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The Project is comprised of three main components.

» A Mine Site that includes the lands and infrastructure required for open cut
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concentrates including associated management of water resources, waste
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annum over a mine life of 16.5 years. Rehabilitation would occur progressively,
and an additional seven years would be required for final rehabilitation of the
Project, resulting in a Project life of 23 years.

The assessment of environmental impacts of this Project includes the matters
referred to in the Secretary’s Environmental Assessment Requirements
provided to the Applicant on 21 June 2019 under Schedule 2, Part 2 of the
Environmental Planning and Assessment Regulation 2000.
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Applicant

Bowdens Silver Pty Ltd (“Bowdens Silver”)

Location

The Mine Site is located approximately 26km east of Mudgee and
approximately 2km to 3km northeast of Lue.

Indicative Key
Mine Site
Component Areas

Total area of disturbance within Mine Site = 422ha
(Excludes water supply pipeline corridor, 132kV transmission line corridor and
relocated Maloneys Road)

Area of open cut pits = 52ha (main open cut pit = 48ha)

Processing plant, mining facility and related infrastructure area = 22ha
Waste rock emplacement (WRE) area = 77ha

Low grade ore stockpile area = 14ha (9ha overlapping WRE)

Oxide ore stockpile area = 8ha

Tailings storage facility (TSF) area = 117ha

Southern barrier area = 32ha

Remaining disturbance areas = approximately 107ha
(Including soil and NAF waste rock stockpiles, roads, water management
structures, etc.)

Water Supply
Pipeline

A water supply pipeline would be constructed between the proposed Mine Site
and the Ulan and Moolarben Coal Mines, approximately 40km to the north-
northwest.

The pipeline would be located in a corridor approximately 58.5km in length up
to 10m wide with a wider area required for the proposed intermediate pumping
station.

The pipeline would commence at an elevation of approximately 420m AHD
near Ulan and increase in elevation to approximately 640m AHD within the
Mine Site.

Ore Types and
Quantities

Primary and low grade sulphide ore — approximately 29.9 million tonnes.
Oxide ore — approximately 1.8 million tonnes (to be stored separately on site).

Maximum Annual
Ore Extraction

Approximately 2.07 million tonnes.

Annual Water
Usage and
Sources

Average Annual Water Usage for the Project is 1 857ML for processing and
dust suppression.

This includes water from the following sources.

— Capture of water in storage dams such as from rainfall and runoff as well
as TSF return water - 806ML/year in an average year.

— Groundwater inflows of 637ML/year in an average year.

— Externally sourced via the water supply pipeline 331ML in an average
year.

— Moisture in the ore materials - 83ML/year in an average year.

Waste Rock Types
and Quantities

Total potentially acid forming (PAF) waste rock — approximately 26.6 Mt (57%).
Total non-acid forming (NAF) waste rock — approximately 19.8 Mt (43%).

Stripping Ratio

The stripping ratio of waste rock and oxide ore to primary and low grade ore
would be approximately 1.6:1.
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Ore Processing

Primary crushing (jaw crusher); milling (semi-autogenous grinding (SAG) mill
and ball mill); sequential flotation (producing silver/lead concentrate and zinc
concentrate); tailings production and thickening (56% solids).

Maximum annual throughput of approximately 2 million tonnes.

Tailings Storage
Facility

Tailings storage facility capacity approximately 30 million tonnes.
Constructed in three stages:

Stage 1 — Years 0 to 3 (6 million tonnes);

Stage 2 — Years 4 to 8 (16 million tonnes cumulative); and

Stage 3 — Years 9 to 16 (30 million tonnes cumulative).

Metal Production

Produced as mineral concentrates i.e. silver/lead concentrate and zinc
concentrate.

Annual mineral concentrate production of between 20 000 tonnes and 30 000
tonnes.

Expected total production of 66.3 million ounces of silver, 130 000 tonnes of
zinc and 95 000 tonnes of lead.

Mine Site Access

During months 0 to 6 of the site establishment and construction stage Pyangle
Road and existing Maloneys Road will be used.

Relocated Maloneys Road (comprising a new intersection with Lue Road
1.8km west of Lue, a new crossing across Lawsons Creek and 5.2km of new
public road) beyond Month 7 of the site establishment and construction stage.

Mine access road (former northern section of Maloneys Road closed from
Month 7) — approximately 2.2km in length from the relocated Maloneys Road to
the proposed Mine Site entrance.

Employment

Site establishment and construction stage — up to 320 personnel (includes
74 head office personnel - management, procurement, engineering, drafting,
administration etc). On-site full-time equivalent — 131 (over 18 months).

Operations — approximately 190 to 228 personnel (includes 20 exploration
personnel).

Hours of
Operation
(Operations)

Activity

Days

Hours

Clearing / topsoil and subsoil removal

Monday to Saturday?

7:00am to 6:00pm?

Blasting

Monday — Saturday*

10:00am to 4:00pm

Mining

7 days

7:00am to 6:00pm
7:00am to 10:00pm3
24 hrs®

NAF waste rock transfer to the TSF
embankment

Monday — Saturday?

7:00am — 6:00pm

Processing 7 days 24hrs
Concentrate Despatch Monday to Saturday! | 7:00am to 6:00pm*
Maintenance 7 days 24hrs

Rehabilitation

Monday to Saturday?*

7:00am to 6:00pm?

Notes: 1 Public Holidays excluded.
2 Daylight hours only.

3 Subject to demonstrating noise limits can be satisfied during the evening and night-

time periods.

4 Excluding 7:30am to 8:30am and 3:30pm to 4:30pm (School bus period) — when
heavy vehicles (other than buses) must not travel on Lue Road.
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Key Distances
Distance to Lue Distance to Lue
Mine Component (Northern Extent) Public School
Closest Activity (southern barrier) 1.9km 2.3km
Main Open Cut Pit 2.1km 2.6km
Primary Crusher 2.9km 3.4km
Semi Autogenous Grinding Mill 3.3km 3.8km
Tailings Storage Facility (TSF) 1.9km 2.8km

Note: Intervening topography provides a considerable visual and noise barrier between the

Mine Site components and Lue.

Project Life

Approximately 23 years comprising the site establishment and construction
stage, mining and processing operations (to the end of concentrate
production) and includes an approximately 7 year period for final rehabilitation
and maintenance*.

* Progressive rehabilitation would occur from the commencement of site
establishment and construction.

Mine Life

Approximately 16.5 years comprising the site establishment and construction
stage (approximately 18 months), mining (approximately 15.5 years
commencing after the first 6 months) and processing (approximately 15 years
to the end of concentrate production).

Capital Investment
Value

$246.55 million
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INTRODUCTION

Bowdens Silver Pty Limited (Bowdens
Silver) proposes to develop and operate an
open cut silver mine approximately 26km
east of Mudgee within the Mid-Western
Regional Local Government Area of New
South Wales (see Figure ES-1). The Mine
Site would be located approximately 2km to
3km northeast of Lue on Bowdens Silver-
owned land, land under option to purchase,
or land the subject of agreements with
Bowdens Silver.

The proposed mine and its associated
infrastructure (the “Project”) would comprise
the following three principal component
areas displayed on Figure ES-1 and which
are collectively referred to as the
“Application Area”.

1. The “Mine Site” that includes the lands
and infrastructure required for open cut
mining and processing of ore, and the
production of silver/lead and zinc
concentrates including associated
management of water resources, waste
rock and tailings materials.

2. The “relocated Maloneys Road” (a
public road) which would provide access
to the Mine Site from Lue Road west of
Lue and would comprise a relocated
section of Maloneys Road, a new
railway bridge overpass and a new road
crossing of Lawsons Creek.

3. A “water supply pipeline corridor”
extending approximately 58.5km from
the Mine Site to the Ulan and Moolarben
Coal Mines to supply the Project with
make-up water required for processing
and dust suppression.
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It is proposed that a total of approximately
29.9 million tonnes of ore would be extracted
from the deposit and processed on site to
produce approximately 310 000t of mineral
concentrates throughout the mine life. The
principal products to be produced from the
Bowdens Silver Mine would include a
silver/lead concentrate and a zinc concentrate
(with a small content of silver).

These products have a wide range of
applications across a number of industries.
For example, silver is widely used in the
production of photovoltaic cells (for solar
panels), telecommunication applications,
consumer electronics, electric vehicles,
robotics, industrial automation, aerospace
and medical products (Plates ES-1 to ES-4).

This EIS has incorporated assessment of the
proposed relocation of 500KV powerlines
that currently traverse the proposed Mine
Site. In addition, external electrical power
supply for the Project will be required but is
not assessed as part of this application. These
component of the development would be the
subject of separate Part 5 applications under
the Environmental Planning and Assessment
Act 1979 (“EP&A Act”) prepared in

conjunction  with the relevant energy
provider.
THE APPLICANT

The Applicant, Bowdens Silver Pty Limited,
is a 100% owned subsidiary of Silver Mines
Limited, a publicly-listed company trading
on the Australian Securities Exchange.
Bowdens Silver holds 100% of Exploration
Licence EL5920 which contains the
Bowdens silver deposit.

ES-1
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Plate ES-1 Photovoltaic Cells

Plate ES-3 Water Filters

Plate ES-4 Brazing Alloys and Solders

Bowdens Silver is controlled by a Board of
Directors and management team with a
comprehensive range of skills and experience
in exploration, mine development, finance
and administration.

PROJECT OBJECTIVES

The objectives of Bowdens Silver in
developing and operating the Project are to:

e maximise the recovery of the silver, zinc
and lead minerals from the defined ore
reserves within the proposed open cut
pits;

( = RW. CORKERY & CO. PTY. LIMITED

undertake all  activities in an
environmentally and socially responsible
manner to demonstrate compliance with
relevant criteria and satisfy reasonable
community expectations;

ensure the health of its workforce and
the surrounding community is not
adversely affected,;

preserve the existing character of Lue;

maintain a positive relationship with the
surrounding agricultural industry and
maximise productivity on land retained
for agricultural production;

provide a stimulus for the Mudgee,
Rylstone, Kandos and  district
economies; and

ES-3
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e achieve the above objectives in a cost-
effective manner to ensure the Bowdens
Silver Project is economically viable.

LEGISLATION, PLANNING AND
APPROVALS

Legislative Context

A range of Commonwealth and State
legislation apply to the Project. Relevant
legislation was reviewed to identify the suite
of environmental aspects that need to be
addressed in the Environmental Impact
Statement. The key  Commonwealth
legislation relevant to the Project are as
follows.

e Native Title Act 1993

e Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act)

e National Greenhouse and Energy

Reporting Act 2007

The Project was referred to the
Commonwealth Department of Energy and
the Environment (DoEE) on 20 December
2018 (now the Department of Agriculture,
Water and the Environment). On 5 April
2019 advice was received from the then
DoEE that the Project was determined to be a
controlled action under the EPBC Act due to
the potential for impacts to listed threatened
species and communities protected under
Section 18 and Section 18A of the EPBC
Act. The action is to be assessed under the
bilateral agreement with the NSW
Government.

The key NSW legislation relating to the
approvals, leases and licences required for
the Project are as follows.

e Environmental Planning and Assessment
Act 1979

e Mining Act 1992

e Protection of the
Operations Act 1997

Environment

ES-4
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e Water Management Act 2000
e Roads Act 1993
e Explosives Act 2003

State and Local Planning Context

The Environmental Planning and Assessment
Act 1979 (EP&A Act) provides the
framework  for the assessment and
determination of development applications in
NSW and is administered by the Department
of Planning, Industry and Environment.

Development consent is required under the
EP&A Act for the purposes of mining in
NSW. The Project has been submitted for
approval under Part4, Division 4.7 of the
EP&A Act as a State Significant
Development as the capital investment value
for the Project would exceed the $30 million
threshold for State Significant Development.
This is because of the effect of Clause 8 and
Schedule 1 of State Environmental Planning
Policy (State and Regional Development)
2011.

The Project has been designed with
recognition of a number of relevant State
planning instruments and regional strategic
documents as well as the requirements of the
Mid-Western Regional Local Environmental
Plan (LEP) 2012.

The Mid-Western Regional LEP identifies
that the Mine Site and relocated Maloneys
Road are wholly located within land zoned
RU1 — Primary Production with, open cut
mining permissible with consent within this
zone. The water supply pipeline corridor
traverses land zoned RU1 - Primary
Production and RU5 — Large Lot Residential.
Water supply systems are permissible with
consent on land zoned RUl - Primary
Production, however, they are prohibited on
land zoned R5 — Large Lot Residential. In
accordance with Section 4.38(3) of the
EP&A Act, development consent may still be
granted by the Minister for the development
of the water supply pipeline on land zoned

AN
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R5 — Large Lot Residential as only part of
the development is prohibited by the Mid-
Western Regional LEP.

It is considered that the Project would be
consistent with the Mid-Western Regional
LEP and would not compromise the
achievement of the relevant objectives of the
plan.

Approvals Required

In addition to development consent,
Bowdens Silver anticipates that the following
key environmental and planning approvals,
licences and leases would be required.

e An approval from the Commonwealth
Minister for the Environment and
Energy under the Commonwealth
Environment Protection and Biodiversity
Conservation Act 1999 as the Project has
been determined to be a controlled
action.

e An Environment Protection Licence
under the Protection of the Environment
Operations Act 1997.

e A Mining Lease(s) under the Mining
Act 1992.

e Water Access Licences under the
relevant water sharing plans under the
Water Management Act 2000.

e Permits under the Roads Act 1993 to
undertake the proposed relocation of
Maloneys Road, intersection works and
the installation of the water supply
pipeline beneath public roads.

e Appropriate approvals and licences from
SafeWork NSW for the on-site storage
(detonators, boosters/primers only) and
use of explosives and notification of
dangerous goods stored and used on site.
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Other Agreements

The Project would require the following
agreements in order to proceed as proposed.
While not formal approvals, these
agreements would be subject to terms as
agreed between the relevant parties.

e Commercial agreements would be
required with the relevant parties for the
supply of make-up water from the Ulan
Coal Mine and Moolarben Coal Mine.

e Agreements with the owners of
residences that are predicted to
experience noise levels generated by the
Project at levels that exceed the
assessment criteria in accordance with
the NSW Government’s Voluntary Land
Acquisition and Mitigation  Policy
(VLAMP).

e Although not a requirement, Bowdens
Silver has volunteered to provide a
further six landowners with mitigation
(under agreement) where noise levels are
predicted to only negligibly exceed the
assessment criteria.

e The current Biodiversity Offset Strategy
is for  Biodiversity  Stewardship
Agreements to be sought over land
within the Mine Site and other properties
to establish areas for in-perpetuity
biodiversity conservation in order that
the residual biodiversity impacts of the
Project are offset.

e Bowdens Silver has negotiated a range
of agreements with landowners that
would result in purchase or lease of
properties should approval for the
Project be granted. The details of these
agreements are confidential, however,
where appropriate, the property over
which there is such an agreement is
included in the EIS and relevant
technical assessments as Project-related.

ES-5
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PROJECT BACKGROUND

The original exploration licences covering
the “Bowdens” property and a number of
surrounding properties were granted in 1989
and 1990 to CRA Exploration Pty Limited.
In July 1989, follow-up exploration of an
anomalous stream sediment sample and
mineralised float, led to the discovery of
outcropping sulphide-bearing rocks which
assayed 860 parts per million silver, 1.0%
zinc and 0.5% lead. Exploration drilling
within the exploration licence has since been
undertaken by a number of companies with
the principal objective of delineating a
mineral resource and ore reserve for the
deposit.

In March 2016, Silver Mines Limited
announced it had entered into a Sale and
Purchase  agreement  with  Kingsgate
Consolidated Limited (Kingsgate) whereby it
would acquire 85% of the Bowdens Silver
Project. The purchase of the Bowdens Silver
Project by Silver Mines Limited was
completed on 29 June 2016. The acquisition
of the remaining 15% of the Project was
announced on 29 December 2016.

