
of the Law on Environmental Protection No. 02/99/NA (1999), EIA, and environmental
standards.

12. The ADB provides guidance to EA/PCU with any issues related to EMP, and reviews
biannual reports on EMP activities compiled and submitted by PCU which are disclosed on ADB
website pursuant to ADB Policy on Public Communication (2011).

A. Worker and Community Health and Safety

13. Central to construction and operation phases of all subprojects is to ensure workers and
the public are not harmed from construction activities and ultimately the operation of the
completed subprojects.

14. Based on the New Global Strategies in Occupational Safety and Health (OSH)
developed by the International Labour Organization (ILO) in 2003 the Ministry of Labour and
Social Welfare (MLSW) of Government is currently developing the Lao PDR National OSH
Programme®. To facilitate the development of the OSH the National Occupational Health &
Safety Programme (2005-2010) was initiated.

15. The emerging OSH, inter alia, addresses worker and public safety in the construction
and operation of small-medium enterprises and notably rural roads. The EA/PCU as supported

5 ILO, 2009. Asean-Oshnet, Occupational Safety and Health Practices.



by the PIUs must obtain and implement the directives of the OSH Programme. Pertinent
associated laws and policy include the Labour Law of Lao PDR, and Decree No. 24/PR of the
President of Republic, dated 21 April 1994, promulgating law No. 002/NA of 14 March 1994,
concerning Labour.

16. To supplement the OSH the IFC/World Bank Environment, Health, and Safety
Guidelines (2007) should also be consulted the IFC EHS guidelines currently provide the
international standard for worker and public safety.

17. DONRE with District staff provides direction and support for environmental protection-
related matters including application of the Law on Environmental Protection No. 02/99/NA
(1999), EIA, and environmental standards.

18. The ADB assists the PCU with timely guidance at each stage of project implementation
following agreed implementation arrangements, and with review all documents that require ADB
approval including environmental safeguards.

B. Regulatory Framework and Guidelines for Subproject

19. Specific regulations and guidelines for the Houayxay subproject are summarized in
Table 3. The regulations and guidelines, inter alia, identify how access road upgrades and
Mekong river shoreline works should be implemented to prevent or minimize negative impacts
on the environment. Environmental standards are found in Annex 2



Table 3. Regulations and Guidelines Applicable to Houayxay Subproject®.

Road Upgrades

e Lao PDR Road Design Manual with reference to AASHTO A Policy on Geometric Design of
Highways and Streets, 5th edition.

e RDA's Lao Bridge Design Manual, 1998 with reference to AASHTO LRFD Bridge Design
Specifications, 4™, Edition, 2007

e Transport Research Laboratory’s (TRL) Road Note 31, 4th edition.

e Road Development Authority (RDA’s) standards incorporating relevant standards from the
AASHTO Highway Drainage Guidelines.

e MPWT (2006). Specifications for drainage system, culverts, street lighting and tree planting

Mekong Riverbank Works

e The Manual and Study on Mekong Riverbank Protection around the Vientiane Municipality, Lao
PDR. Draft Final Report. JICA September 2004

¢ California Bank and Shore Rocks Slope Protection Design, Practitioner's Guide and Field
Evaluations of Riprap Methods Final Report No. FHWA-CA-TL-95-10, Caltrans Study
No.FO0TLO3, Third Edition - Internet October 2000, Prepared in Cooperation with the US
Department of Transportation Federal Highway Administration

o Highway Design Manual, Chapter 870 Channel and Shoe Protection Erosion Protection Control,
26 June, 2006.

o NRCS Stream Restoration Design Handbook, Stone Sizing Criteria, National Handbook, 210-
NEH, August 2007.

Occupational and Public Health and Safety

e MSLW, Lao PDR Occupational, Safety, and Health Guidelines Programme, Draft 2005-2010
e |FC/World Bank, 2007. Environment, Health, and Safety Guidelines

Environmental Standards

. National Environmental Standard Order No. 2734/PMU-DONRE (2009): Annex 1

M. SUMMARY OF POTENTIAL IMPACTS

20. The environmental potential impacts of the subproject in Houayxay (Table 4) primarily
concern construction-related impacts and disturbances of dust, noise, increased traffic and risk
of traffic accidents, disrupted boat ftraffic, reduced or blocked urban access, erosion and
sedimentation of Mekong river and lake of ecological park, local pollution from construction
waste, and tree and vegetation removal.

6 Regulations and guidelines compiled by study from agencies, earlier IEEs, and internet.




21. The potential construction impact of the greatest magnitude is cumulative sedimentation
of the Mekong river and impact on community fisheries and aquatic habitat caused by the river
port rehabilitation, riverbank upgrades and protection, and riverside road and walkway
components. Careful mitigation must be undertaken to prevent or minimize exposure of the river
to soil erosion from each component along the approximately 2-3 km of affected shoreline.

Table 4. Summary of Potential Impacts of Houayxay Subproject

Pre-construction Phase

o Fifty five households will lose some garden and agriculture land (see RP)

e Potential impacts of waste stream of Thai Recycling Company on existing, and renovated landfill
need to be determined to ensure a sustainable landfill renovation

e As part of above a study of groundwater at and below landfill is needed to complete landfill
renovation design, and to be able to monitor impact of renovated landfill on groundwater. See
Appendix C of IEE.

e GHG emissions from old landfill prevented and minimized with proper consolidation and
renovation (see Appendix D of IEE).

Construction Phase

Common potential impacts of all components:

¢ Reduced and/or blocked public access, disrupted business and recreation, noise, dust, caused
by increased truck traffic and heavy equipment use, soil and surface water pollution caused by
equipment operation and maintenance, public and worker accidents, disruption of traffic,
increased traffic accidents, land erosion and surface water sedimentation, drainage and flooding
problems, solid and domestic waste from worker camps, social issues and community problems
caused by migrant workers. These short-term impacts will vary in magnitude with construction
activities of the different subprojects.

Sedimentation of Mekong river:
e The common impact of sedimentation due to erosion could be significant on the Mekong river
given the potential cumulative sedimentation of the three shoreline subproject components

Boat traffic and community fisheries
e Depending on scheduling of the component civil works significant disruption of boat traffic in the
river and to/from river port could occur as a result of all the shoreline and river works. The two
Mekong community fisheries located at Houayxay could be disrupted.

Operation Phase

Solid Waste Management:
e Contamination of groundwater at the renovated landfill from landfill. Regular groundwater quality
monitoring is required at established site bore wells, which is supported with sufficient O&M to
maintain landfill in good working order.

Waste Management at River Port and Ecological Park
e Sufficient waste bins, and garbage collection should be provided at rehabilitated port and
ecological park to prevent build-up of garbage and litter at both sites

Improved Wastewater and Stormwater Drainage:
e Seasonal flooding events prevented with regular cleaning of all drains with adequate annual
O&M budget

10



A. Public Consultation

22. The stakeholder consultation strategy that was developed for the IEE should be
continued with the start of the pre-construction phase of the subproject. The first step will be the
disclosure of the IEE to the affected stakeholders identified in the IEE for their review and
comment.

1. Follow-up Consultation

23. As indicated in the IEE, a primary concern of the public and stakeholders of the
subproject were disturbances during construction phase of the subproject components. Those
issues plus any others will be reviewed during follow-up consultations throughout the pre-
construction, construction, and operation of the completed subproject components.

V. MITIGATION PLAN

24, The mitigation measures of the EMP are presented in a comprehensive mitigation plan
for the subproject in Table 5. Following the IEE, the mitigation plan is structured by the three
development phases of the subproject defined by the pre-construction; construction; and post
construction operational phase. The mitigation plan addresses the environmental issues and
concerns raised at the stakeholder meetings.

25. The mitigation plan combines construction phase impacts common to all subproject
components for which single mitigation measures are prescribed. In this way redundant
mitigation measures are not re-stated numerous times. However, impacts and required
mitigations specific to a subproject are also identified. Or, common mitigations that are
particularly important for a subproject component are emphasized.

26. The mitigation plan identifies potential impacts, required mitigations, responsible parties,

location, timing, and indicative costs. The mitigation plan is comprehensive and will be updated
to meet the final detailed designs of the subproject.

11



Table 5. Environmental Impact Mitigation Plan

Responsibility

. Potential - Estimated
Subproject . I . - Activity 7
Activit Environmental Proposed Mitigation Measures Location Timing Renortin Cost Supervision Implementation
y Impacts P g (USD) P P
Pre-Construction, Detailed Design Phase
Confirmation of No negative Affected persons well informed well ahead of All affected di(te;(i)I:aed See See Resettlement
required environmental ape . persons in ! resettliement | resettlement EA/IA .
. . subproject implementation. . designs committees
compensation impacts subproject areas initiated plans plan
Disclosure, & . . L . Befgre .
' No community Initiate Information Disclosure and Grievance process For all detailed No marginal
engagement of . I . Quarterly i IA/PIU PIU
. impacts of IEE construction sites. designs cost
community S
initiated
Government No negative Notify DONRE of subproject initiation to complete EA Before No marainal
| NEg requirements, and obtain required project permits and Entire subproject . As required g PIU/DONRE DONRE
approvals impact - construction cost
certificates.
Contact tourist & No negative Inform tourist and commercial boat companies of Before No marainal
commercial boat Ney schedule of civil works for river port, and all shoreline Mekong river ! As required g PMIS/PIU PMIS/PIU
X impact g construction cost
companies civil works.
Contact Thai No negative Review waste stream management of Thai Recycling Before No marainal
recycling company impact on Company and impacts on dumpsite, and future Existing dumpsite construction As required cos? PMIS/PIU PMIS/PIU
and DONRE renovated landfill renovated landfill.
No negative Complete TOR, and commission groundwater study at Before See
Groundwater study impact on existing dumpsite including installation of bore holes Existing dumpsite construction As required Monitoring PMIS/PIU PMIS/PIU
groundwater for groundwater sampling Plan

" Costs will need to be updated during detailed design phase.
8 No marginal cost indicates that costs to implement mitigation are to be built into cost estimates of bids of contractors




Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision Implementation
Impacts (USD)
Work by PMIS? to complete detailed designs of all
components of both subprojects. Ensure the following
measures are included:
a) identification of spill management prevention plans,
and emergency response plans for all construction
sites;
b) no disturbance or damage to culture property and
values;
¢) minimal acquisition of agriculture and forested lands;
Detailed desians of | Minimize negatve d) locate DONRE-approved borrow pits areas away Before %”Ce_;"’iéh \ o
etailed designs o environmental from human settlements with fencing and access Final siting construction elaile 0 margina PMIS EAPIU
subproject, . barriers: L designs cost
impacts ; initiated documents

e) no, or minimal disruption to water supplies along
access roads, utilities, and electricity with contingency
plans for unavoidable disruptions;

f) no, or minimal disruption to normal pedestrian and
vehicle traffic along all road segments with contingency
alternate routes;

g) for all areas include specific plan to notify & provide
residents and merchants of construction activities &
schedule to minimize disruption to normal commercial
and residential activities.

° DDSC is detailed design and supervision consultant to be determined
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision Implementation
Impacts (USD)
8. Identify any new potential impacts of subprojects and
include in EMP with special attention to all affected
villages and tourist reception areas.
9. Re-clarify with DONRE that no known rare or
endangered species inhabit the subproject areas
10. Update mitigation measures and monitoring
requirements of EMP where necessary to meet
. detailed designs, and to protect affected environments. Once with
Positive Before detailed No marginal
Update EMP environmental 11. Submit updated EMP with new potential impacts to All sites construction designs cos? PMIS EAPIU
impacts ADB to review. initiated documents
12. Develop individual management sub-plans for: a)
Construction drainage; b) Erosion; ¢) Noise and Dust;
d) Contaminated Spoil Disposal; €) Solid and Liquid
Waste Disposal; f) Construction & Urban Traffic; g)
Utility and Power Disruption; h) Worker and Public
Safety; i) Tree and Vegetation Removal and Site
Restoration; j) Construction Materials Acquisition,
Transport, & Storage, and k) Cultural chance finds.
Goc\:/(()arr]rf:m:)nt 13. Notify DONRE, DAF, DPWT to confirm locations of
aoproved No negative sites for borrow pits and disposal areas for Entire subproiect Before As required No marginal PIU/DONRE/ PIU
ppre impact construction and hazardous waste for subprojects, and proj construction g cost DAF/DPWT
construction waste . : ;
d . obtain required permits.
isposal sites
. . . - See
UXO survey, & Injured wquer or | 14. Ensure Government and UXO LAO is consulted and All construction Beginning of Once Monitoring EAPIU UXO LAO
removal public clears areas where necessary sites. subproject
Plan below
Create awareness of No negative 15. Dept of Culture &Tourism to review potential locations . Before .
. . . ; ; All subproject : No marginal
physical cultural environmental of physical resources, and explain possible PCR to construction Once PIU/DICT DICT
: . areas . cost
resources in area impact contractors and PMIS begins
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Responsibility

. Potential . Estimated
Subproject . L . - Activity
. Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision Implementation
Impacts (USD)
16. Ensure updated EMP is included in contractor tender
N ] documents, and that tender documents specify Be
; 0 negative requirements of the CEMP must be budgeted. ; erore :
zevelop bid environmental o All subproject construction Oncedfor all No marginal PMIS PIU
ocuments impact 17. Specify in bid documents that contractor must have areas begins tenders cost
experience with implementing EMPs, or provide staff
with the experience.
18. Contractors to comply with all statutory requirements
Obtain & activate Prevent or set out by Government for use of construction For all Beginning of No marginal
. X Lo ) . . o ! Once PMIS PIU & contractors
permits and licenses | minimize impacts equipment, and operation construction plants such as construction sites | construction cost
concrete batching.
19. Develop and schedule training plan for (PIU/SS) to be 3
Capacit No negative _able tofly |_mpleme_n_t EMP' and to manage All subproject Before rler;lrt(zl#gr No marginal
pacity environmental implementation of mitigation measures by contractors. proj construction _ g PMIS PMIS
development : . areas beqi later if cost
Impact 20. Create awareness and training plan for contractors egins needed
whom will implement mitigation measures.
Spread of Throughout
Recruitment of sexually 21. Use local workers as much as possible thereby gne Worker hiring | No marginal Contractor's bid
i X . All work forces. construction EA/PIU
workers transmitted reducing number of migrant workers hase stages cost documents
disease P
Construction Phase of Subproject Components
22. Initiate updated EMP & CEMP including individual
Initiate EMP & sub- _ Ergvent or management sub-plans fqr different poter_mal impact For_all _ Beglnnlng of Once No marginal PMIS PIU & contractors
plans, minimize impacts areas that are completed in pre-construction phase construction sites | construction cost
(see sub-plan guidance below).
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision

Implementation

Worker camps

Pollution and
social problems

23.
24.

25.

26.

27.

28.

20.

30.

31.

Locate worker camps away from human settlements.

Ensure adequate housing and waste disposal facilities
including pit latrines and garbage cans.

A solid waste collection program must be established
and implemented that maintains a clean worker camps

Locate separate pit latrines for male and female
workers away from worker living and eating areas.

A clean-out or infill schedule for pit latrines must be
established and implemented to ensure working
latrines are available at all times.

Worker camps must have adequate drainage.

Local food should be provided to worker camps. Guns
and weapons not allowed in camps.

Transient workers should not be allowed to interact
with the local community. HIV Aids education should
be given to workers.

Camp areas must be restored to original condition after
construction completed.

All worker camps

Throughout
construction
phase

Monthly

No marginal
cost

PMIS/PIU

contractor

Training & capacity

Prevent of
impacts through
education

32.

Implement training and awareness plan for PIU/SS and
contractors.

PIU office,
construction sites

Beginning of
construction

After each
event

No marginal
cost

PMIS

PMIS/PIU
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision

Implementation

Implement
construction
materials
acquisition,
transport, and
storage sub-plan

Pollution, injury,
increased traffic,
disrupted access

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

All borrow pits should be approved by DONRE,
including any plans to mine sand from Mekong river .

Select pits in areas with low gradient and as close as
possible to construction sites.

Required aggregate volumes must be carefully
calculated prior to extraction to prevent wastage.

Pits should not be located near surface waters,
forested areas, critical habitat for wildlife, or cultural
property or values.

If sand mining from Mekong river for shoreline work is
essential then only at licensed locations.

All topsoil and overburden removed should be
stockpiled for later restoration.

All borrow pits should have a fence perimeter with
signage to keep public away.

After use should be dewatered and permanent fences
installed with signage to keep public out, and restored
as much as possible using original overburden and
topsoil.

Unstable slope conditions in/adjacent to the quarry or
pit caused by the extractions should be rectified with
tree planting.

Define & schedule how materials are extracted from

borrow pits, transported, and handled & stored at sites.

Define and schedule how fabricated materials for
Mekong shoreline component such as steel, wood
structures, and scaffolding will transported and
handled.

All aggregate loads on trucks should be covered.

For all
construction
areas.

Throughout
construction
phase

Monthly

No marginal
cost

PMIS/PIU

contractor
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Responsibility

. Potential . Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision | Implementation
Impacts (USD)
45. Piles of aggregates at sites should be used/or removed
promptly, or covered and placed in non-traffic areas
46. Store DBST materials well away from all human
activity and settlements, and cultural (e.g., schools,
hospitals), and ecological receptors. Bitumen
Air pollution, land production and handling areas should be isolated.
Road bitumen and water 47. Contractors must be well trained and experienced with Forall Throughout No marginal
(DBST) prqdugnon, contamination, the production, handling, and application of bitumen. construction construction Monthly cost PMIS & PIU contractor
and application and traffic & areas. phase

access problems,

48.

49.

50.

All spills should be cleaned immediately and handled
as per hazardous waste management plan, and
according to Government regulations.

Bitumen should only be spread on designated road
beds, not on other land or near any human activities.

Bitumen should not be used as a fuel.
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision | Implementation
Impacts (USD)

51. Uncontaminated spoil to be disposed of in DONRE-
designated sites, which must never be in or adjacent
surface waters. Designated sites must be clearly
marked and identified.

52. Spoil must not be disposed of on sloped land, near
cultural property or values, ecologically important
areas, or on/near any other culturally or ecologically
sensitive feature.

Contamination of 53. Where possible spoil should be used at other
ontamination o construction sites, or disposed in spent quarries or
Implement spoil land and surface borrow pits. . Throughout S
management sub- waters from All excavation construction Monthl o PMIS & PIU & contractor
9 an excavated spoil, | 54. A record of type, estimated volume, and source of areas hase y Monitoring DONRE
P and construction disposed spoil must be recorded. P Plan for
waste . o contaminated
55. Contaminated spoil disposal must follow DONRE soil analyses

56.

57.

regulations including handling, transport, treatment (if
necessary), and disposal.

Suspected contaminated soil must be tested, and
disposed of in designated sites identified as per
DONRE regulations.

Before treatment or disposal contaminated spoil must
be covered with plastic and isolated from all human
activity.
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
L Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision Implementation
Impacts (USD)

58. Management of general solid and liquid waste of
construction will follow DONRE regulations, and will
cover, collection, handling, transport, recycling, and
disposal of waste created from construction activities
and worker force.

59. Areas of disposal of solid and liquid waste to be
determined by DONRE.

60. Disposed of waste should be catalogued for type,
estimated weigh, and source.

61. Construction sites should have large garbage hins.

62. A schedule of solid and liquid waste pickup and
disposal must be established and followed that

L ensures construction sites are as clean as possible.
Contamination of
Implement solid and | land and surface | 63. Solid waste should be separated and recyclables sold All construction Throughout .
L | . ) . . No marginal PMIS & PIU &
liquid construction waters from to buyers in community. sites and worker | construction Monthly cost DONRE contractor
waste sub-plan construction camps phase
waste Hazardous Waste

64. Collection, storage, transport, and disposal of
hazardous waste such as used oils, gasoline, paint,
and other toxics must follow DONRE regulations.

