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Glossary

32 Mile tailings dumps n. the site located southeast of Namtu smelter complex adjacent to Namtu Camp where
tailings from the Namtu pre-war concentrator plant site were stored and are being reprocessed. The site is
located on the Namtu concession.

32 Mile facility n. the Namtu pre-war concentrator plant site which is located adjacent to the 32-Mile point of the
railway. The site is located on the Namtu concession.

A

access road n. primary transport route to, from and within the project area.

acid mine drainage (AMD) n. outflow of acidic and often metallic water from the mine, ore or mine waste
(tailings and waste rock).

adit n. horizontal tunnel into a mine for access or drainage.

airshed n. an air mass within a defined geographic area that behaves consistently with respect to the dispersion
of emissions.

anthropogenic adj. relating to, or resulting from, human activity.

apron feeder n. a mechanical piece of equipment used in material handing operations to transfer material to other
equipment or extract material (ore/rock) from storage stockpiles, bins or hoppers at a controlled rate of speed.

aquatic ecology n. the biological system comprising plants and animals living or found in or near water.

aquifer n. an underground layer of water-bearing permeable rock, rock fractures or unconsolidated materials
(gravel, sand, or silt).

artisanal mining v. the mining of minerals by an independent individual (not associated with a mine or mining
company).

B

batter n. the inclined section of the open-pit wall, which comprises a series of benches and batters.

Bawdwin concentrator plant n. the concentrator plant located adjacent to the Bawdwin open pit mine and
opposite the Marmion Shaft.

Bawdwin mine n. the underground mine, open pit mine and associated infrastructure located at Bawdwin,
currently not operating.

Bawdwin area n. includes Bawdwin mine villages and infrastructure, Wallah Gorge and Tiger Camp.
Bawdwin concession n. the concession covering the Bawdwin mine, Wallah Gorge and Tiger Tunnel.
Bawdwin open pit n. the open cut mine located adjacent to the Marmion Shaft.

Bawdwin underground mine n. the underground workings of the Bawdwin mine comprising eleven levels.

Bawdwin village n. the ward containing the Bawdwin mine villages which are located upstream (Bawdwin upper
village) and downstream (Bawdwin lower village) of the mine site and include Tiger Camp.

bench n. working surface of an open pit mine that is progressively reduced to a narrow permanent feature of the
open pit wall as each level is developed.

BJV n. joint venture operating agreement between Win Myint Mo Industries Co., Ltd. (WMM), Myanmar Metals
Limited (MYL) and East Asia Power Global Mining Co., Ltd. (EAP) who have committed to redeveloping the
Bawdwin mine.

biodiversity n. the variety among all living things including the different plants, animals and microorganisms, the
genetic information they contain, and the ecosystems that they form.

blasting v. the use of explosives to break rock.
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bund n. an earth, rock, or concrete embankment constructed to prevent the migration of liquids or the transmission
of noise.

C

catchment n. the area from which water drains to a specific watercourse or waterbody.
Chin Lode n. the small copper-rich orebody located north of the Shan Lode.

China Lode n. the main orebody developed by the Bawdwin underground mine and more recently the Bawdwin
open pit mine.

concentrate N. a mixed assemblage of ore minerals that is a saleable product of the project. The project will
produce lead-silver concentrate and zinc concentrate.

concentrator plant n. a processing plant that uses crushing, grinding, floatation and chemicals to separate
minerals from ore to produce a mineral concentrate.

confluence n. the area where two or more rivers meet, such as where a tributary meets a major river.

D
decommissioning V. the process of preparing a mine for closure. It begins at the end of mining and involves
demolition and disposal of all unwanted infrastructure and services.

diamond drilling v. form of drilling which uses a rotary drill with a diamond drill bit attached to create holes and
allow a core sample to be extracted.

displacement v. physical displacement (relocation or loss of shelter) and economic displacement (loss of assets
or access to assets that leads to loss of income sources or other means of livelihood) as a result of project-
related land acquisition and/or restrictions on land use (IFC, 2012).

disturbance v. the disruption of existing features or conditions.

E

earthworks V. engineering works created through the moving or processing of parts of the earth's surface
involving quantities of soil or unformed rock.

easement N. a right to cross or otherwise use someone else's land for a specified purpose.
ecosystem N. an interacting system of animals, plants, other organisms and non-living parts of the environment.

ecosystem services Nn. benefits to humans provided by the natural environment and from healthy ecosystems. For
example, food and water; flood and disease control; spiritual, recreational, and cultural benefits; and
supporting services such as nutrient cycling that maintain the conditions for life on Earth.

ecotoxicity n. the potential for biological, chemical or physical stressors to affect ecosystems.
effluent n. waste material that may be discharged into the environment.

embankment n. an area of material used to support a roadway or to hold back water.
endemic adj. native to a certain area.

ER valley n. the valley located southeast of Bawdwin open pit mine into which waste rock has been dumped. The
watercourse draining the valley is a tributary of Nam Pangyun stream.

ER valley waste rock dump n. the waste rock dump in ER valley that is actively eroding.

F

feed hopper n. a funnel shaped piece of equipment which feeds material into the next section of the grinding
circuit.

flume n. a manmade channel for transport and redirection of water.
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fractured rock aquifer n. where groundwater is stored in the fractures, joints, bedding planes and cavities of the
rock mass and water availability is largely dependent on the nature of the fractures and their interconnection.

fugitive dust n. very small particles suspended in the air from the physical movement of soil, vehicle movements,
heavy machinery operation and wind.

G

Gossan Quarry n. open pit mine within the Bawdwin concession that was operated from the early 1980s until
2009 to access lower grade ore.

grizzly n. a metal grid/screen used to remove rocks over a certain size.

ground penetrating radar n. a non-destructive method of detecting subsurface structures using electromagnetic
radiation.

groundwater n. water stored in rock and soil below the land surface.

groundwater dependent ecosystem N. ecological community that rely on groundwater to meet some or all of
their requirements.

H

halo zone n. the area of lower-grade ore located surrounding the main ore body.
haul road n. a road used to transport material within the project area.

hazardous material/waste n. any solid, liquid or contained gaseous substance with properties that make it
potentially dangerous or harmful to human health, safety and/or the environment.

headwaters n. the origin or source of a stream or river.
high density polyethylene n. a strong, corrosion resistant material used to construct pipes and liners.
hydraulic conductivity n. a measure of the ability of water to pass through soil or rock.

hydraulic connectivity n. a measure of hydraulic interaction between aquifers, between different parts of the
same aquifer, and between groundwater and surface water systems.

hydraulic loading n. added pressure on groundwater in a water-bearing unit beneath and surrounding a water-
filled structure, such as a dam.

indicated (mineral resource classification) adj. available drillhole and channel sampling data and geological
interpretation are sufficient to reasonably estimate the geological and grade continuity of a mineral resource.

inferred (mineral resource classification) adj. available drillhole and channel sampling data and geological
interpretation are sufficient to imply but not verify geological and grade continuity of a mineral resource.

intangible heritage n. the practices, representations, expressions, knowledge, skills — as well as the instruments,
objects, artefacts and cultural spaces associated therewith — that communities, groups and, in some cases,
individuals recognise as part of their cultural heritage and transmit from generation to generation.

International Finance Corporation n. an international financial institution that is a member of the World Bank
Group that offers investment, advisory, and asset-management services to encourage private-sector
development in less developed countries.

J

jaw crusher n. a crusher which reduces the size of rocks by compression.

JORC Code n. The Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves
is a professional code of practice that sets minimum standards for public reporting of minerals exploration
results, mineral resources and ore reserves according to the levels of confidence in geological knowledge and
technical and economic considerations.
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K

Karst n. landscape features (including caves) within limestone which form as a result of the limestone being
dissolved.

L

lithology n. general physical characteristics of a rock or the rocks in a particular area.

lode n. deposit of metalliferous ore that fills or is embedded in a fissure (or crack) in a rock formation or a vein
of ore that is deposited or embedded between layers of rock.

M

Marmion Shaft n. the vertical shaft constructed to develop the Bawdwin underground mine in the early 20™
century.

Meingtha Lode n. the orebody located southeast of the China Lode beneath ER valley.

milling operations n. process of reducing materials to a powder of fine or very fine size.

mineral resource n. concentration of material of economic interest in or on the earth's crust.

mineralisation n. the chemical alteration, replacement, and enrichment of minerals.

mounding V. locally raised groundwater levels normally as result of concentrated groundwater recharge.

Myitnge River n. the major watercourse flowing generally southerly through Namtu. Also referred to as Namtu
River.

N

Nam La n. the watercourse flowing parallel to Nam Pangyun stream through Namtu and discharging to the Namtu
River upstream of the Namtu smelter complex.

Nam La catchment n. area where water is collected by the natural landscape and feeds the Nam La.
Nam Pangyun catchment n. area where water is collected by the natural landscape and feeds the Nam Pangyun.

Nam Pangyun Reservoir n. existing reservoir at the headwaters of a tributary of the Nam Pangyun, north of the
mine, that was established to provide water for historic mine activities.

Nam Pangyun n. the watercourse flowing through the Bawdwin mine site and discharging to the Namtu River
downstream of the Namtu smelter complex.

nameplate capacity n. intended full-load sustained output of a facility.

Namtu n. the town located west of Lashio on the Namtu River and comprising two parts, Namtu Camp located
south of the river and Panghai north of the river.

Namtu-Bawdwin n. the area encompassing the Bawdwin mine site, Bawdwin village, Wallah Gorge, Tiger
Camp, Tiger Tunnel, and Namtu.

Namtu concession n. the concession covering Namtu smelter complex, Namtu Town and 32 Mile facilities.

Namtu pre-war concentrator plant n. the concentrator plant ruins located at 32 Mile, adjacent to the tailings
dumps.

Namtu River n. the major watercourse flowing generally southerly through Namtu. Also referred to as Myitnge
River.

Namtu smelter complex n. the Namtu concentrator plant, smelter and refinery and associated infrastructure.
NEQ Guidelines n. National Environmental Quality (Emission) Guidelines.

non-hazardous waste n. any unwanted or unusable solid, liquid or gaseous substance that does not pose an
immediate hazard to human health, safety and/or the environment.

O
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ore N. a naturally occurring material which is rich in a metal(s) or valuable mineral that can be extracted.
ore body n. the mass of naturally occurring ore material.

open-pit mining adj. the process of excavating rock or minerals from the earth by their removal from an open
pit.

overburden n. rock or soil overlying an ore body.

P

perennial adj. lasting for a long or infinite time.
phytotoxic adj. toxic to plants.

PM:zs n. particulates with a diameter less than 2.5 pm.
PMao n. particulates with a diameter less than 10 pm.

polymetallic adj. containing more than metal, usually used in reference to a mine or ore in which multiple metals
can be economically recovered.

processing infrastructure n. a new process plant and associated infrastructure including laboratory, reagents
storage, water supply, workshop, warehouse and tailings storage facilities.

project footprint n. the area of land disturbed or occupied by the proposed activities or facilities (e.g., mine pit,
tailings storage facilities, waste rock dump, haul roads).

R

reagent N. in ore processing this is a chemical added during the mineral concentration process to cause/aid a
chemical reaction

recharge v. water inflow to aquifers.

refine v. to process mineral to its pure state.

regolith. n. unconsolidated material overlying the bedrock and beneath the subsoil layer.

rehabilitation n. the process of stabilising and revegetating disturbed areas (for example, mine batters) to create
a stable, non-polluting landform and self-sustaining vegetation.

resettlement n. defined as a process of planning and implementing activities that manage the effects of
displacement.

resource N. in the context of minerals, a concentration of minerals reasonably well known by its location, quantity,
grade and continuity, which has a reasonable prospect of economic extraction.

reverse circulation drilling v. a method of drilling in which the drilled material is continuously transported to
the surface as drilling occurs.

revegetation n. the process of preparing disturbed land to establish the right conditions to encourage a new
vegetative cover by natural processes such as plant colonisation and succession, or manmade/active
accelerated processes such as direct seeding or seed propagation and planting.

riparian vegetation n. plants and vegetation along the edges of a watercourse.

S

saprolite aquifer n. an aquifer within a chemically weathered rock that forms in the lower zones of soil horizons
and represents deep weathering of the bedrock surface.

sedimentation n. the process in which sediment settles or is deposited.
sedimentation basin/pond n. a dedicated pond/site that captures sediment by allowing it to settle from water.
Shan Lode n. the orebody located northwest of the China Lode in the Nam Pangyun stream valley.

sidecast V. reject waste material that has been excavated and dumped to or over the side, rather than hauling it
away.

Glossary E Guard Environmental Services | 5



Bawdwin Project/ Environmental Impact Assessment Report

significance assessment n. values-based approach that assesses the potential significance of impacts by
considering the sensitivity of values to change, and the magnitude of change that they are predicted to
experience as a result of project related activities.

slag n. glass-like by-product left over after a desired metal has been separated from its raw ore. Slag is usually a
mixture of metal oxides and silicon dioxide.

smelter n. a processing plant for smelting a metal from its ore.

smelting V. an extractive metallurgical process of applying extreme heat to ore in order to extract a base metal
such as silver, iron, lead and copper.

spillway n. structure used to provide the controlled release of overflows from a dam into a downstream area.
stope N. an excavation in a mine working or quarry in the form of a step or notch.

supernatant n. the liquid overlying a deposit of settled or precipitated material.

T

tailings n. the unrecoverable and uneconomic metals, minerals, chemicals, organics and process water that are
left over after the process of separating the valuable fraction from the uneconomic fraction (gangue) of an ore.

tailings storage facility n. a dam constructed to store tailings.

tangible heritage n. the sites, places, structures/buildings and artefacts that form part of the cultural heritage of
communities or groups.

terrestrial ecosystem n. land-based community of organisms and the interactions of biotic and abiotic
components in an area.

Tiger Camp n. the settlements (collectively) located adjacent to Wallah Gorge.
Tiger Tunnel n. the adit constructed from Wallah Gorge to Level 6 in the Bawdwin underground mine.
trash screen n. protective screen for removing detritus from the pulp stream ahead of a processing unit.

trommel n. a cylindrical gridded screen which separates large particles from the SAG mill discharge.

\Y%

village tract n. an administrative area within a township comprising several villages.

W

Wallah Gorge n. the site adjacent to Tiger Tunnel portal that contains the historical rail sidings, ore wagon
dumper, ore bins and 360-degree spiral railway downstream of the ore bins.

ward n. an administrative area within a larger village.

waste rock n. all material, other than ore, excavated from a mine in order to recover the ore.

waste rock dump n. constructed landform for the disposal of overburden and waste rock.

watercourse N. a creek, stream, river or other water channel, either natural or man-made, temporary or permanent.
weightometer n. a device installed on a conveyer belt to continuously weigh material.

weir n. a dam or barrier which alters the flow of a watercourse.

Abbreviations and acronyms

Abbreviations and Full term/name

acronyms
pm micrometre
AC acid consuming
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Abbreviations and | fyll term/name

acronyms

ACL added contaminant limit

ADB Asian Development Bank

Ag silver

AMD acid mine drainage

AMSL above mean sea level

ASL above sea level

ANC acid neutralising capacity

ANCOLD Australian National Committee on Large Dams

ANZ Australia and New Zealand (referring to ambient water quality guidelines)

ARI average recurrence interval

ASX Australian Stock Exchange

BMMC Base Metal Mining Co Ltd

BJV Bawdwin Joint Venture

BMR Bright Mountain Resources Myanmar Ltd

CBO community based organisation

CD1V construction versus design intent verification

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora

CSA CSA Global Pty Ltd

Cu copper

dB decibel

dBA A-weighted decibel

DFS definitive feasibility study

DGSE Department of Geological Survey and Mineral Exploration

DGV default guideline value

DOH Department of Health

DoM Department of Mines

DZGD Dry Zone Greening Department

EAO ethnic armed organization

EAP East Asia Power Global Mining Co., Ltd.

EC electrical conductivity

ECC environmental compliance certificate

ECD Environment and Conservation Department, Ministry of Natural Resources and
Environmental Conservation

EIA environmental impact assessment

EIL ecological investigation level

EITI Extractive Industries Transparency Initiative
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EMP
EPCM
ERP
ESH
ESMF
ESMP
FD

FE
FoS
FPNCC
ft
GAD
GDE
GDP
GV-high
ha
HCI
HDPE
IBC
ICMM
ICOMOS
IEE
IFC
ISO
IUCN
IWL
JORC
KBA
KIA
km
ktpa
kV
ME-1

MED
MIC
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Full term/name

environmental management plan

engineering, procurement and construction management
emergency response plan

environmental safety and health

environmental and social management framework
environmental and social management plan
Forest Department

finite element

factor of safety

Federal Political Negotiations and Consultative Committee
feet

General Administration Department

groundwater dependent ecosystem

gross domestic product

upper guideline value (of ANZ ambient water quality guidelines)
hectares

hydrochloric acid

high density polyethylene

intermediate bulk containers

International Council of Mining and Metals
International Council on Monuments and Sites
initial environmental examination

International Finance Corporation

International Organization for Standardization
International Union for Conservation of Nature
integrated waste landform

Joint Ore Reserves Committee

key biodiversity area

Kachin Independence Army

kilometres

kilotonnes per annum

kilovolts

No.1 Mining Enterprise, Ministry of Natural Resources and Environmental

Conservation
Merlin Diamonds Ltd

Myanmar Investment Commission

Glossary
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MNDAA
MONREC
MPA
MSA
MSDP
Mt
Mtpa
MYL
NAF
NAG
NAPP
NCA

NDWQ
Guidelines

NEPM
NEQ Guidelines
NGO
NIHC
NIOS
NSW
OMS
OSA
PAP
PAF
Pb
PFS
PMF
PMP
ppYv
PS
PSC
ppm
QAQC
RC
RCSS
RHC
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Full term/name

Myanmar National Democratic Alliance Army
Ministry of Natural Resources and Environmental Conservation
maximum potential acidity

mining services area

Myanmar Sustainable Development Plan
million tonnes

million tonnes per annum

Myanmar Metals Limited

non-acid forming

net acid generation

net acid producing potential

Nationwide Ceasefire Agreement

National Drinking Water Quality Guidelines

National Environmental Protection Measure
National Environmental Quality (Emission) Guidelines
non-governmental organisation

National Infrastructure Holdings Company Limited
National Institute for Occupational Safety and Health
New South Wales, Australia

operations, maintenance and surveillance
on-stream analysis

project-affected persons

potentially acid forming

lead

prefeasibility study

probable maximum flood

probable maximum precipitation

peak particle velocity

IFC Performance Standard

Production Sharing Contract

parts per million

quality assurance and quality control

reverse circulation

Restoration Council of Shan State

rural health centre

Glossary
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Abbreviations and | fyll term/name

acronyms

RL reduced level

RO reverse 0smosis

ROM run-of-mine

SAG semi-autogenous grinding

SAZ Self-Administered Zone

SHEC Safety, Health, Environment and Communities
SOE State-Owned Enterprises

SSA Shan State Army

STP sewage treatment plant

TCEQ Texas Commission on Environmental Quality
TICCIH The International Committee for the Conservation of the Industrial Heritage
TDS total dissolved solids

TNLA Ta’ang National Liberation Army

TSF tailings storage facility

TSS total suspended solids

UNESCO United Nations Educational, Scientific and Cultural Organisation
USEPA United States Environmental Protection Authority
UWSA United Wa State Army

UXO unexploded ordnance

VMS volcanogenic massive sulfide

W/VTA Ward or Village-Tract Administrator

WAD weak acid dissociable (of cyanide)

WGS World Geodetic System

WHO World Health Organisation

WMM Win Myint Mo Industries Company Limited
WRD waste rock dump

XRF x-ray fluorescence

Zn zine
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Disclaimer

This report has been prepared within the terms of references (TOR) adopted for this report and
those of the contract with the client according to the prevailing active Laws, Rules, Regulations,
and Procedures within the framework of Myanmar Environmental Impact Assessment
Procedure 2015. We do not assume any responsibility or liability in regard with any matters
beyond the scope of the TOR and the contract.

Data analysis, impact assessment, devising mitigation measures and report formulation were
carried out based on the information/plan/processes provided by the project proponent,
available secondary data and information, and onsite observation and measurement of E
Guard’s environmental study team in line with the relevant national and international
guidelines and standards. While we do take effort to ensure that the information contained in
this report is reliable and accurate, we disclaim no responsibility for errors and omissions which
might occur despites of our reasonable skill and care.

Drawings, sketches, maps, and other illustrative figures used for demonstrative and/or
descriptive purposes in this report are not to be considered as neither approved boundary nor
accepted territory not recognized properties extend of any kind. In case of dual or multiple
meanings of the wordings, it is advisable to take the most relevant meaning within the context
of the concerned areas discussed in this report.