An Ore Reserve Statement, compliant with
the JORC! Code, was completed for the
Bowdens silver deposit in May 2018 based
upon data from approximately 83 500m of
drilling in 653 drill holes. The recoverable
primary and low grade ore within the
proposed open cut pits is estimated to be
approximately ~ 29.9 million  tonnes at
an average grade of 69g/t silver, 0.44% zinc
and 0.32% lead. This corresponds to total
insitu  quantities  of  approximately
66.3 million ounces of silver, 130000t of
zinc and 95 000t of lead.

12012 Joint Ore Reserves Committee, i.e.the
“Australian Code for Reporting of Exploration
Results, Mineral Resources and Ore Reserves”.
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NSW MINES NEAR POPULATION
CENTRES

In recent years, mining has contributed
significantly to the growth of some towns
and cities in central western NSW such as
Orange, Parkes and Mudgee and, in some
cases, mining has co-existed on the edges of
population centres such as Blayney, Peak
Hill and Tomingley. It is noted that each of
these latter population centres were/are closer
to the mining operations than is proposed for
the Bowdens Silver Project in respect to Lue.

Bowdens Silver acknowledges the concerns
expressed by some community members in
Lue regarding the proximity of Lue to the
proposed Mine Site for the Project,
particularly given many of the residents have
not previously lived near a mine. Whilst it is
acknowledged that some environmental
issues arose during the operation of the Peak
Hill and Tomingley mines, particularly
during the site  establishment and
construction stage, the greater distance
between Lue and the operational areas within
the Mine Site, together with the early
implementation of mitigation measures and
specific procedures introduced for the Peak
Hill and Tomingley Mines, would assist to
substantially minimise and potentially avoid
the environmental issues for the Bowdens
Silver Project.

It is noted that no part of the Mine Site, the
Tailings Storage Facility (TSF), the
processing facilities or other related
infrastructure will be visible from Lue.

It is further noted that, whilst the Project
would result in a significant overall net
benefit to the local, national and global
economies, it would have a significantly
smaller footprint than some other operations
within the region (e.g. Ulan Coal Mine,
Moolarben Coal Mine, Wilpinjong Coal
Mine, Cadia Valley Operations). As such, the
Project would be in a unique position to be
able to provide maximum social and
economic benefits to the community whilst
its scale would limit potential impacts.

AN

{@ﬂ R.W. CORKERY & CO. PTY. LIMITED

N



ENVIRONMENTAL IMPACT STATEMENT
Executive Summary

PROJECT DESCRIPTION

Overview

Figure ES-2 displays the indicative Mine
Site layout which includes the following
principal components.

e a main open cut pit and two satellite
open cut pits, collectively covering
approximately 52ha;

e a processing plant and related
infrastructure covering approximately
22ha;

e a waste rock emplacement covering
approximately 77ha;

e a low grade ore stockpile covering
approximately 14ha, including 9ha that
would be located on the waste rock
emplacement);

e an oxide ore
approximately 8ha;

stockpile  covering

e a tailings storage facility covering
approximately 117ha; and

¢ the southern barrier to provide visual and
acoustic protection to properties south of
the Mine Site covering approximately
32ha.

The above components would be supported

by a range of on-site and off-site
infrastructure. The on-site infrastructure
would comprise haul roads, water
management structures, power/water

reticulation, workshops, stores, compounds
and  offices/amenities. ~ The  off-site
infrastructure would comprise a relocated
section of Maloneys Road (including a new
railway bridge crossing and new crossing of
Lawsons Creek), a 132kV  power
transmission line and a water supply pipeline
for the delivery of water from the Ulan Coal
Mine and/or Moolarben Coal Mine to the
Mine Site. It is noted that the 132kV power
transmission line required for the mine power
supply would be the subject of a separate
Part 5 application submitted under the EP&A
Act.
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No smelting activities will be undertaken at
the Project.

Site Establishment and Construction
Stage

Mine Site

Bowdens Silver would undertake key site
establishment and construction activities
within the Mine Site during an approximate
18 month period following receipt of
development consent and all other necessary
approvals, licences and leases. These
activities would include the following

e Preparatory activities for the
establishment of infrastructure and Mine
Site  components. This includes all
vegetation clearing and preliminary
environmental controls.

e Pre-strip of the main open cut pit to
remove waste rock material above the
identified ore materials and to prepare
the area for mining.

o Civil works to allow for the construction
of the pads for the processing plant,
mining  facility, run-of-mine pad,
crushed ore stockpile, raw water pond
and the 1ML capacity dewatering pond.

e Construction of the various plant items
or infrastructure and commissioning of
the processing plant.

e Construction of the initial embankment
of the tailings storage facility (Stage 1).

Off-site Road Network

The off-site road network would be
constructed during the initial 6 months of the
site establishment and construction stage.
The key activities that would be undertaken
during this period would include the
following.

e Construction of the relocated Maloneys
Road.

e Construction of the relocated Maloneys
Road/Lue Road Intersection.

ES-7
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e Construction of the new crossing across
Lawsons Creek.

e Construction of the relocated Maloneys
Road Rail Bridge.

Water Supply Pipeline Corridor

The construction of the water supply pipeline
would occur over a 10 month period
(i.e. from Month 7 to Month 16 of the site
establishment and construction stage).

Mining Operations

Following removal of vegetation and soil
materials, mining would commence with the
removal of any friable weathered materials.
These materials would be directly extracted
using an excavator or ripped and pushed up
using a bulldozer and loaded into haul trucks
using an excavator or front-end loader.
Extracted material would be loaded into haul
trucks for transportation to the waste rock
emplacement, low grade ore stockpile or
other locations where waste rock is being
used for construction of infrastructure.

Following removal of the friable weathered
materials, the bulk of the ore and waste rock
would require  blasting. Following
completion of each blast, boundaries between
ore and each type of waste rock would, if
required, be identified and marked out.
Fragmented material would then be loaded
into haul trucks using an excavator. Ore
would be transported to the run-of-mine pad
and stockpiled prior to being processed.

Waste Rock Management

Material containing insufficient quantities of
silver, zinc and/or lead to justify processing
would be identified as part of infill drilling.
Potentially-acid forming waste rock would be
directed to the waste rock emplacement for
placement and encapsulation. All non-acid
forming waste rock would be used for on-site
construction activities such as the staged
development of the tailings storage facility
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embankment, backfilling of satellite pits east
and west, placed in the southern barrier for
subsequent retrieval and for rehabilitation
activities.

Low Grade and Oxide Ore Stockpiling

Low grade ore and oxide ore generated by
the mining operations throughout the mine
life would be stockpiled. Processing of these
materials would be dependent upon either the
economic conditions (low grade ore) or
treatment (processing) requirements (oxide
ore). In the event they are not processed,
quantities of the low grade ore and oxide ore
may remain in part, or in full at the end of the
Project life.

Processing Operations

Bowdens Silver proposes to process all ore
extracted from the open cut pits using an on-
site processing plant to produce a silver/lead
concentrate and a zinc concentrate (with a
small content of silver). Bowdens Silver
would produce approximately 310 000t of
mineral concentrates throughout the mine
life, approximately 60% of which would be
zinc concentrate and approximately 40%
silver/lead concentrate. The bulk of the silver
recovered would be within the silver/lead
concentrate. Annual production of mineral
concentrates would vary from approximately
20 000t to 30 000t, with the quantity and
proportion varying annually and reflecting
the proportion of the recovered minerals in
the ore extracted.

The processing plant has been designed to
process approximately 2 million tonnes per
annum of run-of-mine ore to produce
silver/lead and zinc concentrates using
sequential flotation. The processing plant
would include the following principal
components.

e A single stage primary jaw crusher.

e A crushed ore stockpile and reclaim.
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e A semi-autogenous grinding mill, ball
mill and pebble crusher.

e Reagent mixing and distribution
including sodium cyanide and other
reagents.

o A silver/lead flotation circuit comprising
roughers, rougher concentrate re-grind
and cleaners.

e Silver/lead concentrate thickening and
filtration.

e A zinc flotation circuit comprising
roughers, rougher concentrate re-grind
and cleaners.

e Zinc concentrate
filtration.

thickening  and

e Concentrate bagging/containerisation
facilities and storage.

e Tailings thickening and pumping.

Tailings from the flotation circuits would be
pumped to the tailings thickener where
flocculant would be added to assist fine
particle settling. The thickened tailings
underflow (approximately 56% solids by
weight) would be pumped to the tailings
storage facility for storage and further water
(decant) recovery. Recovered water from the
tailings storage facility would be collected at
a floating pontoon and pumped to the process
plant water tank for re-use in the processing
plant.

Transportation and Traffic

Access to the Mine Site is currently provided
via Lue Road, Pyangle Road and Maloneys
Road. Lue Road is the main road between
Mudgee and Rylstone whilst Pyangle Road
and Maloneys Road are local roads.

Access to the Mine Site during the early
stages of the site establishment and
construction stage (until approximately the
end of Month 6) would be provided by the
existing road network, i.e. principally using

ES-10
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Pyangle Road (from Lue Road) and
Maloneys Road. Access to the Mine Site
during the latter stages of the site
establishment and construction stage (from
about Month 7) and the entire operational
stage would be via Lue Road, relocated
Maloneys Road and the mine access road.

Whilst it would be necessary for some heavy
vehicles accessing the Mine Site during the
initial 6 months of the site establishment and
construction stage to transit through Lue, it is
envisaged that by establishing access to the
Mine Site from Lue Road to the west of Lue
early in the development of the Project, very
few heavy vehicles delivering components
and consumables would pass through Lue in
order to gain access to the Mine Site.

Operational  traffic  movements would
principally be generated by mine and
exploration personnel attending or departing
the Mine Site for work. In order to limit
traffic generation at key shift changeover,
Bowdens Silver proposes to offer bus
transportation to employees, in addition to
adopting staggered shifts times across the
administration, mining, processing and
maintenance functions.

Based on the annual production of between
20 000t and 30 000t of mineral concentrates,
average daily product despatches would be
approximately one to three truckloads
generating two to sixheavy vehicle
movements Monday to Saturday, public
holidays excluded. B-double trucks would be
used to transport the concentrate containers
in order to maximise the load carried and
minimise the number of truck movements.
Additional truck movements would be
generated by the delivery of equipment and
consumables necessary for the operation of
the Project.

Water Supply and Licensing

Once operations commence, water would be
required principally for the processing of ore
with lesser quantities required for dust
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suppression on the crushing and screening
equipment and haul roads throughout the
Mine Site. Average water use would require
up to approximately 5.0ML of water per day
when it peaks in Year 8 of operations.

Water sources for the Project would include
the following sources listed preferentially in
order and type of use.

1. Surface water collected by the leachate
management dam for recycling and reuse
in processing operations.

2. Groundwater and surface  water
accumulating within the open cut pit for
recycling and reuse in processing
operations.

3. TSF return decant water for recycling
and reuse in processing operations.

4. Surface water collected within the
sediment dams (but unsuitable for
release) or authorised under harvestable
rights entitlements for use in dust
suppression activities.

5. External supply of excess water from the
Ulan Coal Mine and/or Moolarben Coal
Mine via a dedicated water supply
pipeline.

In order to ensure sufficient water is
available on a continuous basis for
processing and dust suppression, Bowdens
Silver proposes to construct a buried pipeline
from the Ulan Coal Mine and the Moolarben
Coal Mine to the Mine Site that could convey
up to 55ML of water per day, thereby
removing any uncertainties related to the
availability of other water sources on site.
Surplus water from the Ulan Coal Mine
and/or Moolarben Coal Mine would be
pumped to the Mine Site via the proposed
water supply pipeline in accordance with
commercial agreements between the parties.
All water sourced via the water supply
pipeline would be pumped to a turkeys nest
dam with any excess diverted to the TSF.

AN
{C=> R.W.CORKERY & CO. PTY. LIMITED

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/24

Water sourced via the water supply pipeline
would preferentially be treated near the
initial section of the pipeline and be subject
to commercial arrangements. This would
permit better quality water to be pumped
within the pipeline and to be received at the
Mine Site.

Given the number of options available within
and externally for the supply of water to the
Mine Site, Bowdens Silver is confident that
suitable contingencies are in place should the
recently experienced drought conditions
continue.

The predicted maximum annual water access
licence requirement from the respective
water sources during mining would be as
follows.

e NSW Murray Darling Basin Porous
Rock Groundwater Sources, 2011 -
Sydney Basin Murray Darling Basin
Groundwater Source — 194ML.

e Water Sharing Plan for the NSW Murray
Darling Basin  Fractured  Rock
Groundwater Sources 2011 Lachlan
Fold Belt Murray Darling Basin
Groundwater ~ Source -  (Other)
Management Zone — 907ML.

e Water Sharing Plan for the Macquarie
Bogan Unregulated and Alluvial Water
Source 2012 — Lawsons Creek Water
Source — 136ML.

These requirements include groundwater
inflows to the open cut pit, surface water
captured due to the construction of the TSF
and the predicted baseflow reduction to
Lawsons Creek and Hawkins Creek.

Bowdens Silver has secured sufficient
allocation to account for peak groundwater
inflows during mining and would secure the
necessary surface water licence allocation
prior to determination of the application.
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Project Life and Operational Hours

The Project would require a site
establishment and construction period of
approximately 18 months during which the
processing plant and all related infrastructure
and the initial embankment of the tailings
storage facility would be constructed. Once
operational, Bowdens Silver anticipates the

ENVIRONMENTAL IMPACT STATEMENT
Executive Summary

approximately  16.5 years, i.e. from the
commencement of the site establishment and
construction stage to the completion of
concentrate production. It is envisaged
rehabilitation activities would be completed
over a period of approximately 7 years,
i.e. from Year 16 to Year 23. Figure ES-3
displays the duration of each of the main
components throughout the mine life and
Project life.

mine would produce concentrates for

approximately 15years. In total, it is

proposed the mine life would be
- Site establishment and construction stage (1.5 years)

Mining (15.5 years)
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MINE LIFE AND PROJECT LIFE

Table ES-1 presents the proposed operating
hours during the site establishment and
construction stage.

Table ES-2 presents the proposed operating
hours throughout the remainder of the Project
life.

Table ES-1 Table ES-2
Site Establishment and Construction Stage Operational Stage Operating Hours
Operating Hours Activity Days Hours
Activity Days Hours Clearing / topsoil and Monday — | 7:00am — 6:00pm?
Site Earthworks and Monday — | 7:00am — 10:00pm* subsoil removal Saturday*
Infrastructure (and within | Friday Blasting Monday — | 10:00am — 4:00pm
main open cut pit) Saturday |7:00am — 6:00pm Saturday?
Processing Plant Monday — | 7:00am — 10:00pm? Mining 7 days 7:00am — 6:00pm?

Friday Non-acid forming waste | Monday — | 7:00am — 6:00pm
Saturday |7:00am — 6:00pm rock transfer to the Saturday*
Tailings Storage Facility |Monday — | 7:00am — 6:00pm3 tailings storage facility
Friday embankment
Saturday | 7:00am — 6:00pm3 Processing 7 days 24hrs
Off-site Road Monday — | 7:00am — 6:00pm? Concentrate Despatch Monday — | 7:00am — 6:00pm*
Construction Friday Saturday!
Saturday |8:00am — 1:00pm Maintenance 7 days 24hrs
Water Pipeline and Monday — | 7:00am — 8:00pm? Rehabilitation Monday — | 7:00am — 6:00pm?
Transmission Line Friday Saturday!
Installation Saturday | 8:00am — 6:00pm3 1. Public Holidays excluded.

1. Subject to demonstrating noise limits can be satisfied
during this period

2. Only low-noise/inaudible activities would be undertaken
beyond 6:00pm during the latter stages of construction and
commissioning

3. Daylight hours only

ES-12

2. Daylight hours only.

3. Operations outside these times dependent upon
demonstrating noise limits can be satisfied

4. Excluding 7:30am to 8:30am and 3:30pm to 4:30pm
(School bus period).
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Rehabilitation and Final Landform

Rehabilitation of all areas disturbed by
mining-related activities would be an integral
part of the Project. Emphasis would be
placed upon progressively creating final
landforms, wherever practicable, and re-
establishing soil profiles and vegetation
essential to achieving the preferred final land
use(s) during and following the cessation of
operations. The nature of the Project dictates,
however, that the disturbed areas associated
with the main open cut pit, processing area
and tailings storage facility would remain
active throughout the mine life and, as a
consequence, the opportunity to undertake
progressive rehabilitation of  these
components would be minimal. Figure ES-4
displays the final landform across the Mine
Site at the end of the Project life.