65. Wastes should be separated (e.g., hydrocarbons,
batteries, paints, organic solvents)

66. Wastes must be stored above ground in closed, well
labeled, ventilated plastic bins in good condition well
away from construction activity areas, all surface
water, water supplies, and cultural and ecological
sensitive receptors.

67. All spills must be cleaned up completely with all
contaminated soil removed and handled with by
contaminated spoil sub-plan.
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision | Implementation

Implement Noise
and dust sub-plan

Dust

Noise

68.

69.

70.

71.

72.

73.
74.

75.

Regularly apply wetting agents to exposed soil and
construction roads.

Cover or keep moist all stockpiles of construction
aggregates, and all truck loads of aggregates.

Minimize time that excavations and exposed soil are
left open/exposed. Backfill immediately.

As much as possible restrict working time between
07:00 and 17:00. In particular are activities such as pile
driving.

Maintain equipment in proper working order
Replace unnecessarily noisy vehicles and machinery.

Vehicles and machinery to be turned off when not in
use.

Construct temporary noise barriers around excessively
noisy activity areas where possible.

All construction
sites.

Fulltime

Monthly

No marginal
cost

PMIS & PIU contractor

Implement utility
and power
disruption sub-plan

Loss or disruption
of utilities and
services such as
water supply and
electricity

76.

77.

78.

79.

Develop carefully a plan of days and locations where
outages in utilities and services will occur, or are
expected.

Contact local utilities and services with schedule, and
identify possible contingency back-up plans for
outages.

Contact affected community to inform them of planned
outages.

Try to schedule all outages during low use time such
between 24:00 and 06:00.

All construction
sites.

Fulltime

Monthly

No marginal
cost

PMIS & PIU &

Utility company contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision

Implementation

Implement tree and

vegetation removal,

and site restoration
sub-plan

Damage or loss of
trees, vegetation,
and landscape

80.

81.
82.

83.

Contact provincial forestry department for advice on
how to minimize damage to trees and vegetation.

Restrict tree and vegetation removal to within RoWs.

Within RoWs minimize removals, and install protective
physical barriers around trees that do not need to be
removed.

All RoWs to be re-vegetated and landscaped after
construction completed. Consult provincial forestry
department to determine the most successful
restoration strategy and techniques. Aim to replant
three trees for each tree removed.

All construction
sites.

Beginning
and end of
subproject

Monthly

No marginal
cost

PMIS & PIU

contractor

Implement erosion
control sub-plan

Land erosion

84.

85.
86.

87.

88.

Berms, and plastic sheet fencing should be placed
around all excavations and earthwork areas.

Earthworks should be conducted during dry periods.

Maintain a stockpile of topsoil for immediate site
restoration following backfilling.

Protect exposed or cut slopes with planted vegetation,
and have a slope stabilization protocol ready.

Re-vegetate all exposed soil immediately after activity
is completed.

All construction
sites

Throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU

contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision

Implementation

Implement worker
and public safety
sub-plan

Public and
worker injury, and
health

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Proper fencing, protective barriers, and buffer zones
should be provided around all construction sites.

Sufficient signage and information disclosure, and site
supervisors and night guards should be placed at all
sites.

Worker and public safety guidelines should be followed
(Lao PDR OSH Programme section I11) .

Speed limits suitable for the size and type of
construction vehicles, and current traffic patterns
should be developed, posted, and enforced on all
roads used by construction vehicles.

Standing water suitable for disease vector breeding
should be filled in.

Worker education and awareness seminars for
construction hazards should be given at beginning of
construction phase, and at ideal frequency of monthly.
A construction site safety program should be
developed and distributed to workers.

Appropriate safety clothing and footwear should be
mandatory for all construction workers.

Adequate medical services must be on site or nearby
all construction sites.

Drinking water must be provided at all construction
sites.

Sufficient lighting be used during necessary night
work.

All construction sites should be examined daily to
ensure unsafe conditions are removed.

All construction
sites.

Fulltime

Monthly

No marginal
cost

PMIS & PIU

contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision

Implementation

Civil works

Degradation of
water quality &
aquatic resources

100.Protective coffer dams, berms, plastic sheet fencing,
or silt curtains should be placed between all
earthworks and surface waters.

101.Erosion channels must be built around aggregate
stockpile areas to contain rain-induced erosion.

102.Earthworks should be conducted during dry periods.

103.All construction fluids such as oils, and fuels should be
stored and handled well away from surface waters.

104.No waste of any kind is to be thrown in surface waters.

105.No washing or repair of machinery near surface
waters.

106.Pit latrines to be located well away from surface
waters.

107.No unnecessary earthworks in or adjacent to water
courses.

108.All irrigation canals and channels to be protected the
same way as rivers, streams, and lakes

All construction
sites

Throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU

contractor

Civil works

Degradation of
terrestrial
resources

109. All construction sites should be located away forested
areas as much as possible.

110. No unnecessary cutting of trees

111. All construction fluids such as oils, and fuels should
be stored and handled well away from forested and
plantation areas.

112. No waste of any kind is to be discarded on land or in
forests/plantations.

All construction
sites

Throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU

contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost?
(USD)

Responsibility

Supervision | Implementation

Civil works:

Cultural chance
finds sub-plan

Damage to
cultural property
or values, and
chance finds

113. As per detailed designs all civil works should be
located away from all cultural property and values..
DICT identified potential sites and types of PCR in pre-
con phase.

114.Chance finds of valued relics and cultural values
should be anticipated by contractors. Site supervisors
should be on the watch for finds.

115. Upon a chance find all work stops immediately, find
left untouched, and PIU notified to determine if find is
valuable. Culture section of DICT notified by telephone
if valuable.

116. Work at find site will remain stopped until DICT allow
work to continue.

All construction
sites

At the start ,
and
throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU contractor

Implement
Construction and
urban traffic sub-

plan

Traffic disruption,
accidents, public
injury

117. Schedule construction vehicle activity during light
traffic periods. Create adequate traffic detours, and
sufficient signage & warning lights.

118. Post speed limits, and create dedicated construction
vehicle roads or lanes.

119. Inform community of location of construction traffic
areas, and provide them with directions on how to best
co-exist with construction vehicles on their roads.

120. Demarcate additional locations where pedestrians
can develop road crossings away from construction
areas.

121.Increase road and walkway lighting.

All construction
sites

Fulltime

Monthly

No marginal
cost

PMIS & PIU contractor

Implement
Construction
Drainage sub-plan

Loss of drainage
& flood storage

122. Provide adequate short-term drainage away from
construction sites to prevent ponding and flooding.

123. Manage to not allow borrow pits to fill with water.
Pump periodically to land infiltration or nearby water

All areas with
surface waters

Design &
construction
phases

Monthly

No marginal
cost

PMIS & PIU contractor
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost’ . .
Activity Reporting Supervision Implementation
Impacts (USD)
Ccourses.
124 Install temporary storm drains or ditches for
construction sites
125. Ensure connections among surface waters (ponds,
streams) are maintained or enhanced to sustain
existing stormwater storage capacity.
126. Protect surface waters from silt and eroded soil.
Mitigations for Riverbank Protection and River Port Upgrading on Mekong River
127.Implement subproject during the dry season
) 128.Install berms, plastic fencing, or silt curtains to isolate . Throughout ,
Erosion/ main river of Mekong from civil works sites All civil works construction Monthly No marginal
. Sedimentation sites at river : cost PMIS & PIU contractor
Shoreline works to 129. Isolate all excavation or infilling near river from river period
upgrade port as much as possible. Use erosion berms, and install
industrial silt curtain parallel in river to separate entire
construction zone from river.
Throuahout PMIS & PIU contractor
Loss of nearshore | 130. Implement subproject during the dry season. Minimize All civil works 9gho No marginal
' . ] - . . construction Monthly
aguatic habitat in-river civil works sites at river period cost
Shoreline works to
upgrade & protect ] ] o
riverbank 131.Notify local community managers of both fisheries PMIS & PIU contractor
Disruption of areas of scheduled civil works activities, and to At Pov Ou and Throughout No marainal
community determine sensitive periods to avoid in-river works oy L construction Monthly g
L Tin That villages . cost
fisheries period
Disrunted hoat | 132-Establish well-marked, nearshore access lane for In river in front of | Throughout Monthly No marginal
p construction boat traffic away main traffic areas, and pier areas construction cost PMIS & PIU contractor
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Responsibility

Subbroiect Potential Activit Estimated
pro) Environmental Proposed Mitigation Measures Location Timing e Cost’ . .
Activity Reporting Supervision | Implementation
Impacts (USD)
traffic in river fishing areas. Schedule construction boat during period
periods of low river traffic
Mitigations for Construction of Ecological Park and Recreation Area
133. Install temporary berms and plastic fencing around
Sedimentation entire shoreline of lake.
Civil works around d pollution of Lake of full ded No marginal /
lake an plo kutlon O | 134. As part of construction waste management sub-plan ecological park ulltime As neede cost PMIS/PIU SS
aKe keep all waste away from lake, and regularly disposed
in DONRE-approved locations.
Mitigations for Construction of Solid Waste Management
135. Inform waste pickers of plan and detailed schedule of
Disruption of renovations to landfill in order to prevent or minimize contractor
Civil works for dumping and disruption of ongoing operations . Existing J;]nrgtl: 8233; Month No marginal PMIS & PIU
renovation of landfill recycling dumpsite eriod y cost
operations P
Operation Phase of Renovated Landfill
Pollution of 136. Regularly monitor groundwater quality from wells bored
Operation of groundwater and durlng_constructlon to ensure renovated landfill Renovated
renovated landfil downstream operating properly. landfill Quarterly Annually O&M DPWT
wetlands area
Operation Phase of Upgraded Stormwater and Wastewater Drains
— I All stormwater
Back-up and 137. Regularly clean and maintain all drains with adequate and wastewater Quarterly Annually 0&M DPWT

Operation of drains

flooding events

annual O&M budget

drains
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Responsibility

Subbroiect Potential Activit Estimated
pro) Environmental Proposed Mitigation Measures Location Timing e Cost’ . .
Activity | Reporting Supervision Implementation
mpacts (USD)
Operation Phase of Upgraded River Port on Mekong river

Overation of Boat accidents 138. Dedicated shoreline lanes should be set for ferry boats At river port

u pra ded port due to increased away from other boat traffic. Enforced speed limits for areap Fulltime Biannual 0&M DPWT

P9 P traffic all boats should be posted in area
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V. MONITORING PLAN

27. The environmental monitoring plan for the EMP is provided in Table 6. The monitoring
plan addresses all three implementation phases (pre-construction, construction, post-
construction operation), and consists of environmental indicators, the sampling locations &
frequency, method of data collection, responsible parties, and estimated costs. The purpose of
the monitoring plan is to determine the effectiveness of the impact mitigations, and to
document any unexpected positive or negative environmental impacts of the subproject. Table
2 summarizes the responsibilities for monitoring during the construction-implementation of the
subproject.

1. Environmental Standards for Subproject Components

28. Environmental standards for ambient water quality in urban areas in Lao PDR
(Appendix B) are provided by the National Environmental Standard Order No. 2734/PMU-
WREA (2009). The environmental standards provided by the Environmental, Health and
Safety Guidelines of the IFC/World Bank (2007) (e.g., ambient air quality & noise) should be
followed to supplement standards that are not provided by the Government.

29. An independent environmental monitoring consultant (EMC) will be required to perform
the sampling and laboratory analyses for the environmental monitoring program. The SS will
coordinate with the EMC under the direction of the PMIS/PIU who will provide logistical
support to the EMC where necessary.

2. Performance Monitoring

30. Performance monitoring is required to assess the overall performance of the EMP. A
performance monitoring system is normally developed by the EA for the entire subproject.
Select indicators of major components of the environment that will be affected primarily by the
construction phase are drawn from the mitigation and monitoring plans and summarized in
Table 7.

3. Reporting

31. Regular reporting on the implementation of mitigation measures, and on monitoring
activities during construction phase of the subproject is required. Reporting is the responsibility
of PIU and should be conducted in conjunction with regular meetings with stakeholders as part
of the continuation of stakeholder communications. The mitigation and monitoring plans
(Tables 5 and 6) summarize proposed timing of reporting. A report on environmental
monitoring and implementation of EMP will be prepared quarterly for the EA/PCU by the PIU.
The PIU report will compile monthly reports provided by the EO of contractor, the reports of the
EMC on monitoring, and input from the ES of the PMIS. The PIU report will also be sent to the
DONRE and the EA for consolidation and transmission to ADB.

32. The reports will table all indicators measured with the monitoring plan of EMP including
performance monitoring indicators (Table 7), and will include relevant Government
environmental quality standards. Appendix C provides a monitoring report template for the PIU
that the PIU with assistance from the PMU and PMIS must complete and attach as part of
regular PIU reporting to the PMU/IA.
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Table 6. Environmental Monitoring Plan

ENVIRONMENTAL EFFECTS MONITORING

Responsibility Estimated
) ) ) o ) ision / Impl . Cost10 (USD)
Environmental Indicators Location Means of Monitoring Frequency | Reporting Supervision /Implementation
Supervision | Implementation
Pre-construction Phase — Update Baseline Conditions
Where needed update baseline on
sensitive receptors (e.g., cultural A) Final RoWs for riverside road and walkway
property & values, new schools or B) Riverbank protection sites Contact DONRE, community
hospitals, rare/endangered species, C) Ecological park; consultations Once Once EAIPIU PIU $1,000.
critical habitat), and aquatic resources | D) Drainage areas
and human uses of Mekong river
A) Dust, noise, and vibration levels A) Al civil works sites
B) Affected surface water quality: TSS, A)  $1,500.
heavy metals (As, Cd, Pb,) oil and One day and One
grease, pH, DO, COD, BODs B) Mekong river, and lake of ecological park one night baseline .
1 PP ' ' L ! Environmental

temperature, TDS, NH3, NH4, other Using field and analytical methods measurement supplement o

_ ; . PIU Monitoring B)  $6,000.
nutrient forms of N & P approved by DONRE. during rainy & | report before C

) onsultant
dry seasons. construction

C) water table depth_ and groundwater C) Atdumpsite phase starts
quality (see Appendix C of IEE) C) 50,000.
Inventory of present and past land Possible contaminated lands at all excavation Usina field and analviical methods Environmental
uses that could cause contaminated sites 9 db gtONRE Once Once PIU Monitoring $500.
soil. approved by ' Consultant

"% To be updated with EMP at detailed design stage
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Construction Phase of all Houayxay Subproject Components

Analysis of soil quality (heavy metals Possible contaminated lands at all excavation Using field and analytical methods Once, if Environmental
(As, Cd, Pb, oil & grease, sites g needed Once PIU Monitoring $2,500.
approved by DONRE.
hydrocarbons). Consultant
A) Dust, noise, wind, and vibrati (A-B):
| ) lus » NOISE, Wind, and vibration A - C: Using field and analytical Quarterly
EVels A & B): Baseline sites of pre-construction methods approved by DONRE. during
B) Water quality of Mekong river, and | phase. construction (A-Dy:
Eco park pond: TSS, heavy metals Include visual observations of dust periods
(As, Cd, Pb,) oil and grease, pH, DO, and noise from contractor & public Monitoring A&B: $7,000./yr
COD, BODs, temperature, TDS, NHs, reports . Daily visual PIU Consultant C: $1,500 /yr
NHa4, other nutrient forms of N & P records D: $0.0
C) Analysis of soil quality (heavy C) At sites where contaminated soil is Monthly
metals (As, Cd, Pb, Hg, Mn), suspected. C) Once at _ _
hydrocarbons. start of (E & F) & daily observations:
: : excavations
D) Domestic (worker) and construction | [\l o D) Visual observation
solid waste inside & outside ) All construction sites and worker camps D) Monthly
construction sites including worker .
camps. E) Information transferred by E: $1500/
E) Using hotline number placed at construction | telephone hotline number posted at ; - L0001
E) Public comments and complaints Il construction sit E) Continuous EAPIU contractor
p areas all construction sites. public input E $0.0
F) Incidence of worker or public F) Atall construction areas F) regular reporting by F) Continuous
accident or injury
contractors/PMU
Operation of Renovated Landfill
Groundwater quality
) Using field and analytical methods . DPWT/UDAA/ (see groundwater
Groundwater quality Bore wells at landil. approved by DoE. Blag nually for Biannual DONRE $3000. fyr study, Appendix C
years
of [EE
Vehicle traffic accidents Access road. Regular record keeping. Continuous Fc;rvgz;:h DPWT $0.0 Traffic accidents

Operation of Upgraded River Port
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For each

Boat traffic accidents Mekong river at Houayxay. Regular record keeping. Continuous event DPWT $0.0
Water Pollution (garbage, oil, gas), Mekong river ina fi ;
. . . Using fuzldband gnalytlcaldmgthoclis Quarterly For each DPWT/UDAA/DONRE $2,500. /yr
Incidence of garbage & litter Ecological Park approved by DONRE, and visual. event
Operation of Upgraded Stormwater and Wastewater Drains
Incidence of flooding Along or near upgraded drains Surveys, public complaints Rfeg % ;eezfgn Quarterly DPWT/UDAA $0.0./yr
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Table 7. Performance Monitoring Indicators for Houayxay Subproject

Major
Environmental Key Indicator Performance Objective Data Source
Component
Pre-construction Phase
Meetings with stakeholders
Public contacted during IEE & new

Minutes of meeting,
and participants list

Consultation Affected public and stakeholders convened for follow-
stakeholders

and Disclosure up consultation and to introduce
grievance mechanism

All stakeholders contacted during
EMP Updated EMP IEE re-contacted for follow-up EMP
consultation

Requirements of EMP EMP appended to bidding

Bid Documents (CEMP)” documents with clear instructions Bid documents
to bidders for CEMP
By end of preconstruction phase, Course(s) outline
Training of Training course(s) & required course(s) that will be articioants and’
PIU/SS schedule delivered are designed and P E d I’
scheduled schedule

Construction Phase

Critical habitat, rare or All present critical habitat and R &

All subproject Monitoring by

areas endangered species if E species if unchanged, and EMC'
present unharmed
Heavy metals, coliform
Groundwater bacteria, TDS, H,S, Government environmental Monitoring by EMC
quality at landfill BODs TN, NH3 TP, standards and criteria met y

nutrient forms of N & P

. TSS, DO, BOD, COD,
Mekong river

pH, oil & grease, nutrient Government environmental o
axgtfrcgﬁgﬁ?f forms of T & N, n114etals standards and criteria met Monitoring by EMC
(Pb, Fe, As)
Air quality Dust noise. vibration Levels never exceed pre- EMC & contractor
’ ’ construction baseline levels monitoring reports,
Rigorous program of procedures

Soil quality Solid and liquid waste and rules to collect and store all Contractor and EMC
waste from construction camps monitoring reports

and sites practiced.