The personal, organizational, and commercial data and information contained in this report
were included solely upon the demand and requirements of concerned authority, and we have
no intention of breaching the privacy or disclosing the trade secrets whatsoever.
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Executive summary

Introduction

Win Myint Mo Industries Company Limited propose to redevelop the 600-year old Bawdwin
mine (the ‘Bawdwin project’), a lead-zinc-silver mine in northern Shan State, Myanmar. The
Bawdwin project is located approximately 385 kilometres (km) northeast of the capital of
Myanmar and approximately 11 km east of Namtu, which is 40 km east of Lashio, the capital
of Shan State, as shown in Figure ES.1.

The existing Bawdwin mine has an open pit, underground workings and associated processing
infrastructure. The Bawdwin project will involve expanding the existing open pit and
construction of new mineral processing and supporting infrastructure. The project has a 13-
year mine life and will process ore at a rate of up to 3.0 million tonnes (Mt) per annum to
produce lead-silver and zinc concentrates. There is the potential for further expansion of the
mine, which could extend the life of the mine up to 50 years. The lead, silver and zinc mineral
resource at Bawdwin is estimated at approximately 100 Mt.

WMM contracted Coffey Myanmar Limited and Valentis Services Limited (Coffey &
Valentis) to prepare the Environmental Impact Assessment in accordance with the
Environmental Impact Assessment Procedure legislated by the Myanmar Environmental
Conservation Law 2012. Although Coffey & Valentis prepared the draft EIA report for
Bawdwin project, they can’t continue report preparation in current situation. So WMM
contacted E Guard Environmental Services in May 2023 for EIA report revising of Bawdwin
project. E Guard environmental Services started report preparation on 1% June 2023.

Background

The Bawdwin mine is one of the longest operating and most important base metal mines in the
world with a history of mining dating back to the beginning of the fifteenth century. The history
of the Bawdwin mine can be separated into five broad phases:

e The early discovery and possible working of the ore interpreted from the archaeological
record.

e Chinese mining commencing in 1412 and continuing until 1868. During this phase silver
was mined in the Nam Pangyun and ER valleys. Ore was smelted onsite, with the lead-rich
slag dumped within the Nam Pangyun Valley. Plates ES.1 and ES.2 show evidence of
Chinese mining in the Bawdwin area.

¢ Limited minor workings by the Kachin and Shan people between 1868 to 1901.

e British colonial period and post-colonial period from 1901 until the nationalisation of the
mine in 1962. This period commenced with reprocessing of the lead-rich slag in the early
1900s and developed into open cut and underground mining. The period between 1928 and
1938 were the most stable and productive years of the mine, when production reached its
peak of approximately 500,000 tons of ore being processed each year. Plate ES.3 shows a
probably British drive adjacent to Chinese workings.
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e Nationalised period of the mine from 1962 to 2009. Mining continued on a small scale and
ceased in 2009.

Number 1 Mining Enterprise (ME-1), a State-owned mining enterprise under the Ministry of
Natural Resources and Environmental Conservation (MONREC), entered into a production
sharing contract with Win Myint Mo Industries Co., Ltd. (WMM) on December 31, 2009. Since
that time, the mine and processing facilities have been in care and maintenance. The workforce
has been retained under the production sharing permit and contract conditions, and conduct
care and maintenance activities.

In late 2020, WMM commenced construction of a haul road to support a small-scale mining
operation to develop the oxide resources of the existing pit ahead of the Bawdwin project.

Myanmar,

Figure ES.1 Project location
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BAWDWIN, GENERAL VIEW SHOWING SLAG HEAPS IN FOREGROUND.
Plate ES.1 Nam Pangyun valley at Bawdwin in 1907 with ruins of Chinese stone huts
in the right foreground and slag heaps along the valley sides

Plate ES.2 Chmese underground workmgs in Goldhole Valley
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P e e 'l - i N e S 5

Plate ES.3 Probable British drive in Goldhole Valley, immediately adjacent to Chinese
workings

Oxide mining and crushing by WMM is expected to commence in mid-2021 and will continue
until the Bawdwin project commences ore mining. The oxide mining operation is being
undertaken under existing licencing and approvals and is outside the scope of this EIA.

Plates ES.4 to ES.6 depict the existing environment at Bawdwin mine, including the steep
terrain and Nam Pangyun valley, the open pit and supporting infrastructure of historic value.

Project proponent

The project proponent is Win Myint Mo Industries Company Limited. WMM holds a
production sharing permit and contract with ME-1 of MONREC to undertake production of
lead, silver and zinc at the Bawdwin Mine. The contract was entered into in December 2009.
WMM is part of National Infrastructure Holdings Company Limited, which is a Myanmar
investment group focused on infrastructure-related projects and employs over 4,000 people.
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Plate ES.S am Pangyun valley facing Bawdwin uppe village and the open pit
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Plate ES.6 Marmion Shaft headframe and winding house
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Policy, legal and institutional framework

The mining sector is regulated by MONREC principally through the Department of Mines and
Department of Geological Survey and Mineral Exploration along with four mining State-
Owned Enterprises, with ME-1 being the most relevant to the project.

Rights to conduct work and produce mineral products at the Bawdwin concession is currently
governed by the Production Sharing Contract between ME-1 and WMM. Redevelopment of
the Bawdwin mine will require an extension to the large-scale production permit, as it is a
significant economic deposit, requires substantial investment in complex technology, and has
a mine life of 13 years, with the potential to extend up to 50 years if underground mining is
found to be economically feasible.

Under the Myanmar Investment Law 2016, major and/or sensitive projects, including proposed
large-scale mineral production projects, require prior investment approvals from the Myanmar
Investment Commission (MIC), a government body comprised of a number of key government
representatives. This includes a requirement for MIC approval of foreign investment in the
production project, sought be way of an application based on the financial, technical and related
projections of the proposed project. Given the foreign investment, its size and significance of
the Bawdwin mine a MIC permit will be required. The permit outlines key project requirements
and sets out any investment concessions an investor may receive for a project.

Negotiations are underway to vary the Production Sharing Contract to extend its term and
adjust share allocations based on the resource defined in WMM’s feasibility study.

The project will be undertaken in line with relevant laws, rules and guidelines including:

e Myanmar Mines Law 1994.

e Environmental Conservation Law 2012.

e Environmental Conservation Rules 2014.

e National Environmental Quality (Emission) Guidelines 2015.
e Environmental Impact Assessment Procedure 2015.

A range of cross-sectoral laws and rules are also applicable to the project, requiring additional
approvals.

The Environmental Conservation Law and Environmental Conservation Rules establish a
requirement for EIA. In accordance with sub-section (b) of Section 42 of the Environmental
Conservation Law, the EIA Procedure was issued in 2015 to provide guidance for
environmental impact assessment for the development of projects that may have an adverse
impact.

The EIA Procedure outlines the required level of assessment, which depends on the nature and
scale of the development. All new projects and project expansions having the potential to cause
adverse impacts are required to submit an EIA and obtain approval in the form of an
Environmental Compliance Certificate (ECC) which sets out the conditions on which a project
is approved.
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Section 23 of the EIA Procedure outlines the initial steps for the environmental and social
approvals process. The main steps include:

The project proponent submits a project proposal to MONREC for initial screening. The
project proposal was submitted by WMM to ME-1 for the Bawdwin project was submitted
in October 2018 and resubmitted in March 2019 following advice from the Environmental
Conservation Department (ECD).

MONREUC (in association with relevant statutory authorities) assesses the project proposal
and determines the need for and level of environmental assessment with consideration of
EIA Procedure Annex 1 Categorization of Economic Activities for Assessment Purposes.

The Ministry then designates the project as either an EIA Type Economic Activity, an
Initial Environmental Examination report Type Economic Activity, or neither and therefore
not requiring an EIA. In May 2019, the General Manager on behalf of the Managing
Director designated the project as an EIA Type Economic Activity.

The project proponent submits details of the environmental consultant that will conduct the
EIA (third party confirmation from ECD). In August 2019, the Director on behalf of the
Director General (MONREC) approved the third-party application for Coffey & Valentis
to act as the EIA consultants for the project.

Although Coffey & Valentis started preparation EIA scoping report for Bawdwin project,
they can’t continue report preparation in current situation. So, the project proponent
submits the other third party selection form that will continue conducting EIA report. In
19" May 2023, the Director on behalf of the Director General (MONREC) approved the
third-party application for E Guard Environmental Services to act as the EIA consultants
for this project.

An overview of the approvals process for an EIA Type Economic Activity is shown in
Error! Reference source not found..

Section 62 to 63 of the EIA Procedure outline the required content of the EIA Report and the
Environmental Management Plan. This report has considered these requirements as well as
the 2018 draft Myanmar Mining EIA Guidelines and international standards in developing
the EIA and ESMP structure and content.
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Project alternatives

The assessment of project alternatives has been progressively refined over the duration of
scoping, pre-feasibility and feasibility studies between 2018 and 2020. Key constraints
considered in the assessment of project alternatives included:

Economic constraints that are driven by factors including the nature of the mineral deposits,
project expenditure, and the need to extract and process the ore in a profitable manner.

Physical constraints including the location of the mineral deposits, a lack of enabling
infrastructure and the climatic, topographic and geotechnical constraints imposed by the
landscape.

Environmental constraints including environmental values and sensitivities focussing on
water (surface water and groundwater), land (including biodiversity and soils) and air.

Social constraints including economic, social, health and cultural heritage components, and
the location of existing communities.

Project alternatives that have been assessed include:

Expanding the existing open pit or developing an underground mine.

Options for mineral processing including upgrading existing infrastructure or building new
infrastructure.

Options for the location and type of tailings storage facilities and waste rock dump.
Where clean water is sourced from.

The power supply including upgrading the existing hydropower station, connecting to the
national grid or building a new power station.

Site access and export routes including using the existing access road to Bawdwin or
building a new access road from Namtu.

The option of not proceeding with the project (i.e., no project option) was also considered.
Under this scenario:

There would be no social and economic benefits that would come from the project, such as
wages, royalties, training and work experience, community infrastructure, business
development, and community development.

There would be no health or environmental benefits that would occur from the project by
attempting to address some of the impact of previous mine activities.

The biophysical and social impacts described in this EIA associated with the project would
not occur.
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Project description

The Bawdwin mineral deposit is a world-class deposit in terms of its size and grade.
Exploration conducted by WMM has resulted in an increase in the mineral resource estimate
of the Bawdwin deposit and it now ranks among the largest polymetallic resources globally.
The Bawdwin project has been defined through scoping, pre-feasibility and feasibility studies
between 2018 and 2020. The ore reserve estimate on which the project is based was produced
in June 2020, in accordance with the guidelines in the JORC Code (2012 Edition) and is shown
in Table ES.1.

Table ES.1 Ore reserves estimate as at 15 June 2020

Classification | Tonnage (Mt) | Pb (%) Ag (%) Zn (%)
Proved - - - -
Probable 32.0 4.6 113 2.5
Total 32.0 4.6 113 2.5

The ore reserve is contained within an open pit containing 163.9 Mt of waste material resulting
in a waste to ore (tonnes) strip ratio of 5.2:1. The total mass of rock to be removed from the
open pit is 195.9 Mt.

Figure ES.3 shows both a plan view and oblique long section of the Bawdwin lead block model
for the Shan, China and Meingtha lodes.

The project will produce two products from the process plant: lead-silver concentrate and a
zinc concentrate. The forward outlook for both silver and lead is strong.

The Bawdwin project will lay strong foundations for future expansion enabling a long-life
mining operation. Following the initial 13-year mine life, the project will target the un-mined
mineral resources of the China, Shan and Meingtha Lodes. Broader mine expansion studies
will continue in parallel with the construction and operation of the project.

As Myanmar pursues political and economic renewal, investment in the mining sector is
anticipated to grow dramatically. At the national level there is increased appetite to kick-start
development and investment in the minerals sector. It is anticipated that once Bawdwin is
developed, this will result in a potential significant shift in GDP contribution from the mining
industry.

WMM proposes to redevelop the existing Bawdwin mine into a larger, modern mining
operation. The redevelopment will involve demolition of much of the existing infrastructure
and construction of new infrastructure to support mining and processing activities.

Table ES.2 describes the key project components and the conceptual layout of the project is
presented in Figure ES.4. A three-dimensional view of the project layout is shown in Figure
ES.S.

The project schedule is dependent upon project financing and granting of all necessary project
approvals including resettlement agreements with the residents of Bawdwin and Tiger Camp
villages. The timeframe for redevelopment of the Bawdwin mine is set out in Figure ES.6 and
is based on a 22-month design, construction, and commissioning timeframe.
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A conceptual closure and rehabilitation plan has been prepared for the project. WMM has
identified preliminary closure objectives and land uses. The primary goal for closure is to
rehabilitate disturbed areas in a manner that, where possible, will support self-sustaining
vegetation that is consistent with that of surrounding natural areas, limits post-closure
contamination of the host environment and leaves a lasting positive legacy for impacted
communities in the form of transferred skills and self-sustaining community development
programs.
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Table ES.2 Key project components

Component Description

Mining method | e Large-scale conventional open-pit mining.
e Mining method will use drill rigs, excavators and/or front-end
loaders and articulated haul trucks.
¢ Ore and overburden will be loosened by blasting.
Open-pit e The existing open pit will be expanded and deepened, growing in
dimensions size from approximately 54.0 acres to at least 242.7 acres (21.9
hectares (ha) to 98.2 ha).
Construction e The design, construction and commissioning timeframe is 22
timeframe months.
Mine life e The planned expansion of the open pit will result in a 13-year mine

life.

Exploration is proposed and has the potential to extend the life of the
mine for up to 50 years.

Mine waste rock
management

163.9 million tonne (Mt) of waste rock will be produced by the
project.

Waste rock will be disposed in a waste rock dump to be constructed
in the Wallah Valley and some will be used in the TSF construction.

The Wallah waste rock dump will be an engineered structure
comprising benches and embankments.

Geochemical investigations indicate that the leachate or drainage
from the waste rock material is likely to contain elevated levels of
metals. Additionally, a very small percentage of waste rock may be
acid forming.

The metalliferous drainage and management of potentially acid
forming waste rock requires good management and design to reduce
risks to the environment.

A series of three sediment basins will be constructed downstream of
the waste rock dump to collect seepage and run off and allow water
treatment prior to discharge if required.

Processing
method

A new process plant will be constructed in the Bawdwin concession.
Ore will be processed at a rate up to 3 Mt per annum (Mtpa).

Processing of the ore will involve crushing and grinding followed by
separate lead-sliver and zinc flotation.

Several reagents (chemicals) will be used during the various stages
of the mineral processing circuit.

The lead-silver and zinc concentrates will be thickened, filtered and
stockpiled for loading into concentrate containers for export.

Executive Summary
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Component Description

Tailing
management

e 32.2 Mt of tailings will be produced as a waste product by the

process plant.

Tailings will comprise fine silts, sands and clay and process water.
Tailings will be piped to one of three, cross valley, tailings storage
facilities (TSFs).

The TSF sites are all located in the headwaters of the Nam Pangyun
River, upstream of the open pit.

The total footprint of the three TSFs is approximately 308.9 acres.

The TSFs have been designed in accordance with international best
practice guidelines and include decant and underdrainage systems to
remove excess water, and collect seepage, respectively.

Concentrate
production

Approximately 193 ktpa of lead-silver concentrate.
Approximately 102 ktpa of zinc concentrate.

Concentrates will be loaded into covered 20 ft half height containers
by the front end loaders. There will be an average of 27 containers
per day in each direction will need to be moved by road transport.

Processing
infrastructure

Processing infrastructure will include construction of a new process
plant and associated infrastructure including laboratory, reagents
storage, water supply, workshop, warehouse and TSFs.

Water supply
and management

The project will require raw water for the process plant, mining
services area (MSA) and accommodation camp and potable water
supply.

The raw water requirements total 150.9 m>/hr at steady state
operations.

The project water supply will use a combination of stream flow from
the Nam Pangyun and Nam La streams primarily in the wet season
and storage of water in holding dams; and recycling decant water
from the TSFs.

Export route and
facilities

Concentrate will be exported from Bawdwin via new private access
roads to Namtu. From there trucks will travel to Lashio on public
roads and then onwards for export to international markets.

A central warehouse and logistics hub for the project will be
constructed in Lashio. Concentrate containers will be transported to
the hub and then loaded onto trucks for onward transport.

Executive Summary
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Component Description

Mine access e The public Namtu-Manton Road currently provides access to
Bawdwin, but will not provide the main access for the project. This
road will be used to a limited extent during construction.

e A new access road from Namtu to Tiger Camp is proposed to be
constructed within the existing rail easement (referred to as Namtu-
Tiger Camp access road). Access to this road will be provided to
residents of Tiger Camp village and Bawdwin lower village, prior to
their resettlement.

e A new road from Tiger Camp to the process plant (referred to as
plant access road) is proposed to provide site access.

e Other new access roads will provide access to project components
including the accommodation camp, TSFs and Nam La water
harvesting facility.

¢ A new double lane haul road will connect the open pit to the process
plant and waste rock dump.

e The project will generate additional heavy vehicle traffic. During
steady state operations there will be between 60 and 90 journeys per
day by concentrate transport trucks on the public road between
Lashio and Namtu.

Accommodation | ¢ An accommodation camp will be constructed for the project capable
of accommodating approximately 1,400 people.

e The accommodation camp will be used during construction and
operation of the project.

e The local workforce will reside in their homes and be transported to
site daily.

Employment e Up to 2,285 people during construction.
e Upto 1,115 people during operations.

e WMM will seek to maximise the proportion of available jobs that
are allocated to members of local communities, through its
Preferential Employment Policy.

e WMM will develop and implement an employment and training plan
to develop workforce readiness of locals.

Decommissioning will commence after mining operations have ceased and is expected to take
two to three years. It will involve the removal of infrastructure, facilities, equipment and
services, unless otherwise agreed with stakeholders. Disturbed areas will be stabilised and
revegetated. It is planned that the open pit will be flooded to become a permanent pit lake. The
waste rock dump and TSFs will be covered with soil and revegetated with grasses.

Further scientific studies are proposed to develop the detailed closure concepts and
rehabilitation plans.

Executive Summary E Guard Environmental Services | ES-16



Bawdwin Project/ Environmental Impact Assessment Report

I Viatah waste rock dump
| | ROMpad
I #ccoenodation cang
Den
I wistor roservoir
; U Haesd
t u Plani mad
g ! [ et Tiger Camp accoss road

27 000 228 000
Bawdwin Joint Venture

am ﬂ!—m
Toave
o - coffey® [ : TERNLT|  oposetprietioron. | ESA

Executive Summary E Guard Environmental Services | ES-17



Bawdwin Project/ Environmental Impact Assessment Report

ngn

Cul - - Existip raivay [N
] \an(aooessmad = 3= T oA GOl o v ol [

W R proaess plan! e
Publio road - plant bypass M=
=58 Ham Pangyun Reservoir

S Power station

Three-dimensional topography of the | iehe
Bawdwin area with preposed ESS
Bawdwin Project development from the northwest

Figure ES.5 Three-dimensional topography of the Bawdwin area with proposed
development from the Northwest

Bawdwin Joint Venture

Elapssd Time fromEC
d approvals.
E i prepartio,submissien and ZC0 reve:
MIC P pranarben, s nspoial
o Camplares Catifeats () grrtes (nanie|dte)

Enviert
Earty works
Fasliltytudes

Daraled desiqns
Enlyposparshorywarks
Tenrkr of eiunicn tmets
Reselllenenl
Flanming
Canduclien s

sumodalion carp, pover safin, e eres Exdilies
e
arn Ls Water Hervasting Faciity and Aocess Road
TSFR
B B N O A
it ey ¢ e Proskicion)

il Stage ! (Dperabonal)

e

LR

e

Canwerirale produdion

Dapushun of waste kr il
Carstuctediment nanes etiaeofiWRD
R

ey

Talings deposiion TEF B

Talings cepostin TSF G

<l
[re——

o (nckidng ol = mankaing] ceed, post dlosure manitoring unii closare crileria

‘Should project expansion not proceed, pos
1] 1] L]
Ongeingnesi e eplaahia | |

Fifue Wi cagersion Fan g bons Expansion patental to extend mine e Upto 50 years

igure 1

Project schedule ES6

Bawdwin Joint Venture

g_gﬂgy° l"

VALENTIS

Bawdwin Project

i
211917 19 ES05 GRa

Figure ES.6 Project Schedule

Executive Summary E Guard Environmental Services | ES-18



Bawdwin Project/ Environmental Impact Assessment Report

Existing environment

The existing physical, biological, socio-economic and cultural environment of the project
area and surrounds has been informed a program of data collection activities that has included
both desktop and onsite investigations (baseline studies and surveys).