CONSULTATION

Consultation has been undertaken to inform
the community and government agencies
about the Project and to gain an
understanding of the issues that need to be
considered by Bowdens Silver and addressed
in the Environmental Impact Statement.

Initial community consultation for the Project
was undertaken by Kingsgate prior to the
2012 exploratory drilling programs. Since
acquiring the Project in 2016, Bowdens
Silver has undertaken extensive community
consultation throughout the design stages of
the Project and during the environmental and
social assessments for the Environmental
Impact Statement. Consultation has been
undertaken using a range of forums and
formats including, but not limited to, a
program of individual landowner
consultation, distribution of newsletters /
Project information sheets, the establishment
of a website, a series of Community
Information Days and a Community
Consultative Committee (CCC).
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As part of the wider Social Impact
Assessment  undertaken by  Umwelt
(Australia) Pty Limited to inform the Project
design, a program of research and
engagement was also undertaken.

ENVIRONMENTAL FEATURES
SAFEGUARDS AND IMPACTS

The components and features of the existing
environment within and in the vicinity of the
Mine Site have been studied in detail and
used to inform the design of the Project to
avoid or minimise potential impacts. The
Mine Site is situated on the outer western
flanks of the Great Dividing Range which is
dominated by elevated rocky ridges separated
by either broad and flat or partially confined
alluvial valley settings.

The Mine Site is located within a rural area
principally used for cattle and sheep grazing.
A total of 28 privately-owned rural
residences are located within 3km of the edge
of the closest open cut pit with four of these
residences located within  2km. All
residences  within  Lue lie between
approximately 2km and 3km southwest of
the closest open cut pit. Figure ES-5
displays the surrounding land ownership and
residence locations used to inform the design
of the Project and the assessment of potential
environmental impacts.

The following provides a brief overview of
the main components of the existing
environment, the proposed safeguards to be
implemented to minimise adverse effects and
the assessed level of impact(s) arising from
the Project.
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are presented in Appendix 5
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Noise

During mining and processing operations,
the day-time and evening / night-time Project
Noise Trigger Levels would be satisfied at all
residences and receivers in the vicinity of the
Mine Site with the exception of eleven of the
closest privately-owned residences. These
outcomes would be managed in accordance
with the NSW Government’s Voluntary Land
Acquisition and Mitigation Policy (VLAMP)
with ongoing management designed to
minimise the risk of impact.

Background noise measurements around the
Mine Site and within Lue have established
that the existing day-time noise levels are
low and typically in the range 25dB(A) to
30dB(A). Background noise levels of an
evening and night are also low and typically
around 25dB(A) or less. A suite of
meteorological data has also been assembled
to assist in predicting noise levels attributable
to the Project.

The day-time Construction Noise
Management Level for the first 6 months of
the site establishment and construction stage
would be Laegismin 45dB(A). From Month 7
onwards and throughout the entire Project
operation, the day-time Project Noise Trigger
Level would be 40dB(A) whereas for
evening and night-time operations, the
Project Noise Trigger Level would be
35dB(A).

Management of noise impacts throughout the
operation of the Project would involve the
following.

e The use of noise-attenuated mobile
equipment.

e Restrictions on the number and location
of mobile equipment items used.

e Restricted operations of an evening and
night-time.

e The use of interim or long-term noise
barriers.
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e Full or partial enclosure of noisy fixed
plant.

e Use of
forecasting.

predictive  meteorological

¢ A regime of real-time noise monitoring.

e Regular liaison  with  surrounding
landowners to inform and/or discuss any
noise-related issues.

e Adaptive site management.

During the site  establishment and
construction stage, the Construction Noise
Management Level would be satisfied at all
privately-owned residences and receivers
except for the following.

1. Road construction activities during the
construction of the new Lue Road/
relocated Maloneys Road intersection —
throughout a period of approximately
1 to 2 months: at five residences.

2. Water supply pipeline installation,
principally when the trench for the
pipeline is being excavated — throughout
a period of 1to 2days: at seven
residences (sequentially).

During mining and processing operations, the
day-time and evening/ night-time Project
Noise Trigger Levels would be satisfied at all
residences and receivers in the vicinity of the
Mine Site with the exception of eleven of the
closest privately-owned residences.
Table ES-3 presents a summary of the
operational noise assessment outcomes in
accordance with EPA Noise Policy for
Industry  (2017) and the VLAMP.
Figures ES-6, ES-7 and ES-8 present the
outcomes of the operational noise impact
assessment during the daytime, evening and
night periods, respectively. It is noted that
these outcomes include Project-related
residences.
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Table ES-3
Noise Impact Assessment Outcomes (under the Voluntary Land Acquisition and Mitigation
Policy)
Predicted noise No. of
exceedances Predicted impact |residences |Bowdens Silver’s approach
No exceedance | Acceptable (but not 112 No mitigation actions required at the residences
inaudible at all times)
1-2dB(A) Negligible 6 No mitigation actions required, however,

Bowdens would commission a builder and
acoustic technician to visit properties to assess
measures to improve properties

3-5dB(A) Marginal 4 Mitigation to the dwelling may include air
conditioning, double window glazing, other
facade and roof upgrades etc.

>5dB(A) Moderate 1 Flexibility in mine operation, in noise enhancing
(day/evening) weather conditions.
Significant (Night) Offer acquisition or enter into an agreement with
compensation.
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Bowdens Silver proposes to enter into
agreements with the owners of the four
residences where exceedances of 3dB(A) to
5dB(A) are predicted, to mitigate predicted
noise levels at the properties through
architectural  improvements  determined
during an inspection of the residence by an
acoustic specialist and experienced builder.
Bowdens Silver has also offered the
remaining six landowners the opportunity to
enter into an agreement to install relevant
mitigation measures as agreed by the
landowner despite any requirement to do so
under the VLAMP.

It is acknowledged that whilst the Project
Noise Trigger Levels would be satisfied at all
other residences around the Mine Site and
within Lue, the existing low background
noise levels would result in noise generated
within the Mine Site being periodically
audible external to residences located up to
approximately 3km from the Mine Site. This
would include the bulk of Lue and a number
of the surrounding rural lifestyle blocks.
Mine noise levels may also be discernible
external to residences at distances greater
than approximately 3km from the Mine Site
subject to the prevailing background noise
level, the extent of the intervening
topography and disposition of the receiver
(i.e. a resident going about their daily
activities or standing silent listening for
distant mine noise).

Predicted road traffic noise levels at two
residences 10m and 15m away from Lue
Road would be above the relevant vibration
criteria during the first 6 months of the site
establishment and construction stage. During
the remainder of the site establishment and
construction stage and throughout the
operational stage of the Project, predicted
traffic noise levels would be compliant at all
privately-owned residences. There would be
a minor impact from the increases in traffic
travelling past Lue Public School, however,
the impact is assessed as minor, particularly

AN
{C=> R.W.CORKERY & CO. PTY. LIMITED

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/24

given the existing level of traffic passing the
school generates noise levels over the
nominated noise criterion for a school.

Bowdens Silver is committed to operating
the Project in accordance with Noise
Management Plans (i.e. one for the site
establishment and construction stage and one
for all mining and processing operations)
with at least two real-time noise monitors to
assist in maximising the opportunities to pre-
emptively adjust operations to comply with
the Construction Noise Management Levels
and Project Noise Trigger Levels.

Blasting and Vibration

In order to ensure the impacts from blasting
associated with the Project are minimised,
each blast would be designed to ensure
compliance with the relevant blasting
criteria. Based upon the assessment of
indicative blast designs and maximum
instantaneous charges for the blasts in both
ore and waste rock, the blasting and
vibration assessment has predicted there
would only be minor exceedances of the
relevant amenity blast criteria at three
residences, two of which would be the subject
of a Voluntary Land Acquisition and
Mitigation Policy agreement.

All residents within 2km of the open cut pits
would be informed of the proposed blasting
schedules, noting that most of the blasts in
the first six years of operation would not be
located at the closest point of the open cut
pits to privately-owned residences.

Prior to the commencement of blasting,
Bowdens Silver would commission structural
surveys of residences within a 2km radius of
the open cut pit limits, subject to access
being provided by the landowner/occupier.

All blasts would be monitored to enable
continuous refinement of blasting practices
and the development and updating of site
laws based on blast monitoring results.
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Blasting personnel would iteratively design
all blasts based upon the refined site blast
laws that would be developed over time
through monitoring and feedback of
outcomes from blasting within the open cut
pits to avoid any exceedances at all privately-
owned residences.

Monitoring of the impacts associated with
blasting and vibration would be undertaken
in accordance with a Blast Management Plan.

Air Quality

The air quality modelling predicts that there
would be no exceedance of annual average
TSP, PMyp and PMzs, maximum 24-hour
average PM1o and PMzs, or dust deposition
criteria at any privately-owned residences or
receivers, either from the Project alone or
cumulatively.

Furthermore, no exceedances of the impact
assessment criteria are predicted at any
Project-related or private residences for
metal dust concentrations, respirable
crystalline silica or hydrogen cyanide.

The qualitative assessment for the water
supply pipeline concludes that, given the
limited footprint of disturbance and fact that
construction activities would only be
occurring at any one location for a limited
period of time, with the implementation of the
proposed management measures, the
potential for dust impacts from the water
supply pipeline are very low.

An extensive air quality monitoring network
was established for the Project in order to
characterise the existing ambient air quality
environment. Using collected data, the
baseline air quality presented in Table ES-4
has been established and used for assessment
purposes.

A suite of meteorological data has also been
assembled to assist in modelling dust
emissions attributable to the Project.
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Table ES-4
Adopted Background for Cumulative Assessment
Averaging Adopted
Pollutant |period background value
PMio 24-hour Daily varying with a
average?! maximum of 43.7ug/m3

Annual average |13.6ug/m3

PM2s 24-hour average | Daily varying with a
maximum of 15.4pug/m3

Annual average |3.9ug/m3

TSP Annual average |30.7ug/m3
Dust Annual average |1g/m?month
deposition

1. Calculated based on the highest measured concentration across
each site for each day, except for the two days that the BAM1
measurement was already at or above the impact assessment
criterion due to regional dust storms.

Source: Ramboll (2020) — Table 5.3

Potential air quality impacts resulting from
construction and operational activities at the
Mine Site have been quantitatively assessed
using a Level 2 assessment in accordance
with the Approved Methods for the
Modelling and Assessment of Air Pollutants
in New South Wales (NSW EPA, 2016). A
qualitative assessment was also undertaken
for emissions associated with the water

supply pipeline.

Management measures which have been
applied in the modelling (as applicable)
include the following.

e Application of a site-wide vehicle speed
limit and confinement of vehicle travel
to designated routes to reduce wheel-
generated dust.

e Haul roads would be actively maintained
and watered to reduce wheel-generated
dust.

e Progressive rehabilitation (both
temporary and long-term) of disturbed
areas.

e Minimisation of travel speed and the
distance travelled by bulldozers and
coordination of activities to reduce push
and haul distances and double handling.
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e Minimising drop heights when loading
ore, waste rock, and soil.

e Enclosure of the run-of-mine feed
hopper on three sides and water
application during crushing.

e Use of water sprays and/or dust
aprons/collectors for drill rigs.

In addition to these management measures, a
proactive air quality management system
would be adopted using a combination of the
following.

e Meteorological forecasts — to predict
when the risk of dust emissions may be
high (due to adverse weather) in specific
directions around the Mine Site and
allow procedures and preparatory
measures to be implemented.

e Visual monitoring — to provide an
effective mechanism for proactive
control of dust at source. For example,
using the NSW EPA Dust Assessment
Handbook,  visual triggers  for
unacceptable dust at source (e.g. wheel-
generated dust above tray height) are
established to determine the need for
action and response.

¢ Real-time meteorological and air quality

monitoring — to provide alerts for
appropriate personnel when short-term
dust levels increase, to allow

management of the location and intensity
of activities or increased controls.

These management measures and the
proactive air quality management system
would be outlined within an Air Quality
Management Plan prepared for the Project.

Greenhouse Gas

The predicted annual average Scopel
Greenhouse Gas emissions generated by the
Project would represent approximately
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0.02% of total Greenhouse Gas emissions for
NSW and 0.004% of total Greenhouse Gas
emissions for Australia. Given Australia’s
contribution to global greenhouse gas
emissions is approximately 1.3%, the
contribution of the Project to global
emissions is approximately 0.000052%.

Based upon conservative assumptions, the
total estimated Greenhouse Gas emissions for
the Project over the life of the mine are as
follows.

e Scope 1: 444 442t CO,-e (~31% total)

e Scope 2: 812 319t CO»-e (~57% total)

e Scope 3: 166 055 CO»-e (~12% total)
Total: 1 422 816 CO»-e

The Greenhouse Gas emission estimates are
conservative as they do not account for the
offset of emissions through the increase in
vegetative biomass that would be achieved
within the biodiversity offset areas to be
established for the Project or the return of
vegetative biomass through progressive
rehabilitation. Therefore, the inclusion of
Greenhouse Gas emissions from vegetation
clearing without inclusion of the subsequent

emission  offsets provides a highly
conservative estimate of the Scopel
emissions.

Furthermore, in relation to Scope 3

emissions, allowance has not been provided
for the use of silver in the production of
‘green’ power generation, such as the
production of photovoltaic (solar) cells and
other electrical applications. Based on world
silver supply/demand data, approximately
7% to 8% of total silver demand is for use in
photovoltaic production and 21% to 23% for
other electrical fabrication purposes.

In comparison to other metal ore mining
projects, the Project’s Scope 1 emissions are
less than half of the average. They are also
significantly lower than emissions from coal
mining operations and would produce a
product that is an important component of
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‘green’ power generation in the form of
photovoltaic cells and which can be recycled
for ongoing use and benefit.

Groundwater

Based on the outcomes of the groundwater
modelling and assessment, it is considered
that potential impacts to the groundwater
setting are well understood and would be
acceptably managed through the
implementation of the Water Management
Plan that includes a program for ongoing
groundwater monitoring and management.

A Groundwater Assessment has been
prepared by Jacobs (2020) to assess the
possible risks to groundwater resources
associated with the Project including impacts
to water supply bores, streamflow and natural
ecosystems that are dependent on
groundwater. The assessment has been
informed by local groundwater investigations
that have been completed since 1998 and a
groundwater monitoring  program  that
commenced in 2012. The previous
investigations and ongoing monitoring were
used to develop an understanding of the
groundwater setting, including geological
and hydrogeological factors, groundwater
levels and groundwater quality. A numerical
groundwater model was developed that
simulates the regional groundwater system
and known influences on the existing
hydraulic behaviour of the system.

The numerical groundwater model was
subjected to a peer review by Dr Noel
Merrick of SLR Consulting Pty Ltd that
considered the approach and assumptions
used in developing modelling scenarios,
steady-state and transient calibration methods
and outcomes and the sensitivity analysis of
key inputs to the modelling.

The principal changes to the groundwater
setting would be caused by groundwater
inflows to the open cut pit as it is developed
and subsequent drawdown to the regional
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water table and minor reduction to baseflow
contributions to Hawkins Creek and Lawsons
Creek.