Rigorous program of procedures to

Haze_lrdous Oil, gasoline, grease, manage and store all waste from | Contractor and EMC
materials and . . . o
waste alum, chlorine, soda construction camps and sites monitoring reports
practiced.
. Adherence to Government policy
Public and L ; o
Frequency of injuries and site-specific procedures to Contractor reports

worker safety prevent accidents

Public input,
No valued cultural property, or contractor reports,

Incidence of damage or g
unearthed valuable relic is harmed public input. EMC

Cultural property complaints

in any way
reports
. . Disruptions, stoppages, or detours Public input,
Traffic Frequency of disruptions are managed to absolute contractor reports,
and/or blocked roadways Y
minimum. EMC reports

"Contractor Environmental Management Plan developed from EMP in contractor bidding document
Environmental Monitoring Consultant hired to assist PMIS and implementation of Environmental Monitoring Plan
¥ See Appendix B for environmental standards
1 Appendix B
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Major
Environmental Key Indicator Performance Objective Data Source
Component

Operation Phase of Upgraded River Port

Incidence of boat

Public safety accidents None DPWT

Water quality garbage, oil & grease, No deviation from baseline DPWT/DONRE

Operation of Renovated Landfill Site

Heavy metals, coliform . .
y y No deviation from baseline levels,

Groundwater bacteria, TDS, H,S, . .
quality BODs, TN, NH, TP, compha;ce(;/vnl(tjr;xséandards DPWT/DONRE
nutrient forms of N & P pp
Public safety !n0|dence of traffic No deviation from baseline DPWT
accidents on access road frequency

VI. ESTIMATED COST OF EMP

33. The marginal costs for implementing the EMP are primarily for environmental
monitoring because the costs for implementing impact mitigation measures are included with
the construction costs in contractor bid documents. From Table 5 the preliminary costs for the
implementation of the EMP for Houayxay subproject are summarized in Table 8. These costs
include per diem technician fees. These costs include per diem technician fees. Note that
contingencies have been provided to account for cost uncertainty to the total EMP cost

34. An estimated budget of USD $10,000.00 is required for capacity building for
environmental management in conjunction with other capacity development activities of the
subproject. The costs will need to be updated by the PMIS in conjunction with the PIU during
the pre-construction, detailed design phase of the subproject.

Table 8. Estimated costs for Environmental Monitoring Plan of EMP

. 15
Activity Type EsUmajeSdD)Cost
Pre-construction Phase
Updating Environmental Baseline
cultural receptors $1,000.00
environmental quality $8,000.00
groundwater quality at landfill $50,000.00
Construction Phase
environmental quality $19,500.00
public consultation $3,000.00
Post-construction Operation Phase
environmental quality $15,000.00
public input $0.0
Capacity development and training $10,000.00
Total $106,500.00

® To be updated with EMP at Detailed Design Phase
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VIl EMERGENCY RESPONSE PLAN

35. The Contractor must develop emergency or incident response procedures during
construction. In the operational phase the operator/civil authorities will have responsibility for
any emergencies or serious incidents. The construction phase should ensure:

i) Emergency Response Team (ERT) of the Contractor as initial responder;

ii) District fire and police departments, emergency medical service, the Department of
Public Health (DPH), collectively referred to as the External Emergency Response
Team (EERT), as ultimate responders.

36. The Contractor will provide and sustain the required technical, human and financial
resources for quick response during construction.

Table 9: Roles and Responsibilities in Emergency Incident Response

Entity Responsibilities

Contractor Team (ERT) - Communicates / alerts the EERT.

- Prepares the emergency site to facilitate
the response action of the EERT, e.g.,
vacating, clearing, restricting site.

- When necessary & requested by the EERT,
lends support / provides assistance during
EERT’s response operations.

External Emergency Response Team | - Solves the emergency/incident
(EERT)
Contractor Resources - Provide and sustain the people, equipment,

tools & funds necessary to ensure
Subproject’s quick response to emergency
situations.

- Maintain good communication lines with the
EERT to ensure prompt help response &
adequate protection, by keeping them
informed of Subproject progress.

37. The ERT will be led by the senior contractor engineer (designated ERTL) on site with a
suitably trained foreman or junior engineer as deputy. Trained first-aiders and security crew
will be the core members of the ERT.

38. The Contractor will ensure that ERT members are physically, technically and
psychologically fit for their emergency response roles and responsibilities.

39. Prior to the mobilization of civil works, the Contractor, through its Construction
Manager, ERTL, in coordination with the PCU/PIU, will meet with the ultimate response
institutions to discuss the overall construction process, including, but not limited to:

i) subproject sites;

ii) construction time frame and phasing;

iii) any special construction techniques and equipment that will be used; i

iv) any hazardous materials that will be brought to and stored in the construction
premise and details on their applications and handling/management system;

V) the Contractor's Emergency Management Plan

vi) names and contact details of the ERT members
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40. The objective of this meeting is to provide the ultimate response institutions the context
for:

i) their comments on the adequacy of the respective Emergency Management Plans

ii) their own assessment of what types, likely magnitude and likely incidence rate of
potential hazards are anticipated

iii) the arrangements for coordination and collaboration.

41. To ensure effective emergency response, prior to mobilization of civil works, the
Contractor will:

i) set up the ERT;

ii) set up all support equipment and facilities in working condition
iii) made arrangements with the EERT,;
iv) conducted proper training of ERT members, and encouraged and trained

volunteers from the work force; v) conducted orientation to all construction workers
on the emergency response procedures and facilities, particularly evacuation
procedures, evacuation routes, evacuation assembly points, and self-first response,
among others; and vi) conducted drills for different possible situations.

42. To sustain effective emergency response throughout Subproject implementation an
adequate budget shall be provided to sustain the capabilities and efficiency of the emergency
response mechanism, the emergency response equipment, tools, facilities and supplies. Drills
and reminders will take place regularly, the former at least every two months and the latter at
least every month.

A. Alert Procedures

43. Means of communicating, reporting and alerting an emergency situation may be any
combination of the following: i) audible alarm (siren, bell or gong); ii) visual alarm
(blinking/rotating red light or orange safety flag); iii) telephone (landline); iv) mobile phone; v)
two-way radio; and vi) public address system/loud speakers. Some rules relative to
communicating/alerting will be:

(i) Whoever detects an emergency situation first shall immediately :
- call the attention of other people in the emergency site,
- sound the nearest alarm, and/or
- report/communicate the emergency situation to the ERT.

(i) Only the ERTL and, if ERTL is not available, the Deputy ERTL are authorized to
communicate with the EERT. Exceptional cases to this rule may be necessary and
should be defined in the Emergency Management Plans.

(iii) When communicating/alerting an emergency to the EERT, it is important to provide
them with at least: i) the type of emergency situation; ii) correct location of the
emergency; ii) estimated magnitude of the situation; iii) estimated persons harmed,;
iv) time it happened; v) in case of a spill, which hazardous substance spilled; and
vi) in case of fire and explosion, what caused it. Such details would allow the EERT
to prepare for the appropriate response actions.

For an effective reporting/alerting of an emergency situation:

(i) The names and contact details of the relevant persons and institutions should be
readily available in, or near to, all forms of communication equipment, and
strategically posted (at legible size) in all Subproject sites and vehicles:

- Most relevant construction/operations staffs namely, the ERTL, Deputy
ERTL, first-aiders, supervising engineers, foremen
- EERT institutions/organizations

36



- Concerned village authority/ies

- PIU Office, SS

(i) All Subproject sites should have good access to any combination of
audible and visual alarms, landline phones, mobile phones and two-way
radio communication at all times.

(iii) Contractor’'s construction vehicles should also be equipped with the
appropriate communication facilities.

B. Emergency Response Situations
The following tables suggest general procedures that will be refined in the final EMP during
detailed design, and described in more detail in the Emergency Management Plans of the

Contractor.

Table 10: Evacuation Procedure

Procedure

Remarks

Move out as quickly as possible as a
group, but avoid panic.

All workers/staff, sub-contractors, site
visitors to move out, guided by the
ERT.

Evacuate through the directed
evacuation route.

The safe evacuation shall have been
determined fast by the ERTL/Deputy
ERTL & immediately communicated
to ERT members.

Keep moving until everyone is safely
away from the emergency site and its
influence area.

A restricted area must be established
outside the emergency site, all to stay
beyond the restricted area.

Once outside, conduct head counts.

Foremen to do head counts of their
sub-groups; ERTL/Deputy ERTL of
the ERT.

Report missing persons to EERT
immediately.

ERTL/Deputy ERTL to communicate
with the EERT.

Assist the injured in evacuation &
hand them over to the ERT first-
aiders or EERT medical group

ERT to manage injured persons to
ensure proper handling.

If injury warrants special care, DO
NOT MOVE them, unless necessary
& instructed/directed by the EERT.

ERTL/Deputy ERTL communicates
with EERT to get
instructions/directions in handling the
injured.

Table 11: Response Procedure during Medical Emergency

Procedure

Remarks

Administer First Aid regardless of
severity immediately.

Fundamentals when giving First Aid:
Safety first of both the rescuer and
the victim.

Do not move an injured person
unless:

victim is exposed to more danger
when left where they are, e.g., during
fire, chemical spill

it would be impossible for EERT to aid
victims in their locations, e.g., under a
collapsed structure

instructed or directed by the EERT.
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Procedure

Remarks

First AID to be conducted only by a
person who has been properly trained
in giving First Aid.

Call the EERT emergency medical
services &/or nearest hospital.

ERTL/Deputy ERTL or authorized on-
site emergency communicator

Facilitate leading the EERT to the
emergency site.

ERTL/Deputy ERTL to instruct:

an ERT member on- site to meet
EERT in access road/strategic
location. He/she shall hold orange
safety flag to get their attention & lead
them to site.

Other ERT members to clear access
road for smooth passage of the
EERT.

If applicable, vacate site & influence
area at once, restrict site, suspend
work until further notice.

Follow evacuation procedure.

Table 12: Response Procedure in Case of Fire

Procedure

Remarks

Alert a fire situation.

Whoever detects the fire shall
immediately:

call the attention of other people in the
site,

sound the nearest alarm, and/or
Foreman or any ERT member among
the construction sub-group contacts
the fire department (in this case it
should be agreed on that it is alright for
any ERT member in the sub-group to
alert the fire department)
Report/communicate the emergency
situation to the ERTL/Deputy ERTL.

Stop all activities/operations and
evacuate.

Al (non-ERT) workers/staff sub-
contractors, site visitors and concerned
public to move out to safe grounds
following the evacuation procedure.

Activate ERT to contain fire/control
fire from spreading.

Guided by the training they undertook,
ERT members assigned to mitigate the
fire shall assess their own safety
situation first before attempting to
control fire spread.

Call the nearest fire & police stations
&, if applicable, emergency medical
services.

When alerting the EERT, ERTL will
give the location, cause of fire,
estimated fire alarm rating, any injuries.

Facilitate leading the EERT to the
emergency site.

ERTL/Deputy ERTL to instruct:

an ERT member to meet the EERT in
the access road or strategic location
and lead them to the site. He/she shall
hold the orange safety flag to get their
attention and lead them to the site.
some ERT members to stop traffic in, &
clear, the access road to facilitate
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Procedure Remarks

passage of the EERT.

= ERT to vacate the site as soon as = Follow appropriate evacuation
their safety is assessed as in procedure.
danger.
VIIl.  INSTITUTIONAL CAPACITY REVIEW AND NEEDS

44. Currently there is little experience and capacity for environmental assessment and
management amongst national counterparts responsible for the implementation of the EMP.
i.e., DPWT/PIU, and UDAA in Bokeo province and Houayxay. No dedicated environmental
staff exist in the UDAA. The PMIS with assistance from the SS of the subproject will develop
and deliver training courses to the DICT/PIU staff responsible for the implementation of the
subproject. The purpose of the course(s) is to strengthen the ability of the PIU/PMU to oversee
implementation of the EMP by construction contractors, and EMC

45, The SS who will be full-time environmental member of the PIU as well as the EO of the
contractor should attend training courses as required. Costs for training should be included
with costs for implementation of the EMP.

46. Training on the implementation of an EMP should address two thematic areas. The first
area should be principles environmental management focused on the potential impacts of
subproject activities on the natural and social environment. The second area should be
environmental safeguard requirements of the ADB and Government with specific reference to
the EMP.
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APPENDIX A: INDICATIVE TOR FOR ENVIRONMENTAL SPECIALISTS OF PMIS

International Environmental Specialist.

With assistance from the national environmental specialist the international consultant will
be responsible for updating the provincial EMPs at detailed design, and assisting the PIU
with overall environmental management of the implementation of the subprojects in LAO.
The consultant will: (i) update environmental management plans (EMP) for subprojects in
Houayxay and Luang Namtha to ensure that EMPs address the detailed designs and
engineering of subprojects. Updates to both EMPs include mitiation and monitoring plans,
budget, and capacity development needs of executing agency (EA/PCU) and PIUs (/
DPWT/UDAA); (ii) with national consultant design comprehenisve training plan for
safeguards specialist/PIU and on principles of EIA, and the purpose, content, and roles
and responsibilities for implementation of updated EMPs highlighting environmental issues
of subprojects; (iii) ensure that all relevant safeguards of the EMPs are adequately
addressed in the bidding documents (instruction to bidders), and in the evaluation criteria
for awarding contracts; (iv) Coordinate and work with the PIUs to ensure that contractors
finalize their respective site-specific CEMPs based on the updated EMPs and the actual
site conditions; (v) oversee the implementation of all safeguards of the three EMPs relating
to construction phase activities including handling of construction spoil and waste, water
and air quality protection, public nuisance impacts (noise, dust, traffic, blocked access,
workers, and camps), and public safety; (vi) Assist with the finalzation of the groundwater
monitoring study at landfill site; (vii) coordinate with the two provincial Departments of
Natural Resources & Environment (DONRE) on all relevant environmental regulatory
compliance issues (e.g. noise and dust from construction sites, sanitation in workers
campsite etc); (viii) prepare TOR(s) for the LAO UXO for the survey, detection, and
removal of unexploded ordnance (UXO) at all civil works sites. Ensure that EA and/or PlUs
consult LAO UXO and Government authorities to assist with ToR development and
implementation; (ix) with PIU/DPWTs, prepare TORs for the follow-up interviews and
consultations with the same affected stakeholder and local residents contacted during the
PPTA on issues and concerns arising during project construction; (x) work with PIU to
understand potential influence of waste stream of Thai recycling Company on exiting and
future renovated landfill at Houayxay; (xi) prepare TOR(s) for external national
environment monitoring consultant (EMC) for conducting water and air quality sampling,
and laboratory analyses for the monitoring plans for the town EMPs; (xii) coordinate with
PWDTs to address vehicle and boat traffic issues; (xiii) advise PIU/DPWTs on
environment-related concerns arising during sub-projects construction, and recommend
corrective measures; (xiv) with PIU/DPWTs, ensure dissemination to stakeholders the
results of environment quality monitoring and implementation of safeguards, especially
among households or small businesses near the civil construction works areas; (xv) assist
EA and PIU/DPWTs prepare a table of contents for regular reports PIU must submit to the
EA on implementation of EMPs, environmental, issues, and corrective actions; (xvi) assist
PIU/DPWTs prepare simple report template for construction contractors to report monthly
on mitigation activities, and environmental issues that occur during construction phase;
and (xvii) prepare a quarterly status report on implementation of EMPs, environmental
issues, and public safety protection to be submitted through the PIU and EA to the
provincial DONREs and ADB.

The consultant should have an advanced degree in environmental sciences, and at least 7
years experience implementing and managing environmental assessment of infrastructure
projects in southeast Asia countries (preferably Lao PDR). Other requiremetns include: a)
understanding of ADB and national environmental safeguard requirements; b) experience
working with and supervising the activities of provincial and national environmental
management agencies with envronmental safeguards; and c) designing and delivering
training and capacity development programs to provincial environment, project
implementing units.
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National Environmental Specialist. Provide assistance to the international environmental
specialist including acquisition of information new information to update the provincial
EMPs at detailed design, and work with the PIU with overall environmental management of
the implementation of the subprojects in LAO. The national consultant will assist with: (i)
updating environmental management plans (EMP) for subprojects in Houayxay and Luang
Namtha to ensure that EMPs address the detailed designs and engineering of
subprojects.; (ii) deliver initial training to DPWT and UDAA on the purpose, content, and
roles and responsibilities for implementation of updated EMPs; (iii) ensure relevant
safeguards of the EMPs are addressed in the bidding documents in paccurate local
language and in evaluation criteria for awarding contracts; (iv) help PlUs to ensure that
contractors prepare their respective site-specific plans based on the updated EMPs and
the actual site conditions; (v) help international consultant oversee the implementation of
all safeguards of the three EMPs relating to construction phase activities including handling
of construction spoil and waste, water and air quality protection, public nuisance impacts
(noise, dust, traffic, blocked access, workers, and camps), and public safety; (vi) assist
coordination with the three provincial Departments of Natural resources & Environment
(DONRE) on all relevant environmental regulatory compliance issues (e.g. noise and dust
from construction sites, sanitation in workers campsite etc); (vii) with PIU/DPWTs, prepare
ToRs for the follow-up interviews and consultations with the same affected stakeholder and
local residents contacted during the PPTA on issues and concerns arising during project
construction. Of particar concern is upgrades to access roads; (viii) assist PWDTs to
address vehicle traffic issues, respectively during road upgrades; (ix) with international
consultant advise the PIU/DPWTs on environment-related concerns arising during sub-
projects construction, and recommend corrective measures; (x) with PIU/DPWTs, ensure
dissemination to stakeholders the results of environment quality monitoring and
implementation of safeguards, especially among households or small businesses near the
civil construction works areas; (xi) assist with all eporting for the EMP. The consultant
should have a university degree in the environmental sciences and at least 5 years
experience with environmental assessment of infrastructure projects in Lao PDR)
including: a) understanding of ADB and national environmental safeguard requirements; b)
experience working with international consultants; and c) delivering training and capacity
development programs to provincial project implementing units.
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APPENDIX B: ENVIRONMENTAL STANDARDS

Water Resources and Environment Administration No 2734/ PMO.WREA (now MONRE)
Vientiane, 7 Dec 2009

Agreement on the National Environmental Standards

Based on the Environmental Protection Law No. 02/99/NA, dated 3 April 1999.
Based on decree on mandate of Water Resources and Environmental
Administration dated 149/PM, dated 10 May 2007.