Physical existing environment

Geology, landform and soils existing environment

The majority of the project is situated in the steep and mountainous catchment of the Nam
Pangyun stream, which includes the Nam Pangyun valley, ER valley, Wallah Gorge and
associated tributaries. The majority of the terrain slopes are in excess of 20% with many areas
sloping more than 30% (BJV, 2019). Some limited infrastructure elements of the project also
occur in the neighbouring catchment to the northeast, which is called the Nam La catchment.
In the northern and western corners of the study area there are areas of undulating hills and
valleys that are less steep than the rest of the study area.

The soils present in the study area reflect the underlying geology of the region, primarily
comprised of completely weathered tuff (rock made from volcanic ash) and sandstone material,
as well as localised alluvial and colluvial deposits on valley floors. Soils in the Bawdwin area
have elevated concentrations of metals, which can be attributed to both naturally occurring
metals associated with the regional mineralogy, and legacy environmental issues from
centuries of mining, ore processing and disposal of waste material. High concentrations of
arsenic, lead and zinc were found around the open pit, downslope to the east, and in the Tiger
Camp area.

Groundwater existing environment

Within the project area, groundwater is stored in two hydrogeological units: a fractured rock
aquifer and a saprolite (weathered rock) aquifer. The saprolite aquifer is present in localised
areas of the Bawdwin area, typically thicker on ridges and upper slopes, and absent on valley
floors. Several springs in the area are surface expressions of the saprolite aquifer, discharging
groundwater and feeding surface water features, and providing a source of potable water for
communities.

Groundwater level monitoring indicated that groundwater levels range from less than 2 m
below ground level to approximately 150 m below ground level, with levels typically within
the fractured rock over much of the study area. Current on-going dewatering from the existing
underground mine has lowered groundwater levels surrounding the existing mine pit.

Whilst naturally elevated concentrations of some metals are expected in groundwater at
Bawdwin, extensive historical mining activities have led to groundwater contamination of salts
and dissolved metals at elevated concentrations. Groundwater monitoring of water from the
fractured rock aquifer identified elevated concentrations of total aluminium, antimony, arsenic,
cadmium, iron, lead, manganese, nickel and zinc, all of which exceeded either aesthetic or
health-based drinking water guidelines. The saprolite aquifer had concentrations of total and
dissolved lead, total iron, total manganese and sulphate exceeding the adopted drinking water
criteria.

Surface water existing environment
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The primary watercourses in the study area are the Nam Pangyun and Nam La streams, which
both discharge into the Myitnge River near Namtu. Surface water quality of these watercourses
reflects the natural water quality and impacts from both current human usage of surrounding
land and legacy environmental issues associated with extensive historic mining.

The Nam Pangyun flows through the Nam Pangyun valley, and is characterised by elevated
levels of heavy metals, particularly downstream of the existing mine pit and in the lower
catchment as a result of groundwater discharge from Tiger Tunnel. This contamination limits
beneficial uses of the stream for downstream communities and has significantly degraded the
watercourse and aquatic ecosystems. The Nam Pangyun rapidly responds to rainfall, causing
sediment runoff and subsequent elevated total suspended solids (TSS) and turbidity.

The Nam La is characterised by low concentrations of most metals and evidence of
waste/sewage. A weir has been constructed upstream of its confluence with Myitnge River,
associated with the intake for the Nam La Flume. The flume is a gravity-fed channel which
supports the supply of potable water for the northern districts of Namtu.

A summary of the baseline water quality monitoring is shown in Figure ES.7. Water quality of
the Myitnge River reflects the discharge from the Nam Pangyun and Nam La streams and
leaching and runoff contaminated from historical ore processing activities near Namtu,
including smelting on the northern bank of the river, and ore concentration and tailings disposal
on the southern bank. Metal concentrations are low upstream of Namtu, increasing downstream
through Namtu and the confluence with the Nam La, with a significant increase in metal
concentrations, TSS and turbidity around the confluence with the Nam Pangyun.

Meteorology existing environment

The climate of the Bawdwin region is monsoonal, with three main seasons: the cool, relatively
dry northeast monsoon between late October and mid-February; the hot, dry inter-monsoonal
season between mid-February and mid-May; and the rainy southwest monsoon between mid-
May and late October. Average annual rainfall is 1,569 mm, with the heaviest rainfall usually
occurring in the southwest monsoon.

In Bawdwin between 2000 and 2018, the lowest monthly mean temperatures were during the
northeast monsoon season, with the monthly mean minimum lowest in December and January
at 11°C degrees. The highest monthly mean temperatures were during the inter-monsoonal
season and southwest monsoon season, with the monthly mean minimum highest from June to
September at 22°C degrees, and the monthly mean maximum highest in April and May at 34°C
degrees.

Static temperature inversions can occur where a cool layer of air develops below a warm air
layer as a result of ground cooling at night combined with little air movement. These are
common at Namtu where static atmospheric conditions occur, however anecdotally do not
occur at Bawdwin due to the steep terrain and free air movement.

Wind patterns at Bawdwin are strongly influenced by the surrounding topography, with
monitoring occurring between September 2019 and May 2020. South-southwesterly winds
prevailed during this period, with wind speeds ranging from calm to a light breeze (0 m/s to
2.4 m/s). At Namtu, the annual prevailing wind direction is southerly, with the monsoon
creates steady strong winds from December to April, and calm winds from June to September.
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Air quality existing environment

Factors influencing air quality in the project area include roads (unsealed and sealed) around
Bawdwin and Namtu, vehicle emissions, industrial activity, erosion of cleared areas, and
vegetation burning. The quality of particulate matter may reflect legacy environmental issues
associated with historical mining.

Monitoring of air quality during baseline studies determined air quality in the Bawdwin and
Namtu airsheds was moderate to poor in terms of particulate matter (quality and quantity), with
generally low concentrations of gaseous emissions (SO2 and NOz). Total suspended particles
(TSP) and PMio concentrations during 24-hour monitoring peaked in the morning and
afternoon, likely associated with commuter traffic on unsealed roads. TSP was generally
highest at Bawdwin and lowest at Tiger Camp, and also lower during the wet season. Dust
deposition at all monitoring sites was above the adopted guideline value, except for one site
near Bawdwin village.
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Figure ES.7 Dissolved cobalt, cadmium, lead and zinc concentrations, turbidity and
total suspended solids in the study area over the monitoring period
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The concentrations of metals in dust collected during 24-hour TSP and PM1o monitoring and
from deposited dust had elevated concentrations of lead and chromium, with average values
exceeding adopted guidelines at some locations in Bawdwin, Tiger Camp and Namtu. This
may reflect the generation of dust from areas contaminated by historic mining activities.

Noise and vibration existing environment

Noise in the project area is typically associated with residential/village activities, vehicles and
commercial activities. Monitoring of noise levels during baseline studies recorded the greatest
average levels of noise were in the morning (between 5:00 am and 9:00 am), associated with
normal village activities and traffic. The highest average noise levels were at the Bawdwin
upper village, likely associated with normal village activities.

Noise levels at several sites in the project area were compared to the National Environmental
Quality (Emission) Guidelines. These guidelines outline the maximum noise level permissible
at the nearest sensitive residential, industrial or educational receptor, and nearest sensitive
industrial or commercial receptor to a project. The Laeq (equivalent to the total sound energy
measured over a given period of time) during the day at residential sites monitored in the project
area were greater than the guideline level which should not be exceeded at the nearest sensitive
receptor to a project. The measurements at commercial sites during the day and night were
largely below the emission guidelines, however, can be classified as ‘moderate to loud’.

No baseline investigations of vibration have been conducted. However, the potential sources
of significant vibration were anticipated to be minor and limited to heavy vehicle traffic,
operation of limited plant for maintenance purposes, earthmoving to support exploration
activities and drilling activities.

Biological existing environment

The biological environment in the project area has been heavily influenced and modified by
deforestation, historical mining and processing activities, and agricultural activities and
seasonal burning. The concession area primarily comprises grasslands and bamboo forest
habitats, with sub-tropical mixed hill forest found in the northwestern extent of the concession
area and beyond (Plates ES.7 to ES.9). The grassland and bamboo forests were classified as
modified or degraded vegetation communities. Forest clearance dates back to the early Chinese
mining years, with the grassland and bamboo forest representing regrowth and secondary
forest. Areas of grassland and bamboo forest had relatively low flora and fauna diversity, with
predominantly generalist, resilient and common species. The highest diversity of plant species
was found in more intact sub-tropical mixed hill forest beyond the mine.

Two plant species of conservation significance were recorded in areas of sub-tropical mixed
hill forest. These were Cycas pectinata, which is considered vulnerable on the IUCN Red List
and Burmese black wood (Dalbergia cultrate), which is considered Near Threatened. During
baseline studies of terrestrial fauna, hunters reported four species of conservation significance
as being historically present in the last decades in the region. This included one Critically
Endangered species, the Chinese pangolin (Manis pentadactyla); one Endangered species,
dhole (Cuon alpinus); and two Vulnerable species, Asian black bear (Ursust thibetanus) and
hog badger (Arctonyx collaris). However, the presence of these species in the project area, was
assessed to be unlikely given the degraded habitats there. In 2020, the vulnerable king cobra
(Ophiophagus hannah) was observed near the mine.
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The aquatic ecosystems present in the project area are heavily influenced by the quality of the
watercourses. The highly degraded and contaminated Nam Pangyun has a degraded ecosystem,
with a depauperate community of generalist, adaptable and resilient macroinvertebrates and
fish species recorded during biodiversity surveys. The Nam La has a higher quality aquatic
habitat, with more intact vegetation along the stream and presence of species that are sensitive
to water pollution and absent from the Nam Pangyun. The Myitnge River supports a range of
aquatic plants and trees which line the river and provide habitat for aquatic fauna.

Plate ES.7 Bamboo forest
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Cultural heritage existing environment

The cultural environment in Bawdwin is complex due to the long history of mining by Chinese,
British and during the modern period. Mining at Bawdwin began in the early 15" century. The
tangible elements (sites, places, structures and artefacts) associated with this history have
associated intangible cultural value, which can be aesthetic, historic, scientific, technological,
social and spiritual. The cultural heritage features in the project area are shown in Figure ES.S8.

During Chinese occupation and mining, a ring of hillforts and ridge defences lines were built
on the ridges surrounding the mine. These were used to defend the mine, and potentially
observe mine operations and settlements within the valley. Artefacts and evidence of Chinese
occupation can also be found in the Nam Pangyun valley, along with Chinese workings and
smelting furnaces. These are evidence of mining and smelting from this period and are valued
for the insights they provide on early mineral exchange and mining in southeast Asia.

Cultural heritage features associated with the British mining period are predominantly mining
infrastructure and buildings. The Marmion shaft and winding house, which are still operating,
are an excellent and rare example of a complete British 20" century winding plant, representing
a key period at Bawdwin where the mine first became successful. The Namtu to Bawdwin
railway and central Bawdwin and Tiger Camp precincts are key structures from the period,
with the precincts including the mine office, Dead Chinaman tunnel, Bawdwin timberyard and
Tiger Tunnel.

The area has several graveyards associated with various periods of occupation. Graveyards
have bioarchaeological, social and spiritual value. Many are located in prominent positions of
the landscape. There are also several religious sites which have social and spiritual significance
and are valued by local communities.

Socio-economic existing environment

Bawdwin village tract has a population of 3,499 and is comprised of Bawdwin upper and lower
villages and Tiger Camp. There are four wards in each of the Bawdwin villages, and two in
Tiger Camp, with a total population of 3,499. Namtu town comprises Pang Hai Ward, Har Lin
Village and Tha Ta La Ward, which is made up of seven wards and was established to
accommodate people involved in mine operations at Bawdwin. The population of Tha Ta La
wards and Har Lin village is 5,699. The organisational structure of Bawdwin is largely
influenced by the operation of the Bawdwin mine (e.g., land tenure, house ownership etc).

The mining sector is highly important for livelihoods as it is a main source of employment and
income for people in the Bawdwin and Namtu study areas, and provides an opportunity for
subsidised housing. Namtu has greater access to alternative employment and income
opportunities. The surrounding communities including the Hu Hsar, Hin Poke and Kyu Hsawt
village tracts rely on agriculture, and have limited economic connectivity to Bawdwin.
Residents of the Nam Pangyun valley rely on artisanal mining for income and livelihoods

There are 9 schools in Bawdwin and 11 in Namtu, with survey results indicate education levels
in the Bawdwin and Namtu areas are higher than the average for Shan State. Less than 8% of
community members in Bawdwin and Namtu surveyed reported having no education, as
opposed to 45% in Shan State. The majority of community members in the Bawdwin and
Namtu study areas are Bamar, and practice Buddhism. There are 12 religious facilities in
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Bawdwin and 11 in Namtu, some of which also service the nearby Hu Hsar, Hin Poke and Kyu
Hsawt village tracts.

Most houses in the Bawdwin and Namtu study areas are basic. Most households in the
Bawdwin and Namtu study areas have ready access to water distribution systems. Water is
treated by most households in Bawdwin and Namtu and sources may be substituted during
periods of rain due to turbidity in the streams from which reticulated water is sourced. Houses
in Namtu are generally larger than those in Bawdwin and have their own toilets. Toilets in
Bawdwin are more commonly shared (public) and discharge to local rivers or streams.
Waste/rubbish management facilities in Bawdwin and Namtu are lacking, and the populations
dispose of most waste by uncontrolled dumping and burning. Transport in Bawdwin and Namtu
is typically by motorcycle and walking, with narrow roads shared by vehicles and pedestrians.
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Figure ES.8 Locations of cultural heritage features with respect to project footprint
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Community health existing environment

There are limited healthcare facilities in the Bawdwin and Namtu areas, with a small
government hospital and a private clinic for mining employees (operated by WMM) in
Bawdwin, a sub healthcare centre in Tiger Camp, and a hospital in Namtu. Lashio General
Hospital, located approximately 50 km from Bawdwin, is the only tertiary public hospital in
the region that delivers multi-specialty services. Despite the limited access to healthcare
facilities and doctors, most survey respondents in the health baseline indicated they were in
good health. Overall, the population of Bawdwin and Namtu seems to be in good health with
low numbers of chronic disease, infectious disease and vector-borne disease

As a result of extensive historical mining and the poor waste management practices in place in
Bawdwin and Namtu communities, there is a range of hazardous environmental health
exposure pathways in the study area. These primarily relate to inhalation, ingestion or dermal
contact with dust, metals (mainly lead) and bacteria (E. coli). The levels of lead measured in
environmental media in Bawdwin indicates that residents are potentially exposed to elevated
lead (and other metals) via multiple media and exposure pathways. There is a significantly high
potential these exposures may pose a serious health risk to the population in this study area.

Separate to EIA health investigations, WMM undertook an occupational health investigation
of the blood lead levels in current workers at Bawdwin between April and June 2020. The
investigation was completed for a sample of local employees and also a sample of recently
engaged contract personnel who were not residents locally and were therefore considered a
control group. All of the permanent workers had blood lead levels over the level of 10 png/dL
where adverse effects are expected, compared with 48% of the contract workers. Over 65% of
permanent workers measured blood lead levels greater than 40 pg/dL, and over 18% measured
levels at 65 pg/dL. As 65 pg/dL is the maximum level measurable by the LeadCare Il
instrument, some of these workers may have blood lead levels exceeding this.
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Impact assessment

Approach to impact assessment

The impact assessment method used in the EIA is a ‘significance assessment’. This is a
values-based approach that assesses the potential significance of impacts by considering the
sensitivity of values to change, and the magnitude of change that they are predicted to
experience as a result of project-related activities. This framework is consistent with current
international environmental and social impact assessments for resource development projects,
and reflects the approach described in Environmental Impact Assessment Guidelines for the
Mining Sector in Myanmar.

Assessment of potential impacts is based on specialist judgement and technical assessment
supported by baseline field data, experience of other mining projects in similar environments,
stakeholder feedback and scientific literature. The EIA describes the rationale, justification and
any limitations and uncertainties of the assessment. The assessment of the significance of
impacts involves the following:

e Consideration of the sensitivity of defined environmental or social values or receptors,
which may be affected by the project. Sensitivity was defined by assessing the importance
of each value or receptor, its vulnerability to change, and its resilience or ability to recover.

e Consideration of potential, credible effects associated with all phases of the project,
mechanisms and pathways that may lead to these effects, and the resulting impacts in the
context of the existing conditions.

e Development of management measures, where the measures described are technically and
economically feasible within the context of the project and reflect WMM’s commitments.

e Assessing the magnitude of change the environmental or social value or receptor
experiences as a result of the project following implementation of proposed management
measures.

e Assessing the significance of the residual impact. The residual impact is the impact that is
predicted to occur following successful implementation of avoidance and management
measures that address that impact.

Impacts can either be positive (beneficial) or negative. The impact magnitude (very low, low,
medium, high or very high) was determined considering the amount and type of change based
on the following aspects:

e Spatial extent or the scale of the effect or impact.

e Severity or intensity, which considers the scale or degree of change from the existing
conditions as a result of the impact; severity can also be considered in terms of the intensity
of the impact.

e Duration or frequency, which considers the timescale or frequency of the impact, i.e., if it
is temporary, short-term or long-term.

The significance (very low, low, moderate, high or major) of residual impacts was rated using
a matrix approach, by multiplying the sensitivity of the value or aspect and the magnitude of
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the impact to that value or aspect. The matrix of residual impact significance is shown in Error!
Reference source not found..

Table Error! No text of specified style in document..1 Matrix of residual impact
significance

Magnitude of Sensitivity of Receptor

Impact Very low Low Medium High Very High
Very Moderate
high
High Low Moderate

.. Mediu Low Low Moderate

Positive
m
Low Very low Low Low Moderate Moderate
Very Very low Very low | Very low Low Moderate
low
Very Very low Very low | Very low Low Moderate
low
Low Very low Low Low Moderate Moderate

Negative Mediu Low Low Moderate High High
m
High Low Moderate High
Very Moderate High
high

The uncertainty associated with the significance assessment is noted for each impact. The level
of uncertainty relates to the available information, level of assumptions, certainty of predictions
and confidence in the accuracy of the inputs that produce the significance rating.

Benefits

Positive impacts of the Bawdwin project include employment and training; opportunities to
supply goods and services to the project; generation of economic activity across the local
region; reduced exposure to environmental hazards; and improved living conditions for the
Bawdwin concession communities that are resettled.

The project will directly benefit the Myanmar economy in a number of ways. These include:

e Direct financial benefits including royalties and dead rent paid to the Union of Myanmar
(dead rent is the amount that has to be paid by the lessee to the lessor whether or not he has
derived benefit from the asset).

e Corporate income taxes paid to the Union of Myanmar by WMM

e Indirect taxes paid to the Union of Myanmar including, commercial tax; withholding tax;
customs duties and personal income tax.

e An additional profit share tax as governed by the amended Production Sharing Contract or
agreement.
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e Contributions to national mineral export revenue, total export revenue and gross domestic
product.

The project may result in local and regional economic stimulus associated with the procurement
of goods and materials and employment opportunities. Local businesses (existing and new)
will be supported through preferential procurement policies for local goods and services. Other
goods and materials will be procured from within Shan State and elsewhere in Myanmar, where
practicable. This will aim to support, as far as practicable, the establishment of local businesses
that are sustainable in the longer term. Additionally, there will be strategic community-level
investments by WMM in services, infrastructure, local business and livelihood development.

The project workforce will include up to 2,285 people during construction and up to 1,115
people during operations. WMM will seek to maximise the proportion of for members of local
communities, through its Preferential Employment Policy. The project will contribute to the
training, employment and capacity of both local and Myanmar workers, benefitting the
economy and providing workers with an income.

There is an opportunity for the project to improve community health in the Bawdwin
communities by resettling communities away from areas currently impacted by legacy
environmental issues to lower risk locations. Reduced exposure to environmental hazards after
resettlement is predicted to be a major significance positive impact to the community health of
Bawdwin concession communities. Resettlement may also provide additional benefits in the
form of improved access to employment opportunities in Namtu, essential services and
resources (clean water, electricity, sanitation) and housing conditions.

Predicted impacts

A summary of the key impacts of the Bawdwin project presented by relevant environmental
and social aspect is provided below.

Landform and soil impacts

The construction and operation of the project will involve significant changes to the landforms
and movement of large volumes of soil and mine waste materials within the Bawdwin
concession.

The open pit, TSFs and Wallah waste rock dump will represent large, permanent landform
features. The TSFs and waste rock dump will be designed for long-term stability and reduced
erosion potential. The existing pit void will be expanded and become a pit lake post-closure of
the operations. The changes to landforms are shown in Figure ES.9.

Soil excavation, stockpiling and handling measures will include covering exposed soils from
weathering, measures for correct segregation and reinstatement of soil and subsoil profile, and
measures to reduce surface compaction. Of particular importance will be limiting side-casting
of soil during construction, progressive rehabilitation of land and reinstating the soil profile to
promote successful revegetation and land stability.