Based on modelling predictions, the key
residual impacts to the groundwater system
as a result of the Project include the
following.

e During the mine life, groundwater
inflow rates are predicted at an average
of 2.4ML/day, with a peak of 3.5ML/day
and peak annual inflow of 1 066ML/year
predicted in Year 4 of mining.

e Post-mining, the extent of drawdown
would expand to an approximate
maximum extent over 16 years, with
further minor variations expected for
50 years. Post-mining inflows would
progressively decrease over time as an
equilibrium is reached in the open cut pit
lake. Inflows of 133ML/year would be
expected 200 years after mining has
ceased due principally to evaporation
from the surface of the open cut pit lake.
The extent of drawdown 50 years post-
mining is presented in Figure ES-9.

e In the final landform, the main open cut
pit lake would act as a groundwater sink
that would draw groundwater to the lake
(as a result of evaporative pressure). As
a result, salinisation of the water would
intensify over time, however, would
remain within the lake. Surface water
would be diverted away from the open
cut pit lake in the final landform with a
final  water level  approximately
20m to 26m below any potential point of
discharge.

e A potential decrease in water level of
greater than 2m at two registered
groundwater bores may occur. However,
closer examination of these locations
indicates that this level of impact is
unlikely.
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PREDICTED DRAWDOWN AT 50
YEARS POST MINING

e There would not be any impacts to high
priority Groundwater Dependent
Ecosystems. The terrestrial vegetation
present in the vicinity of the predicted
extent of drawdown is not likely to be
obligate phreatophytes (i.e. groundwater
dependent), and where it does draw on
groundwater it is most likely rainfall
infiltration that has seeped into the
capillary zone, has reached the soil-rock
interface, or is stored in perched
aquifers. It is considered unlikely that
terrestrial vegetation would be impacted
by predicted drawdown within the
regional groundwater table.

Baseflow reductions at Hawkins Creek
and Lawsons Creek would occur along
relatively short sections of these creeks
and would be most noticeable to water
users in periods of drought when it
would be experienced as a reduction in
water levels in remnant pools.
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e Potential changes to groundwater quality
would be carefully monitored and
managed throughout mining operations
and in the final landform, including in
the vicinity of the tailings storage
facility, however, it is predicted that
there would be no water quality impacts
beyond 40m from the Mine Site
boundary.

Water take through groundwater inflows and
subsequent dewatering and reduced baseflow
contribution to Hawkins and Lawsons Creeks
would be accounted for in water licensing for
the Project, including post-mining inflows to
the main open cut pit lake.

Monitoring of groundwater levels and quality
in the network of on-site monitoring bores
and selected off-site private bores would
provide valuable data to assess actual
changes to the groundwater setting and
enable comparison against groundwater
model predictions.
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Potential impacts to groundwater availability
at two registered bores would be subject to
compensatory measures, should they be
required. Remaining risks and potential
impacts would be managed through
implementation of a Water Management Plan
for the Project.

Surface Water

The potential impacts relating to surface
water including erosion and sediment
control, water availability and water quality,
and flooding have been addressed through
the design of the Project. The assessment
concludes that with water diversion around
the Mine Site, effects to downstream flows in
both Hawkins and Lawson Creeks are
predicted to be minimal. The potential for
impacts for surface water quality would be
managed over the life of the Project and
monitored in accordance with an approved
Water Management Plan.

The Mine Site is located within the Lawsons
Creek catchment in the eastern headwaters of
the Macquarie River Basin. Runoff from the
eastern section of the Mine Site flows
towards Hawkins Creek, a tributary of
Lawsons Creek. Runoff from the western
section of the Mine Site flows within
Walkers Creek, also a tributary of Lawsons
Creek. The eastern section of the Mine Site is
traversed by two named watercourses, Price
Creek and Blackmans Gully, and an un-
named watercourse. Figure ES-10 presents
the catchment boundaries within the Mine
Site.

Runoff in Hawkins and Lawsons Creeks
catchments is largely influenced by the
retention of runoff in farm dams and
effectively displays intermittent / ephemeral
flow characteristics. Calculated flows in
Lawsons Creek are currently greater than
1ML/day for approximately 75% of the time.
Average annual flows in Hawkins and
Lawsons Creek (downstream from Hawkins
Creek are respectively 712ML/year and
7 212ML/year.
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Up to 1 014ML of water is extracted from
Lawsons Creek by 27 landowners holding
water access licences and works approvals
downstream from Hawkins Creek principally
for irrigation with limited stock watering. No
extraction permits are approved on Hawkins
Creek.

Sediment dams proposed for the Project are
also presented in Figure ES-10. A detailed
site water balance incorporating water from
each of these sources established that the
Project’s water requirements would be met
and that contaminated water captured in the
containment zone could be contained on site
without discharge or significant interruption
to operations through the mine life.

The Project has been designed to maximise
the quantity of water that can practically be
diverted around disturbance areas within the
Mine Site and to provide for as much
sediment-laden water to be released off site
(after settlement or treatment to satisfy water
quality  requirements) to  maximise
downstream environmental flow. Only water
contaminated with dissolved metals through
contact with the mineralised ore and
processing chemicals would be retained and
recycled on site, thereby not affecting the
downstream water quality. Bowdens Silver’s
proposal to import surplus (treated) mine
water as make-up water for processing and
dust suppression would negate the need to
seek water currently within the Cudgegong
River Valley destined for agricultural or
municipal uses.

The Project is predicted to reduce
downstream flows in both Hawkins and
Lawsons Creeks through the interception and
retention of runoff within the Mine Site and a
reduction in base flow in both creeks.

During Operation:

e the flow in Hawkins Creek for a distance
of 3.5km from its confluence with
Lawsons Creek would decrease by 4.4%;
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e the flow in Lawsons Creek between the
confluence of Hawkins and Woalkers
Creeks would decrease by 1.2%; and

e the flow in Lawsons Creek downstream
from its confluence with Walkers Creek
would decrease by 2.2%.

Post-Mine Closure:

e the flow in Hawkins Creek for a distance
of 3.5km from its confluence with
Lawsons Creek would decrease by 1.4%.

e the flow in Lawsons Creek between the
confluence of Hawkins and Woalkers
Creeks would decrease by 0.4%; and

e the flow in Lawsons Creek downstream
from its confluence with Walkers Creek
would decrease by 0.4%.

The reduction in flow in Lawsons Creek
would cause the flows greater than 1ML/day
to occur on two fewer days per year.

Overall, the reductions in flow and changes
in availability of water to downstream users
would be negligible. Bowdens Silver would
acquire the necessary Water Access Licences
from the Lawsons Creek Water Source prior
to the commencement of the Project.

Throughout the mine life, runoff from
approximately 5.5km? would be retained on
site. However, following rehabilitation, only
the final void covering approximately 0.5km?
would retain water on site and rehabilitation
of the remaining Project components would
be completed in a manner that would allow
runoff from those areas to both Hawkins and
Lawsons Creeks.

A detailed flood study has established that
the more significant flood level impacts
would be confined to within the Mine Site
and land owned by Bowdens Silver. Any
expected increases in flood velocities in
Hawkins and Lawsons Creeks would be
negligible and would not adversely impact
off-site property or infrastructure.
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The flood study also established that the
proposed Lawson Creek crossing on the
relocated Maloneys Road would be included
in a 10% (1 in 10 year) Annual Exceedance
Probability flood event, thereby closing the
road for up to 6 hours.

The potential for the Project to impact upon
downstream water quality would exist
through three sources.

1. Runoff containing sediment derived
from exposed areas.

2. Runoff from exposed NAF waste rock,
potentially affecting the chemical
composition of downstream water.

3. Release of contaminated water from the
containment zone potentially affecting
the chemical composition of downstream
water with respect to pH levels and
soluble metals.

While it is the preference of Bowden Silver
to release water accumulating within the
sediment dams to contribute to maintaining
downstream flows, this would be subject to
confirmation of suitable water quality. Each
of the above risks to downstream water
quality has been incorporated into the
proposed water management for the Mine
Site.

Based on the proposed open cut pit design,
the final void within the main open cut pit
would be up to 141m deep, with a floor level
of 456m AHD and an overflow level of
approximately 597m AHD. The theoretical
total potential storage volume to this
elevation is approximately 22GL. The
assessment undertaken by WRM (2020) has
concluded that the final void would not
overflow to the surface and remain a
groundwater sink post-mining.
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Health Risks

The human health risk assessment has
considered human health risks associated
with local changes to air quality, noise,
surface water and groundwater. No physical
health risk issues of concern have been
identified that would be associated with the
Project.

The assessment of risks to human health was
undertaken using the methodology and
framework outlined by enHealth (2012) with
the following tasks undertaken.

1. Data review,
identification.

evaluation and issue

2. Toxicity/hazard assessment.
Exposure assessment.
4. Risk characterisation.

In assessing human health risk, assessment
was made of potential impacts arising from
air quality, surface water, groundwater and
noise. Consideration has also been given to
mental health and opportunities for health
improvement.

Air Quality Health Risk

The assessment of air quality focused on dust
emissions from the Project, being a key
concern to some members of the Lue and
district community. The presence of lead and
other metals in these dust emissions was also
evaluated in detail. The assessment addressed
multiple exposure pathways including: the
inhalation of dust; the deposition of dust onto
roofs and the washing of these dusts into
rainwater tanks where water may be used for
drinking/household use; the deposition of
dust to soil and other surfaces where people
may come into direct contact; and/or the
accumulation of these metals into home-
grown produce that may be consumed.

The assessment concluded that impacts
derived from the Project make a negligible
contribution to overall exposures to
particulates and the assessed metals with no
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health risks of concern during any stage of
the Project operation. These conclusions
apply to all members of the community,
adults and children as well as sensitive
individuals.

The assessment of potential exposure to
silica and hydrogen cyanide also concluded
that there were no health risk issues.

Water Quality Health Risk

Consideration was given to potential water
quality impacts arising from Project-related
activities, including leaching of metals from
waste rock and seepages from the tailings
dam.

Based on the assessments undertaken, the
potential for adverse health impacts within
the off-site community due to Project-related
surface water and groundwater impacts were
considered to be negligible.

Noise and Vibration

Assessment was made of predicted noise
levels during site establishment and
construction activities, on-site operational
activities, road noise, and blasting.

Based upon the predicted levels and duration,
there are no health impacts of concern in
relation to noise from the Project. It is noted
that, given the existing comparatively quiet
noise environment of the area, it is likely
that, at times, noise from the Project would
be audible and distinguishable above
background noise levels. While these noises
may be distinguishable, they would remain
too low to impact upon community health.

Mental Health

In addition to physical health, mental health
matters, principally stress and anxiety, have
been raised by the community as a concern.

Should the Project be approved, members of
the community concerned about negative
impacts may continue to experience stress
and anxiety. It is likely that a lack of
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information and uncertainty about the extent
of impacts that are actually occurring would
be a significant contributor as was raised as a
factor during the community engagement
program. Therefore, a range of management
measures, including a ‘Good Neighbour’
Program and Social Impact Management
Plan, have been proposed to keep the
community informed about the activities and
results of monitoring. As the Project
progresses, and  with  demonstrated
compliance with relevant air and water
quality criteria, the level of stress and anxiety
regarding these matters would be expected to
reduce. Residual mental health effects would
be further mitigated through proposed
support for health services as part of Bowden
Silver’s Community Investment Program.

For other members of the community, the
approval of the Project would result in
positive mental health effects. As part of the
community survey, unemployment was a
significant perceived challenge facing the
community, particularly given the loss of
several local businesses in the local
government area (e.g. the cement / lime
works and the recent Bylong Coal Project
refusal by the Independent Planning
Commission). With the proposed range of
measures to maximise the local benefit of
employment and use of local businesses, the
potential positive mental health benefits of
the Project would be maximised.

Visibility
Day-time Impacts

The development of the Project would result
in changes in the visual landscape in the
vicinity of the Mine Site. However, the
limited visibility of the mining activities
within the Mine Site and the range of visual
controls would achieve an acceptable level of
impact. Importantly, no components of the
Mine Site would be visible from Lue. Beyond
the end of the Project life, the visual impacts
of the Project would progressively diminish
as the areas of revegetation established
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progressively over the Project life matures
and revegetation of the final landform
progresses.

Consideration of visual impacts has been an
important factor in the design of the Project
principally given the bulk of the rock to be
mined is light cream to buff in colour.

The visual catchment for the key Project
components is limited to:

e six residences between 0.7km and 4.6km
from the nearest Project component;

e sections of Lue Road, approximately
2km south of the nearest Project
component;

e a 1.5km section of local roads, Pyangle
Road and Powells Road, where the waste
rock emplacement and southern barrier
would be 0.4km to 0.6km from these
roads; and

e scattered rural land throughout the Lue
area.

No mine components would be visible from
Lue given the substantial ridges present
between Lue and the Mine Site. Most of the
views towards the Mine Site are dominated
by the elevated background topography of a
dissected sandstone plateau with gently
sloping partly cleared or grassed rural areas
in the foreground. The general setting of the
Project varies in scenic quality from
moderate to moderate/high with the Mine
Site itself of moderate quality. There are
extensive areas of similar landscape and land
uses in the vicinity.

The key visual controls include:

o the design of the non-geometric waste
rock emplacement to resemble a ridge
similar in orientation and elevation to
other nearby ridges;
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e prioritising the construction of the
southern barrier to shield views of
mining activities from the south;

e progressively revegetating the outer
slopes of the southern barrier, oxide ore
stockpile and completed sections of the
waste rock emplacement;

e enhancing the existing tree screens
adjacent to Pyangle and Powells Roads;

e establishing vegetation on the upper
benches of the main open cut; and

e all Dbuildings/structures  would be
completed in dark green/grey colours.

The key visual impacts of the Project
throughout the Project life are as follows.

e A high level of impact would be
experienced by motorists travelling
along Pyangle and Powells Road, albeit
over a distance of only 1.5km.

e An overall medium level of impact
would be experienced by occupants of
residences  typically greater than
approximately ~ 1.5km  from the
component areas within the Mine Site,
i.e. principally to the south of the Mine
Site near the intersection of Lue and
Pyangle Road.

e A low level of impact would be
experienced by motorists travelling
along Lue Road and occupants of at least
six residences from the re-alignment of
the 500KV power transmission line.

e No visual impacts of the Project
activities within the Mine Site would be
experiences by residents of Lue or road
users.

After Dusk Impacts

The potential for lighting impacts on the
local environment has been assessed to be
minimal. In addition, the impacts of sky glow
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on the local environment were assessed to be
insignificant under both clear sky and cloudy
conditions.

It was identified that the use of lighting
within the Mine Site could potentially impact
upon the local environment after dusk. These
impacts could occur due to direct impacts
(i.e. where light is directed towards a
viewer), indirect impacts (i.e. where the
source of light is not directed at the viewer
but the spread of light is observable) and sky
glow (i.e. where light is reflected in the
atmosphere). Sky glow, in particular, was
determined to be an important factor in the
design of the Project as the Mine Site is
located approximately 168km from the
Siding Spring Observatory which falls within
the Dark Sky Region stipulated in the Dark
Sky Planning Guideline.

In order to mitigate the lighting impacts on
the local environment and at the Siding
Spring Observatory, a range of measures
would be adopted to manage lighting within
the Mine Site. Given the implementation of
these measures, it was determined that the
Project would comply with the limits for dark
rural environments as stipulated in AS/NZS
4282:2019 Control of the Obtrusive Effects
of Outdoor Lighting.

A number of calculations were also
undertaken to determine the total lumens,
total upward lumens and the illuminance of
sky particles at varying levels above the
Mine Site to determine potential impacts at
Siding Spring Observatory. These
calculations were provided to the Siding
Spring Observatory who calculated that the
night sky brightness above the observatory as
a result of the Project would be negligible.

Terrestrial Ecology

Comprehensive field surveys have concluded
that the Project as proposed would result in
the removal of approximately 381.7ha of
native vegetation of variable condition. This
vegetation has the potential to be habitat for
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a range of native fauna including threatened
species. However, the Project is not expected
to result in significant impacts upon
migratory or threatened species. Biodiversity
impacts that cannot be avoided would be
offset in accordance with the NSW
Biodiversity Offsetting Scheme, with 795ha
within and surrounding the Mine Site
currently intended to be conserved in
perpetuity. Additional ‘off-site’ biodiversity
offset areas would also be established.

The terrestrial biodiversity values of the
Study Area have been comprehensively
surveyed between November 2011 and
April 2019. Field surveys have identified a
total of 11 vegetation communities within the
Study Area (Figure ES-11). Of these, three
meet the definition of a threatened ecological
community, namely Box-Gum Woodland, as
listed by the NSW Biodiversity Conservation
Act 2016 (BC Act) and, under specific
identification criteria, as a critically
endangered ecological community under the
Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC
Act).