Surface water quality standards in Lao PDR

No Substances Symbol Unit SIEEMRETD S G
Value Measurement
1 | Color, Odor and Taste - - N -
2 | Temperature t °C N’ Thermometer
3 | Potential of Hydrogen pH - 5-9 Electronic pH Meter
4 | Dissolved Oxygen DO mg/l 6 Azide Modification
5 | COD COD ml/l 5 Potassium
permanganate
6 | BODs BODs mg/l 1,5 Azide Modification
at 20 degree C, 5
days
7 | Total Coliform Coliform | MPN/100 ml 5000
Bacteria Bacteria Multiple Tube
8 | Fecal Coliform Fecal MPN/ 100 ml 1000 Fermentation
Bacteria Coliform
9 | Nitrate-Nitrogen NOs-N mg/l <5.0 Cadmium Reduction
10 | Ammonia-Nitrogen NH;-N mg/l 0.2 Distillation
Nesslerization
11 | Phenols C¢H3-OH mg/1 0.005 Distillation, 4-Amin
anti-pyrenne
12 | Copper Cu mg/l 0.1
13 | Nickel Ni mg/l 0.1
14 | Manganese Mn mg/l 1.0 Atommic Absorni
. omic sorption
15 | Zinc - Zn mg/l 1.0 Direct Aspiration
16 | Cadmium Cd mg/l 0.005
17 | Chromium, Hexavalent O 6F mg/l 0.05
18 | Lead Pb mg/l 0.05
19 | Mercury Hg mg/l 0.002 Atomic Absorption
Cold Vapor
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No Substances Symbol Unit SR El MLl
Value Measurement
20 | Arsenic As mg/1 0.01 Atomic Absorption
Direct Aspiration
21 | Cyanide CN mg/l 0.005 Pyridine-Barbituric
22 | Alpha—Radioactive o Becquere I/1 0.1 Counting machine
23 | Beta —~ Radioactive B Becquere I/1 1.0
24 | Total Organochlorine - mg/l 0.05 Gas
25 | DDT C14HoCls mg/l 1.0 Chromatography
26 | Alpha-BHC aBHC mg/l 0.02
27 | Dieldrin C12HsClsO mg/l 0.1
28 | Aldrin - mg/l 0.1
29 | Heptachlor and - mg/1 0.2
Heptachlor Epoxide
30 | Endrin - mg/l None
Drinking Water Quality Standards
Bacteriological Parameters
Parameters Units Concentration
Fecal Coliform MPN/100ml 0
Total Coliform MPN/100ml <2.2
Entero virus MPN/100ml 0
Physical -Chemical Parameters
No. Parameters Symbol Unit — Concentratlo_n
Minimum Maximum
1 | Aluminum Al mg/l 0.1 0.2
2 | Ammonia NH;3 mg/l 0.5 1.5
3 | Chloride Cr mg/l 200 250
4 | Copper Cu mg/l 1.0 2.0
5 | Iron Fe mg/l 0.3 <1
6 | Manganese Mn mg/l 0.1 0.5
7 | Sodium Na mg/l 200 250
8 | Sulphate .2 mg/l 200 250
9 | Hydrogen Sulphide H,S mg/l 0.05 0.1
10 | Conductivity Ec us/cm - <1,000
11 | Total dissolved solids TDS mg/l 500 600
12 | Sodium Chloride NaCl mg/l 100 300-350
13 | Potential of Hydrogen pH - 6.5 8.5
14 | Temperature T 0 25 35
15 | Hardness - mg/l 50 300
16 | Turbidity - NTU - <10
17 | Taste and Odor - - - Acceptable




18 | Color - TCU - 5

19 | Residual Chloride (if Ch mg/l - <0.2
Chlorine disinfection is used)

Health Significant Chemical Parameters

No. Parameters Symbol Unit Eh Y
Concentration
1 Antimony Sb mg/l 0.005
2 Arsenic As mg/l 0.01-0.05
3 Barium Ba mg/l 0.7
4 Boron B mg/l 0.50
5 Cadmium Cd mg/l 0.003
6 Chromium Cr mg/l 0.05
No. Parameters Symbol Unit 'V'ax'm“m
Concentration
7 Cyanide CN mg/l 0.07
8 Fluoride E mg/l 1.5
9 Lead Pb mg/l 0.01
10 | Mercury Hg mg/l 0.001
11 | Nitrate NO | mg/l 50
12 | Nitrite NO mg/l 3
13 Selenium Se mg/l 0.01
A. Priority Parameters
No. Parameters Symbol Unit Eh Y
Concentration
1 Iron Fe mg/l <1
2 Manganese Mn mg/l <0.5
3 Arsenic As mg/l <0.05
4 Fluoride E mg/l <1.5
5 Nitrate NOs5 mg/l 50
6 Nitrite NOy mg/l 3
7 Nitrite Nitrogen NO;N mg/l 1
8 Potential of Hydrogen pH - 6.5-8.5
9 Coliform - MPN/100ml 0
10 | Conductivity Ec us/cm 1000
11 Residual Chloride (if Ch mg/l 0.2
Chlorine disinfection is
used)
12 | Total Hardness - mg/l <300
13 | Turbidity - NTU <10
14 | Taste and Odor - - Acceptable
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Groundwater Standards for Drinking Purposes

Permitted Standard

Characteristics Parameters Symbol Unit Value
Suitable Maximum
- - Platinum- 5 15
Cobalt (Pt-
. Co)
Physical = hidity _ JTU 5 20
3. Potential of pH - 7.0-8.5 6.5-9.2
Hydrogen
4. Iron Fe mg/l <0.5 1
5. Manganese Mn mg/l <0.3 0.5
6. Copper Cu mg/l <1.0 1.5
7. Zinc Zn mg/l <5.0 15
Chemical 8. Sulphate N2 mg/l <200 250
9. Chloride Cr mg/l <250 600
10. Fluoride B mg/l <0.7 1
11.Nitrate NO3 mg/l <15 45
12. Total Total mg/1 <300 500
Hardness as CaCOs
Characteristics Parameters Symbol Unit Permltt\(jgliandard
CaCO3
13.Non-carbo- Non mg/l <200 250
nate hardness as CaCOs
CaCO3
14. Total solids TS mg/l <600 1,200
15. Arsenic As mg/l None 0.05
. . 16. Cyanide CN’ mg/l None 0.1
Tosﬁgsigflzl:al 17. Lead Pb mg/l None 0.05
18. Mercury Hg mg/l None 0.001
19. Cadmium Cd mg/l None 0.01
20. Selenium Se mg/l None 0.01
21. Coliform Coliform | MPN/100 <2.2 <2.2
bacteria ml
Bacteria 22.E. coli E. coli - None None
bacteria
23. Standard - Colonies/ml | <500 -
plate count
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Soil Quality Standards for Residential and Agriculture

No. Substances Symbol Unit SRR el @
Value Measurement
I. Volatile Organic Compound
1 | Benzene CsHs mg/kg 0.5
2 | CarbonTetrachloride CCly mg/kg 89
3 | 1,2 Dichloroethane CH:CI- mg/kg 230
CHxCI
4 | 1,1 Dichloroethylene CCIL=CH, | mg/kg 1,700
5 | Cisl,2 CHCI=CHCI | mg/kg 57
Dichloroethylene
6 | Trans-1.2- CHCI=CHCI | mg/kg 520
D%Chloroethylene Gas Chromatography or
7 Dichloromethane CH>Cl, mg/ kg 28 Gas Chromatography/.
8 | Ethly benzene 1C2CIC-CH3 | mg/kg 630 Mass Spectrometry
9 | Styrene CgHss. mg/kg 8.4 (GC/MYS) or other methods
CH=CH, approved by DONRE
10 | Tetrachloroethylene CoCly mg/kg 210
11 | Toluene CeHs-CH3; | mg/kg 6.5
12 | Trichloroethylene CLC=CHCI | mg/kg 2.5
13 | 1.1.1 Trichloroethane CIC-CH; | mg/kg 3.5
14 | 1.1.2 Trichloroethane CL,CH- mg/kg 43
CHxCI
15 | Total Xylenes (CH3-CeHs- | mg/kg 63
CH3)
I1. Heavy Metals
1 | Arsenic As mg/kg 3.9 Inductively Coupled
2 | Cadmium and its Cd mg/kg 37 Plasma-Atomic Emission
d Spectrometry or Inductive-
compounds ly Coupled Plasma-Mass
Spectrometry or Atomic
Absorption, Gaseous Hyd-
ride or Atomic Absorption,
Borohydride Reduction or
other Methods Approved
No. Substances Symbol Unit SRR el @
Value Measurement
by DONRE
3 | Hexavalent Cr't mg/kg 300 Coprecipitation or Colori-
Chromium metric or Chelation/
Extraction or other
Methods Approved by
DONRE
4 | Lead Pb mg/kg 400 Inductively Coupled
Plasma-Atomic Emission
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Manganese and its
compounds

mg/kg

1,800

Spectrometry or Inductive-
ly Coupled Plasma-Mass
Spectrometry or Atomic
Absorption, Direct Aspira-
tion or Atomic Absorption,
Furnace Techniques or
other Methods Approved

Ly DONDE

Mercury and its
compounds

mg/kg

23

Cold-Vapor Technique or
other Methods Approved
by DONRE

Nickel, soluble salts

Ni

mg/kg

1,600

Selenium

Se

mg/kg

390

Inductively Coupled
Plasma-Atomic Emission
Spectrometry or Inductive-
ly Coupled Plasma-Mass
Spectrometry or Atomic
Absorption, Direct Aspira-
tion or Atomic Absorption,
Furnace Techniques or
other Methods Approved
by DONRE

. Pesticides

1

Atrazine

CsH14CIN5s

mg/kg

22

Gas Chromatography or
other Methods Approved
by DONRE

Chlordane

mg/kg

16

Gas Chromatography/
Mass Spectrometry
(GC/MYS) or other Methods
Approved by DONRE

24D

mg/kg

690

Gas Chromatography or
High Performance Liquid
Chromatography/ Thermal
Extraction/ Gas Chromato-
graphy/Mass Spectrometry
(TE/GC/MS) or other Me-
thods Approved by DONRE

DDT

DDT

mg/kg

17

Dieldrin

C12HsCl6O

mg/kg

0.3

Heptachlor

Cly

mg/kg

1.1

Heptachlor Epoxide

mg/kg

0.5

Lindane

mg/kg
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Gas Chromatography or
Gas Chromatography/
Mass Spectrometry
(GC/MYS) or other Methods
Approved by DONRE

. Others

— Lol Q| o »n|

Benzo(a)pyrene

mg/kg

0.6

Gas Chromatography/
Mass Spectrometry
(GC/MS) or Thermal
Extraction Gas Chromato-

graphy/ Mass Spectrome-

No.

Substances

Symbol

Unit

Standard
Value

Method of
Measurement
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try (TE/GC/MS) Chromato-
graphy/ Fourier Transform
Infrared (GC/FT-IR) Spec-
trometry or other Methods
Approved by DONRE

2 | Cyanide and its
compounds

mg/kg

11

Total and Amenable
Cyanide: Distillation, or
Total Amenable Cyanide
(Automated Colorimetric,
with off-line Distillation),
or Cyanide Extraction
Procedure for Solids and
Oils or other Methods
Approved by DONRE

3 | PCBs

mg/kg

2.2

Gas Chromatography or
other Methods Approved
by DONRE

4 | Vinyl Chloride

mg/kg

1.5

Gas Chromatography or
Gas Chromatography/
Mass Spectrometry
(GC/MS) or other Methods

Approved by DONRE
Ambient Air Quality Standard
Average Time Unit: mg/m3
Method of
Parameters | Symbol Hours 1 1 Meaestu roe?noent
1hr | 8hr | 24hr | month | year
Carbon CO 30 10.26 - - - Non dispersive infrared
monoxide detection
Nitrogen NO2 0.32 - - - - Chemilumine scene
dioxide method
Sulphur SO, 0.78 - 0.30 - 0.10 | UV Fluorescence (1hr,
dioxide 24hr, 1yr) or
Pararosaniline (1hr,4hr)
Total TSP - - 0.33 - 0.10 | Gravimetric
Suspended
Particulate
Particulate PM-10 - - 0.12 - 0.05 | Gravimetric or Beta
Matter less Ray or Taper Element
Oscillating
th?m 10 Microbalance or
microns Dichotomous
Ozone O3 0.20 - - - - Chemiluminescence or
UV Absorption
Phoptometry
Lead Pb - - - 1.5 - Atomic Absorption
Spectrometer
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Noise Standard

Standards

Method of Measurement

Maximum Sound Level (Lmax) should not

exceed 115 dB(A)

Equivalent Sound Level (Leq) from
Fluctuating Noise

Leq 24 hour not exceeding 70 dB(A)

Equivalent Sound Level (Leq) from Steady
Noise

Noise Standards for Other Places

Standard Value in dB(A)

Type of Area
6.00-18.00 18.00-22.00 22.00-6.00

Quiet areas: hospitals,
libraries, treatment places, 50 45 40
kindergarten and schools
Residential areas: hotels 55 55 45
and houses
Commercial and service 70 70 50
areas
Small 1qdustr}al fagtorles 70 70 50
located in residential areas

General Industrial Wastewater Discharge Standards

Standards for General Industries

No. Parameters Symbols Unit Maximum
Concentration
1 | BODs BOD:s mg/l 40
2 | Ammonia Nitrogen NH;3-N mg/l 4
3 | Total Suspended Substances TSS mg/l 40
4 | Potential of Hydrogen pH - 6-9.5
5 | Total Dissolved Substances TDS mg/l 3,500
6 | Phenols CsHsOH mg/l 0.3
7 | Phosphorous P mg/l 1.0
8 | Silver Ag mg/l 0.1
9 | Zinc Zn mg/l 1.0
10 | Sulphide S mg/1 1.0
11 | Free Chlorine Ch mg/l 1.0
12 | Chloride Cr mg/l 500
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13 | Iron Fe mg/l 2.0
14 | Fluoride F mg/l 15
15 | Cyanide CN mg/l 0.1
16 | Copper Cu mg/l 0.5
17 | Lead Pb mg/l 0.2
18 | Oil and Grease - mg/l 5
19 | Nickel Ni mg/l 0.2
20 | Mercury Hg mg/l 0.005
21 | Manganese Mn mg/l 1.0
22 | Arsenic As mg/l 0.25
23 | Barium B mg/l 1.0
24 | Cadmium Cd mg/l 0.03
25 | Chromium (6 mg/l 0.1
26 | Total Chromium Total Cr mg/l 0.5
Wastewater Discharge Standards from the Urban Area
Wastewater Discharge Standards
Standards
No. Parameters Symbol A B | C | D | E
1. | Biochemical BOD:s Not more than (mg/1)
Oxygen 30 40 50 60 200
Demand
2. | Suspended SS Not more than (mg/1)
Solids 30 40 50 50 60
3. | Settle able - Not more than (mg/1)
Solids 05 | 05 | 05 | 05 | -
4. | Total Dissolved TDS Not more than (mg/1)
Solids 3000 | 2500 | 2000 | 1500 | -
5. | Chemical COD Not more than (mg/1)
Oxygen 120 130 150 350 400
Demand
6. | Sulphide g2 Not more than (mg/1)
10 | 10 | 30 | 40 | -
7. | Total Kjeldahl TKN Not more than (mg/1)
Nitrogen 35 | 35 | 40 | 40 | -
8. | Fat Oil and - Not more than (mg/1)
Grease 20 [ 20 [ 20 | 20 | 100
9. | Temperature t Not more than (degree Celsius)
40 | 40 | 40 | 40 | 40
10. | Potential of pH Not more than
Hydrogen 6-95 | 695 | 695 | 695 | 695
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APPENDIX C: MONITORING REPORT TEMPLATE FOR PROJECT IMPLENTATION UNIT

Safeguards Monitoring Report

This report is to be completed by the PIU with assistance from the PMIS and PMU. The report
forms part of the regular reporting of PIU to PMU and ultimately to the EA and ADB.

1. Introduction and Project Overview

Project Number and

Title:
Environment
Safeguards Indigenous Peoples c
Category
Involuntary B
Resettlement

Reporting period:

Last report date:

Activities of PIU/PMU

Progress of work (% physical completion)
Changes of surrounding environment
Status of permits / consents

Key sub-project
activities since last
report:

This section can include, among others, the following:

Report prepared by:

2. Environmental Performance Monitoring

a. Summary of Compliance with EMAP Requirements (Environmental Performance)

Monitoring Compliance Status Comment or Reasons for
Requirements (Yes, No, Partial) Non-Compliance

Issues for Further Action

Use tabled performance
monitoring indicators of
EMP

b. Issues for Further Action

Responsibility and

Issue Required Action S
Timing

Resolution

Old Issues from Previous Reports

List of monitoring or
mitigation measures or

activities not completed
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(last column of previous
table)

New Issues from This Report

c. Other activities
e Other issues not covered by mitigation or monitoring plans of EMP

¢ Any additional environmental monitoring required (e.g., air quality, water sampling)

3. Occupational, Health and Safety (OHS) Performance Monitoring

a. OHS for worker

Issue Required Action Resp0n_5|p|l|ty and Resolution
Timing
Old Issues from Previous Reports
New Issues from This Report
b. Public Safety
Issue Required Action Respon5|p|l|ty e Resolution
Timing
Old Issues from Previous Reports
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New Issues from This Report

4. Information Disclosure and Socialization including Capability Building

Prepare brief summary of the information below where applicable

Field visits conducted (sites visited, dates, persons met)

Public consultations and meetings conducted (date; time; location; agenda; number of
participants disaggregated by sex and ethnic group, not including project staff; Issues
raised by participants and how these were addressed by the project team)

Training conducted (nature of training, number of participants disaggregated by gender
and ethnicity, date, location, etc.)

Press/Media releases

Material development/production (e.g., brochure, leaflet, posters)

5. Grievance Redress Mechanism

Summary:

Number of new grievances, if any, since last monitoring period:
Number of grievances resolved:
Number of outstanding grievances:

Details Required Action,
Type of Grievance (Date, person, address, Responsibility and Resolution
contact details, etc.) Timing

Old Issues from Previous Reports

New Issues from This Report

6. Conclusion
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e Important results from the implementation of mitigation and monitoring of EMP

¢ Recommendations to improve EMP implementation

. Attachments
o Consents / permits
e Monitoring data (water quality, air quality, etc.)
e Photographs
e Maps
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Environmental Management Plan

June 2015

Lao PDR: Second Greater Mekong Subregion
Corridor Towns Development Project, PPTA 8425

Luang Namtha Subproject

This environmental management plan is a document of the borrower. The views expressed
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff,
and may be preliminary in nature.
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l. INTRODUCTION

1. The environmental management plan (EMP) for the subproject in Luang Namtha, Luang
Namtha province provided herein is one of two EMPs that have been prepared for the
subprojects of the GMS Second Corridor Towns Development Project in Lao PDR. The other
EMP was prepared for the subproject in Houayxay town, Bokeo province. An Initial
Environmental Examination (IEE) of both subprojects was prepared under separate cover. The
separate EMPs are comprehensive and are developed as stand-alone management tools that
are supported by the parent IEE.

A. Luang Namtha Subproject
2. The Luang Namtha subproject is comprised of the components summarized in Table 1.

Table 1: Subproject components of Luang Namtha

Solid Waste Management

Urban Village Upgrading — Village Upgrading

Urban Roads Drainage

Urban Recreation Facilities Upgrading
Nam Tha River Bridge

Il. INSTITUTIONAL ARRANGEMENTS & RESPONSIBILITIES
A. Organization of Management

3. At the feasibility stage the primary management framework' responsible for the
implementation of the environmental management plan (EMP) for the Luang Namtha subproject
is summarized as follows. The Ministry of Public Works and Transport (MPWT) is the executing
agency (EA) for the subproject which will take overall responsibility for successful
implementation of the EMP. The Department of Public Works and Transport will be the Project
Implementing Agency (IA) in which the Project Implementing Units (PIU) will be established
(likely UDAA) to lead safeguards and monitoring support for the EMP. The PIUs will include a
Safeguards Specialist (SS) who will lead the implementation of the EMP in conjunction with the
Environmental Officer(s) (EO) of the construction contractor(s), and with support from the
Project Management Implementation Support (PMIS) consultants. The SS will oversee the work
of the EO of the contractor on the implementation of the CEMP? for the particular construction
package.

4. External support of the PIU for the implementation of the EMP will be provided by the
International and National Environment Specialists (ES) of the Project Management
Implementation Support (PMIS) consultant who will have budget for an external Environmental
Monitoring Consultant (EMC) which will conduct the field sampling and laboratory analyses of
field samples (e.g., water quality, air quality) that cannot be that cannot be performed by the
contractor or PIU. Below is a summary of responsibilities for implementation of the EMP.

! Updated from Feasibility Mission 2/15.

2 Contractor Environmental Management Plan prepared by contractor as part of bid documents based on updated
EMP
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7.

The responsibilities of the EA include:

Provide coordination role for environmental and social safeguards and monitoring for
IA/PIU;

Liaise with ADB on the implementation of the EMP; and

Coordinate resolution with |A, and ADB if necessary with issues arising from the
implementation of EMP.