Key measures to reduce mixing of contaminated soils include identifying areas of contaminated
soil and avoiding using these soils for rehabilitation, burying soils of lower level contamination
deeper in the soil profile below the soil root zone and capped with uncontaminated soil, and
treating and/or disposing highly contaminated soils.
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The key impacts (those with a high significance or above) to landform and soils will be:

e Changes to landform due to formation and operation of the open pit, construction of the
tailings storage facilities (TSFs) and waste rock dump — a high significance impact for the
pit void across all terrain units and high to moderate significance impact for the TSFs and
waste rock dump depending on the terrain unit.

e Reduced capacity to support ecosystems and beneficial land uses due to loss of topsoil due
to increased erosion or poor soil management — a high significance impact for the steep
mountain terrain land unit.

Areas of uncertainty relating to the assessment of impact of landform and soils include details
of construction methods and detailed designs, closure designs, material balances for
rehabilitation and closure, and extent of existing contamination from historic mining activities.

Groundwater impacts

The project will interact with groundwater in a number of ways: there will be facilities placed
over existing springs where groundwater currently discharges; there will be extraction of
groundwater through pit dewatering (both via in pit sumps and the existing pumping via Tiger
Tunnel); and there will be increased inputs to groundwater from seepage from water storages,
TSFs, the waste rock dump and the open pit (post closure when it becomes a pit lake). Seepage
is likely to contain elevated metals and sulphate, and seepage from the TSF may have residual
processing reagents. The seepage has the potential to reduce the quality of groundwater in the
local area.
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Figure ES.9 Existing landform and predicted project changes to landform

Design and management measures relating to groundwater include the design, construction and
operation of the TSFs and Wallah waste dump to minimise seepage of poor water quality. The
facilities will have underdrainage installed to minimise seepage and enable water collection,
re-use and treatment prior to discharge. Other key mitigation and management measures
include the resettlement of the Bawdwin and Tiger Camp communities that currently use
groundwater fed water sources, lining of TSF embankment zones, water management on
facilities and closure designs and strategies for the TSFs, waste rock dump and open pit to
minimise potential for seepage of poor quality water.

The key impacts (those with a high significance or above) to groundwater will be:

e Loss of capability to support aquatic ecosystems and beneficial uses due to direct loss of
springs from placement of project facilities over springs — a high significance impact that
will affect 6 of the 16 known springs on the Bawdwin concession.

e Contamination of groundwater in the saprolite and fractured rock aquifers due to seepage
from the TSFs — a major significance impact for the saprolite aquifers of the Nam Pangyun
and Nam La and also the springs; a high significance impact for the fractured rock aquifers
of the Nam Pangyun and Nam La.

e (Contamination of groundwater in the saprolite and fractured rock aquifers in the Nam
Pangyun catchment due to seepage from the waste rock dump — a major significance impact
for the saprolite aquifer and a moderate to high significance impact for the fractured rock
aquifer. Contaminated groundwater is expected to report to surface water features down
gradient in the Wallah Valley.

Areas of uncertainty relating to the assessment of impacts to groundwater include the absence
of groundwater modelling, predicted quality and rate of seepage, absence of geochemical
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modelling, the behaviour of groundwater flow (e.g. changes in flow, groundwater mounding)
and the existing and predicted water quality of the fractured rock aquifer.

Surface water impacts

The majority of the direct project interactions with surface water will occur in the Nam
Pangyun catchment, however there are also interactions that affect the Nam La catchment. The
Nam Pangyun and Nam La are both tributaries to the Myitnge River.

The project will cause direct physical disturbance to watercourses by construction of project
infrastructure construction of roads, watercourse crossings, river diversions and dams resulting
in direct loss of surface water features, stream erosion and sediment deposition and
aggradation. Changes to surface water flow will occur as a result of stream diversions, water
abstraction, dewatering and landform and drainage changes, and may include changes to flood
risk. Changes to water quality will occur as a result of runoff from disturbed areas, discharge
of project effluents and dewatering water, discharge of groundwater and surface water from
the waste rock dump and TSFs which is predicted to become enriched with metals, particularly
lead and surface water will also be high in suspended sediments. The bed sediment quality in
downstream surface waters may also change due to mobilisation of sediments and
contaminated soils containing high metals concentrations.

Key design and management measures that will be used to minimise impacts to surface water
include using: sediment dams to reduce the level of suspended sediments in surface water
runoff prior to discharge; underdrainage systems in the TSFs and waste rock dump to capture
the bulk of the seepage and allow this water to be treated prior to discharge; and treating mine
dewatering water prior to discharge. WMM intend to treat all effluent streams to the Myanmar
effluent standard.

Water abstraction from the Nam Pangyun, which will be partly offset by the discharge of
groundwater from the pit dewatering system. To minimise potential impact of reduced flows
on downstream users including Namtu, water will be extracted from the Nam La primarily
during the wet season when flows are high, with the water being stored for use during the dry
season. WMM will also ensure compensatory flows are released to ensure sufficient water is
provided to Namtu and that water abstraction does not cause material impacts to downstream
users.

To minimise construction impacts WMM will conduct the bulk of earthworks during the dry
season, minimise the volume of water coming into contact with disturbed mine areas, and
implement erosion and sediment control measures.

The key impacts (those with a high significance or above) to surface water will be:

e Physical disturbance of habitat due to direct removal of instream and riparian habitat
affecting the ability to support ecosystems and beneficial uses — a high significance impact
for the upper Nam Pangyun catchment which has higher quality water and aquatic habitat
than the mid and lower sections of the catchment. This includes a 3 km section of the Nam
Pangyun that will be converted to an underdrain and will result in permanent loss of
instream and riparian habitat.
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e Changes to surface water flow due to water abstraction during operations impacting the
ability to support ecosystems and beneficial uses — a high significance impact for the upper
section of the Nam La during dry periods throughout operations.

e Altered flood risk from project infrastructure — a potential high significance impact for the
Nam La and an area that requires further investigation since flood modelling has not been
undertaken.

e Reduced water quality due to contamination from project sources around the mine and
runoff from the TSFs impacting the ability to support ecosystems and beneficial uses — a
high significance impact for the upper Nam Pangyun.

e Reduced water quality due to increased TSS, turbidity and possibly metals concentrations
impacting the ability to support ecosystems and beneficial uses — a high significance impact
for the Nam La which will receive runoff from TSF A and B once they are closed.

Areas of uncertainty relating to the assessment of impacts to surface water include the lack of
quantitative prediction and modelling of downstream water quality and flow changes, lack of
sediment transport and deposition modelling, uncertainty surrounding water balance modelling
and flood risk.

Air quality impacts and greenhouse gas emissions

Sources of impacts to air quality include dust emissions and deposition, and gaseous emissions.
Dust emissions can result in airborne particulate matter and dust deposition. While there has
not been modelling to quantify the likely severity and extent of impacts to air quality and to
enable comparison with regulatory compliance, it is predicted that there will be an increase in
airborne dust in some areas within and surrounding the project.

Most dust deposition during operations will occur in proximity to the open pit, stockpiles, waste
rock dump, major construction areas, and to a lesser extent along haul roads. Sources of dust
during operations will mainly be from mining, drilling, blasting in the open pit, movement of
ore and waste rock and potentially the tailings as they dry.

The main gaseous emissions from the project will be in the form of sulphur dioxide and
nitrogen dioxide from the power station and from vehicles. The emitted concentrations of these
gases from the power station are predicted to be below the Myanmar criteria discharge limits
for power stations, with the exception of nitrogen. In addition, there will be exhaust emissions
from project vehicles and trucks that may reduce the air quality along roads used by these
vehicles, including the export route.

Annual emissions of GHG (Scope 1 emissions) from project construction, operation and
decommissioning are estimated to be on average 133.50 kt CO2-e / annum, generating a total
0f2,269.50 kt CO2-e over the life of the project. Most of the GHG emissions will occur during
the mine’s operational period (13 years). The power station is expected to comprise
approximately 66% of the total project emissions across all project phases. The second highest
emissions contribution will come from vehicles, these will make up 33% of project related
emissions. Explosives and waste will each comprise 0.3% of total emissions.

The key receptor groups considered in the assessment of air quality impacts are shown in Figure
ES.10, ES.11 and ES.12.
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A key measure to avoid air quality impacts to human receptors will be the resettlement of
communities that are located in proximity to the project area where the greatest potential
impacts to air quality will occur. The various receptors will be resettled at different times
depending on their location with respect to project activities. The military base is not scheduled
for resettlement at this stage, however resettlement will be decided in consultation with the
army. The Bawdwin military base is the only receptor that will not be moved by the proponent
and may remain on the Bawdwin concession area.

Other design and management measures to minimise impacts to air quality include use of
modern and well maintained plant, vehicles and equipment, use of dust suppression measures
(e.g., spraying unsealed roads with water), measures to limit dust generation including
revegetation and rehabilitation measures and erosion and sediment control measures.

The key impacts (those with a high significance or above) to air quality will be:

e Reduced air quality due to increased airborne particulate matter and increased dust
deposition during construction — a high significance impact for the Bawdwin upper village
airshed (prior to their resettlement after 7 to 9 months) and for the Tiger Camp village
airshed; and a major significance impact for the Military base and Bawdwin lower village
airshed.

e Reduced air quality due to increased airborne particulate matter and increased dust
deposition during operations — a major significance impact for the Military base and
Bawdwin lower village airshed (prior to their resettlement 30 to 32 months after
commencement of construction).

e Reduced air quality due to increased airborne particulate matter and increased dust
deposition during active closure activities — a high significance impact for the Military base.

e Reduced air quality due to gaseous pollutants during operation of power station— a major
significance impact for the Military base which will be located around 400 m from the
source.

Areas of uncertainty relating to the assessment of impacts to air quality include the lack of
predictive modelling of gas and dust emissions and deposition and uncertainty on how metal
concentrations vary with dust particle size.

Executive Summary E Guard Environmental Services | ES-35



Bawdwin Project/ Environmental Impact Assessment Report

Y]

Exri]

T e
ror=— N— E.L] Baerdwin Joirt Venture ey receptor groups corsidaned in assesamat.
e coffey? RV [ : R NLF| o vkttt | ES10

preiovsnivieat - s B Bawdwin Project aned basine monkoring locaions

Figure ES.10 Key receptor groups considered in assessment of air, noise, vibration and
health assessment and baseline monitoring locations

0 km 2

—

Seale 1:15000

Page sow: M
Poeyection WG 1084 UTM Jere &N

34500
Regional village receptor groups

i Bawdwin Joint Venture

i i ] ' ; egional
s coffey e considered in assessment of potensial | ES11
Ly coe v‘ A s — RN i

Figure ES.11 Regional village receptor groups considered in assessment of potential air
quality and health impacts

Executive Summary E Guard Environmental Services | ES-36



Bawdwin Project/ Environmental Impact Assessment Report

357 500 345 oo 230 0 oo %7 500 57,5_@

CUﬂB!F i Export comido T
i o & "‘ ;r"}_ Bawdwin Joint Verture :p:d.;lnm:m oups Ews.ﬂ
S - VALENTIS e “’m Bawdwin Project Wi qualkty, roiss, vibration and

Figure ES.12 Export corridor receptor groups considered in assessment of potential air
quality, noise, vibration and health impacts

Executive Summary E Guard Environmental Services | ES-37



Bawdwin Project/ Environmental Impact Assessment Report

Noise and vibration impacts

Project activities will result in noise and vibration emissions. However, with community
resettlement from the highest intensity noise areas, the potential for severe impacts to health
and amenity will be limited. The key receptor groups considered in the assessment of noise and
vibration quality impacts are shown in Figure ES.10 and ES.12.

The primary impact avoidance measure will be the resettlement of communities that are located
in proximity to the project area. Additional management measures will be implemented to limit
the adverse impacts associated with noise and vibration including use of good practice blast
management procedures.

The key noise and vibration impacts (those with a high significance or above) will be:

e Increased noise and vibration levels due to construction of process plant, power station,
TSF-B and TSB-C embankments and haul road — a high significance impact for the Military
base.

e Increased noise and vibration levels due to construction of roads and facilities and
construction-related traffic - a high significance impact to the Nam La farms receptor (prior
to their relocation after 7 to 9 months after commencement of the project).

e Increased noise and vibration levels due to mining activity — a high significance impact for
the Bawdwin lower village (prior to their resettlement 30 to 32 months after
commencement of construction).

Areas of uncertainty relating to the assessment of noise impacts include the lack of noise
emission predictions and modelling of vibration emissions.

Biodiversity impacts

Impacts to biodiversity vales include loss or degradation of habitat and reduced abundance
and/or diversity of flora and fauna species. The project will result in the removal of vegetation
to expand the existing mine pit and construct infrastructure, including the TSFs, waste rock
dump, water reservoir and roads. Most of the habitat removed will be modified grassland and
bamboo, which is a low sensitivity vegetation type owing to it supporting common and
generalist species.

Impacts to flora and fauna may occur due to habitat loss and degradation, accidental collision
with project vehicles and machinery, introduction and spread of pests and weeds, and
disturbance to fauna from project noise and dust. While there are a number of threatened flora
and fauna that occur regionally the project area is not predicted to support key populations and
therefore impacts to these species are not predicted.

Impacts to aquatic ecosystems in the Nam Pangyun are predicted to be low given the existing
high levels of existing sedimentation and contamination in that catchment from hundreds of
years of mining. Sedimentation and changes to flow in the Nam La represent more significant
impacts compared to those to the Nam Pangyun, given its higher ecological importance.

Design and management measures to minimise biodiversity impacts include minimising
clearance, erosion and sediment control, progressive rehabilitation and revegetation and
measures to maintain flows (particularly during dry periods) for the Nam La.
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The key biological impact (with a high significance or above) will be:

e Habitat loss and degradation due to vegetation clearance, contamination and introduction
of invasive species - a high significance impact for the sub-tropical mixed hill forest habitat,
which has a higher diversity of flora and fauna compared to other vegetation types in the
project area. Approximately 12 ha of this habitat will be lost.

Areas of uncertainty relating to the assessment of biological impacts include limitations in the
baseline survey data due to security-related access constraints, water quality and water quantity
impacts, and mine closure and rehabilitation details.

Cultural heritage impacts

As a result of continuous human occupancy over six centuries, the Bawdwin area has a rich
and complex history associated with mining activity. Much of the cultural heritage value of
Bawdwin relates to the historical mining operations in addition to sites of importance to
residents such as religious sites and grave sites.

The construction of the project would see the mining legacy of the Bawdwin deposits continued
in the modern era, but as a consequence will impact some of the existing infrastructure and
construction of new infrastructure at Bawdwin to support mining and processing activities.
This will fundamentally alter the existing historical mining context, but provides an opportunity
to document, research and conserve aspects of the past operations.

Sources of potential impact to cultural heritage include: disturbance or loss through project
construction; restriction of access; and modification of the surrounding landscape character.

Proposed management measures are aimed to minimising impacts to known cultural heritage
sites, and where avoidance is not possible putting in measures to comprehensively document
and preserve key items to highlight and display the history of the Bawdwin mine into the future.

To manage impacts to cultural heritage features, a cultural heritage management plan will be
implemented for the retrieval, dismantling and storage of features. The cultural heritage
management plan will include measures for preservation of key components of the features in
a dedicated mining museum. For graves and other sensitive archaeological features, a process
for the inspection, exhumation, archiving and relocation will be established with qualified
archaeologists, regulators, the community and appropriate religious and/or community leaders.
It is expected that those graveyards that have strong cultural ties or active community use with
the local community will be re-established/relocated as part of the community resettlement
plan. Known graveyards and religious sites may be lost from their current locations, however
these will probably be relocated rather than destroyed.

The cultural heritage management plan will also outline procedures for ensuring that the project
personnel are made aware of the cultural heritage values and the importance of complying with
the management measures. This will involve a combination of measures such as incorporating
requirements into contracts, workforce induction, cultural awareness training, workforce
training, education and awareness, compliance audits and monitoring. Cultural heritage
features that are relocated or stored will have appropriate management plans in place to ensure
that they have the necessary levels of safeguard and care and maintenance. Sites that are
relocated within the Bawdwin concession will have appropriate ‘no-go’ zones established
around the features.
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The key impacts (with a high significance or above) to cultural heritage will be:

e Direct loss of sites and values due to earthworks and mining — a major significance impact
for the known Chinese era mining and smelting evidence sites, Chinese stone bridge
foundation and Chinese bazaar buildings and larger/rarer artefacts and evidence of Chinese
occupation; a high significance impact for graveyards, any unknown Chinese era smelting
evidence and the smaller, widespread artefacts and evidence of Chinese occupation. Figure
ES.8 shows the locations of cultural heritage features with respect to Project footprint.

e Loss due to sites or objects being decommissioned and removed from project footprint — a
major significance impact for the Colonial-period infrastructure (Marmion shaft and
winding house) and the Namtu to Bawdwin railway.

e Disturbance (rather than loss) of sites and values due to earthworks and mining — a high
significance impact for larger/rarer artefacts and evidence of Chinese occupation.

e Reduced heritage values due to modification of surrounding landscape — a high significance
impact for Chinese hillforts and defended ridges, and those graveyards located on
prominent ridges and crests.

Areas of uncertainty relating to the assessment of cultural heritage impacts include the location
of possible subsurface heritage features and artefacts (only a surface inspection has been
conducted), exact age and value of some cultural heritage features, community feedback on
particular management measures and significance of some items.

Social impacts

The project has the potential to impact a range of social and socio-economic aspects at differing
spatial scales. To assess social impacts three key aspects were defined as well as relevant
supporting values. These covered:

e Local economies, livelihoods and land use.
e Living conditions, social cohesion and security.
e Access to health, education and other services.

Social impact areas have been broadly defined through consideration of: community location
(including watershed boundaries; village tract boundaries; and proximity to the project’s
footprint; lease boundaries and logistics support corridors); and the type of project activity that
may occur in proximity to villages.

Six social impact zone were defined. These are shown on Figures ES.13 and ES.14, and
include:

e Zone 1 — Bawdwin communities consisting of upper and lower Bawdwin villages and Tiger
Camp (and Nam La village and scattered hamlets and houses within the south and eastern
portions of the Bawdwin concession but outside of the village settlements).

e Zone 2 — villages in village tracts adjoining the Bawdwin concession area (and the Loi Mi
village and associated farms that use land within the Bawdwin concession).

e Zone 3 — Namtu Town.
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e Zone 4 —the corridor along the Nam Pangyun valley that includes scattered farming hamlets
and periodic presence of artisanal miners.

e Zone 5 —villages along the road between Namtu and Lashio that will be used by the project.

e Zone 6 — Lashio.
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Figure ES.13 Local social impact zones
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The Bawdwin project has a substantially larger footprint than the historical Bawdwin mining
operation. The total footprint area is approximately 470 hectares (ha). Although the Bawdwin
project is still contained in the Bawdwin concession, it will result in more land being directly
and indirectly disturbed by the mining operations than has occurred in previous mining periods.
This will require resettlement of the existing communities within the Bawdwin concession.

The project will also result in increased use of some public infrastructure (e.g., roads) and
creation of new infrastructure to support the projects. Socio-economic impacts associated with
large mining projects can be broad ranging, relating to employment opportunities, supply of
goods and services to the project, increased immigration to the project area, changes to social
cohesion and changed amenity for communities (e.g., visual, air, noise etc.)

WMM will implement social management plans aimed at maximising project benefits and
minimising potential negative impacts. Resettlement of the Bawdwin concession communities
is both a social impact and also a mitigation and management measure to minimise the exposure
of the community to environmental hazards and risks associated with the development of the
mine. WMM has committed to providing the same or improved access to education, health
services and religious institutions at the new resettlement village and there is likely to be
improved access to markets, shops and other services if the communities are resettled to near
Namtu.

The key impacts (with a high significance or above) to social aspects will be:

e Mining related employment opportunities - a major positive significant impact for the
concession villages (Zone 1).

e Loss of access to land/resources for livelihood purposes — a high significance impact for
the Bawdwin farm communities (Zone 1b), Loi Mi community (Zone 1c) which will lose
access to productive agricultural land and scavenging sites,

e Adverse physical living conditions as a result of project construction activities — a high
significance impact for the Tiger Camp Village and surrounding rural farms, Bawdwin
Lower Village and surrounding farms prior to resettlement.

e Improved physical living conditions for resettled Bawdwin communities — a major positive
significant impact for the Bawdwin communities (Zone 1) following resettlement.

e Altered social cohesion and a loss or reduction of social identity as a result of the
resettlement for the project — a high significance impact for resettled Bawdwin concession
communities (Zone 1).

e Impaired access to religious institutions and support for resident villages surrounding the
Bawdwin concession from closure of places of worship — a high significance impact for
surrounding villages to the concession (Zone 2).

Areas of uncertainty relating to the assessment of social impacts include resettlement planning
(including location and potential livelihood restoration), the socioeconomic environment of
some receptor groups, perceptions of communities to visual changes, the potential extent of in-
migration, and lack of modelling to support air quality, noise and vibration impacts.