The field surveys also identified a total of
370 flora species, of which 267 are native
flora species and 103 are exotic flora, and a
total of 168 fauna species including:

e 123 species of bird;
e 21 species of mammal;
e 18 species of reptile; and

e Six species of frog.

Of the individual flora and fauna species, a
total of 14 fauna and two flora species are
listed under the BC Act and/or EBPC Act
and two migratory species were also
recorded. Additionally, several previously
recorded threatened species are located close
to the proposed Mine Site, relocated
Maloneys Road, and water supply pipeline
corridor.
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Two of these recorded threatened species, the
Ausfeld’s Wattle (Acacia ausfeldii) and
Koala (Phascolarctos cinereus), classify as
species credit species and have been recorded
within the disturbance footprint. Two other
species credit species, Squirrel Glider
(Petaurus  norfolcensis) and  Regent
Honeyeater (Anthochaera phrygia), whilst
not recorded, are predicted to occur within
the disturbance footprint.

Throughout the design process Bowdens
Silver has attempted to avoid impacts upon
biodiversity values to the greatest extent
possible.  This process involved the
preparation of a ‘traffic light” model to
visualise areas of high, medium and low
biodiversity value. The model was first
developed in 2017 and, as a result, a range of
alterations were made to both the Mine Site
layout and positioning of the water pipeline
corridor to reduce the area of disturbance
within the areas of high and medium
biodiversity value.

The final Project design would result in the
removal of approximately 381.7ha of native
vegetation of variable condition
(Figure ES-11). This includes approximately
182.3ha of BC Act listed Box-Gum
Woodland, of which approximately 147.8ha
also meets the classification under the EPBC
Act. Notably, of the 182.3ha of Box-Gum
Woodland, approximately 88.2ha (48%)
comprises derived grassland only, having had
the trees and shrubs cleared by past
agricultural activities.

In assessing the potential for significant
impacts, EnviroKey (2020) concludes that,
excluding the Regent Honeyeater, the Project
would not result in significant impacts upon
migratory or threatened species. In assessing
the potential for impacts upon the Regent
Honeyeater, EnviroKey (2020) considered
the Project would:

e not lead to a long-term decline in the
size of a population of the species;
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e not reduce the area of occupancy to the
detriment of the species; and

e Dbe unlikely to result in the introduction
of species or diseases that are potentially
harmful to the Regent Honeyeater.

For Box-Gum Woodland, a range of
mitigation measures have been proposed,
including establishment of a biodiversity
offset providing in perpetuity security for
areas of Box-Gum Woodland and Regent
Honeyeater foraging and breeding habitat
that may have otherwise been subject to
intense agricultural activity over time. A
draft biodiversity offset strategy has been
prepared which includes 795ha within and
surrounding the Mine Site and would satisfy
approximately 43% of the total offset
requirement. The remaining requirements
will be met through additional properties
within the surrounding bioregion. Currently
seven landholders with potentially suitable
vegetation communities have expressed
interest in creation of biodiversity offset sites
on their properties.

Notably, the impact assessment has
conservatively been undertaken without
formally considering that approximately
344ha of the Mine Site would be revegetated
to native woodland and grasslands using
species consistent with the existing
vegetation communities. In the long-term,
these rehabilitation areas would further
reduce impacts to biodiversity.

Aquatic Ecology

The Project would not cause any direct
impacts to Hawkins and Lawsons Creeks,
however several ephemeral watercourses
with limited aquatic habitat located within
the footprint of the Mine Site would be
displaced and realigned.

An aquatic ecology assessment was
undertaken for the Project with a total of five
field surveys conducted between December
2011 and December 2018. These surveys
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focussed principally on Hawkins and
Lawsons Creeks which border the Mine Site
and provide the principal surface aquatic
habitat within the Study Area. Several of the
ephemeral  watercourses, springs and
groundwater bores within the Mine Site were
also inspected and assessed for aquatic
ecology.

Hawkins and Lawsons Creeks were found to
comprise degraded aquatic habitat with
reduced bank stability and associated erosion
and sediment input. Surveys identified a total
of four native fish species and three
introduced fish species, none of which are
listed as threatened. Stygofauna sampling
undertaken within and surrounding the Mine
Site also indicated that stygofauna
assemblages, namely fauna associated with
groundwater aquifers, comprise relatively
common and widespread taxa.

Existing ephemeral drainage lines within the
Mine Site have been assessed as having
limited aquatic habitat, and their loss and/or
disturbance is expected to result in very
minor to negligible associated impacts to
aquatic ecology.

The interception of surface flow on site and
groundwater drawdown as a result of the
excavation of the open cut pit would result in
a minor (a few percent) reduction in surface
flow in Hawkins and Lawsons Creeks.
Cardno (2020) has assessed that the likely
impacts to aquatic habitat would be minor.
The potential loss of stygofauna and their
habitat due to direct displacement or
groundwater drawdown has also been
assessed to represent minor potential impacts
to these fauna

The greatest potential impact to aquatic
ecology is associated with accidental release
of poor-quality water. This risk would be
effectively managed given the design of the
Project and ongoing management and
monitoring aimed at preventing the release of
such water to watercourses.
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The water supply pipeline would be
constructed using underboring techniques
below perennial watercourses and other
watercourses where significant water flows
are present at the time of construction. Whilst
trenching would be wused to cross
watercourses without significant flows of
water, the pipeline would be buried and the
watercourse profile  would remain
unchanged. In the event temporary
watercourse diversions or coffer dams are
required to manage minor flows, NSW DPI
(Fisheries) would be consulted on
appropriate methodology. As such, impacts
to fish passage and aquatic habitat within the
water supply pipeline corridor are expected
to be no more than minor and temporary.

Traffic and Transportation

With the proposed relocation of Maloneys
Road to avoid the need for much of the
Project-related traffic to travel through Lue
and the implementation of the proposed
mitigation and management measures, the
traffic travelling to and from the Mine Site
would be accommodated on the surrounding
road network with virtually no adverse
impacts to road users, the condition of the
road network and the amenity of the
residents of Lue.

Assessment of the potential traffic-related
impacts of the Project has considered the
proposed transportation routes, anticipated
traffic volumes and traffic types. The
assessment was undertaken by The Transport
Planning Partnership (TTPP, 2020) and
considered traffic-related impacts associated
with:

e the initial 6-month construction period
during which the relocated Maloneys
Road would be constructed,;

o the peak of the site establishment and
construction stage (13 months into this
stage); and

o the operational period for the Project.
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The existing road network has been reviewed
with the assessment informed by traffic
counts at eleven locations, analysis of traffic
composition and intersection  turning
movement analysis. TTPP (2020) also
completed a road safety audit, historic crash
analysis and considered local public transport
and pedestrian use of the road network.

The Project has the potential to impact the
local and regional road network through the
generation of additional light and heavy
vehicle traffic that would be travelling to and
from the Mine Site during the site
establishment and construction stage and the
operational stage. The additional Project-
related traffic could impact road capacity,
efficiency, travel times for existing road
users and the amenity of residents of Lue.

Potential traffic-related impacts would be
avoided or mitigated through improvements
to the road network including the relocation
of Maloneys Road and intersection
treatments to suit traffic requirements.
Additional management measures to avoid or
mitigate the impacts of the increased traffic
in the locality would include the following.

e Preparation and implementation of a
comprehensive  Traffic Management
Plan.

e Structuring the operations of the Project
such that the operational shift
commencement and finish times would
be spread at different times throughout
the day, evening and night.

e Careful management of oversize and
overmass vehicles movements with all
relevant permits and licences obtained
and suitable escorts provided.

e Provision of the bus service in order to

reduce the number of personnel
travelling to and from the Mine Site in
light vehicles.
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e Provision of sufficient car parking within
the Mine Site to accommodate personnel
requirements.

e Protocols for the transportation of
dangerous goods in accordance with the
relevant codes and legislation.

Bowdens Silver has proposed to relocate
Maloneys Road and avoid the need for much
of the Project-related traffic to travel through
Lue. Improvements to the local road network
would benefit all road users and any negative
impacts would be most likely experienced as
a change to the capacity and efficiency of the
local road network.

An analysis of existing and future traffic
volumes has indicated that Project-related
traffic during the site establishment and
construction stage is expected to contribute
approximately 10% of the daily traffic on
Lue Road within Lue and 15% of daily
traffic on Lue Road towards Mudgee. During
operations traffic travelling through Lue
decreases with daily traffic expected to
contribute 7% of the total traffic on Lue
Road within Lue and 10% of daily traffic on
Lue Road towards Mudgee. Although during
the morning and afternoon peak hours the
Project would contribute 22% and 19% of all
traffic, respectively.

Project-related traffic would contribute
approximately 22% of the daily traffic on
Pyangle Road and approximately 1% of the
daily traffic on Ulan Road and Castlereagh
Highway.

The predicted hourly traffic at intersections
used by Project-related traffic would remain
well below the thresholds at which
intersection capacity may be impacted and
therefore are predicted to continue to operate
with acceptable delays.

Soils and Land and Soil Capability

There is no Biophysical Strategic
Agricultural Land located within the Mine
Site. The proposed use of appropriate soil
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stripping, handling and  stockpiling
procedures would maximise the value of soils
as a resource for rehabilitation purposes and
minimise losses through erosion. There is no
indication that soil conditions would
constrain rehabilitation success.

Seven Soil Landscape Units have been
identified within the Mine Site based upon
geology, position in the landscape and slope.

Most of the Mine Site is hilly and comprises
‘sedimentary’ and ‘acid (felsic) volcanic’
parent materials with poor conditions for
plant growth. The minor areas in which
Ordovician shale parent material is present
are less acidic, however, soils within these
areas are generally shallow. Sodicity was not
identified as a widespread problem within
Mine Site Soil Landscape Units except for
some of the alluvial soils located near
watercourses. Soils generally displayed low
soil organic carbon concentrations and very
low electrolyte concentrations which could
potentially make untreated soil prone to
water erosion losses.

The Land and Soil Capability class for Mine
Site Soil Landscape Units was determined in
accordance with the Land and Soil
Capability Assessment Scheme - Second
Approximation. Land and Soil Capability
classes within the Mine Site ranged between
3 and 6 with approximately 86% of
disturbance within the Mine Site located
within areas with a class of 6 (i.e. low
capability land with very high limitations for
high-impact land uses). With the exception of
the final void area, the soils in the rootzones
of the modified landscapes would retain or
improve their qualities required for the long-
term rehabilitation of the Mine Site.

No Biophysical Strategic Agricultural Land
is located within the Mine Site. A Site
Verification Certificate, confirming the
absence of Biophysical Strategic Agricultural
Land within the Mine Site, was issued by the
then DPE on 8 November 2017.
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The water supply pipeline corridor would
traverse a total of ten Soil Landscape Units.
Potential constraints for these Soil Landscape
Units include soil acidity, sodicity and
inadequate nutrient levels to encourage plant
growth. These limitations would be managed
through a range of soil stripping, handling
and stockpiling procedures. It is noted that
disturbance of land during the construction of
the pipeline would be short term with all
topsoils and most subsoils replaced within
several months following the completion of
the pipeline. Excess subsoils would be
transported to the Mine Site for use in
rehabilitation or stockpiling.

The water supply pipeline corridor traverses
Soil Landscape Units with Land and Soil
Capability Class of between 3 and 8 (i.e. land
with moderate to very severe limitations).
The majority (approximately 34km) of the
pipeline would be constructed within land
with Land and Soil Capability Class of 4 (i.e.
moderate capability land) with land uses
typically restricted to cropping with restricted
cultivation, pasture cropping, grazing, some
horticulture, forestry and nature
conservation. All land disturbed within the
water supply pipeline corridor would be
returned to the respective or better Land and
Soil  Capability Class following the
completion of rehabilitation.

Aboriginal Cultural Heritage

The Project would require the salvage of
items of Aboriginal cultural heritage
significance from 25 identified sites within
the Mine Site with 31 sites identified that
would be protected over the Mine Life from
inadvertent harm. All sites have been
identified by the registered Aboriginal
parties to be of high cultural significance.
The majority of sites are considered by
Landskape (2020) to be of low scientific,
educational and aesthetic significance.

The Aboriginal and Historical Cultural
Heritage  Assessment  undertaken by
Landskape (2020) was informed by regional
and Project-specific research undertaken
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between 1980 and 1998 as well as a search of
the  Aboriginal  Heritage Information
Management System database to consider
existing records of sites with Aboriginal
cultural heritage value. This information and
written ethno-historical records were used to
compile a predictive model to aid prediction
of the types of sites and their likely locations
to inform with archaeological field surveys.
The archaeological field surveys within the
Mine Site were undertaken between 2011
and 2017 and within the proposed water
supply pipeline corridor and the proposed
relocated Maloneys Road in April 2019.

Registered Aboriginal parties were invited to
participate in the archaeological field
surveys, to review the survey methodology
prior to survey and later to review a draft of
the Aboriginal and Historical Cultural
Heritage Assessment in accordance with the
Aboriginal Cultural Heritage Community
Consultation Requirements for Proponents
(DECCW, 2010). A meeting with registered
Aboriginal parties was held to discuss the
residual impacts of the Project and proposed
management of identified sites during the
Project life.

The salvage of 25 sites within the Mine Site
would be required with one site (the rock
shelter identified as site BL44) requiring test
excavation. These artefacts would be
properly curated and stored in an on-site
“Keeping Place”. The artefacts would be
replaced within rehabilitated areas in
consultation with representatives of the local
Aboriginal community and BCD.

A further 31 identified sites within the Mine
Site, whilst not directly impacted, would
require  protection  from  inadvertent
disturbance via the installation of protective
barriers. All six identified sites within the
water supply pipeline corridor have been
avoided by minor adjustments to the corridor.
The two sites previously identified in the
vicinity of the Ulan Coal Mine would not be
directly impacted. No sites were identified
within the proposed relocated Maloneys
Road.
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All sites have been identified by the
registered Aboriginal parties to be of high
cultural significance. The majority of sites
are considered by Landskape (2020) to be of
low scientific, educational and aesthetic
significance, excepting:

e Lue 8, BL40, BL41, BL43, BL45 and
BL53 that are of low to moderate
scientific significance.

e BL44 (the rock shelter site) that is of
moderate  scientific, education and
aesthetic significance.

It is acknowledged that approximately 20%
of the water supply pipeline corridor and
proposed relocated Maloneys Road were not
surveyed for the Aboriginal and Historical
Cultural Heritage Assessment due to access
constraints at the time of the surveys. These
areas would be surveyed prior to any ground
disturbance in these locations. Landskape
(2020) consider that the likelihood of finding
additional sites in the remaining 20% of the
corridor would be consistent with the areas
surveyed. It is also likely that any identified
sites may be avoided through minor
adjustments to the alignment of the relevant
areas as was the case with the six sites
identified within the water supply pipeline
corridor.

Aboriginal heritage management would be
documented in a Heritage Management Plan
incorporating the process for salvage,
recording and storage of sites and protocols
for management of unexpected finds of items
of potential Aboriginal heritage significance.

Historic Heritage

Three sites of potential historical heritage
significance have been identified within the
Mine Site. Each of the sites have been
assessed to be of low significance except for
the potential for identified hut ruins to be of
moderate local significance for its research
potential. All sites would be removed with
salvage of the items identified within the hut
ruins.
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The Aboriginal and Historical Cultural
Heritage  Assessment  undertaken by
Landskape (2020) identified the following
sites of potential historical heritage
significance.

e Hut ruins including three sandstone
blocks, fragments of cast iron stove,
sheet iron, broken glass bottles, broken
ceramic vessels.

e Two shallow pits.

There were no sites of potential historic
heritage significance identified within the
proposed water supply pipeline corridor and
the relocated Maloneys Road.

Landskape (2020) assessed the historic
heritage significance of the identified sites in
accordance with the NSW Heritage Branch’s
assessment criteria detailed in Assessing
Significance for Historical Archaeological
Sites and 'Relics' (NSW Heritage Branch,
2009). It was concluded that the sites were of
low significance on all criteria except for the
potential for the hut ruins to be of moderate
local significance for its research potential.
None of the sites would meet the thresholds
for  consideration of State heritage
significance.