The responsibilities of the Safeguards Specialist (SS) of PIU include:

. Assist ES of PMIS with updating the EMP to meet final detailed subproject designs;

Notify DONRE to verify Government approvals of project are met, and that EMP
compliant with Environmental Compliance Certificate (ECC) of project;

Assist PMIS with inclusion of CEMP requirements in contractor bid documents including
bid evaluations based on updated EMP;

Undertake day to day management of EMP implementation activities;

Work with EMC on implementation of monitoring plan of EMP;

Ensuring compliance with loan covenants and assurances in respect of all subprojects,
including EMPs (as well as IPPs, GAPs, resettlement plans);

Lead follow-up meetings with all affected stakeholders;

Prepare and submit quarterly reports on EMP implementation to PCU;

Oversee implementation of CEMP by contractor;

. Coordinate with ES of PMIS for EMP implementation;
. Undertake regular construction site inspections to ensure contractor implements CEMP

properly; and
Ensure EO of contractor submits monthly reports on construction mitigations and
monitoring.

The responsibilities of the ES of the PMIS are detailed in the indicative Terms of

Reference for the two positions in Annex 1. Key responsibilities for the EMP are listed below:

1.

2.

3.

4.

5.

6.
8.

1.

2.
9.

1.

2.

Updating the EMP to meet final detailed designs of subprojects;

Provide technical direction and support to PIU for implementation of EMP;

Oversee design and delivery of capacity development & training of PIU and EO of
contractor(s);

Provide advice and support to EMC with their monitoring activities;

Review all reports prepared by PIU and EMC for PCU and ADB; and

Review location of any possible contaminated sites near subprojects.

The responsibilities of Environmental Officer (EO) of Contractor include:

Implement CEMP for construction phase of subprojects; and

Prepare and submit monthly reports on mitigation and monitoring activities of CEMP and
any environmental issues at construction sites.

The responsibilities of Environmental Monitoring Consultant (EMC) include:

Implement the environmental sampling required for monitoring plan of EMP that cannot

be conducted by the contractor and PIU.
Perform required laboratory analyses for monitoring program detailed in EMP; and

5



3. Prepare and submit quarterly reports to PIU on monitoring activities.

10. The implementation of the EMP as part of the overall environmental due diligence (DD)
of the subproject is conducted alongside the separate parallel DD of the government. Table 2
reproduces the summary table of environmental due diligence from the IEE. Table 2 shows that
the government must approve the ADB IEE and EMP by formal letter, and that approval of the
ADB IEE/EMP is not contingent on compliance with any specific government regulation.

Table 2. Responsibilities for environmental due diligence of subproject (from IEE)

Environmental DD and Approvals
Design and Implementation ADB / 0 POR BMIS / Milestones & Notes
PPTA Contractor
Feasibility design
Initial stakeholder dlsclosurg & PPTA EA assists
consultation
Draft IEEs and EMPs PPTA Draft IEEs & EMPs
completed
ADB review & ADB approved IEE/
approves EMPs as per SPS
IEE/EMPs (2009).
o EA approved IEE/
Finalize IEEs and EMPs EA reviews EMPs. Compliance
and approves with specific Lao / EA
IEE/EMPs regulations not
required
D%Clg;:ir:)tn Review &
Loan documents (PAM/RRP) brep ’ approval of Loan approval
approval by PAM
ADB
. MONRE approved Lao
Initiation of Lao PDR environmental EA leads with IEE or EIA follows
3 oversight from .
DD independently after Lao
DONRE .
DD begins
Detailed engineering design
Continued stakeholder disclosure & As per PCP (2012)
consultation stakeholder disclosure
and consultations
ES support continue throughout
IA/PIU lead to PMIS construction phase
coincident with initiation
of GRM. Also satisfies
consultation
requirement of Lao.
Update EMPs Approval of updated
Supportto ES | Lead by ES EMP by EA and ADB
Tendering / contract award
EMPs included in tender Lead by EA/IU | Support by

% Lao PDR, 2012. Environmental Impact Assessment Guidelines, 94 pgs + 11 Appendices




Environmental DD and Approvals
Design and Implementation ADB o POR PMIS | Milestones & Notes
PPTA Contractor
documents ES
Contractor CEMPs prepared and
Tenders let and bids prepared drafts CEMP mpluded in contractor
Lead by EA bids
Construction packages | Input from y CEMPs Construction package
P 9 ABB reviewed by | awards
ES/PMIS
Construction & supervision
Implementation of mitigation and By contractor | CEMP implemented by
2 Support from "
monitoring plans IU/PIU with support | contractor, other aspects
from ES of EMP overseen by ES
Continued stakeholder d|sclosgre IA/PIU lead Support from As part of GRM
and consultation ES
Monitoring reporting IA/PIU lead
preparation of | Support from | Reports provide input for
To ADB . e
regular reports | ES review missions
to ADB
11. The Department of Natural Resources and Environment (DONRE) is the provincial

agency which oversees environmental management of Bokeo. The DONRE with District staff
provides direction and support for environmental protection-related matters including application
of the Law on Environmental Protection No. 02/99/NA (1999), EIA, and environmental
standards.

12. The ADB provides guidance to EA/PCU with any issues related to EMP, and reviews
biannual reports on EMP activities compiled and submitted by PCU which are disclosed on ADB
website pursuant to ADB Policy on Public Communication (2011).

B. Worker and Community Health and Safety

13. Central to construction and operation phases of all subprojects is to ensure workers and
the public are not harmed from construction activities and ultimately the operation of the
completed subprojects.

14. Based on the New Global Strategies in Occupational Safety and Health (OSH)
developed by the International Labour Organization (ILO) in 2003 the Ministry of Labour and
Social Welfare (MLSW) of Government is currently developing the Lao PDR National OSH
Programme®. To facilitate the development of the OSH the National Occupational Health &
Safety Programme (2005-2010) was initiated.

15. The emerging OSH, inter alia, addresses worker and public safety in the construction
and operation of small-medium enterprises and notably rural roads. The EA/PCU as supported
by the PIUs must obtain and implement the directives of the OSH Programme. Pertinent
associated laws and policy include the Labour Law of Lao PDR, and Decree No. 24/PR of the

4 ILO, 2009. Asean-Oshnet, Occupational Safety and Health Practices.



President of Republic, dated 21 April 1994, promulgating law No. 002/NA of 14 March 1994,
concerning Labour.

16. To supplement the OSH the IFC/World Bank Environment, Health, and Safety
Guidelines (2007) should also be consulted the IFC EHS guidelines currently provide the
international standard for worker and public safety.

17. DONRE with District staff provides direction and support for environmental protection-
related matters including application of the Law on Environmental Protection No. 02/99/NA
(1999), EIA, and environmental standards.

18. The ADB assists the PCU with timely guidance at each stage of project implementation
following agreed implementation arrangements, and with review all documents that require ADB
approval including environmental safeguards.

C. Regulatory Framework and Guidelines for Subproject

19. Specific regulations and guidelines for the Luang Namtha subproject are summarized in
Table 3°. The regulations and guidelines, inter alia, identify how access road upgrades should
be implemented to prevent or minimize negative impacts on the environment. Environmental
standards are found in Annex 2

Table 3. Regulations and Guidelines Applicable to Luang Namtha Subproject

Road Upgrades

e Lao PDR Road Design Manual with reference to AASHTO A Policy on Geometric Design of
Highways and Streets, 5th edition.

e RDA's Lao Bridge Design Manual, 1998 with reference to AASHTO LRFD Bridge Design
Specifications, 4", Edition, 2007

e Transport Research Laboratory’s (TRL) Road Note 31, 4th edition.

¢ Road Development Authority (RDA’s) standards incorporating relevant standards from the
AASHTO Highway Drainage Guidelines.

e MPWT (2006). Specifications for drainage system, culverts, street lighting and tree planting

Occupational and Public Health and Safety

e MSLW, Lao PDR Occupational, Safety, and Health Guidelines Programme, Draft 2005-2010
e |FC/World Bank, 2007. Environment, Health, and Safety Guidelines

Environmental Standards

. National Environmental Standard Order No. 2734/PMU-DONRE (2009): Annex 1

° Regulations and guidelines compiled by study from agencies, earlier IEEs, and internet.




M. SUMMARY OF POTENTIAL IMPACTS

20. The environmental potential impacts of the subproject in Luang Namtha (Table 4)
primarily concern construction-related impacts and disturbances of dust, noise, increased traffic
and risk of traffic accidents, disrupted boat traffic, reduced or blocked urban access, erosion and
sedimentation of Nam Tha river, local pollution from construction waste, and tree and vegetation
removal.

Table 4. Summary of Potential Impacts of Luang Namtha Subproject

Pre-construction Phase

e Five households will lose some garden and agriculture land (see RP)

¢ A study of groundwater at and below landfill is needed to complete landfill renovation design, and
to be able to monitor impact of renovated landfill on groundwater. See Appendix C of IEE.

e GHG emissions from old landfill prevented and minimized with proper consolidation and
renovation procedure (see Appendix D of IEE).

Construction Phase

Common potential impacts of all components:

e Reduced and/or blocked public access, disrupted business and recreation, noise, dust, caused
by increased truck traffic and heavy equipment use, soil and surface water pollution caused by
equipment operation and maintenance, public and worker accidents, disruption of traffic,
increased traffic accidents, land erosion and surface water sedimentation, drainage and flooding
problems, solid and domestic waste from worker camps, social issues and community problems
caused by migrant workers. These short-term impacts will vary in magnitude with construction
activities of the different subprojects.

Sedimentation of Nam Tha river from bridge construction:
e The common impact of sedimentation of Nam Tha river due to loose soil erosion from civil works
on banks

Boat traffic
e The bridge civil works could disruption of boat traffic along the river as a result of bridge
construction activities. Other river uses such as fishing and downstream water extractions could
affected.

Operation Phase

Solid Waste Management:
e Contamination of groundwater at the renovated landfill from landfill. Regular groundwater quality
monitoring is required at established site bore wells, which is supported with sufficient O&M to
maintain landfill in good working order.

Waste management at Recreational facility
e Sufficient waste bins and regular garbage collection should be implemented at recreational park
to control litter and garbage in the area.

Improved Wastewater and Stormwater Drainage:
e Seasonal flooding events prevented with regular cleaning of all drains with adequate annual
O&M budget




A. Public Consultation

21. The stakeholder consultation strategy that was developed for the IEE should be
continued with the start of the pre-construction phase of the subproject. The first step will be the
disclosure of the IEE to the affected stakeholders identified in the IEE for their review and
comment.

1. Follow-up Consultation

22. A primary concern of the public and stakeholders of the subproject were disturbances
during construction phase of the subproject components. Those issues plus any others will be
reviewed during follow-up consultations throughout the pre-construction, construction, and
operation of the completed subproject components.

V. MITIGATION PLAN

23. The mitigation measures of the EMP are presented in a comprehensive mitigation plan
for the subproject in Table 5. Following the IEE, the mitigation plan is structured by the three
development phases of the subproject defined by the pre-construction; construction; and post
construction operational phase. The mitigation plan addresses the environmental issues and
concerns raised at the stakeholder meetings.

24, The mitigation plan combines construction phase impacts common to all subproject
components for which single mitigation measures are prescribed. In this way redundant
mitigation measures are not re-stated numerous times. However, impacts and required
mitigations specific to a subproject are also identified. Or, common mitigations that are
particularly important for a subproject component are emphasized.

25. The mitigation plan identifies potential impacts, required mitigations, responsible parties,

location, timing, and indicative costs. The mitigation plan is comprehensive and will be updated
to meet the final detailed designs of the subproject.
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Table 5. Environmental Impact Mitigation Plan

Responsibility

. Potential - Estimated
Subproject . I . - Activity 6
Activity Environmental Proposed Mitigation Measures Location Timing Reporting Cost Supervision implementation
Impacts (USD)
Pre-Construction, Detailed Design Phase
Confirmation of No negative Affected persons well informed well ahead of All affected di(te;(i)I:aed See See Resettlement
required environmental ape . persons in ! resettliement | resettlement EA/IA .
. . subproject implementation. . designs committees
compensation impacts subproject areas initiated plans plan
. Before
Disclosure, & . ” . . . . .
No community Initiate Information Disclosure and Grievance process For all detailed No marginal
engagement of . L ! Quarterly 2 PIU/SS PIU
. impacts of IEE construction sites. designs cost
community S
initiated
Government No negative Notify DONRE of subproject initiation to complete EA Before No marainal
| NEg requirements, and obtain required project permits and Entire subproject . As required g PIU/DONRE DONRE
approvals impact I construction cost
certificates.
No negative Complete TOR, and commission groundwater study at Before See
Groundwater study impact on existing dumpsite including installation of bore holes Existing dumpsite construction As required Monitoring PMIS/PIU PMIS/PIU
groundwater for groundwater sampling Plan

® Costs will need to be updated during detailed design phase.
"No marginal cost indicates that costs to implement mitigation are to be built into cost estimates of bids of contractors




Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost6 . .
Activity Reporting Supervision Implementation
Impacts (USD)
Work by PMIS® to complete detailed designs of all
components of both subprojects. Ensure the following
measures are included:
a) identification of spill management prevention plans,
and emergency response plans for all construction
sites;
b) no disturbance or damage to culture property and
values;
¢) minimal acquisition of agriculture and forested lands;
Detailed desians of | Minimize negatve d) locate DONRE-approved borrow pits areas away Before %”Ce_;"’iéh \ o
etailed designs o environmental from human settlements with fencing and access Final siting construction elaile 0 margina PMIS EAPIU
subproject, . barriers: L designs cost
impacts ; initiated documents

e) no, or minimal disruption to water supplies along
access roads, utilities, and electricity with contingency
plans for unavoidable disruptions;

f) no, or minimal disruption to normal pedestrian and
vehicle traffic along all road segments with contingency
alternate routes;

g) for all areas include specific plan to notify & provide
residents and merchants of construction activities &
schedule to minimize disruption to normal commercial
and residential activities.

8 DDSC is detailed design and supervision consultant to be determined
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost6 . .
Activity Reporting Supervision Implementation
Impacts (USD)
6. Identify any new potential impacts of subprojects and
include in EMP with special attention to all affected
villages and tourist reception areas.
7. Re-clarify with DONRE that no known rare or
endangered species inhabit the subproject areas
8. Update mitigation measures and monitoring
requirements of EMP where necessary to meet
. detailed designs, and to protect affected environments. Once with
Positive Before detailed No marginal
Update EMP environmental 9. Submit updated EMP with new potential impacts to All sites construction designs cos? PMIS EA/PIU
impacts ADB to review. initiated documents
10. Develop individual management sub-plans for: a)
Construction drainage; b) Erosion; ¢) Noise and Dust;
d) Contaminated Spoil Disposal; e) Solid and Liquid
Waste Disposal; f) Construction & Urban Traffic; g)
Utility and Power Disruption; h) Worker and Public
Safety; i) Tree and Vegetation Removal and Site
Restoration; j) Construction Materials Acquisition,
Transport, & Storage, and k) Cultural chance finds.
Goc\:/(()arr]rf:m:)nt 11. Notify DONRE, DAF, DPWT to confirm locations of
aoproved No negative sites for borrow pits and disposal areas for Entire subproiect Before As required No marginal PIU/DONRE/ PIU
ppre impact construction and hazardous waste for subprojects, and proj construction g cost DAF/DPWT
construction waste . : ;
d . obtain required permits.
isposal sites
. . . - See
UXO survey, & Injured wquer or | 12. Ensure Government and UXO LAO is consulted and All construction Beginning of Once Monitoring EAPIU UXO LAO
removal public clears areas where necessary sites. subproject
Plan below
Create awareness of No negative 13. Dept of Culture &Tourism to review potential locations . Before .
. . . ; ; All subproject : No marginal
physical cultural environmental of physical resources, and explain possible PCR to construction Once PIU/DICT DICT
: . areas . cost
resources in area impact contractors and PMIS begins
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Responsibility

. Potential . Estimated
Subproject . L . - Activity
. Environmental Proposed Mitigation Measures Location Timing . Cost6 . .
Activity Reporting Supervision Implementation
Impacts (USD)
14. Ensure updated EMP is included in contractor tender
N ] documents, and that tender documents specify Be
; 0 negative requirements of the CEMP must be budgeted. ; erore :
zevelop btld environmental o All subproject construction Ort1cedf0r all No mar?mal PMIS PIU
ocuments impact 15. Specify in bid documents that contractor must have areas begins enders cos
experience with implementing EMPs, or provide staff
with the experience.
16. Contractors to comply with all statutory requirements
Obtain & activate Prevent or set out by Government for use of construction For all Beginning of No marginal
. X Lo ) . . o ! Once PMIS PIU & contractors
permits and licenses | minimize impacts equipment, and operation construction plants such as construction sites | construction cost
concrete batching.
17. Develop and schedule training plan for (PIU/SS) to be 3
Capacit No negative _able tofly |_mpleme_n_t EMP' and to manage All subproject Before rler;lrt(zl#gr No marginal
pacity environmental implementation of mitigation measures by contractors. proj construction _ g PMIS PMIS
development : . areas beqi later if cost
Impact 18. Create awareness and training plan for contractors egins needed
whom will implement mitigation measures.
Spread of Throughout
Recruitment of sexually 19. Use local workers as much as possible thereby gne Worker hiring | No marginal Contractor's bid
i X . All work forces. construction EA/PIU
workers transmitted reducing number of migrant workers hase stages cost documents
disease P
Construction Phase of Subproject Components
20. Initiate updated EMP & CEMP including individual
Initiate EMP & sub- _ Ergvent or management sub-plans fqr different poter_mal impact For_all _ Beglnnlng of Once No marginal PMIS PIU & contractors
plans, minimize impacts areas that are completed in pre-construction phase construction sites | construction cost
(see sub-plan guidance below).
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost®
(USD)

Responsibility

Supervision

Implementation

Worker camps

Pollution and
social problems

21.
22.

23.

24.

25.

26.

27.

28.

20.

Locate worker camps away from human settlements.

Ensure adequate housing and waste disposal facilities
including pit latrines and garbage cans.

A solid waste collection program must be established
and implemented that maintains a clean worker camps

Locate separate pit latrines for male and female
workers away from worker living and eating areas.

A clean-out or infill schedule for pit latrines must be
established and implemented to ensure working
latrines are available at all times.

Worker camps must have adequate drainage.

Local food should be provided to worker camps. Guns
and weapons not allowed in camps.

Transient workers should not be allowed to interact
with the local community. HIV Aids education should
be given to workers.

Camp areas must be restored to original condition after
construction completed.

All worker camps

Throughout
construction
phase

Monthly

No marginal
cost

PMIS/PIU

contractor

Training & capacity

Prevent of
impacts through
education

30.

Implement training and awareness plan for PIU/SS and
contractors.

PIU office,
construction sites

Beginning of
construction

After each
event

No marginal
cost

PMIS

PMIS/PIU
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost6 . .
Activity Impacts Reporting (USD) Supervision | Implementation
31. All borrow pits should be approved by DONRE.
32. Select pits in areas with low gradient and as close as
possible to construction sites.
33. Required aggregate volumes must be carefully
calculated prior to extraction to prevent wastage.
34. Pits should not be located near surface waters,
forested areas, critical habitat for wildlife, or cultural
property or values.
35. If sand mining from Nam Tha river for bridge work is
essential then only at licensed locations.
36. All topsoil and overburden removed should be
Implement stockpiled for later restoration.
construction _ _ _
mat_er_lz_als Pollution, injury, 37. gll rE);)rreO\t/: rl)(l(tese sh(Lublﬁch::\\,/v(:i a fence perimeter with For all Throughout o mardina
acquisition, increased traffic, gnag pp Y- construction construction Monthly cos? PMIS/PIU contractor
transport, and disrupted access | 38. After use should be dewatered and permanent fences areas. phase

storage sub-plan

39.