Health impacts
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Project-related activities may directly, indirectly, and even cumulatively change community
exposures to environment-based health risks, such as exposure to hazardous materials or
conditions and traffic accidents like the socio-economic, health impacts differ depending on
the people’s location as well as the type of exposure pathway. The key receptor groups
considered in the assessment of health impacts are shown in Figure ES.10 to ES.12.

Based on available data evaluation of metals in soil, water, air and food, there are multiple
pathways by which Bawdwin and Namtu communities are currently exposed to health hazards.
While community interviews of health indicators, anthropometric measurements, and non-
invasive clinical examinations did not demonstrate any clear relationships between exposure
of contaminants such as lead known to be present in both study areas, blood sampling of
employees for occupational health testing showed that they all had high concentrations of lead
in their blood.

The project construction will generate a number of health exposure pathways or exacerbate the
current conditions by increasing dust, exposing soils, and reducing the quality of water. These
have the potential to further expose these communities to hazardous conditions for their health.
In addition, having the presence of a large workforce has the potential to introduce and spread
disease.

Prior to resettlement Bawdwin lower and Tiger Camp villages and the nearby surrounding
residences will continue to be exposed to emissions of dust containing metals such as lead.
Depending on the location of residences these have the potential to be inhaled or ingested. This
is likely to increase existing already high levels of lead within people’s bodies. Additionally,
several of these groups use surface water and groundwater resources which may become
impacted.

Resettlement of communities from the Bawdwin area will result in people being moved away
from hazardous areas, where soils and waters are contaminated with high concentrations of
heavy metals such as lead. With resettlement of the Bawdwin communities and the construction
of a new villages with essential services including clean water and modern sanitation systems,
the project is expected to reduce exposure to environmental hazards and have a positive effect
on the health of these resettled communities. Resettlement of villages will also lower risks to
community safety during operations, including for example, removal from areas of impact from
blasting.

The key impacts (with a high significance or above) to health will be:

e Exposure to environmental hazards (contaminated dust and water) as a result of the project
—impact to Bawdwin upper village (prior to resettlement during the construction period)
and Tiger camp village and Tiger Camp farms (not located along plant access road) (prior
to resettlement) and residents of the Nam Pangyun valley; and a major significant impact
to Bawdwin lower village during construction and operations (prior to resettlement) and to
the military base during construction and operations.

e Reduced exposure to environmental hazards (contaminated dust and water) as a result of
the project once communities are resettled — a high significance positive impact for
Bawdwin lower village farms, Tiger Camp farms (not located along plant access road) and
Nam La farms; a major significance positive impact for Bawdwin upper village, Bawdwin
lower village and Tiger Camp village.
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e Changes in sanitation and access to clean, non-contaminated water - a moderate to high
significance positive impact for the communities within the Bawdwin concession area.

Areas of uncertainty relating to the assessment of social impacts include community blood lead
levels, environmental baseline data for some receptor groups (e.g., Nam Pangyun valley along
rail corridor), resettlement location and baseline contaminant exposure levels and uncertainties
related to other aspects that impact on health (e.g., air quality, noise and vibration, surface
water and groundwater).
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Assessment of hazard and risk

In addition to the potential impacts caused by the planned or known events associated with the
project, there is the potential for impacts to occur due to unplanned events which are unlikely
or very unlikely to occur. These unplanned events include natural hazards and disasters and
industrial mining hazards, and can have consequences that may impact the success of the
project and increase the magnitude of project impact on the surrounding environment.

Natural hazards

Natural events may cause an environmental or safety incident at the mine such as infrastructure
failure, which in turn can have environmental and social impacts. Earthquakes, landslides,
storms and/or floods have the potential to damage project facilities, potentially resulting in
failure of the TSFs, waste rock dump, water storage dams and open pit wall, or resulting in
uncontrolled release of contaminated materials into the environment, posing a risk to the
environment and human health.

The project lies within an area of moderate seismic activity within the Bawdwin Fault Zone
and is therefore at risk of being affected by earthquakes. Landslides may occur as a result of
sustained heavy rainfall, earthquakes and slope instability. Climate change has the potential to
exacerbate certain natural hazards, including storms, flooding and droughts, and precipitation
and temperature are both predicted to increase in Myanmar over coming decades.

Drought may reduce availability of water for the project, which requires 150.0 m*/hr or 2.8 M
m? at steady state operations. Collected in wet season and used year-round. Abnormally dry
wet seasons may not provide sufficient water. Abstraction of water from the Nam La during
dry periods may reduce flows and reduce the amount of water available for communities and
putting pressure on water resources.

Hazards

Additional hazards assessed in the hazard and risk assessment include:

e Mining industrial hazards (e.g., vehicles accidents, failure of TSFs, pit wall failure and
fires).

e Occupational and community health and safety hazards.
e Civil unrest and conflict were assessed.

e Failure of the TSFs or waste rock dump are key risks associated with the project and have
the potential to cause contamination which may impact people and/or the environment
downstream, should they eventuate.

Management measures and design controls to reduce the likelihood and/or minimise the
consequences of the event include designing infrastructure with consideration of the probable
maximum food (PMF), probable maximum precipitation (PMP), maximum credible
earthquake (MCE), relevant standards and modelling results where possible.

No events are assessed as having major risk. The consequences of events assessed as being
high risk are:

Executive Summary E Guard Environmental Services | ES-46



Bawdwin Project/ Environmental Impact Assessment Report

e Potential fatalities and/or severe injuries (unlikely) due to vehicle accidents; TSF failure;
fire and/or explosions; electrical failures, equipment malfunction and mechanical failure;
building failure; blasting and fly rock; falls from heights; and civil unrest and conflict.

e Major effects to environment and nearby communities due to fire and/or explosions.
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Cumulative impacts

The cumulative impact assessment considers potential impacts of other operating, approved or
proposed developments within the area of influence of this project and assesses the potential
combined impacts from these projects and the Bawdwin project on key environmental, social,
health and cultural values.

The location of projects that could contribute to cumulative impacts are shown in Figure ES.15.
These projects include mineral projects, exploration projects, electricity and power projects
and highway and railway projects.

Landforms and soil

At a broader landscape scale, all of the mining and exploration projects will probably to locally
impact landforms and soil in the region due ground disturbance and erosion. The construction
activities associated with the electricity and power projects as well as the railway and road
projects will probably impact landforms and soils. The number of mining and exploration
projects represent a further (cumulative) threat to landforms and soil quality in Northern Shan
State.

Air quality

Material impacts of the Bawdwin project are limited to the airsheds in proximity to mine area
and minimal cumulative impacts may occur due to oxide mining, which will conclude at or
very shortly after the commencement of mining by the Bawdwin project. Some cumulative air
quality impacts may occur due to dust generation from construction of the Bawdwin project,
alongside oxide mining. All other identified projects do not fall within the Bawdwin project
area of influence relevant to air quality, however, are expected to have cumulative impacts to
air quality (along with the Bawdwin project) in Northern Shan State, albeit in separate airsheds
apart from the projects mentioned above at Bawdwin and Namtu.

Surface water

Several projects are located along or may discharge to the Myitnge River, including zinc
production from slag in Namtu by Myanmar Apex Mining Company Limited (operational) and
the processing of oxide ore at the existing 32-Mile concentrator plant by WMM (in
development). Collectively, these projects may impact the water quality and beneficial uses of
Myitnge River.

The Namtu (Hsipaw) Dam Project by NCEH (proposed) and Upper Yeywa Dam for Hydro
Power headed by the MEPE (in construction) may impact hydrological regimes, flood risks
and cause inundation as well as construction related impacts to water quality. While these
impacts will potentially affect the same river (Myitnge), the impacts will probably occur in
separate areas of the Myitnge to the area of influence of the Bawdwin project.

Groundwater

The Bawdwin project’s primary impacts to groundwater will stem from contamination of
groundwater within Nam Pangyun catchment and potentially the Nam La catchments due to
seepage from the TSFs and Wallah waste rock dump which is likely to contain elevated metals
and sulphate, and residual processing reagents (in the case of TSF seepage). There may be
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some groundwater-related cumulative impacts if exploration projects proceed to large scale
mining and development. However, these range from around 16 km to 365 km from the
Bawdwin project, and are therefore not likely to impact the saprolite or fractured rock aquifers
within the Nam Pangyun and Nam La catchments.
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Biological

Material impacts to the biological environment due to the Bawdwin project identified by the
EIA were limited to habitat loss and degradation of the sub-tropical mixed hill forest habitat.
All of the other proposed projects are expected to impact the biological environment to some
extent, resulting in cumulative impacts at a broader landscape scale. The impacts will depend
on the exact location of projects and their impacts on vegetation, habitats and flora and fauna.

Cultural heritage

Given most of the significance and uniqueness of cultural heritage at the Bawdwin mine is
related to the history of the mine itself, it is not expected that there will be any cumulative
impacts to cultural heritage features within the Bawdwin concession and along the existing
railway corridor related to the other proposed projects. It is noted that the Muse-Mandalay
Railway Project is still in early stage of feasibility and information on its alignment is uncertain.

Noise and vibration

Material noise and vibration impacts from the Bawdwin project are limited to the receptor
groups residing within the Bawdwin concession, who may experience cumulative impact
during the temporal overlap between oxide mining and construction of the Bawdwin project.
Given the location of the other proposed projects, cumulative impacts related to noise and
vibration are not expected.

Socio-economic

Impacts from the Bawdwin Project will overlap with the oxide mining within the Bawdwin
concession which is expected to reduce amenity and increase traffic and road use during the
Bawdwin project construction period.

Projects that are located in Namtu may lead to cumulative socio-economic impacts with the
Bawdwin project. Particularly, if the Bawdwin concession villages are resettled to a location
near Namtu, including impacts to convenience and liveability associated with potential in-
migration from all projects and altered social cohesion. There may also be positive cumulative
impacts of all the projects associated with increased local employment and procurement.

Human health

Cumulative human health impacts may result during the temporal overlap between operation
of the oxide mining project and construction of the Bawdwin project from inhalation, ingestion
or dermal contact of dust emissions with elevated metals. Following resettlement, the
communities will face significantly lower exposures from the Bawdwin project. However, if
resettled to a location near Namtu they may be impacted by reduced air quality resulting from
the processing projects in the area including oxide ore processing by WMM (proposed) and
zinc processing from slag by Myanmar Apex Mining Company Limited (operational).
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Public participation

A Public Participation Plan has been prepared by WMM to guide consultation and disclosure
of project information, feedback and disclosure for the project EIA.

Identification of stakeholders

Stakeholder identification is the process of determining who the project stakeholders and
interested parties are, the particular interests held by those groups, and the influence they may
have on the project. A stakeholder identification process has been undertaken and continually
reviewed and updated.

Categories of stakeholders and project affected persons (PAP) identified include:

e Communities.

e Community leaders.

e Religious groups.

e Ethnic groups.

e Vulnerable groups.

e Government.

e Non-government organisations.
e Existing workforce.

e Ethnic armed organisations.

e Railway corridor communities.
e Export route communities.

e Contractors, suppliers and service providers.
e Media.

e Owners and investors.

Consultation methods

Tailored stakeholder communication and consultation methods were used to engage with each
stakeholder group based on their interest and understanding of the project, how they may be
affected by the project and their language and literacy skills. Consultation activities including
seeking views and input and general project awareness.

The methods used to seek views and input included:

e Three rounds of formal public consultation with PAPs and stakeholders.

e Informal, ad hoc community meetings and updates with Bawdwin, Namtu and Tiger Camp
communities and members of WMM management.

e Stakeholder meetings and one-on-one briefings.
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e Community information centres in Bawdwin and Tiger Camp villages.
e Liaison officer in communities.

e Community newsletters and publications, including presentations, newsletters and fact
sheets.

e EIA baseline surveys, including the socio-economic survey, community meetings and
engagement with surrounding villages.

e Workforce presentations and meetings.

e The methods used for general project awareness included:
e Project videos.

e WMM website.

e Myanmar Metals ASX announcements.

e Media interviews.

e Community development projects.

Formal public consultation

Consultation meetings as part of the first round of public participation were held with a cross
section of project-affected persons and other stakeholders including Union, Shan and Township
Governments and NGOs. The meetings took place in January and February 2019. This first
round of public participation intended to disclose project and provide high level information
on the Project Proposal.

The second round of public consultation was made challenging by the outbreak of the
COVID19 pandemic. The second formal round of public consultation was organized in close
collaboration with the Namtu General Administration Department and adhered to COVID19
prevention protocols. This round was held with a cross section of project-affected persons and
other stakeholders including local communities, Union, State and Township Governments,
NGOs and the military. Separate meetings were held with female community members via
meetings organised by the Women’s Affairs Federation. Stakeholders were given the
opportunity to raise their concerns, suggestions and recommendations.

During each of the meetings in round one and two, a presentation was provided which was
followed by questions and answers. Plates ES.10, ES.11 and ES.12 show meetings with
Bawdwin and Namtu community members and the Monks Association.

The third round of consultation was made challenging by the significant spread of the
COVID19 virus and the lockdown placed on Yangon residents by the Ministry of Health and
Sports. To enable the consultation to continue, a process of digital consultation was established
in accordance with ECD’s notification relating to consultation guidelines during Covid19. A
series of videos were created to provide updated project information to the communities and
distributed via memory stick widely in Bawdwin and Namtu and through the WMM website
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to other stakeholders. Questions from the community were communicated via household
leaders to the EIA consultant and answered by WMM.

Results of consultation

Round 1

Key areas of interest and issues raised in the first round of consultation included:

Project development, infrastructure requirements, layout and planning, including queries
regarding waste management, maintenance and current stage of the study.

Resettlement and compensation.

Local development and improvement of living standards, education, health, infrastructure
and economy.

Employment.

Public consultation importance, accessibility (availability in multiple languages) and
inclusion of minorities.

Benefits to the local community and Myanmar, and importance of the project to regional
development.

Mine closure.
Project proponent background and ownership structure.

Transparency and disclosure.

Round 2

Key areas of interest and issues raised in the second round of consultation included:

Resettlement, including location, internally displaced persons, compensation,
accountability, provision of burial grounds, and accessibility to services, community
infrastructure and land.

Peace, security and Ethnic Armed Organisations (EAO).

Public consultation including importance, inclusion of minorities, understanding local
community needs and incorporation of consultation findings in EIA.

Transparency and disclosure
Employment, in-migration, skills/training and livelihoods

Project development, existing contamination, alternatives, scoping, timing, infrastructure
requirements, layout and planning, including queries regarding waste and water
management, future mining plans and Free, Prior and Informed Consent of the community

Health impacts
Local businesses and regional development

Preservation of cultural heritage and destruction of buildings in accordance with religious
belief and practice.
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e Access to education and health services for surrounding communities.

e Ensure clear understanding of Government expectations for environmental /community
funds management.

Round 3

<<To come once communication of EIA has been completed. It was not possible to complete
the third round of public consultation due to COVID-19 restrictions and civil unrest related to
the political situation in Myanmar. The third round of public consultation was commenced,
however the component which addressed impact assessment findings was not able to be
delivered due to reasons outlined above. >>
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Plate ES.12 Monks Association meetihg
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Environmental and social management framework
Environmental and social management framework

The environmental and social management framework (ESMF) provides the project with a
system for designating roles/responsibilities, management measures and performance
outcomes so that legislative, stakeholder and good practice requirements are addressed in the
environmental and social management plan (ESMP) and to allow ongoing monitoring of
performance so that improvements are made where identified. The framework is implemented
through the overarching ESMP (Attachment 4).

The ESMF is applicable to all project phases: pre-construction (planning and approvals);
construction (implementation); operations (mining and production); decommissioning and
closure; and post-closure. The ESMF guides the implementation of environmental, social and
cultural management through integrating WMM policies and procedures with Myanmar
legislation, guidelines and standards as well as adopted international guidelines and standards.
The ESMF and ESMP align with WMM policies and procedures regarding the environment,
communities and cultural heritage.

Environmental and social management plan

The ESMP (see Attachment 4) outlines the integrated management, monitoring, auditing and
reporting processes and requirements for specific environmental, social and cultural aspects
during all phases of the project. This ESMP includes the following components:

e Project phases.

e The policy and regulatory framework for the management of environmental, social, health
and cultural heritage.

e Responsibilities of personnel implementing the ESMP.

e A summary of the impacts and hazards associated with the project and mitigation measures.
e Opverall budget for implementation of the ESMP.

e The monitoring and reporting regime that will be implemented.

e Sub-plans to address specific mitigation and management requirements for different
environmental, social, health and cultural heritage aspects.

Figure ES.16 provides an overview of the environmental and social management framework
and associated management plans.

The approach taken towards environmental and social management will involve monitoring,
auditing, recording and reporting results of monitoring and compliance with commitments and
regulatory obligations. This will be undertaken to measure impacts and verify the predictions
made in this EIA, determine the effectiveness of management measures and demonstrate
compliance with permits and regulations.
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BJV Policies and Procedures

Environmental Policy

Lead Management Policy

Occupational Safety and Health Policy
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Environmantal and social management framework

Environmental and social management plan
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International standards
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Figure ES.16 Environmental and social management framework
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BAWDWIN, GENERAL VIEW SHOWING SLAG HEAPS IN FOREGROUND.

Plate ES.1 Nam Pangyun valley at Bawdwin in 1907 with ruins of Chinese stone huts in

the right foreground and slag heaps along the valley sides

ngs in Goldhole Valley

¥ e

Plate ES.2 Chinese underground worki
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workings

Plate ES.3 Probable British drive in Goldhole Valley, immediately adjacent to Chinese
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Plate ES.4 Steep terrain near Bawdwin
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Plate ES.6 Marmidn Shaft headfréme and winding house
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Myanmar EIA Procedure 2015

Prepare and submit Project Proposal

Public consultation Round 1:
Project disclosure

\

ECD determines / canfirms level of assessment
(IEE or EIA)

v
Confirm EIA consultants registered with ECD

+

Prepare Scoping Report and draft
Terms of Reference (TCR)

4

ECD reviews and approves Scoping Report
and TOR

4

Undertake baseline studies and investigations

+
ati
Baseline information

Confirm project description

Undertake impact assessment Prepare EIA Report
and ESMP

Public consultation Round 3:
Disclose EIA

.\

ECD reviews and approves EIA Report and ESMP taking
into consideration public/government department submissions
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ECD issues Environmental Compliance Certificate (ECC)
(conditions of approval)

)
) LEGEND
ECD publicly discloses ECC, EIA Report and ESMP
Stakeholder engagement
|| 9
y R Pi tR ibili
Implement EGC and manitor environmental M P Responies
and social performance Environment and Conservation
- Department (ECD) Responsibilties

Saume Vi1 sy of Envianmenta Consnvatan ané Forestry 10'5

Dz . n Figure Na:
23.12.200 | Bawdwin Joint Venture | ., =
ioad \/ | FERINAF | tyanmars £ approval process | ES2

R Fig e il i
VALENTIS |511912 09 FS02 GRA Bawdwin Project

Figure ES.2 Myanmar’s EIA approvals process

Executive Summary E Guard Environmental Services | ES-71



Bawdwin Project/ Environmental Impact Assessment Report

m(go:es008gad8Eeann spdscudaqps

Qo OC €..S .8 cog < Q Q e .8 Q
®8(D§8C\? Cﬁ% ?Q@OQ}JE j 39[§D°GSODCQ_OO§ G202 §@3(\)esquo? ﬁ%LDOOOS’BU)CSG’aOO’)

0SocSGSn =R [§08SeBapiod  ccpronmofiodGln  (§58EeRepicd

°

L

¢ ¢ C_ o~ Q Q Y 0 c _¢Mmge I\

GC\?(UO&)@:@O)@C?({P% G@OCS(DQOD& JOQO ??@? JOJO @@?0)39@ 39@9&)9 @@C\)e

35°33(3 @8@8@3"&33 C” 8@3(7%Q°C\)6C0° 80)(3 C°'j 39@3°G@3C OO&(Q:G:D’J
L’ ° @ §° { §°§° O?JB"Q ° 8. 1

S S T N SRS e Sc6SQd) Q . .S,
§go(\)®o€{IDoS’BGO SQCD@U)@C&QTL GSQD(T)G@O@O SQG(DS’BQFY)({P‘,(T? oo&ogcoej

< N '] N
0)830)’.)8@0 :De
Q Qo OC o QC < ° o _¢ oc
° DD(g))I_O? QIDSGﬁ 2060022000001 O)G(Dé%(j} (T.ZIQ:%\C@@ 393?30)610)I oog)ohc:quej;
(o] cr¢ < < C ¢ ¢co¢ [o] c 9 N < oc
390’2”}39@0)@0)%:?86@61'% G?OD(\PO &)%@C?C? 320812008 ®3833[§®C%§29&?C€13

< N C (o] < C N C
(D%CDU)QI(DQPS(T? CD@OgCﬁO)aSO)’DS@CSI

Q _¢ < Q C ° C °
° CD(g))I_D?OO({I o@ﬁ CD&G§GP O%QLDU) CD& ol 396@9396&)3(7)393?({]’35

J
adeo0nd¢ 30la0¢ gdogy3E:adap 8200551054 eI eguoogadasd
QOOLIRCSRCE2 IOJAOQP:! P27 RICIRG
N N C @ ¢ o¢ [y C C [}
e[ggods003E(gEmaclanad Slecteleteteleloe! D§IOOIRIIDGPLD
C

c C C
00PYIRCOP0:(FCs!
[ ¢ Oo¢ c C c N
® 00D0§OYCIVCED  FEPOPVEAPQIIEE  FPGANRC0NQLRY  C60PIEPOT2C IS
(G@GoTeq 39619_539@382?6: G@G:a@o(f)c;q sgqésgeog:)l G@ooo
(o] o N\ C Q C C c (o]
( @oq)3 *il[ epliste G@aocgoqps sscﬂsgoc) §C  CQOIEPOTEINQIE)
c
00@38 @8 ®3°[§C|
o O0ICEE  COOGEE! $200CEE&E  QODCMES FceIE&d  380OI!OEgpiss
°8 ° Q° il 61° CQI§° 61°§° 8 (QIHL g ‘? T °‘ﬂ °§°
9, S, S0 Q \ cQ s3] e Q9
32$208:09/Cq) c\?gseo?magog? Q[os@ ODPOQI9QRE3R0IFOC CRREGEVCE
c C C o c C C c
DGOV COPYIICS ®8:o>3:[§cz|
SoRS: [§ cog NS S \@ e .S..8 Q
00 ﬁ.,(j;ss oeeaoocaoot%ceax) $PO3C06:q|:32238 F2MD|YOD0$IODEPORC -
& onede30: 08‘;;{] [§c°;: 230005 G@GS@OUSOOOO[OOZGO’SG
3 I of [ L oD IL L

IL L

C C
G&D’JC&(D@CZI

oO)n
(o]

Glgelae:  Bevpod
C o C (o C C (Y c ¢ C C
3EI00MIT?IHI?OOGPE  00pdeaMd([gligpaaclamol  cogr&od(gge(ge:s

apScsiodgpianannd egsged(g:
o eqeomiiequosa8Cend 36 im(gd!