All sites would be removed with salvage of
the items identified within the hut ruins. All
items would be archived for future access.

As noted for the assessment of Aboriginal
cultural heritage, approximately 20% of the
water supply pipeline corridor and proposed
relocated Maloneys Road were not surveyed
for the Aboriginal and Historical Cultural
Heritage Assessment due to access
constraints at the time of the surveys. These
areas would be surveyed prior to any ground
disturbance in these locations, however it is
considered unlikely that items of historic
heritage significance are present in these
locations.
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Historic heritage management would be
documented in a Heritage Management Plan
incorporating protocols for management of
unexpected finds of items of potential
historic heritage significance.

Public Safety Hazards

Bush Fire

A bush fire assessment was undertaken by
RWC to inform the management of bush fire
risk within the Mine Site. It was assessed that
it is likely that the Project would be able to
provide suitable Asset Protection Zones
around key Mine Site components and
comply with all requirements stipulated in
RFS (2006) and RFS (2010).

Dangerous Goods

Sherpa Consulting Pty Ltd (Sherpa) was
engaged by Bowdens Silver to undertake a
hazard analysis covering the proposed use of
dangerous goods for the Project.

A screening of dangerous goods to be used
by the Project was undertaken against State
Environment  Planning Policy 33 -
Hazardous and Offensive Development
which identified that that the proposed
storage and use of sodium cyanide, cyanide
solution and the proposed use of Class 5.1
ammonium nitrate-based blasting agents
required assessment in a Preliminary Hazard
Analysis.

The Preliminary Hazard Analysis found that,
with the implementation of standard controls
and safeguards, the use and storage of
sodium cyanide, cyanide solution and
Class 5.1 ammonium nitrate-based blasting
agents would result in very low off-site
environmental and safety risks. All
qualitative  environmental risk  criteria
identified in Hazardous Industry Planning
Advisory Paper No. 4 Risk Criteria for Land
Use Safety Planning would be met by the
Project.
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A Hazardous Material Transport Route
Evaluation Study was also undertaken for
sodium cyanide due to the risks associated
with a loss containment during transport. The
transport route for sodium cyanide was
assessed to be a low risk to the biophysical
and human environment  with the
implementation of standard controls and
safeguards.

Agricultural Impacts

The Project would have a negligible to minor
impact upon the agricultural resources and
enterprises through the Region. The
continued operation of the Bowdens Farm,
and the proposed progressive rehabilitation
schedule, would ensure that the Project
would only have minor impacts on
agricultural lands.

Agricultural activities within the Mid-
Western Region Local Government Area are
dominated by the grazing of cattle and sheep
although the Region also has a long history
of grape production and a growing olive
production industry.

Grazing is the predominant agricultural
activity within the area immediately
surrounding the Mine Site although one
vineyard and two olive growers are located
within a radius of approximately 7.5km from
the Mine Site.

The majority of land within the Mine Site is
currently used for the grazing of livestock on
approximately 910ha of land. This grazing
land comprises approximately 427ha of
heavily vegetated and/or steeply sloping land
with low agricultural capability (principally
Land and Soil Capability Class 6) and use
and approximately 483ha of modified pasture
with a low to moderate agricultural capability
(Land and Soil Capability Classes 3 to 6).
Approximately 12ha within the Mine Site is
used for cropping. Figure ES-12 presents the
existing land uses within and immediately
surrounding the Mine Site.
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The Project would remove a maximum of
approximately 1 498ha of land currently used
for agriculture (principally low value
grazing) out of production throughout the
Project life due to land use changes. This
land would comprise approximately 901ha of
land within the Mine Site, 20ha of land
within the footprint of the relocated
Maloneys Road and a further 577ha in the
area immediately surrounding the Mine Site
which would be set aside as part of the
Project’s biodiversity offset area. Beyond the
end of the Project life, it is anticipated that
approximately 1 170ha of land within the
Bowdens Farm would be either retained or
returned to agricultural production. The total
amount of land that would be permanently
removed from agricultural production after
rehabilitation would be approximately 865ha,
or 0.17% of the total land used for agriculture
within the Region. Figure ES-13 presents the
indicative land uses post Project life.

The land traversed by the water supply
pipeline corridor is predominantly used for
grazing with approximately 48km of the
corridor beyond the Mine Site used for this
purpose. Approximately 3.5km of the water
supply pipeline corridor is used for cropping
with these areas likely to be used for a
combination of forage crops and pasture
improvement.

Approximately 54.7ha of land would be
temporarily and sequentially disturbed during
the construction of the water supply pipeline.
All land disturbed during the construction of
the water supply pipeline beyond the Mine
Site, excluding the dedicated pumping
stations, would be returned to its previous
land use within a few months of the
completion of the pipeline. No agricultural
land beyond the Mine Site would be
permanently removed from production.

It has been assessed that the Project would
have a negligible to minor impact upon the
agricultural resources and enterprises through

the Region. Whilst the Project would
marginally reduce the availability of
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agricultural land throughout the Project life,
the continued operation of the Bowdens
Farm and the proposed progressive
rehabilitation schedule, would ensure that the
Project would only have minor impacts on
agricultural ~ lands.  Furthermore, the
commitment from Bowdens Silver to provide
a range of part-time jobs throughout the
Project life would provide an opportunity to
acquire off-farm income to local farmers
which in turn would benefit a number of
agricultural enterprises within the region.

Economic Benefits and Impacts

The Cost Benefit Analysis and Local Effects
Analysis demonstrate that there would be
substantial economic and employment
benefits resulting from the Project.

The economic assessment for the Project has
been undertaken in accordance with relevant
guidelines and feedback from an independent
peer review. The economic assessment has
analysed the Project using both Cost Benefit
Analysis and Local Effects Analysis
methodologies.

The results of the Cost Benefit Analysis
conclude that the Project is estimated to
deliver the net economic benefits presented
in Table ES-5 (i.e. following the inclusion of
environmental, social and cultural costs).

Table ES-5
Net Economic Benefits
Base plus
Employment

Scale Base Benefit Benefits
Globally $78M $181M
National $89M $192M
NSW $44M $146M
The  Local Effects Analysis and

supplementary Local Effects Analysis has
also considered the impacts at a local scale.
In terms of employment, during operation the
Project would provide between 73 and 129
net direct Full-time Equivalent jobs and, with
flow-on effects, between a further 74 and 131
net indirect Full-time Equivalent jobs.
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Employment effects would be even greater
when allowance is made for people who
migrate into the region. The Full-time
Equivalent jobs should not be confused for
the proposed employment of up to 320
personnel during construction and site
establishment and between 190 and 228
personnel during operations.

In relation to negative effects, the economic
assessment concluded the following.

e There would be very small and
inconsequential impacts upon
agricultural economic activity.

e Impacts on wages would not likely be
significant. Where upward pressure on
local area wages does occur, it would
attract skilled labour to the local area
leading to downward pressure on wages.

e Based on 15% of the operational
workforce migrating to the area, in
comparison to the existing population
and number of unoccupied dwellings
located in the Mid-Western Local
Government Area, the potential impact
on housing and rental prices would
likely be positive but negligible.

e Some impact to property values would
be expected where a property is likely to
be impacted by noise, air, visual, etc.
Where these impacts are contained/
mitigated, no impact to property value
would be expected to occur.

In order to mitigate potential negative
economic impacts and to maximise positive
economic and employment benefits, a range

of measures would be implemented,

including:

e giving preference to hire of local
employees;

e provide ongoing training and

certification opportunities for local
community members to ensure they have
the necessary skills to work in mining;
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¢ inform local businesses of the goods and
services required for the Project and
encourage them to meet the requirements
of the Project for supply contracts;

e implementation of a  Planning
Agreement with Mid-Western Regional
Council to provide monetary
contributions to or the physical provision
of public amenity and public services,
transport or other infrastructure; and

e development of a  Community
Investment Program to expand upon
current  community  support  and
sponsorships.

Social Impact

A comprehensive program of community
engagement and research has identified the
anticipated and likely social risks of the
Project. A range of feedback has been
received indicating both support for and
objection to the Project. Overall, the local
communities strongly support the Project
primarily due to its economic benefits
including local job creation. Consideration
of community concerns and feedback on
potential support programs has resulted in a
range of social enhancement strategies being
collated for further consideration and
funding under measures that would be
implemented by Bowdens Silver. With the
implementation of these measures, the social
benefit of the Project would be maximised
and negative social impacts would be
minimised.

While a number of social and environmental
issues have been raised by some local
landholders in proximity to the Mine Site,
particularly the impact of the Project on
social amenity and sense of place and
community in Lue; the broader LGA
community has appeared more accepting of
the Project due to the predicted positive
economic benefits.
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It is acknowledged the outcomes of the
Project would be experienced differently in
the community, with ongoing meaningful
engagement throughout the Project life
proposed to ensure that mitigation programs
are refined over time and the benefits of the
Project are distributed as equitably as
possible.

A detailed social impact assessment has been
completed for the Project together with
extensive consultation and engagement with
key stakeholders within both the Lue district
and wider Mid-Western Regional LGA. A
range of perceived social issues and impacts
have been identified and have been
considered in the design process for the
Project. Careful consideration has also been
given to the remaining matters that would
need to be managed throughout both the
construction and operational stages of the
Project.

It is noted that the level of concern relating to
the Project varies across stakeholder groups
and geographic location Figure ES-14
presents an overview of the level of support
for both mining generally and for the Project
in the local and regional community as
identified in a random community survey
undertaken by Jetty Research from 19 to 28
August 2019 across the Mid-Western
Regional LGA.

A summary of the issues and frequency that
they were raised in all engagement activities
for the social impact assessment is presented
in Figure ES-15. Key negative social
impacts identified include impacts relating
from property acquisitions, impacts on social
amenity (as a result of noise, visual and
traffic impacts); changes to sense of
community, community cohesion and
culture; and conflict as a result of competing
land uses. In addition to these impacts,
stakeholders have raised concerns relating to
impacts upon health and wellbeing;
Aboriginal cultural heritage; population
change as a result of construction and
operational workforce influx and subsequent
impacts to community services.
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Key positive impacts identified include
potential economic benefits to the region
through employment, procurement and
business opportunities — providing a much
needed social and economic stimulus. It is
notable that the economic outcomes of the
Project were the most frequently raised issue
In addition, regional community members
also suggested that the increase in population
as a result of workforce influx associated
with the Project, may have a positive impact
on the LGA in relation to service provision.

It is acknowledged that, whilst mining
projects can result in significant positive
economic and social benefits, the negative
impacts experienced need to be equally
considered. Therefore, in order to minimise
the potential negative social impacts relating
to the Project and enhance the positive
benefits, the following key mitigation and
enhancement strategies are proposed.

e Development of a dedicated Community
Investment Program that focuses on
enhancement initiatives for Lue and
other key communities in the LGA.

e Development of a Local employment
and procurement strategy to maximise
the economic benefits of the Project
within in the Mid-Western Regional
LGA and involves:

— giving preference to hire of local
employees; and

— informing local businesses of the
goods and services required for the
Project and encouraging them to meet
the requirements of the Project for
supply contracts.

e Development of a Good Neighbour
Program and employment of a dedicated
Community Liaison Officer to maintain
and  further  develop  Company-
community relationships and manage
monitoring and management
commitments.
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Figure ES-14 Level of Support by Locality
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e Development of a Good Neighbour
Program and employment of a dedicated
Community Liaison Officer to maintain
and  further  develop  Company-
community relationships and manage

monitoring and management
commitments.

e Implementation of a  Planning
Agreement with the Mid-Western

Regional Council to contribute to the
provision of public amenity and public

services, transport and/or  other
infrastructure requirements.
e Development of a Social Impact

Management Plan that provides for
monitoring and evaluation of social and
community aspects of the Project and the
application of adaptive management to
minimise  potential  impacts and
maximise benefits.

e Prepare an appropriate complaint
receipt / response and incident
notification / reporting  processes  to
respond to community concerns and
complaints.

e Regular public reporting of relevant
statistics, monitoring  results and
engagement outcomes in order to keep
the community informed, maintain
transparency, and to remain accountable.

With the implementation of these measures,
the social benefit of the Project would be
maximised and negative social impacts
would be minimised.

The benefits and costs from projects are not
always evenly distributed across individuals
and stakeholder groups. Therefore, the
proposed mitigation and enhancement
strategies have particularly focused upon
residents surrounding the Mine Site and
within Lue. In particular, the focus of the
Community Investment Program would be to
develop projects and programs that are
consistent with the local community needs,
values and aspirations.

AN
{C=> R.W.CORKERY & CO. PTY. LIMITED

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/24

Notwithstanding these measures, it is
acknowledged that some residents may, for
example, experience a loss associated with
their sense of place or expectations of the
future. However, others, both locally and
within the broader LGA, may benefit from
improved opportunities available through the
proposed community investment and
distribution of benefits.

Bowdens Silver would continue meaningful
engagement throughout the Project life and
monitor the social outcomes from the Project
and the implementation of the various
strategies. This would provide for adaptive
management and refinement of enhancement
strategies to ensure that benefits are
distributed as equitably as possible and
negative impacts minimised to the extent
feasible. In addition to information that
would be provided through the Good
Neighbour Program, the outcomes of the
engagement and monitoring would be
reported annually through publicly available
reporting in order to keep the community
informed, maintain transparency, and to
remain accountable to the community.

ENVIRONMENTAL
MANAGEMENT AND ONGOING
CONSULTATION

Environmental Management

Environmental management of the Project
would be undertaken as an integral
component of the overall management of the
approved activities. All personnel would be
inducted and trained in environmental
management, consistent with their role and
responsibilities. Bowdens Silver would
employ a suitably experienced and qualified
person whose principal function would be to
coordinate  the on-site  environmental
requirements, including compliance with
commitments and  procedures.  The
environmental manager would be assisted by

a range of professionally trained and
qualified environmental scientists and
technicians. The environmental manager
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would report directly to the senior
management position on the Mine Site and
would pro-actively promote the consideration
of environmental issues in all tasks
undertaken on site.

Bowdens Silver intends to prepare all

relevant environmental management
documentation required by the NSW
Government following the granting of

development consent and a mining lease.
This documentation would include a range of
management and monitoring plans, a
Rehabilitation  Management Plan and
ongoing annual documentation. Bowdens
Silver would also maintain a register to
comprehensively record all enquiries,
complaints, the results of any investigations
and responses.

Community Consultation

Bowdens  Silver is committed to
implementing a “Good Neighbour Program”
to maintain and further develop Company-
community relationships through regular and
effective engagement and communication
throughout the site establishment and
construction stage and the operation of the
Project. Components of the program would
involve the following.

e Regular provision of environmental
monitoring results via the Company
website.

e Provision of site visits to view
construction activities and operations.

e Continued operation of the CCC and
publishing of meeting minutes on the
Company website.

e Use of local community noticeboards.

e Regular information provision and
community engagement including Open
Days, newsletters, etc.

ES-44

ENVIRONMENTAL IMPACT STATEMENT
Executive Summary

Bowdens Silver would continue to employ a
dedicated Community Liaison Officer to
manage the ongoing consultation, consistent
with the “Good Neighbour Program” and a
Social Impact Management Plan. The
Company would operate with an ‘open door’
policy to enable Lue and district residents to
discuss any components of the Project.

PROJECT EVALUATION AND
JUSTIFICATION

The evaluation of the Project was undertaken
in light of:

e Bowdens Silver’s approach to project
design and consideration of alternatives,
including  engagement  with  the
community on  the  alternatives
considered,;

e the commitments made by Bowdens
Silver that relate to reducing the
potential impacts of the Project, ongoing
management in an environmentally and
socially responsible manner and final
rehabilitation of the Mine Site;

e design and planning of the Project in
accordance with the principles of
ecologically sustainable development;

e consistency with State, regional and
local planning matters and the objects of
the EP&A Act, the principal legislation
guiding development in NSW; and

¢ the achievement of the objectives of the
Project.