40.

41.

42.

installed with signage to keep public out, and restored
as much as possible using original overburden and
topsoil.

Unstable slope conditions in/adjacent to the quarry or
pit caused by the extractions should be rectified with
tree planting.

Define & schedule how materials are extracted from

borrow pits, transported, and handled & stored at sites.

Define and schedule how fabricated materials for Nam
Tha bridge component such as steel, wood structures,
and scaffolding will transported and handled.

All aggregate loads on trucks should be covered.
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Responsibility

. Potential . Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost6 . .
Activity Reporting Supervision | Implementation
Impacts (USD)
43. Piles of aggregates at sites should be used/or removed
promptly, or covered and placed in non-traffic areas
44. Store DBST materials well away from all human
activity and settlements, and cultural (e.g., schools,
hospitals), and ecological receptors. Bitumen
Air pollution, land production and handling areas should be isolated.
Road bitumen and water 45. Contractors must be well trained and experienced with For all Throughout No marginal
(DBST) prqdugnon, contamination, the production, handling, and application of bitumen. construction construction Monthly cost PMIS & PIU contractor
and application and traffic & areas. phase

access problems,

46.

47.

48.

All spills should be cleaned immediately and handled
as per hazardous waste management plan, and
according to Government regulations.

Bitumen should only be spread on designated road
beds, not on other land or near any human activities.

Bitumen should not be used as a fuel.
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
- Environmental Proposed Mitigation Measures Location Timing . Cost6 . .
Activity Reporting Supervision | Implementation
Impacts (USD)

49. Uncontaminated spoil to be disposed of in DONRE-
designated sites, which must never be in or adjacent
surface waters. Designated sites must be clearly
marked and identified.

50. Spoil must not be disposed of on sloped land, near
cultural property or values, ecologically important
areas, or on/near any other culturally or ecologically
sensitive feature.

Contamination of 51. Where possible spoil should be used at other
ontamination o construction sites, or disposed in spent quarries or
Implement spoil land and surface borrow pits. . Throughout S
management sub- waters from All excavation construction Monthl o PMIS & PIU & contractor
9 an excavated spoil, | 52. Arecord of type, estimated volume, and source of areas hase y Monitoring DONRE
P and construction disposed spoil must be recorded. P Plan for
waste . o contaminated
53. Contaminated spoil disposal must follow DONRE soil analyses

54.

55.

regulations including handling, transport, treatment (if
necessary), and disposal.

Suspected contaminated soil must be tested, and
disposed of in designated sites identified as per
DONRE regulations.

Before treatment or disposal contaminated spoil must
be covered with plastic and isolated from all human
activity.
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
L Environmental Proposed Mitigation Measures Location Timing . Cost® . .
Activity Reporting Supervision Implementation
Impacts (USD)

56. Management of general solid and liquid waste of
construction will follow DONRE regulations, and will
cover, collection, handling, transport, recycling, and
disposal of waste created from construction activities
and worker force.

57. Areas of disposal of solid and liquid waste to be
determined by DONRE.

58. Disposed of waste should be catalogued for type,
estimated weigh, and source.

59. Construction sites should have large garbage hins.

60. A schedule of solid and liquid waste pickup and
disposal must be established and followed that

L ensures construction sites are as clean as possible.
Contamination of
Implement solid and | land and surface | 61. Solid waste should be separated and recyclables sold All construction Throughout .
L | . ) . . No marginal PMIS & PIU &
liquid construction waters from to buyers in community. sites and worker | construction Monthly cost DONRE contractor
waste sub-plan construction camps phase
waste Hazardous Waste

62. Collection, storage, transport, and disposal of
hazardous waste such as used oils, gasoline, paint,
and other toxics must follow DONRE regulations.

63. Wastes should be separated (e.g., hydrocarbons,
batteries, paints, organic solvents)

64. Wastes must be stored above ground in closed, well
labeled, ventilated plastic bins in good condition well
away from construction activity areas, all surface
water, water supplies, and cultural and ecological
sensitive receptors.

65. All spills must be cleaned up completely with all
contaminated soil removed and handled with by
contaminated spoil sub-plan.
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost®
(USD)

Responsibility

Supervision | Implementation

Implement Noise
and dust sub-plan

Dust

Noise

66.

67.

68.

69.

70.

71.
72.

73.

Regularly apply wetting agents to exposed soil and
construction roads.

Cover or keep moist all stockpiles of construction
aggregates, and all truck loads of aggregates.

Minimize time that excavations and exposed soil are
left open/exposed. Backfill immediately.

As much as possible restrict working time between
07:00 and 17:00. In particular are activities such as pile
driving.

Maintain equipment in proper working order
Replace unnecessarily noisy vehicles and machinery.

Vehicles and machinery to be turned off when not in
use.

Construct temporary noise barriers around excessively
noisy activity areas where possible.

All construction
sites.

Fulltime

Monthly

No marginal
cost

PMIS & PIU contractor

Implement utility
and power
disruption sub-plan

Loss or disruption
of utilities and
services such as
water supply and
electricity

74.

75.

76.

77.

Develop carefully a plan of days and locations where
outages in utilities and services will occur, or are
expected.

Contact local utilities and services with schedule, and
identify possible contingency back-up plans for
outages.

Contact affected community to inform them of planned
outages.

Try to schedule all outages during low use time such
between 24:00 and 06:00.

All construction
sites.

Fulltime

Monthly

No marginal
cost

PMIS & PIU &

Utility company contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost®
(USD)

Responsibility

Supervision

Implementation

Implement tree and

vegetation removal,

and site restoration
sub-plan

Damage or loss of
trees, vegetation,
and landscape

78.

79.
80.

81.

Contact provincial forestry department for advice on
how to minimize damage to trees and vegetation.

Restrict tree and vegetation removal to within RoWs.

Within RoWs minimize removals, and install protective
physical barriers around trees that do not need to be
removed.

All RoWs to be re-vegetated and landscaped after
construction completed. Consult provincial forestry
department to determine the most successful
restoration strategy and techniques. Aim to replant
three trees for each tree removed.

All construction
sites.

Beginning
and end of
subproject

Monthly

No marginal
cost

PMIS & PIU

contractor

Implement erosion
control sub-plan

Land erosion

82.

83.
84.

85.

86.

Berms, and plastic sheet fencing should be placed
around all excavations and earthwork areas.

Earthworks should be conducted during dry periods.

Maintain a stockpile of topsoil for immediate site
restoration following backfilling.

Protect exposed or cut slopes with planted vegetation,
and have a slope stabilization protocol ready.

Re-vegetate all exposed soil immediately after activity
is completed.

All construction
sites

Throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU

contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost®
(USD)

Responsibility

Supervision

Implementation

Implement worker
and public safety
sub-plan

Public and
worker injury, and
health

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Proper fencing, protective barriers, and buffer zones
should be provided around all construction sites.

Sufficient signage and information disclosure, and site
supervisors and night guards should be placed at all
sites.

Worker and public safety guidelines should be followed
(Lao PDR OSH Programme section I11) .

Speed limits suitable for the size and type of
construction vehicles, and current traffic patterns
should be developed, posted, and enforced on all
roads used by construction vehicles.

Standing water suitable for disease vector breeding
should be filled in.

Worker education and awareness seminars for
construction hazards should be given at beginning of
construction phase, and at ideal frequency of monthly.
A construction site safety program should be
developed and distributed to workers.

Appropriate safety clothing and footwear should be
mandatory for all construction workers.

Adequate medical services must be on site or nearby
all construction sites.

Drinking water must be provided at all construction
sites.

Sufficient lighting be used during necessary night
work.

All construction sites should be examined daily to
ensure unsafe conditions are removed.

All construction
sites.

Fulltime

Monthly

No marginal
cost

PMIS & PIU

contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost®
(USD)

Responsibility

Supervision

Implementation

Civil works

Degradation of
water quality &
aquatic resources

98. Protective coffer dams, berms, plastic sheet fencing, or
silt curtains should be placed between all earthworks
and surface waters.

99. Erosion channels must be built around aggregate
stockpile areas to contain rain-induced erosion.

100.Earthworks should be conducted during dry periods.

101.All construction fluids such as oils, and fuels should be
stored and handled well away from surface waters.

102.No waste of any kind is to be thrown in surface waters.

103.No washing or repair of machinery near surface
waters.

104.Pit latrines to be located well away from surface
waters.

105.No unnecessary earthworks in or adjacent to water
courses.

106.All irrigation canals and channels to be protected the
same way as rivers, streams, and lakes

All construction
sites

Throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU

contractor

Civil works

Degradation of
terrestrial
resources

107. All construction sites should be located away forested
areas as much as possible.

108. No unnecessary cutting of trees

109. All construction fluids such as oils, and fuels should
be stored and handled well away from forested and
plantation areas.

110. No waste of any kind is to be discarded on land or in
forests/plantations.

All construction
sites

Throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU

contractor
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Subproject
Activity

Potential
Environmental
Impacts

Proposed Mitigation Measures

Location

Timing

Activity
Reporting

Estimated
Cost®
(USD)

Responsibility

Supervision | Implementation

Civil works:

Cultural chance
finds sub-plan

Damage to
cultural property
or values, and
chance finds

111. As per detailed designs all civil works should be
located away from all cultural property and values..
DICT identified potential sites and types of PCR in pre-
con phase.

112.Chance finds of valued relics and cultural values
should be anticipated by contractors. Site supervisors
should be on the watch for finds.

113. Upon a chance find all work stops immediately, find
left untouched, and PIU notified to determine if find is
valuable. Culture section of DICT notified by telephone
if valuable.

114. Work at find site will remain stopped until DICT allow
work to continue.

All construction
sites

At the start ,
and
throughout
construction
phase

Monthly

No marginal
cost

PMIS & PIU contractor

Implement
Construction and
urban traffic sub-

plan

Traffic disruption,
accidents, public
injury

115. Schedule construction vehicle activity during light
traffic periods. Create adequate traffic detours, and
sufficient signage & warning lights.

116. Post speed limits, and create dedicated construction
vehicle roads or lanes.

117. Inform community of location of construction traffic
areas, and provide them with directions on how to best
co-exist with construction vehicles on their roads.

118. Demarcate additional locations where pedestrians
can develop road crossings away from construction
areas.

119.Increase road and walkway lighting in villages.

All construction
sites

Fulltime

Monthly

No marginal
cost

PMIS & PIU contractor

Implement
Construction
Drainage sub-plan

Loss of drainage
& flood storage

120. Provide adequate short-term drainage away from
construction sites to prevent ponding and flooding.

121. Manage to not allow borrow pits to fill with water.
Pump periodically to land infiltration or nearby water

All areas with
surface waters

Design &
construction
phases

Monthly

No marginal
cost

PMIS & PIU contractor
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Responsibility

. Potential - Estimated
Subproject . L . - Activity
. Environmental Proposed Mitigation Measures Location Timing . Cost® . .
Activity Reporting Supervision Implementation
Impacts (USD)
courses.
122.Install temporary storm drains or ditches for
construction sites
123. Ensure connections among surface waters (ponds,
streams) are maintained or enhanced to sustain
existing stormwater storage capacity.
124. Protect surface waters from silt and eroded soil.
Mitigations for Village Upgrades
) 125.Wetting agents used on roads under construction,
Dust, noise, loss equipment maintained in good working order, and
~ Road and of access noisy equipment not used at night. Atall5 . Weekly No marginal | PMIS&PIU contractor
infrastructure o ] demonstration Continuous /month
upgrades 126.Posted speed limits for construction trucks enforced, villages monthly cost
Vehicle accidents and clear signage posted identifying all construction
areas
Mitigations for Bridge over Nam Tha River
127.Implement subproject during the dry season
Erosion / 128.Construct bridge support pilings on riverbanks not in o Throughout No marginal
. Sedimentation river. At bridge site construction Monthly cost PMIS & PIU contractor
Civil works for new . . . period
bridge construction 129. Isolate all excavation near river from river as much as
possible. Use erosion berms, and shoreline plastic
fencing to separate shoreline construction from river.
PMIS & PIU contractor
Damage/loss of | 130. Implement subproject during the dry season. Disallow . . Through(_)ut No marginal
: ; o i ' At bridge site construction Monthly
aguatic habitat in-river civil works period cost
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Responsibility

Subbroiect Potential Activit Estimated
pro) Environmental Proposed Mitigation Measures Location Timing e Cost® . .
Activity Impacts Reporting (USD) Supervision | Implementation
] 131.Establish well-marked, nearshore access lane for
Disrupted boat construction boat traffic away main traffic areas, and Throughout No marainal PMIS & PIU contractor
traffic in river fishing areas. Schedule construction boat during At bridge site construction Monthly cos?
periods of low river traffic period
Mitigations for Construction of Solid Waste Management
132. Inform waste pickers of plan and detailed schedule of
Disruption of renovations to landfill in order to prevent or minimize PMIS & PIU contractor
Civil works for dumping and disruption of ongoing operations . Existing Throughc_)ut No marginal
. ) ) . construction Monthly
renovation of landfill recycling dumpsite eriod cost
operations P
Operation Phase of Renovated Landfill
Pollution of 133. Regularly monitor groundwater quality from wells bored
Operation of groundwater and during construction to ensure renovated landfil Renovated
renovated landfill downstream operating properly. landfil Quarterly Annually O&M DPWT
wetlands area
Operation Phase of Upgraded Stormwater and Wastewater Drains
— N All stormwater
Operation of drains Bagk-up and 134. Regularly clean and maintain all drains with adequate and wastewater Quarterly Annually 0&M DPWT
flooding events annual O&M budget drains
Operation Phase of Upgraded Urban Roads
. Vehicle'accidents 135. Enforced speed limits for all vehicles should be posted | At all upgraded . .
Use of village roads | due to increased : Fulltime Biannual 0&M DPWT

traffic

in area

villages
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V. MONITORING PLAN

26. The environmental monitoring plan for the EMP is provided in Table 6. The monitoring
plan addresses all three implementation phases (pre-construction, construction, post-
construction operation), and consists of environmental indicators, the sampling locations &
frequency, method of data collection, responsible parties, and estimated costs. The purpose of
the monitoring plan is to determine the effectiveness of the impact mitigations, and to
document any unexpected positive or negative environmental impacts of the subproject. Table
2 summarizes the responsibilities for monitoring during the construction-implementation of the
subproject.

1. Environmental Standards for Subproject Components

27. Environmental standards for ambient water quality in urban areas in Lao PDR
(Appendix B) are provided by the National Environmental Standard Order No. 2734/PMU-
WREA (2009). The environmental standards provided by the Environmental, Health and
Safety Guidelines of the IFC/World Bank (2007) (e.g., ambient air quality & noise) should be
followed to supplement standards that are not provided by the Government.

28. An independent environmental monitoring consultant (EMC) will be required to perform
the sampling and laboratory analyses for the environmental monitoring program. The SS will
coordinate with the EMC under the direction of the PMIS/PIU who will provide logistical
support to the EMC where necessary.

2. Performance Monitoring

29. Performance monitoring is required to assess the overall performance of the EMP. A
performance monitoring system is normally developed by the EA for the entire subproject.
Select indicators of major components of the environment that will be affected primarily by the
construction phase are drawn from the mitigation and monitoring plans and summarized in
Table 6.

3. Reporting

30. Regular reporting on the implementation of mitigation measures, and on monitoring
activities during construction phase of the subproject is required. Reporting is the responsibility
of PIU and should be conducted in conjunction with regular meetings with stakeholders as part
of the continuation of stakeholder communications. The mitigation and monitoring plans
(Tables 5 and 6) summarize proposed timing of reporting. A report on environmental
monitoring and implementation of EMP will be prepared quarterly for the EA/PCU by the PIU.
The PIU report will compile monthly reports provided by the EO of contractor, the reports of the
EMC on monitoring, and input from the ES of the PMIS. The PIU report will also be sent to the
DONRE and the EA for consolidation and transmission to ADB.

The reports will table all indicators measured with the monitoring plan of EMP including
performance monitoring indicators (Table 7), and will include relevant Government
environmental quality standards. Appendix C provides a monitoring report template for the PIU
that the PIU with assistance from the PMU and PMIS must complete and attach as part of
regular PIU reporting to the PMU/IA.
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Table 6. Environmental Monitoring Plan

ENVIRONMENTAL EFFECTS MONITORING

Responsibility

Estimated Cost?®

Environmental Indicators Location Means of Monitoring Frequency | Reporting (USD)
Supervision | Implementation
Pre-construction Phase — Update Baseline Conditions

Where needed update baseline on
sensitive receptors (e.g., cultural A) Recreational park area
property & values, new schools or B) Demonstration villages Contact DONRE, community
hospitals, rare/endangered species, C) Dumpsite; consultations Once Once EAIPIU PIU $1,000.
critical habitat), and aquatic resources | D) Drainage areas
and human uses of Nam Tha river
A) Dust, noise, and vibration levels A) Al civil works sites
B) Affected surface water quality: TSS, A)  $1,500.
heavy metals (As, Cd, Pb,) oil and ' One day and One
grease, pH, DO, COD, BODs, B) Nam Tha river one night baseline Environmental
temperature, TDS, NH3, NHa, other Using field and analytical methods | measurement | supplement L

b ' ) ' ' ) . PIU Monitoring B)  $3,500.
nutrient forms of N & P approved by DONRE. during rainy & | report before

d ) Consultant
ry seasons. construction

C) water table depth and groundwater C) Atdumpsite phase starts
quality (see Appendix C of IEE) C) 50,000.
Inventory of present and past land Possible contaminated lands at all excavation Using field and analytical methods Environmental
uses that could cause contaminated sites 9 Once Once PIU Monitoring $500.
soil. approved by DONRE. Consultant

° Tobe updated with EMP at detailed design stage
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Construction Phase of all Luang Namtha Subproject Components

Analysis of soil quality (heavy metals Possible contaminated lands at all excavation Using field and analytical methods Once, if Environmental
(As, Cd, Pb, oil & grease, sites g needed Once PIU Monitoring $2,500.
approved by DONRE.
hydrocarbons). Consultant
A) Dust, noise, wind, and vibrati (A-B):
| ) lus » NOISE, Wind, and vibration A - C: Using field and analytical Quarterly
evels A & B): Baseline sites of pre-construction methods approved by DONRE. during
B) Water quality of Nam Tha river, and | phase. construction (A-D):
Eco park pond: TSS, heavy metals Include visual observations of dust periods
(As, Cd, Pb,) oil and grease, pH, DO, and noise from contractor & public o Monitoring A&B: $4,000./yr
COD, BODs, temperature, TDS, NHs, reports . Daily visual PIU Consultant C: $1,500 /yr
NHa4, other nutrient forms of N & P records D: $0.0
C) Analysis of soil quality (heavy C) At sites where contaminated soil is Monthly
metals (As, Cd, Pb, Hg, Mn), suspected. C) Once at _ _
hydrocarbons. start of (E & F) & daily observations:
; : excavations
D) Domestic (worker) and construction | [\l o D) Visual observation
solid waste inside & outside ) All construction sites and worker camps D) Monthly
construction sites including worker .
camps. E) Information transferred by E: $1500/
_ _ E) Using hotline number placed at construction | telephone hotline number posted at | g) continuous EAPIU - BLOUOT
E) Public comments and complaints areas all construction sites. public input contracor E: $0.0
F) Incidence of worker or public F) Atall construction areas F) regular reporting by F) Continuous
accident or injury
contractors/PMU
Operation of Renovated Landfill
Groundwater quality
) Using field and analytical methods . DPWT/UDAA/ (see groundwater
Groundwater quality Bore wells at landfil. approved by DoE. Blag nually for Biannual DONRE $3000. fyr study, Appendix C
years
of IEE
Vehicle traffic accidents Access road. Regular record keeping. Continuous Fc;rvgz;:h DPWT $0.0 Traffic accidents