C O ° C o o C
° C\')mﬂ 396@9 396@3(7)393?&{]93(7? 39309@

Executive Summary E Guard Environmental Services | ES-72



Bawdwin Project/ Environmental Impact Assessment Report

C [\ o ["e) ocCc _ ¢ O Iy C Y
o 0005mRY 000 BAdIBEDMDOFe0dEqs  wodSfopSuodesopd  eq@Eeo:
Q00030 3a0¢(gEoC[gls ©u0en05mA3E(YE audodi(gl: Bewrod
C [ C C C C (o) C C (o C
6205322:09|608 3220000550&(gE:0303 egegiudesoalgad(gés
[N C coCc _ ¢ (Y [N C Q C
. c;oooogc:a% ogo:espoo%csﬁ mm§ c;oooocx;oooo:[g:ooo: cobsqps

C <

OU)CDG°QP=(Y% 3933°[§|_ (031 ODGUQOD '%e "_? 38’.):.661’.) % 0@ 03583903033938

O

lel

Qo OC NP o] Qo OC Q <
° ®GU)§Z(\POC§2G@DC8®’D H <] (S]CD QO §8? GIﬂCO’JG o C\?OQC\)O)’JI

C C C C S
GC\?(T.ZIQZDC@D‘,GOJJSLQID@I (\?OC ogC S’QGO&CQ@I_I C\R@S’BG@@[

° < ° Q C Q _¢c o (O N_Q
@G@QG@G@D@QBS?I 0)89’326618?9 C\)GS?O?(DS’DO§2 go[gl_SGQ{IDS(To):D (@]

1]

i
Q¢ o) Q ¢, .Q0¢ ¢ ']
®883866189?C6‘P 3’30’{][833@0’)({]’)2(\)8 §§IRCORR L0l
Q

0%%8 (Q)C§ G@DC&(T)@C" @ﬂ(ﬂm QOaCM G@’JC&(YJQOD&S 330)[08C°

[ ]
eo

CC° D8 G@DC OCDO C OQGU)OS 2l °U)3’BGOT @5@0 5@333
6:["&{] ° § R I | (Y{IQ‘:I.° 02 3

C

C oc < C N oc¢ <
CDOOGGPO’J%({P:»(Y? GCRI?SZIG@DC&(TJ?CG@ c?&o(\)@oqpom&o Glﬂ%C@&

C
@O?CD(S]II

le]
(o]

Q Q Q9 ¢ e, SR8 @ Qo Q g e Q9o 0¢._¢
L4 QﬁOU)O@%U{lC(X)?m@@#‘é@@@CS 390)61C9®D(78C GQO@CD’.)SOD@ ®600§3§(;
<, Q QQg,. 98 Q9 Q Q oS Q
0)0(\2]8&)3 @O GL]O(L)C &?CGTJ C\I)LS%GGP&?CGTJ oomespmcﬂ)qpocop_oo GF)_Q

C
G(J.PU)OI]II

Executive Summary E Guard Environmental Services | ES-73



Bawdwin Project/ Environmental Impact Assessment Report

86038:a0¢[ngosapepeud(gglod

Gmgogézoog)otogézooé C] c;ﬁsaqesfaeog ?\C 39803390)1?3961 (D@DG’B&)C ZDU)[UO)C°

03030882 @Og(ﬂ&)éll OCCZS CS:G%GQE? G@’JC(&U)G@G&)’J ﬁpGgODoGG’J@C 61(\)33961 9§?§ ODODI_

39618839@54?]38(%8 o?zooooc\)ooa@ 6‘[@336{]’)8 6151@[98 03?399'] U)O)(D?)DQPSQBCQD

[F_)’Qa° o, <, @c N S Ce0&es)095S S Q8- OF, Q
32 o&PoQD%DI_QDGlCoGQ 0)6?]’.')«;@6{]’3&780 0)’:)61CoOCG§OOD@II GUD’JO&CJDG(D§°3908(D

c. .S Q N 8 e .8 . 9¢g. Q. SRS, ([FQ SMSQS
JOOO 9L§®§(57 JOJO ?@@@’LCDC%C §ODOOD(39(7?C°%CDDODCD(?U)[§C°I |_CDC ®§CGQ_|

§§ @é%éeaﬂeﬂoz chmo[géqu:o% Gaooég_(ﬁz}cﬂoap_gu JORC Code (2012 Edition) oéé’l
mé:&;%sq(ﬁeﬂo:t?é 399_3 g%m J()Jo@pé?ogogé 8&(73§:33@0T me@éej

C C ° oc C C N[O C c <
08006”(7)&)’30633’3 SQGIJD%DI.GJCA{PJBL QiODC\?OQEJo @oo2e ES.1 (%CGOD@@T%(.S]OD&II

JoJo [Gp38d1 g§co 06 qodesq 2éoogyfEiogadquade(genon: ES.1

ofoodo@s | bl (| SRl |opleooal | opdiepiiad
20§:e0lé:)

Q00560,03053|05¢ | - - - -

@éc%éeqjogcﬁql(ﬁﬁ 2J-0 .6 29 J9

90c0lE: 2J-0 .6 099 ]9

m&icoligloniesdglimoyt: gdodogndiepiel ol oosonsopc  psudRdgpze

0§oCafeon g e gl §.J:0 §eon BEPI§ER  qoloopdn !oEzend:
gSonieu3(glie vudq:ea00 cmPdEl PeeslCiamecnig]§a0pd 0§]s 20§:e0l: ops.@
§oloopdi

<°)ES.3339_3 ﬂézl ooqo&?é Meingtha lodes 390805 Googogccz:a)oo[ & sseoTej; @quoao

3'BG§39G)’J°§\C BDC\IP"C\)O’J@O)Sj @CGIGJ)’J 396§39G)’33§

@ooa:cﬂooéu.

Qo OC e x_¢ ’] C < < c.c < "I C < < < C O
®GOO§23~D@ 9?(0368 OOCOD@ Q?O‘)(T?é?g 380 OOCOD@ O?O)('T?§ ?0)6{"_@ CO&OO)

o

<

C C ’] < [N C < C cCo¢ o
‘j; @O’)C\?OO Gell Gg?g@S@Cfo)(D Gﬂ?&)md?d) cElCDD J 39(\)3&39(\)333@

GUD’JO&C‘»CDODI_O&CQ: 8(9(7%%233@0 3’3@000%088 (T{I(f)[gﬁg’.) Gﬂﬂé OJO‘)I_GGSCOéOOCD%EGGF
SQCYO)(D ?C@OGZDO (3’:965@a @O%QP° QI?U)CXJ'.)%S]G@II GS’BO(Y)G@O@(.;] 00§8 OQ?OQD

00D CQ:" OJ(YSODG 8 oD Uc)l QS° ¢ Meingtha Lodes 3°€ﬁ GO)°G(9’J G20:6200 20O
ool.oa ° ° (ﬂ ﬂ ° ?o g ql ° i’ q ° oal.

C < (o] Q ¢ ’] N oc CO00 _C C < c 0O
39610839@@4{]33(? 830)?)8@03038@(.930 8&" (?C8§LDﬁ“AGO)QJO%Cdl%gGODG(\?C\)D@CS(Te

Executive Summary E Guard Environmental Services | ES-74



Bawdwin Project/ Environmental Impact Assessment Report

< OC o ﬁ OCo cC @Q N < N C C N
@é@’)?CC@] %CCGG]_%?Q 0)883839330) @§C\D@Q€GCD’JCGG]_86{PSG@DQ &)g))lOIDLSG@Dqu
399$S(DGD CC: q€8$8[§[8 S @@G§[§8 QI('TSQJ(QRDSOSODO&)O U%SU)(YSC\)OQ% Gﬁl%(\)émi)g

ar I s L
d]&)éll géé@@%%&)édgé ODO)I_CDSGO’SGGI%GDQ%Z (T.)ODGTBG‘?@CCZ g [9 O‘)oCDO'DG
s oL ar S

L
Q9.0 %2, Q Q C 9. 09, SloooS e g, Q.9
qc‘,?o@[o?eoooo&) U)(DéfuCX?aOBoU)O’)C\)DO :D@II emoogc,wg))[ogcoogammmow£§g

CD(%ﬂDSODE)_Q 326 DCSSQC\)({P% ﬂ(\)’)(\%éeéo’g GSH’S?%SQ(;]ODP_SII

c(reog c.oc Q0 Q Q¢ Q [N
OC:@Q@Q}D@ 39?(\)(7)31600’30803? (T? Qsj@aeoo[g GQU)@GODD QCs OgCSC\?OC§:

oo

(4 [gyeop2glieoncon qpdgusooarcloogdi [gaeopsglfiesropdogicgs sweeo0y
@G@é@@@D(ﬁ%@QIDS(ﬁi @I_({I(YS CSI Q%égdanq%SG@D@CS?g C\)(SG@DEG§&3

Q Qe Q Q. oQ < ° Qe S . .9 .
QOC?OQIDo(Y? 3’36(13’3(73390@060)61§ %G@@@G@D@@S?@@@%Do@ oop_oeaoooo H

°

EEPS 01050199_3”

Qo OC c c o ¢ Q¢ [N C (o] c Q
@uoo: ES.2 OD& (b]2] § CTgC (ﬂOCGOD’D @@m@qc:saqmsacomqu? GO’J@@D:[&}Z
Qo OC o

bIETe ) Gaf.qoqooozﬁ;c:)o

) 093 9 ES.4 ogé ooé@ooozd]oop_gn o%éo&%: 39@539@05@5

23200 @8 @80@5:08 (g ES.5 ogé G@S@oooso']oaéu

L L

8803§:0000000p5 condopliad opioa§Em: 3351 e§o§ 0GP BOROS [g§copdesep
g|oons(gEadCeproveonnoppdgadgpianclmod cdadaopd 8603&:a8ap g¢(gIgIodqP:nd
QopeagPodaooi(gliss 88038l ooamoegadmmedozd @opScloopdi eondopss cogy

oro)ce:zeﬁ @§mé§o[§l:eq:3903<ﬁ 399‘]$m3mw039mqm<ﬁ Q ES. 6 088 3305905

G@S@ooo:@: JJC\)@’J 88383(}0& GOO’JO’SQP(S@E:?& 39839®§GOT085 we@éooozdbaén

le]

o

Qo OC S 0 ¢ 0Q MRS < < Q Q S Q NS
o)eooﬁ.:saogoo OCDODG:@CS?.C @@C\)&G@&T)QIOOO:@C: 3203202Q|23MN) @C&)COOD%
< Q ¢ Q¢

(3]33 QII Oé"@CG 20 OO Om&)@°[§8°3@ ('TS 5 (l% ('TS D8 ((.:. G@@OS° Q 3"(7%
@ ° °L61 Pj ° ° 08 ‘1@9. Q.I eﬂ°§° L°QIJLQI° {

N $36100S 8 £:80588 0@ S S0 21053555 Q °38°°[§o oS
G(SD(I?CD@O gll LOC§oOCD o:(gCi@ %mq@a Q_I e 000206: eG§O
N e__Q

8&30%%3501 OO%O%:(T.HC(S]S &@@@39({]’32@% (YJ%DDUS@ESI 33@300(730:%30’{]8@81@3?(3

(o]

N Q o__ ¢ QSRS S _CQC . Qo(R8S,

C\?(T)GC\{ID@G%&%QOD@ ODU)’JO:?@oQ)GoGQ’Jo@g ICP$RCEIO SQOC({ID GG)’J(T)(O)@C‘,I
o Q e 9 Q e e ¢ cQ

32MY[FIRIEEPNVAIE0D  §)0§I320300 C\)(D&)COZU)GZCRG@DCSQCZ (30)@(; MY$§|e$e2

C < < < C o C o C < C C co¢ C o (O
G(DDCS@@OD& 3’36839?0)&{]93?? (Q@CQU?(DQD?E%G@DS@Q Q_OU)E%CGODD qoaogo[gl:

o]

Q o c 9 S . .Q (RS, Q___ ¢ Mg __Q e, .S,
U%CD(DGSPCDO(?(D 390)390)86{'3‘, (X)DoﬂGOo@Co 3’30)5133& @@%GGQJﬂGODD @@&\)&.00

&%(TS({I(TSOQ)Z%’JZDD&? G%(D’JQPSOBE @%Q?é@éﬂ’)%@D:Q% @03(.;]3380”

Executive Summary E Guard Environmental Services | ES-75



Bawdwin Project/ Environmental Impact Assessment Report

L% Pb Values
Hl <05
I 05110
B 10120
[ 20w50
N 5.01010.0
I 10010200
=200

‘MARMION

SHAFT

Oblique long section

Sewroe BIVRIN

coftey” V4

A——— VALENTIS

i:s,gm Bawdwin Joint Venture ki
TS-MELENZ11912

Lead (Pb) block model of the
TshE w Shan, China and Meingtha lodes ES03
211512 09 ESU3 GRA

Figure ES.3 Lead (Pb) block model of the Shan, China and Meingtha lodes

Bawdwin Project

Executive Summary E Guard Environmental Services | ES-76



Bawdwin Project/ Environmental Impact Assessment Report

ocC o _¢ oc¢ C C
@003 ES.2 & D§3320003QC3I] MDD D8

280533¢: c63(ggos

&)g})l_OI?ZGG’SGGF@ézﬂ)QSS ° ODGDZSJZ(Y{ISQ@ZO’JS G@GOT(DEZC\)ES%;CS:%E 0886(9%@88

¢ < C C <
° OQUJ'_OR:G(SDGGF§&3C\)@SOBC G@OQOO(T.)O:QPSI

o]

C < NP C o
UDL?@’JQ.PJ G&DD(DQ?Oqu(\?OC§008CO?oGDDD

Q0 C C (o] ° <
o ODDQ_ID%?Q CTI%S(DCEEPS(T? 3’3&?3@[&68

o oc .S _¢cQ . Q c\@co c°[§c
OPQC S O§(eqpo()? cO200Y Co§ao ¢ eQqR

c
qilepd
c C c c c [ o) c C C C ocC o
O’DC:C\)CSQQO&:GOS@C: [ CQOLC\Dmﬂ G@GOTU)CZC\)CSQCOZ 0886(9’3@’38633’3 QLQCSO?
ocC [ c O c c c o
%@C:@@DQ{PS G’B§OO§\(5‘, G’B(T{IQ)(TT_) Oi?égGQI 3(,‘.() (B(T.)? 33§88 03

JGJ-Q @33 ( Jo.@ L3506 6. | UIA307D) I3
o3eg), ag2:0lepd

GG‘[ %@C | G&)D(T)Q?O@C°§\C CDDO§
GOSGQO@CS CQQJ§(D’JCD?’J JJ (QV) @@()’]O\)[D_D'II

[

OC o
Q@C00
[ |

wo

¢ . o¢
GSO’J(TJC\POGG‘FCDQWUDDC\) °

]

SC:2005008¢ o SoScea03 0o [gedl aéacoésgé
5Cs 3 D66):333],09C 00256200 20g7| &lgeol LCiLCQE

O’):G(SS@C°<S§ OQ(T)U)@ ?i) OQ ?@@@ (S]OQ&II
C C
° 0)30)8251’369@@20? %&?@l@COgCZ@’JS[SS ?CSU&C:

SonS:3 &8 Q 9. ¢ . &4 Q
20000068 D ?(D 3() 3200 0?061§ 39(\)3&39(\)’3510 OD@II

Executive Summary E Guard Environmental Services | ES-77



Bawdwin Project/ Environmental Impact Assessment Report

2805=3¢: c63(gges

Q¢, S, ¢ ¢
@coogco gﬁzoo

edﬂocﬁo‘;):qp:

Q
o

éa%é@&

e 262 oa$: ooﬁ%sﬁ%%’leooo g%oo%erqoﬁéqp:o%
8&08%:@ ogcﬁﬁcﬂoap_g

. g%oo% eozpogéeﬂo:o% ecﬂmcﬁs‘jtcf:?ézogé
203 680005609 §§0SEOYPMI3POEaPORE
g%oéeé@o%@: sasﬁ[oo% TSF oo
@o?s@logoseé [§o°>cﬂooéu

<

o

< SN o (o]
0®G(Y.EP(T)Q®O(I)DSGTDG§G]?(T? Benches EEI’JSI

<
L4 GC;]CD(DQ DO

@08°°°° 72 0lo€oonS 66’)@50) S cs02050leadi
§2§91Q°¢ 22 POY¢ oo [

®

9

Q o Q. ¢ °[§c° ¢ .e <, °(o)
00000 P0EOVE0: c,oo@ gﬁowog@‘,qp, 2

/

Q @ S S8 0S¢ Qo imo S
GGIQE«U)G ’JCo? g%OGCQOPCCQOOg&oQ_PoOgC

M cog Q
&)g@g@DSG&)O 33%-?[&3]33 &OC%CGQJQPSOD@(T?

)
o

c < "] < (o] C < <
GG’D(’.B§SO OD[’J_JII CXPOS’B@C 39§[3_D'8CQ)GZDD

c . < C C

g%()O)G(T?_POOQPSOaC
C C’] C T ’] coc O"I <
32NV OIOOEO0I 6O (DQE«CGQH].O OD[D_D'II

N e N (RS coe __Q

2 OOQ)G('Y.?_P(YJQQID‘»QPQ‘,@C‘»? @O%CGQHIGODD

c < Qo CNMC, .S ¢ lod Q
320000Q)|3: 0)69%8@02?.9 0P OIOCAQI:32000D
OOQDO$8(72|8(7% 39%61305@&@@%863 ? GC\II?('T{IGO)OD&S
@og . . _Q Q... ¢ Qo SNRS, Q.
3QCQPRE G('D’JCogv?GODD O)GQ«?%@C:,U%GD’.%
838 la00S
Q320010

L
oc C < C 9 C
° 0)@(%(7)(\)3@303 3’3§&Eﬂ33§9 D30 CQ026200

< (o] C ¢c. ¢ 0 C C
Cﬁ§&é{|’)8(¥? OBG@DCSSI§§C°Z Q?GDOCRIC

¢ CMc._ 9 r-o C co¢c ¢ C
GGFD%O)C@C%CT? [_BI_U)CBI_C\P()?CSI§3908(D

¢ . < CNo C C C < <
gt?‘OOG(T{P(DQ(esﬁ GSD’J('DG@CD(’DO&C 139@@39?0)

< < C 2 N O ¢ C < <
@;@@00@3?0?0% 3908(\?(7) G@’J(TJC\?OCD'L(S]@&II

Executive Summary

E Guard Environmental Services | ES-78




Bawdwin Project/ Environmental Impact Assessment Report

2805=3¢: c63(gges

C o C(_8 < C C o] N C
° OD(TJGL]SQODO) D GU)’JOgCSQ)g;l_OgCZ eqwoooogc
G&)’JCTSC\P(Q)OgDZO G[D_S'

<
@&II
N N C C (9} N C
° 8@03(1)336333 9 - Gg ?COZ Og()&)(g))l_&ﬂ:)gﬁ? S’QQS’QBO
@I_C\?(SO’JD ®§@i0§[§8@§0(§) &%GC\P’JE@DZ@Z @é()&%
co ¢ [N ¢ o¢ o ‘T‘ CORC, o~
U)C%G]ﬁ 139(70)(7) (Q@O’)c?@’.)&ﬂ’)d?&@() oocg@c.,qpoo?