The design, scale and location of the Project
has also been justified in terms of the
outcomes of biophysical, social and
economic assessment and consideration of
the predicted residual impacts.

The Project has been subject to detailed
review, refinement and assessment during
design and planning, and the preparation of
this EIS. It is concluded that the Project as
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proposed, would enable Bowdens Silver to
maximise the efficient mining for silver, zinc
and lead while mitigating the identified
potential environmental and social impacts
and maximising economic and social
benefits. Importantly, it has been recognised
that some people in the community may
experience impacts or that the opportunities
of the Project may not be evenly distributed.
Therefore, substantial social and economic
mitigation measures have been proposed to
ensure that benefits are distributed locally
and negative impacts minimised to the extent
feasible. These measures include initiatives
to develop projects and programs that are
consistent with the local community needs,
values and aspirations. Bowdens Silver
recognises the importance of establishing a
relationship of mutual trust with the
community that would be achieved through
accountability and transparency. This would
be achieved through meaningful engagement
throughout the Project life, such as through
the Good Neighbour Program, and
monitoring of the environmental and social
outcomes with results made available to the
public.

CONSEQUENCES OF NOT
PROCEEDING WITH THE
PROJECT

The consequences of not proceeding with the
Project relate principally to the lost
opportunity to mine the silver, zinc and lead
resources identified within the Mine Site.
Bowdens Silver is confident that it has
presented a Project that not only seeks the
efficient development of the Mine but has
taken into consideration the likely experience
of the mining activities for the local
community and the predicted short, medium
and long term environmental outcomes. It is
concluded that the Project, as presented,
provides an  acceptable balance of
environmental and social outcomes in
achieving the economic benefits of the Mine.
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The demand for silver, zinc and lead
correlates directly with need. The Economic
Impact Assessment for the Project has
identified that the Project would provide
benefits to NSW of between $44M and
$146M. The concept of the ‘mining town’ is
something that may create apprehension for
some people (that is, a town that exists to
support mining) and it is acknowledged that,
where mining occurs in a community, the
benefits are greatest where there is a diverse
mix of economic  opportunities to
complement the mining benefits. In these
situations, mining provides additional
opportunities as it is often connected to other
industries (manufacturing, retail and service-
based industry) and often provides the
training and education that is eventually of
benefit to other aspects of the community.
These opportunities would be lost if the
Project were not to proceed.

Should the Project not proceed, not only
would the anticipated broader economic
benefits associated with local employment
and  procurement of  services and
consumables not be achieved, but local
enhancement projects and other community
benefits would be foregone.

Should the Project not proceed it is also
likely that future exploration by Bowdens
Silver and others in the region would be
reduced and subsequently the attractiveness
of mineral development in the region. As a
result, there would be lost opportunity to
diversify the Mid-Western Regional LGA’s
mining industry from principally coal
mining.

It is commonly understood that employment
opportunities  within  the  Mid-Western
Regional LGA are a source of concern for
Council and some members of the
community. This is closely associated with
concerns regarding the viability of some of
the smaller towns and villages in the region.
Concerns have been exacerbated by the
closure of the Kandos Cement Works and the
recent refusal of the Bylong Coal Project. It
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is noted that the level of support received to
date for the Project was captured in
consultation prior to the refusal of the Bylong
Coal Project. Therefore, as the opportunities
from the Bylong Coal Project are not likely
to eventuate, the perceived importance of the
employment and economic opportunities
provided by the Bowdens Silver Project have
likely increased.

It is anticipated that the Project would
improve outcomes for local people seeking
employment in the mining industry. The
community anticipation of this benefit has
been reflected in the preliminary job
information requests received to date by
Bowdens Silver and the outcomes of
engagement for the Social Impact
Assessment, for which the most frequent
topic raised was the economic outcomes of
the Project.

It is also accepted that should the Project not
proceed, a range of residual environmental
and social impacts would be avoided.

PUBLIC INTEREST

In accordance with Section 4.15(1e) of the
EP&A Act, evaluation of a development
application by a consent authority must
consider the public interest. Based on the
assessments undertaken for the Project, it is
considered that the EIS has been thorough in
its consideration of matters relating to the
public interest.

Consultation and engagement throughout the
development of the EIS has identified a range
of supportive feedback as well as opposition
to the Project. As a result, Bowdens Silver
has proposed a range of measures to mitigate
social impacts and enhance opportunities.
Programs such as the Community Investment
Program would provide mechanisms for the
local and regional distribution of the
economic benefits of the Project to the
surrounding and  local communities.
Furthermore, the Project would be developed
in accordance with the principles of
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ecologically sustainable development and the
relevant planning considerations at both State
and local government levels that need to be
satisfied for the Project. The outcomes of
environmental, economic and  social
assessments for the Project have confirmed
that the Project would operate in accordance
with the legislation, policies and guidelines
developed to ensure responsible
environmental practices for development. It
is therefore concluded that should it be
approved the Project would operate in
accordance with the public interest.

It is acknowledged that there is opposition to
the Project in the community and the Project
would change the local setting and for some
people the amenity they receive from the
locality. However, the EIS has demonstrated
that these changes would be managed
acceptably. In addition, the outcomes in
terms of employment generation, income for
businesses supplying the Project including
contracts for its construction as well as social
benefits experienced through the programs
funded by Bowdens Silver would represent
significant public benefits.

It is therefore concluded that, on balance, the
Project is in the public interest.

CONCLUSION

This EIS has described the identified mineral
resources in detail and explained the
procedures necessary to develop the Mine
Site in a suitable manner. Each component of
the assessment has been accompanied by a
description of the environmental
management commitments that have been
proposed in order that:

o predicted residual environmental impacts
remain acceptable;

e ongoing management, monitoring and
reporting ensures that compliance is
maintained,

AN

{@ﬂ R.W. CORKERY & CO. PTY. LIMITED

N



ENVIRONMENTAL IMPACT STATEMENT
Executive Summary

o there are measures in place to ensure the
community is aware of  how
environmental risks are being managed;
and

e in the case of social commitments,
benefits are distributed as equitably as
possible.

The assessment of impacts for the Project has
determined that noise would be a residual
Project-related impact. Bowdens Silver
would implement all reasonable and feasible
noise mitigation measures and is in
negotiation with those residents that would
be unacceptably impacted under the
VLAMP. Remaining residents would
experience mine-related noise for the first
time, particularly under noise enhancing
conditions, however, those noise levels are
predicted to be less than the relevant criteria.
All other environmental aspects have been
mitigated to the maximum extent practicable
and Bowdens Silver contends that these
would not result in unacceptable or
unreasonable impacts.
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Planning and design of the Project has been
an iterative process that has involved
refinements in response to the outcomes of
assessment and the feedback from
community engagement. Bowdens Silver
considers that the scale of the Project would
be sufficient to provide a boost to the local
economy but not cause substantial adverse
environmental or social impacts. The Project,
as presented, provides an acceptable balance
of environmental and social outcomes in
achieving the economic benefits of the Mine.

Bowdens Silver recognises the importance of
establishing a relationship of mutual trust
with the community that would be achieved
through accountability and transparency.
This would be achieved through meaningful
engagement throughout the Project life and
monitoring of the environmental and social
outcomes, with results made available to the
public. In addition, the legacy of the Project
has been considered with regards to the
rehabilitation and final land use options and
mechanisms to preserve the existing
character of Lue while providing sufficient
economic stimulus to support existing
businesses and a reasonable level of growth.
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Section 1

Introduction

PREAMBLE

This section introduces the Bowdens Silver Project to develop and operate an open cut

silver mine and associated infrastructure (‘“the Project”) located approximately 2km to
3km northeast of Lue and 26km east of Mudgee within the Mid-Western Regional Local
Government Area. This section provides:

e an outline of the scope and format of the document;

e an introduction to the Applicant, Bowdens Silver Pty Limited and the
Application Area for the Project;

¢ Project terminology;
¢ relevant background about the Project and preparation of the EIS;

e an overview of the properties, uses, sources and prices of silver, zinc
and lead;

e a brief overview of mines in NSW in close proximity to population
centres;

e asummary of the approvals process; and

the personnel involved in the design of the Project, document preparation and specialist
consultant investigations.
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1.1 SCOPE

Bowdens Silver Pty Limited (“Bowdens Silver” or “the Applicant”) proposes to develop and
operate an open cut silver mine approximately 26km east of Mudgee within the Mid-Western
Regional Local Government Area (LGA) of New South Wales (see Figure 1.1). The proposed
mine and its associated infrastructure (the “Project”) would be located approximately 2km to 3km
northeast of Lue on Bowdens Silver-owned land, land under option to purchase or land the subject
of lease agreements with Bowdens Silver. The Project is comprised of three main components
(also presented on Figure 1.1).

e The “Mine Site” that includes the lands and infrastructure required for open cut
mining and processing of ore, and the production of silver/lead and zinc
concentrates including associated management of water resources, waste rock and
tailings materials.

e The “relocated Maloneys Road” (a public road) which would provide access to the
Mine Site from Lue Road west of Lue and would comprise a relocated section of
Maloneys Road, a new railway bridge overpass and a new road crossing of Lawsons
Creek.

e A “water supply pipeline corridor” extending approximately 58.5km from the Mine
Site to the Ulan and Moolarben Coal Mines to supply the Project with make-up
water required for processing and dust suppression.

External electrical power supply for the Project will be required but is not assessed as part of this
application. That component of development would be the subject of a separate Part 5 application
under the Environmental Planning and Assessment Act 1979 (“EP&A Act”) prepared in
conjunction with the relevant energy provider.

The Project was referred to the Commonwealth Department of Energy and the Environment
(DoEE) (now the Department of Agriculture, Water and the Environment) on 20 December 2018.
On 5 April 2019 advice was received from the then DoEE that the Project was determined to be
a controlled action under the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) due to the potential for impacts to listed threatened species and communities
protected under Section 18 and Section 18A of the EPBC Act. The action is to be assessed under
the bilateral agreement with the NSW Government. The Project is a “State Significant
Development” pursuant to the State Environmental Planning Policy (State and Regional
Development) 2011 by virtue of the Project having a capital investment value greater than $30
million. The Project Development Application (DA) will therefore require assessment under
Division 4.7 of Part 4 of the EP&A Act. The consent authority for the Project will be the Minister
for Planning or the Independent Planning Commission.

The Application Area is located wholly within the Mid-Western Regional LGA for which the
Mid-Western Regional Local Environmental Plan 2012 (Mid-Western LEP) is relevant. Under
Mid-Western LEP, the Mine Site is designated as occurring within Zone RU1 — Primary
Production, with open cut mining being permissible with consent within this zone. The relocated
Maloneys Road is situated within Zone RU1 — Primary Production with the water supply pipeline
occurring within Zone RU1 — Primary Production and Zone R5 — Large Lot Residential.
Appendix 1 lists all land titles within the Application Area. The objectives of the Mid-Western
Regional LEP are discussed further within Section 3.2.3.6, particularly with respect to the manner
in which the Project satisfies the objectives of the various zones.
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The information presented in this Environmental Impact Statement (EIS) covers all aspects of the
planning, site establishment and construction, mining and processing operations, waste
management, rehabilitation, environmental management and monitoring of the Project to a level
of detail consistent with industry standards, the scale of the proposed operations and the potential
for environmental impacts. These aspects are presented in a manner that addresses the specific
requirements of the Secretary of the then Department of Planning and Environment (DPE), the
matters identified for consideration in correspondence submitted to DPE by other State and local
government agencies and other matters identified during the community consultation process.

A copy of the Secretary’s Environmental Assessment Requirements (SEARs) and the
requirements of the then Commonwealth Department of Environment and Energy (now the
Commonwealth Department of Agriculture, Water and the Environment (DoOAWE)) under the
EPBC Act are provided in Appendix 2. A table recording where each of the requirements
nominated in the SEARSs and their supporting documentation and relevant matters raised by other
government agencies and the community are addressed in this document is presented in
Appendix 3.

The issues addressed throughout this EIS and their relevant importance to the assessment of the
Project have been identified through consultation with government agencies, the local
communities, surrounding landowners, a risk assessment and a diversity of specialist consultants
assessments.

1.2 THE APPROVALS PROCESS

Table 1.1 presents the component stages of the overall approvals process for a “State Significant
Development” concluding with the determination of a development application by the Minister
for Planning or his/her delegate.

Table 1.1

Approvals Process for the Bowdens Silver Project and Status
Page 1 of 2

Stage|Activity Status

1. |Bowdens Silver commenced consultation with the local and wider community in the | Completed
third quarter of 2016. An application for SEARs was prepared and submitted to the
then DPE in November 2016 accompanied by a Preliminary Environmental
Assessment for the Project.

2. |DPE received the written requirements from the government agencies consulted Completed
and issued the SEARs for the Project on 23 December 2016. The SEARs were
updated on 15 August 2017 requiring Bowdens Silver to establish and operate a
CCC for the Project.

3. |A CCC was formally established under the EP&A Act and first met on Ongoing
5 September 2017 by DPE (see Section 3.2.2.1 for further detail re. community
consultation). Community consultation has been an ongoing process throughout the
preparation of the EIS.

4. |Amended SEARs were sought in April 2019 to address the addition of the water Completed
supply pipeline from the Ulan mining area to the Mine Site and the decision from the
then DoEE to determine the Project to be a controlled action under the Environment
Protection and Biodiversity Conservation Act (‘EPBC Act”).

5. |The EIS was provided to DPIE in January 2020 for a high level review (prior to it Completed
being placed on public exhibition).

6. |DPIE places all documents on public exhibition and notifies adjoining landowners *
and other stakeholders about the Project and the exhibition period.
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Table 1.1 (Cont’d)
Approvals Process for the Bowdens Silver Project and Status

Page 2 of 2
Stage|Activity Status
7. |Review of the EIS by the community and government agencies during the exhibition *
period.
8. |DPIE requests Bowdens Silver to prepare a response/clarification of issues raised in *

the submissions from government agencies and the community.

9. |The Applicant provides a Submissions Report responding to the issues raised in -
community and government agency submissions.

10. |DPIE prepares its assessment report based on all documentation submitted by *
Bowdens Silver, government agencies and the community. If the Planning Minister
is the consent authority, the Project would be determined at this stage. If the
Independent Planning Commission (IPC) is the consent authority, the assessment
report would present a recommendation and the determination would be referred to

the IPC.

11. | The Applicant prepares a response to the DPIE assessment report for consideration *
by the IPC, if the IPC is the consent authority.

12. |Determination of the application by the IPC, i.e. either approval (with conditions) or *
refusal.

* Timing beyond the control of Applicant

In the event development consent is granted, the Applicant would apply for the various licences
and approvals nominated in Section 2.1.3. In most cases, the grant of development consent is a
pre-requisite for the other approvals and licences required to operate the Project.

1.3 THE APPLICANT AND THE APPLICATION AREA
1.3.1 The Applicant

The Applicant, Bowdens Silver Pty Limited, is a 100% owned subsidiary of Silver Mines Limited
(“Silver Mines”), a publicly-listed company trading on the Australian Securities Exchange
(“ASX”). Bowdens Silver is committed to the development and operation of the Bowdens Silver
Project. The Feasibility Study for the Project was completed in mid-2018 determining a
production profile of approximately 53 million ounces of silver over a 16.5 year mine life.
Production of approximately 116 000 tonnes of zinc and approximately 83 000 tonnes of lead is
also planned.

Bowdens Silver holds 100% of Exploration Licence 5920 (EL5920) which contains the Bowdens
silver deposit. Bowdens Silver also holds nine exploration licences in a contiguous area which
covers from near Kandos and extending to the north of Gulgong focussing on the eastern margin
of the Lachlan Fold Belt (see Figure 1.2). In addition, Bowdens Silver holds an 80% interest and
manages a Joint Venture over Exploration Licence EL7391 (5km west of Lue) with Thomson
Resources Limited. Bowdens Silver is committed to undertaking the nominated exploration
within the exploration licences and would relinquish the parts of the licences no longer required
in accordance with the provisions of the Mining Act 1992.