Operation of New Recreation Park
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For each

Incidence of garbage & litter Ecological Park Visual observations Quarterly event DPWT/UDAA/DONRE $0.0 /yr
Operation of Upgraded Stormwater and Wastewater Drains
Incidence of flooding Along or near upgraded drains Surveys, public complaints Rf%' % ;eezfgn Quarterly DPWT/UDAA $0.0./yr
Operation of Upgraded Village Roads
. ' . . . For each
Vehicle traffic accidents Access road. Regular record keeping. Continuous event DPWT $0.0
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Table 7. Performance Monitoring Indicators for Luang Namtha Subproject

Major
Environmental Key Indicator Performance Objective Data Source
Component
Pre-construction Phase
Meetings with stakeholders
Public contacted during IEE & new

Minutes of meeting,
and participants list

Consultation Affected public and stakeholders convened for follow-
stakeholders

and Disclosure up consultation and to introduce
grievance mechanism

All stakeholders contacted during
EMP Updated EMP IEE re-contacted for follow-up EMP
consultation

Requirements of EMP EMP appended to bidding

Bid Documents (CEMP)“’ documents with clear instructions Bid documents
to bidders for CEMP
By end of preconstruction phase, Course(s) outline
Training of Training course(s) & required course(s) that will be articioants and’
PIU/SS schedule delivered are designed and P E d I’
scheduled schedule

Construction Phase

Critical habitat, rare or All present critical habitat and R &

All subproject Monitoring by

areas endangered species if E species if unchanged, and EMC'
present unharmed
Heavy metals, coliform
Groundwater bacteria, TDS, H,S, Government environmental Monitoring by EMC
quality at landfill BODs TN, NH3 TP, standards and criteria met 9 by
nutrient forms of N & P
TSS, DO, BOD, COD,
Nam Tha river pH, oil & grease, nutrient Government environmental Monitoring by EMC
water quality forms of T & N, metals standards and criteria met 9 by
(Pb, Fe, As)"
. : . I Levels never exceed pre- EMC & contractor
Air quality Dust, noise, vibration . . o
construction baseline levels monitoring reports,
Rigorous program of procedures
: : . - and rules to collect and store all Contractor and EMC
Soil quality Solid and liquid waste . g
waste from construction camps monitoring reports
and sites practiced.
Hazardous Rigorous program of procedures to
. Oil, gasoline, grease, manage and store all waste from | Contractor and EMC
materials and . . . o
waste alum, chlorine, soda construction camps and sites monitoring reports
practiced.
Public and Adherence to Government policy
Frequency of injuries and site-specific procedures to Contractor reports

worker safety prevent accidents

Public input,
No valued cultural property, or contractor reports,

Incidence of damage or g
unearthed valuable relic is harmed public input. EMC

Cultural property complaints

in any way
reports
. . Disruptions, stoppages, or detours Public input,
Traffic Frequency of disruptions are managed to absolute contractor reports,
and/or blocked roadways Y
minimum. EMC reports

"Contractor Environmental Management Plan developed from EMP in contractor bidding document
"Environmental Monitoring Consultant hired to assist PMIS and implementation of Environmental Monitoring Plan
2 See Appendix B for environmental standards

13 Appendix B
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Major
Environmental Key Indicator Performance Objective Data Source
Component

Operation of Renovated Landfill Site

Heavy metals, coliform . .
y y No deviation from baseline levels,

Groundwater bacteria, TDS, H,S, . .
quality BODs, TN, NH, TP, compha;ce(;/vnl(tjr;xséandards DPWT/DONRE
nutrient forms of N & P pp
Public safety !n0|dence of traffic No deviation from baseline DPWT
accidents on access road frequency

VI. ESTIMATED COST OF EMP

31. The marginal costs for implementing the EMP are primarily for environmental
monitoring because the costs for implementing impact mitigation measures are included with
the construction costs in contractor bid documents. From Table 5 the preliminary costs for the
implementation of the EMP for Luang Namtha subproject are summarized in Table 8. These
costs include per diem technician fees. These costs include per diem technician fees. Note
that contingencies have been provided to account for cost uncertainty to the total EMP cost

32. An estimated budget of USD $10,000.00 is required for capacity building for
environmental management in conjunction with other capacity development activities of the
subproject. The costs will need to be updated by the PMIS in conjunction with the PIU during
the pre-construction, detailed design phase of the subproject.

Table 8: Estimated costs for Environmental Monitoring Plan of EMP

: 14
Activity Type EsUmajeSdD)Cost
Pre-construction Phase
Updating Environmental Baseline
cultural receptors $1,000.00
environmental quality $5,500.00
groundwater quality at landfill $50,000.00
Construction Phase
environmental quality $13,500.00
public consultation $3,000.00
Post-construction Operation Phase
environmental quality $15,000.00
public input $0.0
Capacity development and training $10,000.00
Total $98,000.00

" To be updated with EMP at Detailed Design Phase
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VII. EMERGENCY RESPONSE PLAN

33. The Contractor must develop emergency or incident response procedures during
construction. In the operational phase the operator/civil authorities will have responsibility for
any emergencies or serious incidents. The construction phase should ensure:

i) Emergency Response Team (ERT) of the Contractor as initial responder;

i) District fire and police departments, emergency medical service, the Department of
Public Health (DPH), collectively referred to as the External Emergency Response
Team (EERT), as ultimate responders.

34. The Contractor will provide and sustain the required technical, human and financial
resources for quick response during construction.

Table 9: Roles and Responsibilities in Emergency Incident Response

Entity Responsibilities

Contractor Team (ERT) - Communicates / alerts the EERT.

- Prepares the emergency site to facilitate
the response action of the EERT, e.g,
vacating, clearing, restricting site.

- When necessary & requested by the EERT,
lends support / provides assistance during
EERT’s response operations.

External Emergency Response Team - Solves the emergency/incident
(EERT)
Contractor Resources - Provide and sustain the people, equipment,

tools & funds necessary to ensure
Subproject’s quick response to emergency
situations.

- Maintain good communication lines with the
EERT to ensure prompt help response &
adequate protection, by keeping them
informed of Subproject progress.

35. The ERT will be led by the senior contractor engineer (designated ERTL) on site with a
suitably trained foreman or junior engineer as deputy. Trained first-aiders and security crew
will be the core members of the ERT.

36. The Contractor will ensure that ERT members are physically, technically and
psychologically fit for their emergency response roles and responsibilities.

37. Prior to the mobilization of civil works, the Contractor, through its Construction
Manager, ERTL, in coordination with the PCU/PIU, will meet with the ultimate response
institutions to discuss the overall construction process, including, but not limited to:

i) subproject sites;

i) construction time frame and phasing;

iii) any special construction techniques and equipment that will be used; i

iv) any hazardous materials that will be brought to and stored in the construction
premise and details on their applications and handling/management system;

V) the Contractor's Emergency Management Plan

Vi) names and contact details of the ERT members
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38. The objective of this meeting is to provide the ultimate response institutions the context
for:

i) their comments on the adequacy of the respective Emergency Management Plans

ii) their own assessment of what types, likely magnitude and likely incidence rate of
potential hazards are anticipated

iii) the arrangements for coordination and collaboration.

39. To ensure effective emergency response, prior to mobilization of civil works, the
Contractor will:

i) set up the ERT;

ii) set up all support equipment and facilities in working condition
iii) made arrangements with the EERT;
iv) conducted proper training of ERT members, and encouraged and trained

volunteers from the work force; v) conducted orientation to all construction workers
on the emergency response procedures and facilities, particularly evacuation
procedures, evacuation routes, evacuation assembly points, and self-first response,
among others; and vi) conducted drills for different possible situations.

40. To sustain effective emergency response throughout Subproject implementation an
adequate budget shall be provided to sustain the capabilities and efficiency of the emergency
response mechanism, the emergency response equipment, tools, facilities and supplies. Drills
and reminders will take place regularly, the former at least every two months and the latter at
least every month.

A. Alert Procedures

41. Means of communicating, reporting and alerting an emergency situation may be any
combination of the following: i) audible alarm (siren, bell or gong); ii) visual alarm
(blinking/rotating red light or orange safety flag); iii) telephone (landline); iv) mobile phone; v)
two-way radio; and vi) public address system/loud speakers. Some rules relative to
communicating/alerting will be:

(i) Whoever detects an emergency situation first shall immediately :
- call the attention of other people in the emergency site,
- sound the nearest alarm, and/or
- report/communicate the emergency situation to the ERT.

(i) Only the ERTL and, if ERTL is not available, the Deputy ERTL are authorized to
communicate with the EERT. Exceptional cases to this rule may be necessary and
should be defined in the Emergency Management Plans.

(iii) When communicating/alerting an emergency to the EERT, it is important to provide
them with at least: i) the type of emergency situation; ii) correct location of the
emergency; ii) estimated magnitude of the situation; iii) estimated persons harmed;
iv) time it happened; v) in case of a spill, which hazardous substance spilled; and
vi) in case of fire and explosion, what caused it. Such details would allow the EERT
to prepare for the appropriate response actions.

For an effective reporting/alerting of an emergency situation:

(i) The names and contact details of the relevant persons and institutions should be
readily available in, or near to, all forms of communication equipment, and
strategically posted (at legible size) in all Subproject sites and vehicles:

- Most relevant construction/operations staffs namely, the ERTL, Deputy
ERTL, first-aiders, supervising engineers, foremen
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- EERT institutions/organizations

- Concerned village authority/ies

- PIU Office, SS

(i) All Subproject sites should have good access to any combination of
audible and visual alarms, landline phones, mobile phones and two-way
radio communication at all times.

(iii) Contractor’s construction vehicles should also be equipped with the
appropriate communication facilities.

B. Emergency Response Situations
The following tables suggest general procedures that will be refined in the final EMP during
detailed design, and described in more detail in the Emergency Management Plans of the

Contractor.

Table 10: Evacuation Procedure

Procedure

Remarks

Move out as quickly as possible as a
group, but avoid panic.

All workers/staff, sub-contractors, site
visitors to move out, guided by the
ERT.

Evacuate through the directed
evacuation route.

The safe evacuation shall have been
determined fast by the ERTL/Deputy
ERTL & immediately communicated
to ERT members.

Keep moving until everyone is safely
away from the emergency site and its
influence area.

A restricted area must be established
outside the emergency site, all to stay
beyond the restricted area.

Once outside, conduct head counts.

Foremen to do head counts of their
sub-groups; ERTL/Deputy ERTL of
the ERT.

Report missing persons to EERT
immediately.

ERTL/Deputy ERTL to communicate
with the EERT.

Assist the injured in evacuation &
hand them over to the ERT first-
aiders or EERT medical group

ERT to manage injured persons to
ensure proper handling.

If injury warrants special care, DO
NOT MOVE them, unless necessary
& instructed/directed by the EERT.

ERTL/Deputy ERTL communicates
with EERT to get
instructions/directions in handling the
injured.

Table 11: Response Procedure during Medical Emergency

Procedure

Remarks

Administer First Aid regardless of
severity immediately.

Fundamentals when giving First Aid:
Safety first of both the rescuer and
the victim.

Do not move an injured person
unless:

victim is exposed to more danger
when left where they are, e.g., during
fire, chemical spill

it would be impossible for EERT to aid
victims in their locations, e.g., under a
collapsed structure
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Procedure

Remarks

instructed or directed by the EERT.
First AID to be conducted only by a
person who has been properly trained
in giving First Aid.

Call the EERT emergency medical
services &/or nearest hospital.

ERTL/Deputy ERTL or authorized on-
site emergency communicator

Facilitate leading the EERT to the
emergency site.

ERTL/Deputy ERTL to instruct:

an ERT member on- site to meet
EERT in access road/strategic
location. He/she shall hold orange
safety flag to get their attention & lead
them to site.

Other ERT members to clear access
road for smooth passage of the
EERT.

If applicable, vacate site & influence
area at once, restrict site, suspend
work until further notice.

Follow evacuation procedure.

Table 12: Response Procedure in Case of Fire

Procedure

Remarks

Alert a fire situation.

Whoever detects the fire shall
immediately:

call the attention of other people in the
site,

sound the nearest alarm, and/or
Foreman or any ERT member among
the construction sub-group contacts
the fire department (in this case it
should be agreed on that it is alright for
any ERT member in the sub-group to
alert the fire department)
Report/communicate the emergency
situation to the ERTL/Deputy ERTL.

Stop all activities/operations and
evacuate.

All (non-ERT) workers/staff sub-
contractors, site visitors and concerned
public to move out to safe grounds
following the evacuation procedure.

Activate ERT to contain fire/control
fire from spreading.

Guided by the training they undertook,
ERT members assigned to mitigate the
fire shall assess their own safety
situation first before attempting to
control fire spread.

Call the nearest fire & police stations
&, if applicable, emergency medical
services.

When alerting the EERT, ERTL will
give the location, cause of fire,
estimated fire alarm rating, any injuries.

Facilitate leading the EERT to the
emergency site.

ERTL/Deputy ERTL to instruct:

an ERT member to meet the EERT in
the access road or strategic location
and lead them to the site. He/she shall
hold the orange safety flag to get their
attention and lead them to the site.
some ERT members to stop traffic in, &
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Procedure Remarks

clear, the access road to facilitate
passage of the EERT.

= ERT to vacate the site as soon as = Follow appropriate evacuation
their safety is assessed as in procedure.
danger.
VIII.  INSTITUTIONAL CAPACITY REVIEW AND NEEDS

42. Currently there is little experience and capacity for environmental assessment and
management amongst national counterparts responsible for the implementation of the EMP.
i.e., DPWT/PIU, and UDAA in Luang Namtha province and Luang Namtha. No dedicated
environmental staff exist in the UDAA. The PMIS with assistance from the SS of the
subproject will develop and deliver training courses to the DICT/PIU staff responsible for the
implementation of the subproject. The purpose of the course(s) is to strengthen the ability of
the PIU/PMU to oversee implementation of the EMP by construction contractors, and EMC

43. The SS who will be full-time environmental member of the PIU as well as the EO of the
contractor should attend training courses as required. Costs for training should be included
with costs for implementation of the EMP.

44. Training on the implementation of an EMP should address two thematic areas. The first
area should be principles environmental management focused on the potential impacts of
subproject activities on the natural and social environment. The second area should be
environmental safeguard requirements of the ADB and Government with specific reference to
the EMP.
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APPENDIX A: INDICATIVE TOR FOR ENVIRONMENTAL SPECIALISTS OF PMIS

International Environmental Specialist.

With assistance from the national environmental specialist the international consultant will
be responsible for updating the provincial EMPs at detailed design, and assisting the PIU
with overall environmental management of the implementation of the subprojects in LAO.
The consultant will: (i) update environmental management plans (EMP) for subprojects in
Luang Namtha and Houayxay to ensure that EMPs address the detailed designs and
engineering of subprojects. Updates to both EMPs include mitiation and monitoring plans,
budget, and capacity development needs of executing agency (EA/PCU) and PIUs (/
DPWT/UDAA); (ii) with national consultant design comprehenisve training plan for
safeguards specialist/PIU and on principles of EIA, and the purpose, content, and roles
and responsibilities for implementation of updated EMPs highlighting environmental issues
of subprojects; (iii) ensure that all relevant safeguards of the EMPs are adequately
addressed in the bidding documents (instruction to bidders), and in the evaluation criteria
for awarding contracts; (iv) Coordinate and work with the PIUs to ensure that contractors
finalize their respective site-specific CEMPs based on the updated EMPs and the actual
site conditions; (v) oversee the implementation of all safeguards of the three EMPs relating
to construction phase activities including handling of construction spoil and waste, water
and air quality protection, public nuisance impacts (noise, dust, traffic, blocked access,
workers, and camps), and public safety; (vi) Assist with the finalization of the groundwater
monitoring study at landfill site; (vii) coordinate with the two provincial Departments of
Natural Resources & Environment (DONRE) on all relevant environmental regulatory
compliance issues (e.g. noise and dust from construction sites, sanitation in workers
campsite etc); (viii) prepare TOR(s) for the LAO UXO for the survey, detection, and
removal of unexploded ordnance (UXO) at all civil works sites. Ensure that EA and/or PlUs
consult LAO UXO and Government authorities to assist with ToR development and
implementation; (ix) with PIU/DPWTs, prepare TORs for the follow-up interviews and
consultations with the same affected stakeholder and local residents contacted during the
PPTA on issues and concerns arising during project construction; (x) prepare TOR(s) for
external national environment monitoring consultant (EMC) for conducting water and air
quality sampling, and laboratory analyses for the monitoring plans for the town EMPs; (xi)
coordinate with PWDTs to address construction vehicle traffic issues; (xii) advise
PIU/DPWTs on environment-related concerns arising during sub-projects construction, and
recommend corrective measures; (xiii) with PIU/DPWTs, ensure dissemination to
stakeholders the results of environment quality monitoring and implementation of
safeguards, especially among households or small businesses near the civil construction
works areas; (xiv) assist EA and PIU/DPWTs prepare a table of contents for regular
reports PIU must submit to the EA on implementation of EMPs, environmental, issues, and
corrective actions; (xv) assist PIU/DPWTs prepare simple report template for construction
contractors to report monthly on mitigation activities, and environmental issues that occur
during construction phase; and (xvi) prepare a quarterly status report on implementation of
EMPs, environmental issues, and public safety protection to be submitted through the PIU
and EA to the provincial DONREs and ADB.

The consultant should have an advanced degree in environmental sciences, and at least 7
years experience implementing and managing environmental assessment of infrastructure
projects in southeast Asia countries (preferably Lao PDR). Other requiremetns include: a)
understanding of ADB and national environmental safeguard requirements; b) experience
working with and supervising the activities of provincial and national environmental
management agencies with envronmental safeguards; and c) designing and delivering
training and capacity development programs to provincial environment, project
implementing units.
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National Environmental Specialist. Provide assistance to the international environmental
specialist including acquisition of information new information to update the provincial
EMPs at detailed design, and work with the PIU with overall environmental management of
the implementation of the subprojects in LAO. The national consultant will assist with: (i)
updating environmental management plans (EMP) for subprojects in Luang Namtha and
Houayxay to ensure that EMPs address the detailed designs and engineering of
subprojects.; (ii) deliver initial training to DPWT and UDAA on the purpose, content, and
roles and responsibilities for implementation of updated EMPs; (iii)) ensure relevant
safeguards of the EMPs are addressed in the bidding documents in paccurate local
language and in evaluation criteria for awarding contracts; (iv) help PlUs to ensure that
contractors prepare their respective site-specific plans based on the updated EMPs and
the actual site conditions; (v) help international consultant oversee the implementation of
all safeguards of the three EMPs relating to construction phase activities including handling
of construction spoil and waste, water and air quality protection, public nuisance impacts
(noise, dust, traffic, blocked access, workers, and camps), and public safety; (vi) assist
coordination with the three provincial Departments of Natural resources & Environment
(DONRE) on all relevant environmental regulatory compliance issues (e.g. noise and dust
from construction sites, sanitation in workers campsite etc); (vii) with PIU/DPWTs, prepare
ToRs for the follow-up interviews and consultations with the same affected stakeholder and
local residents contacted during the PPTA on issues and concerns arising during project
construction; (viii) assist PWDTs to address vehicle traffic issues, respectively during road
upgrades; (ix) with international consultant advise the PIU/DPWTs on environment-related
concerns arising during sub-projects construction, and recommend corrective measures;
(x) with PIU/DPWTs, ensure dissemination to stakeholders the results of environment
quality monitoring and implementation of safeguards, especially among households or
small businesses near the civil construction works areas; (xi) assist with all eporting for the
EMP.