[Gropdelens

Executive Summary

E Guard Environmental Services | ES-79



Bawdwin Project/ Environmental Impact Assessment Report

2805=3¢: c63(gges

m(pimmy 4o’ o Q). 00500q0m§§ e oggee(REmmdgPad
8é9%§[§8: méoo%e@oapé@cﬁéj? g%oo%o@o%oq@sae@@é
ogo5&enS [§8AkopS

C < C < N ° C
o ooq'glsg@cssad{ﬁqpsoac $§3Q]0s1 20Q81 §,QPSC
Q _S.~2, s Olo&olens
QQOC§:36a Qs OloColedII
o sg@ézsgoqﬁ»qusgoz Goooé@ozzﬁlcfzgézé’l Tailings
epegs ° C cC 9. .0 Q ¢ O
Storage Facilities Q332§D 0DOFD) QOOARCHYS
3es0o¢ olendi
2 22
e Tailings Storage Facilities S'aosd?szné
N N N [N ’T‘OC C
mczmczggoag;pazeoo@czaseo QCsopC Od
¢ ..< c°[§c Q8. ¢ §&0) Q
$R0$R|$3 (9OYPIQCIOC 02PS4 0103
C ¢ 0 Co o
o @@css@cq@o?e@oceao?:?@’ﬁ CLONWY)

Q <
0

(8-

3’3({2]05390%833&0 Q()O.@ cam ﬁ(ﬂ&)éll

OCo

e Tailings Storage Faahhesqpmo SCCOd020

Q
S’BGOODC%;QS C\)GS’LE§ Q_I(T)Q{P: 33&

Q Q < g.2 Qg8 Q Q
CEQPQOPVQO IS G PQOQOOCDD G)Q[I:MD

Q..9, NI S0aSem: dl
3’933&1%0?@&)00&1@ GG].G@DCOOD§®QPOOOC X3 @

QIDZ[;][(\PSCDOSO’]ODP_S'II

oag;pa%oéoqo%aeé@é: e 3 e 3’3§é39§5<§ﬁ O@RQ ktpa %:o']:
Q < Sal 2.0
* 030 32§P0IP§0E@I 20 | ktpa 208

. 39§[3§39§o°>qp°03 q??@o@cf: 3?3@@3563@539@& ople)es)

le]

GOJO 39@ (9 (g@ 38’.)3 OD@S’BCB @

f)

U) O']GEII

o

° < Q ° C Q Q o C ce C
39@@939@&)’3@398&2]32 ° :390@as@eaooms@geﬂozoeeaoocam@c:ogc

86’9@@0358()5@53 ®<73€L]39330°>03[3§Gao:>(f3[§8:§cf: Tailings Storage
Facilitiesl 350008 ega36oEmS|
POQ! eqIpecy ?
C CoQ Co SX~S, O'] [N <
©20509PO:VEOPICE)I 9208983 0Q0l0CI0

[

20098886009 39@@533@903(733935 52 0lodleadi
r Leﬂ ° P_Q

Executive Summary E Guard Environmental Services | ES-80



Bawdwin Project/ Environmental Impact Assessment Report

2805=3¢: c63(gges

eqeoootf)é@é:@@

8é9§§[§§:

0%%8088 GOD’J(YS&:)ZGGII oopéz%@aﬁ%:l

< o] C C o < NN
SGO’.)G§GOD’J @q&)’.)?C O)(DG] C\)[’.)_’J()O)@ H

On @o

~Co ©Oo
-

=

G’BC@ (cl_; GGlI@O)GS‘[IGQ_PC°G6‘[U)(TJ C\PS’QOO’]ZD@QII
?%(\?OC%SQ}@OU)G§&D@ S’QG[§S’BG§080

Q < < C <
OC§83?86€1C\?39033& OEQL)G(S]CZO@’JQDOD@

~Ce
o]

§O% CCZ 03().@ ('79080)’.) ﬁ(ﬂ&)éll.

3 -9
©n

o OC ¢ 0O C o O < Q C
em@saogoo C\?CQOGOO’.)GGIO? OBQU)GOD’D&TDODQUQ(TO)C

e?ém eqp&:?é e?éo%ogh%:eqpf::@ c;o']f::g
S

Q C C o c o
Havsl~ov) Gﬂ@gG@3C§§§ U)’JU)GS’BUgCSﬂ

oo ~C (S]]
2

:

choéooozeoao cq @a?:@[@ézl Tailing Storage

o

Facilities © ©©c005002:6209 caQPI0d @°m S
? T ° qeﬂ AR 1 ‘? 93

@@:@[&eéu

Gonfcobiafiotisd

C
G(I)’J(V)QGGISOD@SG@DCS

NN 2] < C
33%0)0[9833%)'}{]’380% GU)T)O&C:

Q < C C C
20220 °C\)@SG[@’)C32923303? §§(TI%O% OG&)’.)CO']GEII (I)(?
C < C
000¢ o?c?oocooooqpooo@ 39&{]30@&37?3?00)@0@9
o 0 QO OCo c N_O
03’336]8330 OG&)DC[E]S %CC(TJ(D’.) GO{JK‘Q(D@O%

B36:oeS:

Qo OC Q Q_Q Qo
0)@(73@:3908@) OOPIPCOPOCHY§

oOn

F80

C\DDSOS@LCQCCI

méeeoocﬁooasdleéu 33%)[08% %@OQPS(TOJ

@80’)86&)’386 °Q)QS°G@’JCQZ°
To G].o o o

@80’)(\)&?6@38"38 86&)’38[9°G ’.)O’c) o8] U)C(D’J B
o o o o o § § Oql o

le]

c0lo¢[Gz 3005005868058 ag0:0leSN
° T 38 ° @

Executive Summary

E Guard Environmental Services | ES-81



Bawdwin Project/ Environmental Impact Assessment Report

2805=3¢: c63(gges

oc ° C 0 C < c c Q9 C
QI? OgC SBOCQ)@ ° 39({]’3‘,11?:, @(@90& - @§0?Q)Go33& GU)’JOgCo&B 320C
< [\ o} Co C o Q Qo OC
Qo6 oczoo CD(DﬂG@D(DQGOS[SZ ®G(’T)§8'3908(7)
c O C o C
S’BG(Y)C\)G°G@DC (Y?CI.? GCDD(T)QGOS@CS Gﬂdlll
(o] < < C
QﬁC\DGoG@DCo G%’JU)C\?OGG}F (DDCDS’DU&CS
33(7)?0)@0830@ 33@?]%003(\) O’JOC)?GO)ODD
o C
CQOJ%[Q'_OgDSO']GP_D'II

<
*© §9R9  oesdi  die(3ptiooddd  ggope
c O
(T.H’.%O)Qv%o:)% G(SD(DC\PO[E%GOD’J q@DoCDGe(T?
<

(9(f7§1’38€§®é390883 G%’J(TSC\?(SDgDZGl% qpéaoo

<
QD’.):O']ODQII

[y C o C C C o C [0}
° (T.H'.):@Q?ZQ? 0)(7)633833613 QV:32200 (@mGDOgDSC\DGS) (7?
O C N _O o c [y C C o ’] c
“imw:la Oggomgch(D(Tl%G(Dqﬁ q&a@ (009}10] OD&“
C C C < C Q C <
o @@DS@OC(\)@SODO)QPSOJ@ §@C\) GGlO?GQ?QC(Y)!?l
TSF <,.9 <0 Qo OC, o~
Sl U)@o?@@?oﬂ@&)’.) ®Gm§°e§6pqpo:)%
oc¢ < Co <
3803C\)0§CG®61§ GmDmQGOSCS]G@II

C C C N oc (o] Co €
° U’)C3C\)C§8(§U£SGOD®’JSGODDG€CS%)CS(T? 000§ L?Q 8%0

o Q C c ¢
ODgDDI_(e @'%GOD’JG§SP&% aoooogoasﬁ

C C C C C C

<
?.0)036038’30(7)30(080330)3’330 GO’D(’DC\?OQD’J.,O']GQII

° ®8(7)§3U°)C 3’9[_99®00Q30839383°C90336{|’3oﬂ0’]€9&)'II
C
C\)DoJL°§C §®U) BH @qoo[ggaaa?omeoe@oeo”r
< C <
ZD(g))I_U)CG&)’DC(\)’JGODO (7?§CDC(7)’J°Q_P°OD@
< C

dqmday€ eslodeq Bosé @o (030:5clepSi

QQ ’]C‘ Q ’] 0COC < C.Q< 08
32060403 * YEOIC: 9600&20k GHOOCHCEADD 0§C0BIFIOEPGPIN)
< <
680005005a30:0leSH
Qo OC < c c.< < c g C
e DOMD§I0NPOGIOIMOPEE COPOVOIPPOIDCOQE3I0RCE
N < oc Q ° N
0§008: BEepgpead 3229:(g| ago:clepSi
° < oc C
e 63208 G255 ogP:PS 2HO3ENIBBERED

Q

G§@$8@[9 @?O’J 33 G§®8@[OGO°(5]Q&II

Executive Summary E Guard Environmental Services | ES-82



Bawdwin Project/ Environmental Impact Assessment Report

2805=3¢: c63(gges

39(\)6390%839 EG?C\)QS° L] G@DO%Q)(C)G Heopplavice] 8" (o] ccx)é"G(;]é" ®
{ 0 8 5 ° 0 GP 08 ° ‘? ° ° J’J 3
G(D'.)O%ao)

NP < [\ C < C ’]C (o]
° (\?OC§8(\)@003080’33C\33908CS O§(I)GSGO ce o,oogoo

C cQ¢ c 9 C 0% C ’] °

° OCZ@QQ?GIOD& g:@'):GOZ 39(\?039 LCQ'%O 33961 63209
N < N ¢ O o0c¢C <
3’39990)83&{]38@]% S’BgoOCEﬂ’.)s(Te gGOGOSGj qﬂ‘%ceg

/

o

o o o o O(B o o c C
32000329)[32023QP50) F2Q:808 @o:cooeoqa?
qPeygagoz0lepdi

C cac < ° < < <
. oc:@g@qoap_a 63209 C\?O&)’JZ@[J_'JOT?QPSGﬁ QQO3EQPs
°o (O (o] C < C oCc ¢ C
go[glso?:oommoeoaqc? czlavllczlonletNeloTabloal o0

Q < (o] C < c C c <
CQO)G’BO)EQPS(T? CQG(D’DCCQG)@GO’D G&)’DC&(DOQDS@@II

c _0o¢ C C ¢ o¢ c cN(Q C C cre o¢ Q< c O
UDODGZ@C‘SCQ&DQODQ ?C‘SOBSGGOGGTS 6100)[986@’3(7)080 ®CDC[93 CQQJ§J ?0? Q?@@

=L

N SoSs000:l0008 S, e S 5 e Q@ . . Q_ < ¢ e
QI?S].§ GS{P?@«:@D&) OD&II qcosraaocogc @G@@GWDOOS’BQG{P@I C\?S’BOOD@ 32600200

°

° Q. Q S Q g, Q9 b S ¢ Q e Sei0S@Eep:dlosdless
CQ(O)U?(T)9§&{P¢I o)moqgeomqwoqpo?g: O§G&D’DC§%Q_|’J°(Y? (ﬂm(ﬂm@Coéﬂ’DoO 0oCO Gell

ce Q.9 e .8 Q 9¢,.Q08.(8, Q.80 Q QoS
(.EI(T)O)ZDgD: OD@(BQQDD({IDS @@C\)@ @l@0®§8®88b3 Qooql[soga:d]e@u G@GOTU’)CZC\)CS
Q < S Q .8 e(Q Q g Y Q
8@0&86@3@386&)3 UO)CZCY?CD[’D_D"S Gﬂ@@[‘jg 3’3@@3’90’{] CTgCSGGlCDé@@GOTQ)OGO)Gl@

61@0805(1)33(5]33@" Q%OOCDOD%Y)J[QPS (?@O%GODD G§611)§§ OD@[SQ@ESG’BO’{I%QPSG)DS%G&)O

Tailings Storage Facilities e§q:>qp:c7°3 e@@:@é ngoooz@: @or%qp: @@cop_g
805§s000:enS
DOSQ|s00230l6l

< < Q o < Q c _o¢ c C
G§O(TJ@O 338§&8(72| GC\?C\)’J&%QPS D 39611)80)0)00)03@8[§C8 &)GU)’.’)O)SPZ?COZ

[g%(\)é@l%[ﬁ@ﬂﬁ(@gsg@éqp%d% §°[§|_8C\DDG®61-$ C\P((‘)G&DDCOg’JS(;]GQ I

Executive Summary E Guard Environmental Services | ES-83



Bawdwin Project/ Environmental Impact Assessment Report

I viatah waste rock dump

| | ROMpad

I #ccoenodation cang
Den

I wistor roservoir
| Hemad
Plant mad
I Mamtu Tiger € am access mad

o 200 00 non
s Bawdwin Jaint Venture )
et S coffey ; TRNAT|  opseomitioot | ES4

E Imagsy tm PSic e B VALENTIS [P Bawdwin Project

Figure ES.4 Proposed project layout

Executive Summary E Guard Environmental Services | ES-84



Bawdwin Project/ Environmental Impact Assessment Report

e - e S y IR Evictngraivs; [N
e Plant access road | youL ¥ bl SRl "l g Haley
< 5 et 3 1 X

i) : = Explosives facility

" < = = = TSF - closure spilway [0

= lam Pangyun Reservoir G 3 3

A TS - A closure spillway

Aacess road

Three-dimensional topography of the | vt
Bawdwin area with proposed ESS
Bawdwin Project development from the northwast

Bawdwin Joint Venture

VALENTIS

Figure ES.5 Three-dimensional topography of the Bawdwin area with proposed
development from the Northwest

[ Years | Yeario]
1

- 16
" Ci ] 1
Planning and app

Ekprearlion,subrissicn and =C0 revey
M Fermt perebon, i anlapoiae]

Daraleddesigrs
Earlyprepaatcrywotks
Tencer of sorstnacion prkracts
m

Corstarine bonkes

Accammocdalion carp. pevser station, mia zrea fcilties.
Frassz Flantnonsiract pomission, tamp

TSFA

TSFC
T
Fit Staga ! (Pre- Praductien)

P Stagie ¢ (02 ona]

Fil Staga 2 East

il Stage st

Qreminig

T —
Cangtwctsediment pans skiae oWRD
Ciapnslion afweehs weklaRC:

alings ceposiin TSF 5
T

Cosins (Rebidng et e mank g

lEsioration ]| L[] ] L]
[ e————— [ |
Expension

Fultie mine agersion g asereions

patentid o artend mine life up to 50 years [

Figure e

Project schedule ES6

Bawdwin Joint Venture

cofiey” VU

B VALENTIS

Figure ES.6 Project Schedule

Bawdwin Project

Executive Summary E Guard Environmental Services | ES-85



Bawdwin Project/ Environmental Impact Assessment Report

cond§ooomoocdoioyéaeclgmcs
8603&:equnas  @@&:00308:09 8N 05§QO3E:BEepI BocuadEepl reigdiss
wdeoypedCep  vodogiCme[gmesqpid  ®e0y, &  wnde0y
$08:00620:04)0: (@G@ésgqj(ﬁsgmcﬁqu COYEOOEQPEC 03839083 Y Yes)

) G’QGOT %G@éGj 330)8839%]08 S’BCO(TCD QJ’.')S(YO? ?@é:@: G@%@@Dg(ﬂ&)[’.)jll

0
3
O
3
S
C
=3

003§9S8E:a8Eqp vododinéanc(gmcy

003§ 5p8cval mEe(gdoogd &¢ clgadago

(S]]

o OC o c o¢ ¢ C C
00083 sgqp"ooog ﬁwog?ogﬁ é?.llg? 3 ER  Q|eoes &zmozeoooc@oz &C
< C C ¢ < C C cre c <
ooc)o@ocoooooooqu :0lae0s §@o§03|§:eqpczeﬁ eooemoo[_q: Clepplelenl

C N N cO < C C < e e
C00E20D GG]_GOGGl(\)GSODOgC O)@(ﬂ:DP_O'II GCD’JCGO)’JCZG@({IUD?OOgC@C 39({]380?@]%

8 8

0 N < 0 < < C.9Q Q Jfr e Q Qo QOC,

Jo Y% GOP0R 0 Yo GO GCYPE®IC:§ G200 eqoooqpo@o)w@ (WMMi 2019)n memﬁs,eﬁ
s@q‘jloewo sse[gésseaoocﬁsgéswéssacqém%méz sseﬂoe@oogooogﬁ @émeq@o
c;qcf)cssooo? G@Tog&;ooo sagzc?ozesooogé Gogoqoapéu Gc\gmoﬁyﬁoc&ﬁ
G@D(TSU)(TS?CS: 39@@080008@003@@3:038 (q%,ﬁea?eooo G§qup:c;39:x7°3 39§é:c<f)

Q < QQ, S CimecS 0C Q. Q W98
000cOO0NE2OD C\JDLCoODG§GO~DD GO)’JC(Y?@J{I’%?COZ SZILQ?GoQQODD({IDoﬂOD[DBII

GC\)Q)T)@@G].(DQ(%CﬂGODD G@@CBD({P"OD& 399(7)393 @C o{&gé:@é:@é%’):@(ﬁﬁ
GGODS’BC\?(D §§3G[§ ?9 GO?JDU)G@ @é&@?@%ﬁgﬁ@c ST.)ODQO?GQTSé GQIS%%%GU{P(TS
Q C C C C N C o C N c Q
(GQGO‘DDC@'DQ{PS? @I_C\?O@D‘QGODD GO?JDU)) ?Co: Q)G(T{pmquog[gc gpp_o:ooo:[g:
Q Q o) e ¢ < e ¢ o) ) Q ’] Q
GGODU&C'S UIJLGGOG(D CDCU’)OG@OD&“ GU)Q%CﬁGGwﬂ G@mc‘gﬁquggc OJUJOOCG
Q c 0
@9@3333@(7? GC% 61[9 Glf)@?@qp"gf) ODOOLOQG Cf) G@D@C | ODU) QC° @ @C@C°
C\?(SC:%?O)équ ?Co: gﬁ()@oqg&:eﬂ'x gi()@@CgG@Qg OU)O§30'2IC&?C€TJ 39@@39?0)
(7%93618%]33?(3 9333(7883 %83%(6930333%)[0&3?5 80()5_§Q°)G§GOD’J 333)3039@%3(6
@g)GOTG 20 S 09D ©2O COODG@DCC: @0%:)3 CUD OJ&)OCQ:OD C” (DCC:"Q)CQZ"@CC: Cc: #H!
§ & ooI.Q.I ° @ d s & T i él.‘ & ° ° goéﬂ °
Q Q e < Q o) Q e e N_C Q Q
@Gﬂomm GU):)CG@'DC:L?Q (72]33@9'?3 @qwo&tpg%c 39’3&)C3§®| 9§\g 380 CS]OC?

(68602000503 o3 §eopSH
cfgemondcqmagmcs

(S]]
lo]

o Q¢ Q S, N Q Q o¢ o ¢__o¢. c_ M
emﬁ,,@qooosgogc, G@G@Dm@q@ @CUOR@GC’)S&PC 0 390)0)33(1)Co ?@?@@OD
Q

o |o

C c o I C N C C . C
G’BCYDG@DCZﬂ G(Y{I’JU)G&)’JCGQO&CZ GQGSQDCZCB’J ?COZ saprollte ( 6130380?3@39

C C C C [0} C Q C < . .
FPODYEFEAD GOPYPMDGIOICE) GEEIICIQII0N0RC WEOPIC002:20p0I Saprolite Aquifer

Executive Summary E Guard Environmental Services | ES-86



Bawdwin Project/ Environmental Impact Assessment Report

< o . Q o@c N @ ve S Q.S @ oS Q [§°
03@ (L)(j)§3’BDe c (~lepele]r ’JQPN?COZ 32000030C6 GCRPEEIZL%C (L)CXR °
N

GU)’SO&ESOD%DLOBEZ(&ﬁ 6333(7888 G§€Péﬂ’)808(e3 60861@3 Q?ILEIQQSZ@éS@EQPZGOTOaC

eogﬁ@é:eﬁoleon o%esooﬁ 3608s Gqsgqo.,e@@oooop_a saprolite  aquifer &\

({I(YS?O@ECBDCB’J@&)@S G@GCBDD(TJGGI(T% g%&?(f)@@él G@GOTGGICBD(%]GIE)QP%S@GI 8308[§EZ§§:

Q Q Q_ 2,08 <, e o RS, S N
6108_’3(\8(1?3’3(%(73 GODO(DQ?eéllCGODDGGIS?qceG’B[QQ(Y? GCDD(DQGOo@Co @0)338"

G@GS@D(TSGQ&EI(TS?O@EU% GO)’J&@@?GC\?CDOGTD%E G@GG’B’D(’YSGQE{I(YS?’J@E Z)Dé
G@({I(TS?O@EGS’BDOS J 803’3639’3(6? 9%?:%36@ OOO 80)’3 9%39&% %@ZI

Q . Sy SRS Q e Q Qe <,
GC\?CDO?@G].OD’DG’BEEP@O?SQ%C‘, 9?@3@90@9 %(’DG@’DCoﬂ G(T.llD(DG&)DCQIDoG'BUgCo

< C < < c o cQocC C C C N <
@@G@’JCS 88§[§G§338II C\DOOﬁl G@GS’Q’J(YJQ?CSOBCS? C\?OG@DCG§&)@®G&)’J
C < NN < oc C Q < < c O
G@GCQD(’DGQ&EI’X @Q)CX?U)@CSOO@ Q?CS%)CSG’B&?SO)O)O(Dﬂ G@GS’BDU)GQ‘:{IU)?’J@C(Q
oc C <
§§&)C§C\)’JG®(§]O~)@II

c C o] < C o C (¢] N C <
GU)’JUgC%GSODﬂ G@GSSDU)GG]_O&C ODCD’JOGQO?CZ ODg))I_SQQ"_OO’]OCﬁ{ (;G’JZG§OD&
¢ C

o

nggméooozewgmés (T.?JOS@%GODD 336%886@3883961 &)(g))l_()’egG@f)qu C\? o}

S o8 oo « & NP @co[(__er@ Q cc°[§c°
(DEQPoODID_O' @DoQIDo?COZ ODg)DI_GQ.POCg% 0E2D|GCLIEd(Q: & 63’3300661 [D;D'@&Go (033

< ’] < < c O < C C C <
@@G@O ZD@II sgme@oczﬂe(r{pmeaoocsgogcz GSIGCQT)CS(E’.)(? (=] GS’BT)(DGSI

o - @ . §

C c < C C < coQ N < CQ C ° N < oc
GO)DQ@&@O)G&)S@C%GPO&C 3§I QG§OGD®GSI 3’3’3&)C2§®| OOONL00LI 201 3l G§80§®I

le]

Q . < NI N&:los S e c Q g Q Qx(e, c, 9
§(T)OO§\§ 380 Ua, OEOEGOC‘,OOCE% @9@3°G§3‘38@ G@D(X?U)GCYO)OﬂQ[So ()\)Cuda,il)g

lo]

(o3 Q Q <, o3 @ Q2 Qo S 8o
GQC\PSQO“%CGTJ a?oeo?oo UlzﬁoG’Jqu&?CéTJS’DG 9 GZD’J(D&%GGI&)Q%&@QIG)({I’LOD(D
o

COPNEE§200503 6o q0looaS Saprolite Aquifer o€ 31 231 ©8:080&8 30200805
OPPCR{E{IRMN QR )§OIORN Sap q 3 008G

le]

le]

cqpoleoeamaopd  8&:pSo0oteann  ca00503:66326pSFER:0056055|050005
coppegdescloopi
c@eochaoc@socq

(9} o] o] Q < C N N C C C C
GC\)Q)’JGGG]_(D’Jﬂ SQG(TJGG].O)ZC\)GZG@DCZQPS?D §@O§(T&|§2 GSZPCZ?C §@C\)GSEPCS

Q. 0 < C < c 0 Q C < Q C
({IT@@[&} t?e 2 39§8§1 [§®COD[§®3908CZO% 0)3&)0838’33@338” QﬁGGlO)SC\D@Z
G@’JCZQ{PZ@]S G@GOTGQGBG]_&CS’DGZ%S&)@C 333)30@613961@?336388(73 OD&UD(SGO)({]&D’JG(D
cOo ° Q [\ C (o] ° C C < <
C\)mﬂGGODQQ{PS m@:omo§.:cqce[§oaoeﬂ:>:m 39332[9 @CS ?COZ ('T{IOD@@GODD
c o¢

3383886@3883961 OD(g)Jl(TI%SG(SSGQ_PM?C @UD@OG@G&D’D OU)O@ (T.HC&?CSTJ GDG@GQ?O)

@m§0§0%618ﬂ?8? OD(TSGGID(TSQJSLQPS(Q& (X)C(DOGO)OD@II
hofogfioptivgd adofopidodioh Gobmidimbioslss  oprogefiot:

T
C oQ¢ < C cocC
G@GS’BO(DGQ(I)U)%)O’)@G@DC SQ(II% OD@(; (?C Cfo) Gﬁ GQOE@G:BOD?g GS’BT)(T)(.L)CS

oo

Executive Summary E Guard Environmental Services | ES-87



Bawdwin Project/ Environmental Impact Assessment Report

N N gMme  _0¢__ ¢ N N N NP
GE|C0GEVE320Q[2:00C 39%61’300@0)6@&033& OP320¢ @g@?ﬁ&)&(fe 2000000
g c__Q g Q cQe,. < N 0.9
G020l Qﬁ&@&@ﬂ?&)& @@G%D(D(BCSQO&DQP"G@%U) GQPCSGﬁ 32MY°918°
2. (29SS Q. 0 < e (9, <, . .. 9 __Q
39&%@'_%0@@&7? 00%330)0330[90 GGIC\)GoG@DC‘,?(; qu§cow®§®qloodgm@°
< S Q

Q_0O CQ < C . ¢ N e ¢ ° cocre
2020200200 qlooozc;@o'ba@u $Q0§M|$:2000 @:aoog@ggo% qc@@go og@:wc[g:
< < Q N C < Q < C N N N Q N
PHPOIP$OQs ®:aocz[§c:[§o>eoTe®[93 e@omaomogsae@@g eqooogcd]oceoao
sggﬁsag:):ogo?c;(ﬂ&oeom total suspended solids (TSS) cr%@éoocf)eo)@& §§

Q . C o0  Q9Mmg Q
[’);D'ODGCD‘,G«%O('D(Y?JSQL (7? @@G@OD&II

3

5 8(\7’33’3 OSS’BG@° (3]08@
E o5 @ ° i

@GC\)GQPC 080 330)3’36{]’.%0)(5]0C3%§&[9 g@o Oo
eogoqa)p_an @@CDGQOI?ODGCRP(VDG’B%(D OCG(S] «.?(:7 &)(D_§056§GODD @0%005@08 v.?
203

€5 cQe, ¢ N ex__. 8
cO Co&?qg SQCID(T)(i_)CoOaC Gchaogmo oogc;aoooogoogu 32

oON

Bo
S,

N < < C o [o] o O
GG]_OgODGCRP(YJOD& ﬁsgq{c;@omcgcoaeacsgogm G&)’J(T)O?oGQGIﬂqu choeoooo

le]

G@Q@CEC@’JS@C& 82&)886@63&’3 ORSG@DE:Z@OSOJ[DEII

C

39@@5 Gqsfaqp_f):aaeogz Gmcf:@é:@& sg(qé:ql[ocﬁ (3 ES 7 085 G@S@oo:):(ﬂoop_gu
@5005@5@5 eqs@qésaeogzooé @éo&@%seqp& §§ @éc\)eqpézooa?
Co < N C NP < C Q¢ ¢ (o3
celoslylavaievion]:let=¢) elgoop_o[g: e@omoom@@mez(ﬂ:eo'rogc 200C30COPIqCq:

2qpd0y|[gE:cpdediss  comonnd(gdméickedogd aogyfqpadan(§s evo3o0g
RO GCROCHERS S0RCOIOC DLQC:QP:ERR : |

oo

e Q e .e Qo So8ac:3d) N 9.9 Q¢ ¢

2° 613(? (%(D(UDG:DO%%OO)OQ@A{ID‘, g§0®[§c°390 320C égq%S’Béuﬂ Zl)(fCoOC
oQ. . . S _OMS, .8 S..S . . c_ .S, o SQ. Q.

OD(g))I_GL]CoQ_Po @q&(rﬂ[@coc\?oc§°®eq|ou§ &o&eagqmecﬂoocw@ocom’)ﬁ

&SG@’JEC\D&QS G@Dé:(ﬁ@@()’]&)éll CDO) (ﬂOE@&)é @eoo@és@oocﬁ(gézogé x?é (5]8@2

t?e IL?O‘)&)C [§®GiﬁDCDOC ?\C @GN@@&)GTJOgC ODUDQS]OCG@CG’J&\D’J@ §§O§CY&|§

@@aqooceooogccog: a)oorr;[(ﬂocggl eqooogccﬂoceooo 339@3@3:): o?@eo]csoeoan (TSS)

C [N O O N
?g &@Ga)eﬁ‘:ﬂoo 2020200202 Q{Po@f)umf)()’]we”
%zecuoooaac@sacq

< C Q < o] ° o] C o CIMIN c O
GU)’JUgCSGSOOGﬁ 61’3008@33[’32 GDO(D@(TJODS(.S]SQGOO’J 6030361’)03@0)[93 GS@D(DCT?U)’JC\)
C

c8§OC Qc:§\c G@G@DO]Gl(UC\)OOS’B@Oe G322 @E.j SQGUDOG(U°G[§D(YJG08 G200 SQGﬂﬂG@D(TQ)

@USOSGC\)@ODJ G@G@Dd] C\)C\DOD C G@C\)C\)(DG@@D"OD O@C" G@D(YSG G202
i { 8 61 ?o ° & iL ° 38°

C o Q C [ c O c Oo¢C C C
@O)OJGTDOD@(DU)’D G@C\)C\)(D?C GS’BDU)O)U)DC\)G?’JCK)CSCTB@'DS 39G§’JmeDC
i { s 1 {

S o e 9, c... 9 @c o __.¢ e e e O _0C _ ¢ Q G
(?CY):)?GQ)OD@ 908’338@06}30? ®G®§COD&|I ?0)0)8({]9%&] Q?oGGISH@(\)O’)GOD@ O,S G
8(\%8@)3@5@° 32 3°39’.)°[§8 306 ’J(TSGU)D& GUQJOSGC\D 839@)(5](\33@303 8"33 S

° Eﬂ ° Y% ':]:’ 1 T ‘?o i T° [2
Q C o O I oM N
3933@3(1)@&?3 Lﬁaﬁag#:ﬁ(re@@@@m&"

Executive Summary E Guard Environmental Services | ES-88



Bawdwin Project/ Environmental Impact Assessment Report

o

633808886333088 JOO() ?(:7 JOOO ??é(’D’DC\)S’BGU)’SGD%&S CDO)é(.ﬂéSSﬂG@%Qj%G’B% D
C C o Q C N @ _ ¢ C < Q C c .C (o]
S’BGﬂPG@D(’D QBU)O?STDOD%C@@[&]S GGCUDDC\U?Q @§§O’]61C0080 CD@B(EIGSSE|39§

oC @c N e Q. o¢ [§Co° ro@" Q.S
ol QQ)gII C\)o:acﬂeogﬂsgclgqﬁsg 999,93 ?CDO?O)O f)A‘POD?g SQGé’.)(T)GU)f)C

oo:/) oCn

QP
9‘?‘]’9

C o Q Co <, < < C (o] S ul. oc¢ C %o °
Q?U)O?Gp&)S?OaCo @@@o g:?(\)? [b]eplepletepslavicrloo) C\DO)E'({I@oQIG'B(I{Slﬁ 39@(03&?‘,(?’3 JJ C
cre Q C c < .Q C o o¢ o < <
@0)[98 @[90)?9 GGC\DUgC CD@E(EI@SQJS’B@Q&?SS’B(IEQW?D Qg C @0)33&"
39(388%0)@[%5%0% G%O(ﬁ%@&@éwé 83)(6088 G@@é({IDSGG?Z@C\)’J@EZ?é
GC\)G&C\{I’J°@§@C°&°C\D’JZGO%G@DE §°GODDGQDG{|D°§01&)&CGDCB’JGGD’JO’SC788 GGD%@GOD’J

o

GC\)S’DCS’JCDO)Q UIICD@%QD’JGZD’JG@DC @0)33@" %e ILOgC GNG?GBG@GQG@

pS(88(gc0pd  des(gdeadcopd:  emmdoplieannogle  wodeesndearn  lg(ge

C C C oc¢ C N3N C <
PESIOONSE BLQPIg50RD 6§ aqP:8Eec(0o¢ scommegaaes 0p5(@8(g¢:0p5
[0316079¢(05 [98(8: [gSecr(gdcoegl

c e ¢ c I I ¢ o¢ e _¢o

JOO@ ??\@ (h]eplopletepslab] (j) J()JO ??0) Q0 SQ%CS G@Og@@(fecgdx)ﬁ@ GO’)OO&CSﬂ
GC\)O)(T)@U)@O@ 3°S’BGOT OOC)OC"()?léG@ (YQ) D Cei[gém D38 DDD(TQJG D(YCJGOOD Ql
Y (ﬂ ° §° QI ? 08 QI ‘% G]. JLﬂ. IE

oo

3’3&)(3] MOC032 C° GU)’JCC:-SQG O(YSGOI)CC: GNO%CYSQUSG D3 @O%GOTG [§° GC\)O%US N
T 08 ° § L JLQ{I ° § 0 ﬁ§

o2 Gm[_gjéspgs p_acc:oaoeoao Gm@p_g (0 m/s © 2.4 m/s 3908) @o%oap_gu $90P ogé §O oé
o C ¢ . < N . Q 9. < Q. Qe <
GQOODMD&FICOIEPORD  GODICINMNR 8°OOEG§[9° Cleplen]=lavlevien) S@COO’JC\)(?

Q Q Q Q. . ¢ ¢ Q (o) 0 Q < Q <
@[9(\)3900 :3933@@)’)036:?[93 g§®§ V]eplepletepnlavicrlee) GC\)[S@DD@ 396@39@§[§®33&II

coomapSaeog:
Qo OC (o] (o] c T C c O c C C
[b]~]ep] 3@61CD3§1 GC\)OQ:I&Q@S@G%:S@GO wm@qom%ﬂw@ SQQI(DQEIOS%)C

NP Q Q cQ _CO Q Q c_Q
GOO’JOQC:GGDD?Q @gq{a@o?sooo)olooﬂ QOB:Q|3 (GOQI’JOO@QO)QCS §

el

Q

OOOOGTJQC:I
o3

e ¢ Q

G@%G@%Q)Déqpﬁ? @USCBOS?QPSI 0)(73&%0{)80%2@@388(73&% ?@%CﬂCZC\)CS@’J:G&)’J

o]

Q o e oQ NoSoSap: € miSea&:03 Nodooos S o
@q@DQDoO?MQDo??g 20000060 ooocqpo GC\)’JC(QI@o@CoO% O OCOD@II 3’33%§CQ_8396{P°®

g g 0g, < S, .8 Q_Q Q... 0¢ Q
3’361839638830& ODQ?CgOC(TI%gG(S’Dﬁz?Q aoooo:oe@eooo OCTJO@KY{IC&?CSTJS@G@S@?@

C (o] C C oc N
@333@0610&{]38(7? oocoooc;@stlcoo@u

° C < O C < < C <
sfae@aecpcoogeﬂo:saogc: CQO0DIE)POIEIPEN) G@Dg@@@&gﬁ@(\g@:@c:w&a
em%ogé:esw§§ @goreecooqsaogf:: em@qés@sog:@o GQ)U?Q?JG”B’X@(:‘,
C < C C < Q < < C
©2006¢ 00RYe  (SO02 §¢NO2) oeomq?g:(ﬂ:@z IPOSIYIRQP:  (IPOT2CIPHE
< N ° C < ° C < Q C < N
06D F26) IPCVVIZPCVOOE PYY|CPOVY agz@ooooo:oo@u 24 §2§) G@Dg@@gsgogcz
COO00IONE: T>OEIWIQS (TSP) & PM10 0lo€eoonS §50588:a8 csc0n38E:apiond

PI0QCs IQPT2GA:q|s S QPR §FPYCRE CRORQCQ03

o cre N < C Q < (9} C
sgqp:a(?:@@[g: OOPEPEICIC02EI0D coe:qp:c;oTogc aq::)ap_oqozogozmogoge@og

@535@ Q0lo0oS1 cuo 39:)"@8 00 NE: BeSIEieP: (TSP)  dloCe 2005
L gllﬂ 8 LO‘?.I U5 { %" JL§ g"eﬂ" i [2

Executive Summary E Guard Environmental Services | ES-89



Bawdwin Project/ Environmental Impact Assessment Report

g <. N 2.8 o So 8 Q. 2. [R8re, Q ¢

©3000QC630C :nqp,sx?o@osj (T{I30®9§008C 39§an?o@®[9o PROOEAO
Q__ ¢ e C..QQ_ .8 g Q Q N e < 9.9

§200COR0: O]OC?(?QE-?&SO']&)&(Y? Gogoﬂqo']oop_an GU)D%CSG(T{IS&DG@@S%].

c o¢ °

G§613(Y)0%€?(j) C\ééj (72]%GO)O(%@@WCSU)D@DSGNDG@G}?S&D:C\PSG&E (?%(J%%Q{PS(S]O&?:D@

Sll?d%@'):G&)’J CDQSZ@%QI()%O)%??:@O’S GO’{I’SC};%G§(§]O&§II

Dissolved Cadmium Dissolved Lead Dissolved Zine
o a0 i
L]
138 " e ® )
18 . A g L
= [ ]
En]. ) e L )d;"tf % i .
£ 16 ® £ E [ ]
E. ° 3 ® £ Y
5 e B S
& ® o L ]
o LI § E E «®® .
2 e " 2.0 B ¢ s o
® 13 * a & =}
=i . . H s * 0
1w s - : P % . )
o 8 gty ‘3
8 B ‘ ' )
g Ree'l Feb'1d fer'1l My 16 ula Fug1 Oer'18 D 18 Feb'1k Mar 13 Mgl e Pug 1k Der'1g Dee 18 Febott Mar 13 May 13 PR Aug 1
Monitaring date Monitering date Monitoring date
Dissolved Cobalt Total Suspended Solids Turbidity
14 400 =0
*
120 (] Lo . E L]

[} L4 » [}
=11 L " = [ ] &
é . ° EE) L ] = <
=130 a° . ; E 00 ° ® »

B & = * = ] L
g ® = E mw L e L] g ° F
B o =) a s Em . ®
= L = ® £ °
H 150 L. % 4 . 1= ; » [ ]
2
& e F P r 3 3 $ i 4 : i s. 0 oo’
P * . 8 g @ . L
. © L * L] &
NI T R e Lt 288 33 € g fsel &
g Deel Feb1d fiar'1e May 10 ul18 Buy1 Oer18 D 18 Feb-1t Mar 14 LR H PR LURI Our1g Dee 18 Feb1t Mar 13 May 18 FTRLY Aug 1l
Monitaring date Monitering date Wonitering date
LEGEND ® Lizpsr Ham Pangyun catsnment ® Lic Mam Pangyun caichment @ Lower Mam Pangyun catchment @ Mam La caichment @ hyiings River == == ANZDGY
P Dissolved cobalt, cadmium, lead and | e
Bakdwla Jolit Variure 'IIMH' zing concentrations, turbidity and EST
. " " total suspended sclids in the study
Bawduwin Project area over the period

Figure ES.7 Dissolved cobalt, cadmium, lead and zinc concentrations, turbidity and

total suspended solids in the study area over the monitoring period
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Plate ES.7 Bamboo forest
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Plat ES. Grassland forsf

Plate ES.9 Sub-tropical mixed hill forest
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Figure ES.10 Key receptor groups considered in assessment of air, noise, vibration and
health assessment and baseline monitoring locations
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Figure ES.11 Regional village receptor groups considered in assessment of potential air
quality and health impacts

Executive Summary E Guard Environmental Services | ES-111



Bawdwin Project/ Environmental Impact Assessment Report

B0 2500 750 25000
| Bawdwin Joint Venture Export comidurroceplor groupe | et

i b g b 0 . considered in assessment of potential 5

i oot kot et pmepein i _GU___“'B! V‘L% Bawdwin Project w air qualiy, noise, vibration and ES12

Figure ES.12 Export corridor receptor groups considered in assessment of potential air
quality, noise, vibration and health impacts
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