The consultant should have a university degree in the environmental sciences and at least
5 years experience with environmental assessment of infrastructure projects in Lao PDR)
including: a) understanding of ADB and national environmental safeguard requirements; b)
experience working with international consultants; and c) delivering training and capacity
development programs to provincial project implementing units.
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APPENDIX B: ENVIRONMENTAL STANDARDS

Water Resources and Environment Administration No 2734/ PMO.WREA (now MONRE)
Vientiane, 7 Dec 2009

Agreement on the National Environmental Standards

Based on the Environmental Protection Law No. 02/99/NA, dated 3 April 1999.
Based on decree on mandate of Water Resources and Environmental
Administration dated 149/PM, dated 10 May 2007.

Surface water quality standards in Lao PDR

No Substances Symbol Unit SIEEMRETD S G
Value Measurement
1 | Color, Odor and Taste - - N -
2 | Temperature t °C N’ Thermometer
3 | Potential of Hydrogen pH - 5-9 Electronic pH Meter
4 | Dissolved Oxygen DO mg/l 6 Azide Modification
5 | COD COD ml/l 5 Potassium
permanganate
6 | BODs BODs mg/l 1,5 Azide Modification
at 20 degree C, 5
days
7 | Total Coliform Coliform | MPN/100 ml 5000
Bacteria Bacteria Multiple Tube
8 | Fecal Coliform Fecal MPN/ 100 ml 1000 Fermentation
Bacteria Coliform
9 | Nitrate-Nitrogen NOs-N mg/l <5.0 Cadmium Reduction
10 | Ammonia-Nitrogen NH;-N mg/l 0.2 Distillation
Nesslerization
11 | Phenols C¢H3-OH mg/1 0.005 Distillation, 4-Amin
anti-pyrenne
12 | Copper Cu mg/l 0.1
13 | Nickel Ni mg/l 0.1
14 | Manganese Mn mg/l 1.0 Atommic Absorni
. omic sorption
15 | Zinc - Zn mg/l 1.0 Direct Aspiration
16 | Cadmium Cd mg/l 0.005
17 | Chromium, Hexavalent O 6F mg/l 0.05
18 | Lead Pb mg/l 0.05
19 | Mercury Hg mg/l 0.002 Atomic Absorption
Cold Vapor
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No Substances Symbol Unit SR El MLl
Value Measurement
20 | Arsenic As mg/1 0.01 Atomic Absorption
Direct Aspiration
21 | Cyanide CN mg/l 0.005 Pyridine-Barbituric
22 | Alpha—Radioactive o Becquere I/1 0.1 Counting machine
23 | Beta —~ Radioactive B Becquere I/1 1.0
24 | Total Organochlorine - mg/l 0.05 Gas
25 | DDT C14HoCls mg/l 1.0 Chromatography
26 | Alpha-BHC aBHC mg/l 0.02
27 | Dieldrin C12HsClsO mg/l 0.1
28 | Aldrin - mg/l 0.1
29 | Heptachlor and - mg/1 0.2
Heptachlor Epoxide
30 | Endrin - mg/l None
Drinking Water Quality Standards
Bacteriological Parameters
Parameters Units Concentration
Fecal Coliform MPN/100ml 0
Total Coliform MPN/100ml <2.2
Entero virus MPN/100ml 0
Physical -Chemical Parameters
No. Parameters Symbol Unit — Concentratlo_n
Minimum Maximum
1 | Aluminum Al mg/l 0.1 0.2
2 | Ammonia NH;3 mg/l 0.5 1.5
3 | Chloride Cr mg/l 200 250
4 | Copper Cu mg/l 1.0 2.0
5 | Iron Fe mg/l 0.3 <1
6 | Manganese Mn mg/l 0.1 0.5
7 | Sodium Na mg/l 200 250
8 | Sulphate .2 mg/l 200 250
9 | Hydrogen Sulphide H,S mg/l 0.05 0.1
10 | Conductivity Ec us/cm - <1,000
11 | Total dissolved solids TDS mg/l 500 600
12 | Sodium Chloride NaCl mg/l 100 300-350
13 | Potential of Hydrogen pH - 6.5 8.5
14 | Temperature T 0 25 35
15 | Hardness - mg/l 50 300
16 | Turbidity - NTU - <10
17 | Taste and Odor - - - Acceptable




18 | Color - TCU - 5

19 | Residual Chloride (if Ch mg/l - <0.2
Chlorine disinfection is used)

Health Significant Chemical Parameters

No. Parameters Symbol Unit Eh Y
Concentration
1 Antimony Sb mg/l 0.005
2 Arsenic As mg/l 0.01-0.05
3 Barium Ba mg/l 0.7
4 Boron B mg/l 0.50
5 Cadmium Cd mg/l 0.003
6 Chromium Cr mg/l 0.05
No. Parameters Symbol Unit 'V'ax'm“m
Concentration
7 Cyanide CN mg/l 0.07
8 Fluoride E mg/l 1.5
9 Lead Pb mg/l 0.01
10 | Mercury Hg mg/l 0.001
11 | Nitrate NO | mg/l 50
12 | Nitrite NO mg/l 3
13 Selenium Se mg/l 0.01
A. Priority Parameters
No. Parameters Symbol Unit Eh Y
Concentration
1 Iron Fe mg/l <1
2 Manganese Mn mg/l <0.5
3 Arsenic As mg/l <0.05
4 Fluoride E mg/l <1.5
5 Nitrate NOs5 mg/l 50
6 Nitrite NOy mg/l 3
7 Nitrite Nitrogen NO;N mg/l 1
8 Potential of Hydrogen pH - 6.5-8.5
9 Coliform - MPN/100ml 0
10 | Conductivity Ec us/cm 1000
11 Residual Chloride (if Ch mg/l 0.2
Chlorine disinfection is
used)
12 | Total Hardness - mg/l <300
13 | Turbidity - NTU <10
14 | Taste and Odor - - Acceptable
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Groundwater Standards for Drinking Purposes

Permitted Standard

Characteristics Parameters Symbol Unit Value
Suitable Maximum
- - Platinum- 5 15
Cobalt (Pt-
. Co)
Physical = hidity _ JTU 5 20
3. Potential of pH - 7.0-8.5 6.5-9.2
Hydrogen
4. Iron Fe mg/l <0.5 1
5. Manganese Mn mg/l <0.3 0.5
6. Copper Cu mg/l <1.0 1.5
7. Zinc Zn mg/l <5.0 15
Chemical 8. Sulphate N2 mg/l <200 250
9. Chloride Cr mg/l <250 600
10. Fluoride B mg/l <0.7 1
11.Nitrate NO3 mg/l <15 45
12. Total Total mg/1 <300 500
Hardness as CaCOs
Characteristics Parameters Symbol Unit Permltt\(jgliandard
CaCO3
13.Non-carbo- Non mg/l <200 250
nate hardness as CaCOs
CaCO3
14. Total solids TS mg/l <600 1,200
15. Arsenic As mg/l None 0.05
. . 16. Cyanide CN’ mg/l None 0.1
Tosﬁgsigflzl:al 17. Lead Pb mg/l None 0.05
18. Mercury Hg mg/l None 0.001
19. Cadmium Cd mg/l None 0.01
20. Selenium Se mg/l None 0.01
21. Coliform Coliform | MPN/100 <2.2 <2.2
bacteria ml
Bacteria 22.E. coli E. coli - None None
bacteria
23. Standard - Colonies/ml | <500 -
plate count
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Soil Quality Standards for Residential and Agriculture

No. Substances Symbol Unit SRR el @
Value Measurement
I. Volatile Organic Compound
1 | Benzene CsHs mg/kg 0.5
2 | CarbonTetrachloride CCly mg/kg 89
3 | 1,2 Dichloroethane CH:CI- mg/kg 230
CHxCI
4 | 1,1 Dichloroethylene CCIL=CH, | mg/kg 1,700
5 | Cisl,2 CHCI=CHCI | mg/kg 57
Dichloroethylene
6 | Trans-1.2- CHCI=CHCI | mg/kg 520
D%Chloroethylene Gas Chromatography or
7 Dichloromethane CH>Cl, mg/ kg 28 Gas Chromatography/.
8 | Ethly benzene 1C2CIC-CH3 | mg/kg 630 Mass Spectrometry
9 | Styrene CgHss. mg/kg 8.4 (GC/MYS) or other methods
CH=CH, approved by DONRE
10 | Tetrachloroethylene CoCly mg/kg 210
11 | Toluene CeHs-CH3; | mg/kg 6.5
12 | Trichloroethylene CLC=CHCI | mg/kg 2.5
13 | 1.1.1 Trichloroethane CIC-CH; | mg/kg 3.5
14 | 1.1.2 Trichloroethane CL,CH- mg/kg 43
CHxCI
15 | Total Xylenes (CH3-CeHs- | mg/kg 63
CH3)
I1. Heavy Metals
1 | Arsenic As mg/kg 3.9 Inductively Coupled
2 | Cadmium and its Cd mg/kg 37 Plasma-Atomic Emission
d Spectrometry or Inductive-
compounds ly Coupled Plasma-Mass
Spectrometry or Atomic
Absorption, Gaseous Hyd-
ride or Atomic Absorption,
Borohydride Reduction or
other Methods Approved
No. Substances Symbol Unit SRR el @
Value Measurement
by DONRE
3 | Hexavalent Cr't mg/kg 300 Coprecipitation or Colori-
Chromium metric or Chelation/
Extraction or other
Methods Approved by
DONRE
4 | Lead Pb mg/kg 400 Inductively Coupled
Plasma-Atomic Emission
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Manganese and its
compounds

mg/kg

1,800

Spectrometry or Inductive-
ly Coupled Plasma-Mass
Spectrometry or Atomic
Absorption, Direct Aspira-
tion or Atomic Absorption,
Furnace Techniques or
other Methods Approved

Ly DONDE

Mercury and its
compounds

mg/kg

23

Cold-Vapor Technique or
other Methods Approved
by DONRE

Nickel, soluble salts

Ni

mg/kg

1,600

Selenium

Se

mg/kg

390

Inductively Coupled
Plasma-Atomic Emission
Spectrometry or Inductive-
ly Coupled Plasma-Mass
Spectrometry or Atomic
Absorption, Direct Aspira-
tion or Atomic Absorption,
Furnace Techniques or
other Methods Approved
by DONRE

. Pesticides

1

Atrazine

CsH14CIN5s

mg/kg

22

Gas Chromatography or
other Methods Approved
by DONRE

Chlordane

mg/kg

16

Gas Chromatography/
Mass Spectrometry
(GC/MYS) or other Methods
Approved by DONRE

24D

mg/kg

690

Gas Chromatography or
High Performance Liquid
Chromatography/ Thermal
Extraction/ Gas Chromato-
graphy/Mass Spectrometry
(TE/GC/MS) or other Me-
thods Approved by DONRE

DDT

DDT

mg/kg

17

Dieldrin

C12HsCl6O

mg/kg

0.3

Heptachlor

Cly

mg/kg

1.1

Heptachlor Epoxide

mg/kg

0.5

Lindane

mg/kg

44

Gas Chromatography or
Gas Chromatography/
Mass Spectrometry
(GC/MYS) or other Methods
Approved by DONRE

. Others

— Lol Q| o »n|

Benzo(a)pyrene

mg/kg

0.6

Gas Chromatography/
Mass Spectrometry
(GC/MS) or Thermal
Extraction Gas Chromato-

graphy/ Mass Spectrome-

No.

Substances

Symbol

Unit

Standard
Value

Method of
Measurement
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try (TE/GC/MS) Chromato-
graphy/ Fourier Transform
Infrared (GC/FT-IR) Spec-
trometry or other Methods
Approved by DONRE

2 | Cyanide and its
compounds

mg/kg

11

Total and Amenable
Cyanide: Distillation, or
Total Amenable Cyanide
(Automated Colorimetric,
with off-line Distillation),
or Cyanide Extraction
Procedure for Solids and
Oils or other Methods
Approved by DONRE

3 | PCBs

mg/kg

2.2

Gas Chromatography or
other Methods Approved
by DONRE

4 | Vinyl Chloride

mg/kg

1.5

Gas Chromatography or
Gas Chromatography/
Mass Spectrometry
(GC/MS) or other Methods

Approved by DONRE
Ambient Air Quality Standard
Average Time Unit: mg/m3
Method of
Parameters | Symbol Hours 1 1 Meaestu roe?noent
1hr | 8hr | 24hr | month | year
Carbon CO 30 10.26 - - - Non dispersive infrared
monoxide detection
Nitrogen NO2 0.32 - - - - Chemilumine scene
dioxide method
Sulphur SO, 0.78 - 0.30 - 0.10 | UV Fluorescence (1hr,
dioxide 24hr, 1yr) or
Pararosaniline (1hr,4hr)
Total TSP - - 0.33 - 0.10 | Gravimetric
Suspended
Particulate
Particulate PM-10 - - 0.12 - 0.05 | Gravimetric or Beta
Matter less Ray or Taper Element
Oscillating
th?m 10 Microbalance or
microns Dichotomous
Ozone O3 0.20 - - - - Chemiluminescence or
UV Absorption
Phoptometry
Lead Pb - - - 1.5 - Atomic Absorption
Spectrometer
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Noise Standard

Standards

Method of Measurement

Maximum Sound Level (Lmax) should not

exceed 115 dB(A)

Equivalent Sound Level (Leq) from
Fluctuating Noise

Leq 24 hour not exceeding 70 dB(A)

Equivalent Sound Level (Leq) from Steady
Noise

Noise Standards for Other Places

Standard Value in dB(A)

Type of Area
6.00-18.00 18.00-22.00 22.00-6.00

Quiet areas: hospitals,
libraries, treatment places, 50 45 40
kindergarten and schools
Residential areas: hotels 55 55 45
and houses
Commercial and service 70 70 50
areas
Small 1qdustr}al fagtorles 70 70 50
located in residential areas

General Industrial Wastewater Discharge Standards

Standards for General Industries

No. Parameters Symbols Unit Maximum
Concentration
1 | BODs BOD:s mg/l 40
2 | Ammonia Nitrogen NH;3-N mg/l 4
3 | Total Suspended Substances TSS mg/l 40
4 | Potential of Hydrogen pH - 6-9.5
5 | Total Dissolved Substances TDS mg/l 3,500
6 | Phenols CsHsOH mg/l 0.3
7 | Phosphorous P mg/l 1.0
8 | Silver Ag mg/l 0.1
9 | Zinc Zn mg/l 1.0
10 | Sulphide S mg/1 1.0
11 | Free Chlorine Ch mg/l 1.0
12 | Chloride Cr mg/l 500
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13 | Iron Fe mg/l 2.0
14 | Fluoride F mg/l 15
15 | Cyanide CN mg/l 0.1
16 | Copper Cu mg/l 0.5
17 | Lead Pb mg/l 0.2
18 | Oil and Grease - mg/l 5
19 | Nickel Ni mg/l 0.2
20 | Mercury Hg mg/l 0.005
21 | Manganese Mn mg/l 1.0
22 | Arsenic As mg/l 0.25
23 | Barium B mg/l 1.0
24 | Cadmium Cd mg/l 0.03
25 | Chromium (6 mg/l 0.1
26 | Total Chromium Total Cr mg/l 0.5
Wastewater Discharge Standards from the Urban Area
Wastewater Discharge Standards
Standards
No. Parameters Symbol A B | C | D | E
1. | Biochemical BOD:s Not more than (mg/1)
Oxygen 30 40 50 60 200
Demand
2. | Suspended SS Not more than (mg/1)
Solids 30 40 50 50 60
3. | Settle able - Not more than (mg/1)
Solids 05 | 05 | 05 | 05 | -
4. | Total Dissolved TDS Not more than (mg/1)
Solids 3000 | 2500 | 2000 | 1500 | -
5. | Chemical COD Not more than (mg/1)
Oxygen 120 130 150 350 400
Demand
6. | Sulphide g2 Not more than (mg/1)
10 | 10 | 30 | 40 | -
7. | Total Kjeldahl TKN Not more than (mg/1)
Nitrogen 35 | 35 | 40 | 40 | -
8. | Fat Oil and - Not more than (mg/1)
Grease 20 [ 20 [ 20 | 20 | 100
9. | Temperature t Not more than (degree Celsius)
40 | 40 | 40 | 40 | 40
10. | Potential of pH Not more than
Hydrogen 6-95 | 695 | 695 | 695 | 695
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APPENDIX C: MONITORING REPORT TEMPLATE FOR PROJECT IMPLENTATION UNIT

Safeguards Monitoring Report

This report is to be completed by the PIU with assistance from the PMIS and PMU. The report
forms part of the regular reporting of PIU to PMU and ultimately to the EA and ADB.

1. Introduction and Project Overview

Project Number and
Title:

Safeguards
Category

Environment

Indigenous Peoples

Involuntary
Resettlement

Reporting period:

Last report date:

Key sub-project
activities since last
report:

This section can include, among others, the following:
Activities of PIU/PMU

Progress of work (% physical completion)
Changes of surrounding environment

Status of permits / consents

Report prepared by:

2. Environmental Performance Monitoring

a. Summary of Compliance with EMAP Requirements (Environmental Performance)

Monitoring
Requirements

Compliance Status
(Yes, No, Partial)

Comment or Reasons for
Non-Compliance

Issues for Further Action

Use tabled performance
monitoring indicators of
EMP

b. Issues for Further Action

Issue

Required Action

Responsibility and
Timing

Resolution

Old Issues from Previous Reports

List of monitoring or
mitigation measures or
activities not completed
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(last column of previous
table)

New Issues from This Report

c. Other activities
e Other issues not covered by mitigation or monitoring plans of EMP

¢ Any additional environmental monitoring required (e.g., air quality, water sampling)

3. Occupational, Health and Safety (OHS) Performance Monitoring

a. OHS for worker

Issue Required Action Resp0n_5|p|l|ty and Resolution
Timing
Old Issues from Previous Reports
New Issues from This Report
b. Public Safety
Issue Required Action Respon5|p|l|ty e Resolution
Timing
Old Issues from Previous Reports
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New Issues from This Report

4. Information Disclosure and Socialization including Capability Building

Prepare brief summary of the information below where applicable

Field visits conducted (sites visited, dates, persons met)

Public consultations and meetings conducted (date; time; location; agenda; number of
participants disaggregated by sex and ethnic group, not including project staff; Issues
raised by participants and how these were addressed by the project team)

Training conducted (nature of training, number of participants disaggregated by gender
and ethnicity, date, location, etc.)

Press/Media releases

Material development/production (e.g., brochure, leaflet, posters)

5. Grievance Redress Mechanism

Summary:

Number of new grievances, if any, since last monitoring period:
Number of grievances resolved:
Number of outstanding grievances:

Details Required Action,
Type of Grievance (Date, person, address, Responsibility and Resolution
contact details, etc.) Timing

Old Issues from Previous Reports

New Issues from This Report

6. Conclusion

51




e Important results from the implementation of mitigation and monitoring of EMP

¢ Recommendations to improve EMP implementation

. Attachments
o Consents / permits
e Monitoring data (water quality, air quality, etc.)
e Photographs
e Maps
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