The following projects, all of which are located within New South Wales, are controlled by Silver
Mines.

e Barabolar Project (copper/gold) — 15km north-northwest of Bowdens
e Webbs Project (silver/polymetallic) — 45km north of Glen Innes
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e Conrad Project (silver/polymetallic) — 25km south of Inverell
e Tuena Project (gold/silver) — 70km south of Bathurst.

Bowdens Silver is controlled by a Board of Directors and management team with a
comprehensive range of skills and experience in exploration, mine development, finance and
administration. Further information in relation to the Applicant is available at
www.silvermines.com.au and www.bowdenssilver.com.au.

Bowdens Silver is committed to operate the Project is a manner that achieves the objectives set
out in Section 2.1.1 and in a manner that is transparent, particularly in its communication with
the Lue and district residents.

1.3.2 The Application Area

The Application Area for the Project comprises three areas, namely:

e the Mine Site! (covering an area of approximately 1000ha) incorporating the open
cut pits, processing plant, tailings storage facility, waste rock emplacement and a
range of infrastructure including roads, offices, amenities and a range of services;

! The southern boundary of the Mine Site is set back 20m from the hydro line depicting Hawkins Creek as presented
on the Water Management (General) Legislation 2018.
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e arelocated section of Maloneys Road (covering an area of approximately 19ha and
including a new railway bridge crossing and new crossing of Lawsons Creek); and

e awater supply pipeline corridor (covering a length of approximately 58.5km and a
width of up to 10m) for the supply of make-up water for processing activities
sourced from the Ulan Coal Mine and/or Moolarben Coal Mine.

Figure 1.3 shows the locations of the Application Area and its three component areas.

The land titles within the Application Area are displayed in Appendix 1, namely on
Figures A1.1, A1.2 and Al.3 and listed in Table Al.1.

1.4 PROJECT TERMINOLOGY

The following terminology is referred to regularly throughout this document. A glossary of all
other mining and environment-related terminology referred to throughout this document is
presented in Section 8.

e The Project — The Bowdens Silver Project.

e Application Area— The Application Area comprises the Mine Site and corridors for
the relocated Maloneys Road and the water supply pipeline.

e Mine Site — The Mine Site encompasses all land within which the mining,
processing and management of waste rock and tailings would occur
(approximately 1 000ha).

e Relocated Maloneys Road — A 5.2km section of road from Lue Road to the retained
section of Maloneys Road approximately 2.5km northeast of the main open cut pit.

e Water Supply Pipeline — a 58.5km pipeline that would supply water to the Mine
Site from the Ulan Coal Mine and/or Moolarben Coal Mine.

e Mine life — Approximately 16.5 years comprising the site establishment and
construction stage (approximately 18 months - including 12 months of mining pre-
strip) and mining / processing for approximately 15 years (to the end of concentrate
production).

e Project life — Approximately 23 years comprising the site establishment and
construction stage, mining and processing operations (to the end of concentrate
production) and includes the period for final rehabilitation.

1.5 BACKGROUND TO THE PROJECT

1.5.1 Introduction

The following subsections provide background information regarding exploration that led to the
discovery and acquisition of the Bowdens Silver mineralisation zone, details of the various
exploration activities and detailed information on the calculated mineral resources and ore
reserves. A brief overview is provided on the environmental investigations undertaken, the
consideration of alternatives in the Project design and the preparation of the Project Feasibility
Study and EIS.
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1.5.2 Previous Exploration Activities

The original exploration licences covering the “Bowden” property and a number of surrounding
properties were granted in 1989 and 1990 to CRA Exploration Pty Limited (CRAE). In July 1989,
follow-up exploration of an anomalous stream sediment sample and mineralised float, led to the
discovery of outcropping sulphide-bearing rocks which assayed 860ppm silver, 1.0% zinc and
0.5% lead. Between 1989 and 1992, CRAE carried out exploration activities which resulted in
the discovery of the Bowdens Gift Zone of outcropping mineralisation approximately 500m east
of the discovery outcrops.

In 1994, CRAE sold the project to GSM Exploration Pty Limited (GSME), a subsidiary of Golden
Shamrock Mines Limited. The original prospect was re-named Main Zone South, and the
mineralisation extending north-northwest was named Main Zone North. The Bundarra North and
South Zones were later discovered 400m west of the Main Zone. GSME undertook a scoping
study for a near-surface resource of 18.8 million tonnes of resource at 999/t silver including
metallurgical testing and preliminary environmental studies.

In 1997, Golden Shamrock Mines Limited merged with Ashanti Goldfields Limited, and GSME
was acquired by Silver Standard Resources Inc. GSME was renamed Silver Standard Australia
Pty Limited (“Silver Standard”). Silver Standard continued exploration activities, with a
feasibility study commenced in mid-1998. However, work on the feasibility study was suspended
in favour of additional drilling to expand and delineate the mineral resources and ore reserves.

The drilling and feasibility work by Silver Standard led to the definition of a Canadian NI 43-101
compliant resource in 2004, completion of a scoping study and detailed metallurgical work. The
project was then put on care and maintenance in 2006 while Silver Standard advanced other
projects.

In October 2011, Kingsgate Consolidated Limited (“Kingsgate) completed the purchase of the
Bowdens Silver Project from Silver Standard and created Kingsgate Bowdens Pty Limited.
Kingsgate used the existing drilling database to complete a Joint Ore Reserves Committee
(JORC) Code-compliant resource estimate in late 2011 and again later in November 2012 at the
conclusion of the 2012 exploration drilling program. Kingsgate also commenced a Feasibility
Study and EIS that were halted in early 2015.

1.5.3 Project Purchase

In March 2016, Silver Mines announced it had entered into a Sale and Purchase agreement with
Kingsgate whereby it would acquire 85% of the Bowdens Silver Project. The purchase of the
Bowdens Silver Project by Silver Mines Limited was completed on 29 June 2016. The acquisition
of the remaining 15% of the Project was announced on 29 December 2016.

1.54 Bowdens Silver Exploration Activities

Bowdens Silver continued exploration activities throughout the 2017 and 2018 financial years
within the “Bowden” property focussing upon:

e increasing silver resources within and surrounding the previously identified
resource area;
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e converting identified silver resources to higher levels of confidence as part of a
Project Feasibility Study;

e further drilling of exploration targets where silver mineralisation had been
identified but not yet fully evaluated; and

e testing exploration targets proximate to the current resource associated with surface
geochemical and geophysical anomalies.

The drilling program was successful in achieving these objectives and clarified the most
appropriate and economic depth of the Project’s proposed open cut mining operation. It was noted
that further mineralisation was identified below the proposed base of the main open cut pit,
although insufficient metal grades were present in the holes drilled to warrant a deeper open cut
pit. An ore reserve statement is provided in Section 2.2.3 based upon the defined ore and
mineralisation. Figure 1.4 presents the locations of exploration drill holes undertaken by
Bowdens Silver together with those undertaken by Kingsgate, Silver Standard and other previous
explorers.

1.5.5 Environmental Investigations and Documentation

A range of environmental investigations were commenced alongside exploration activities as
early as 1996. These investigations have been used to support and qualify the investigations
undertaken for this EIS. It is considered that the local setting of the Project is well understood
and consideration of environmental risks have been comprehensive. Silver Standard initiated a
range of baseline environmental studies in June 1996. These included background deposited dust
levels, surface water quality and groundwater quality in June 1996. The collection of weather
data commenced in November 2003. Data collection was suspended in February 2010, although
some datasets for the weather data were incomplete.

Silver Standard also commissioned Aboriginal heritage surveys in 1996 and 1998 and a flora
survey in 2003.

In early 2012, Kingsgate re-established a number of the previous baseline environmental studies
and data collection and expanded the investigations to include the following.

e Surface water quality.
e Stream gauging in Hawkins Creek.
e Groundwater quality, depths and hydraulic parameters.

e On-site meteorological monitoring (from May 2012) and commencement of
meteorological monitoring in Lue in March 2013.

e Flora and fauna studies.
e Stygofauna sampling in groundwater bores.
e Aboriginal heritage and historical surveys.

e Soils surveys.
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e Background noise surveys.

e Waste rock and tailings characterisation.

e Water and sediment quality surveys in local drinking water tanks.
e Lead surveys in the Lue area, particularly at Lue Public School.

e A seed collection program from the native trees and shrubs within the likely Mine
Site area.

Kingsgate commenced a design for a project to extract and process the ore defined at that time at
a rate of 4 million tonnes of ore per year. In December 2012, Kingsgate prepared a Preliminary
Environmental Assessment and sought Director-General’s Requirements from the former
Department of Planning and Environment (DPE) for preparation of an EIS for the Project.
A range of additional environmental studies were commenced together with a community
consultation program. The duration of the project design extended beyond that originally planned
and further requirements were sought from the DPE in December 2014. By May 2015, the bulk
of the environmental studies and monitoring were placed on hold until Silver Mines Limited
purchased the Project in 2016.

1.5.6 Project Feasibility Study

A detailed Feasibility Study for the Project was compiled by GR Engineering Services Limited
and completed in mid-2018, in conjunction with a range of specialist mine development
consultants, to confirm the viability of the Project. The Feasibility Study demonstrated that the
Project would be able to produce concentrates containing an average of 3.4 million ounces of
silver per annum, together with approximately 6 900 tonnes per annum of zinc and 5 100 tonnes
per annum of lead. It was established that average production during the first three years of
operation would be approximately 5.4 million ounces of silver per annum, 6 000 tonnes per
annum of zinc and 5 200 tonnes per annum of lead due to the higher silver grades during the early
stages of mining.

Initial capital costs for the Project were estimated at $246 million which includes the
development of the mine, processing plant, TSF and power supply with a further $54 million of
sustaining capital required over the mine life. The operating costs estimated in the Feasibility
Study indicate that the Project would have a Life of Mine (LOM) C1 Cost of A$15.47/0z
(US$11.60/0z) and an All in Sustaining Cost of A$17.25/0z (US$12.94/0z). Financial modelling
undertaken for the Project indicates a total operating margin of A$558.7 million, with project
payback approximately 4.8 years after the commencement of production.

It is noted that whilst the Feasibility Study for the Project focussed on its viability, further design
work was required to assemble sufficient information for use in the assessment of a range of
environmental impacts of the Project (see Section 1.5.8).

As discussed in Section 1.3.1, Bowdens Silver continued its exploration activity across the
various exploration licences covering 2,007 km? along approximately 80km of highly mineralised
Permian Rylstone Volcanics overlying Ordovician and Silurian Formations. Figure 1.2 displays
the locations of the exploration licences currently controlled by Silver Mines Limited.
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Geological and structural mapping in conjunction with a regional soil geochemical program and
geophysical exploration works has highlighted a corridor with surface geochemistry anomalies
in gold, copper, silver, molybdenum, zinc and lead. The exploration in this corridor has led to the
discovery and initial definition of the Barabolar Project located approximately 15km north-
northwest of the Bowdens Silver Mine Site (see Figure 1.2).

1.5.7 Project Design Alternatives

During the design of the Project, Bowdens Silver examined a range of alternatives for a number
of the components before deciding upon the location, scale and/or form of the proposed
components of the Project as presented within the EIS. This subsection outlines the feasible
alternatives considered for these components and the reasons for not proceeding with the various
alternative(s) and proceeding with the preferred alternative for each component.

For a number of components, consideration of alternatives was not undertaken. Rather, Bowdens
Silver firstly assembled all relevant information that would influence the design of the component
in order to achieve a design which avoided or minimised environmental impacts. For components
such as the WRE design, no alternatives were considered as they were simply designed to achieve
the least or no environmental impacts.

Table 1.2 reviews the key feasible alternatives considered and provides the basis for the selected
alternative that forms part of the overall Project. Figure 1.5 displays the locations of the key
alternatives considered.

It is noted that whilst a range of alternatives are currently being considered to supply electrical
power to the Mine Site, these alternatives would be addressed in a separate document seeking
approval for the preferred transmission line route.

1.5.8 Environmental Impact Statement Preparation

Bowdens Silver commissioned the preparation of an EIS to document its plans to develop the
Project in the manner outlined in the Feasibility Study. A Preliminary Environmental Assessment
(PEA) was submitted to the DPE in November 2016 accompanying a request for SEARs for the
Project. The SEARs were issued in December 2016 and subsequently amended by the DPE in
August 2017 with the request for Bowdens Silver to establish and operate a Community
Consultative Committee (CCC) for the Project in accordance with the Community Consultative
Committee Guidelines: State Significant Projects dated November 2016.

Throughout 2017 and 2018, a range of supporting environmental and project design studies
continued which resulted in a range of adjustments to the Project design. Wherever feasible
alternatives were identified for Project components or activities, these alternatives were
investigated in order to identify the most appropriate components for the Project, as outlined in
Section 1.5.7.

The most significant design change was the introduction of a water supply pipeline to provide
make-up water for processing and dust suppression.
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Key Project Design Alternatives Considered

Page 1 0of 4

Alternatives Considered

Reason for Rejection / Preference

Water Sources

Alternative 1: Use of water from a single source

There are a variety of sources of water that have been
identified through investigations undertaken to date.
These include the following.

Groundwater - The use of groundwater is considered
feasible based on the investigations to date and given
Bowdens Silver has already obtained significant
entitlements for the recovery of groundwater from the
regional groundwater table under the relevant water
sharing plans.

Surface Water (On Site) - Bowdens Silver proposes to
capture an average of 123ML of surface water annually
within the Mine Site that will require licencing. Enlarged
water management structures may be developed to
expand water capture on-site under licence.

Surface Water (Off Site) - Bowdens Silver has
examined the use of water pumped from either the
Lawsons Creek catchment or Cudgegong River
Catchment (and Windamere Dam). Pumping water
from the Lawsons Creek catchment has been rejected
due to the insufficient regular flow present in Lawsons
Creek. In the case of water sourced from Windamere
Dam, water would be released from the dam and
Bowdens Silver would need to pump it from the
Cudgegong River near Mudgee to the Mine Site.

Surplus Water from Nearby Mining Operations —
Excess water from other mining operations may be
used to supply water for the Project. The Ulan Coal
Mine and the Moolarben Coal Mine have identified that
excess water from their operations may be pumped to
the Mine Site via a dedicated pipeline. Excess water at
these mines is currently treated and discharged in
accordance with development consent for the mines.
Rather than discharging this water to the environment it
may be re-used for the Project. The Project
requirements would represent a small proportion of the
projected surplus water that would be pumped from
underground mine workings at Ulan Coal Mine or
Moolarben Coal Mine over the life of those operations.

Rejected a sole water source for the Project

Although sourcing water from a single source would
be economically and technically beneficial, each of
the identified water supply options has constraints
that limit the feasibility of relying on a single source
of water.

e The recovery of groundwater would be limited by
the nature of the fractured rock aquifers from
which it would be sourced and unpredictable
nature of water supply from fracture flows.

The quantity of surface water that can be
recovered from within the Mine Site would be
limited by the provisions of the Water Sharing
Plan (WSP) for the Macquarie-Bogan
Unregulated and Alluvial Water Sources:
Lawsons Creek Water Source 2012. The total
number of unit entitlements within the WSP are
limited to 1 496 units. It is highly unlikely that
Bowdens Silver could acquire sufficient unit
entitlements from the market to allow the
Company to harvest the required quantity of
water on site.

Furthermore, Bowdens Silver is committed to
maximising the diversion of clean water around
disturbed areas and limiting its collection of
surface water from within the Mine Site to
minimise the number of unit entitlements that
need to be acquired from other licence holders.

e Bowdens Silver would prefer not to source water
from Windamere Dam as its priority uses are for
Mudgee’s town water supply, irrigation and stock
water, none of which Bowdens Silver would wish
to affect.

e While water may be sourced from the Ulan Coal
Mine and/or Moolarben Coal Mine, recent
prolonged drought has challenged the reliability
of these mines as a sole source of water for the
Project.

Alternative 2: Variety of Sources Relied Upon

Planning for the Project has identified that water
captured in water storage structures within the Mine
Site, decant water in the TSF and groundwater inflows
to the open cut pit could be managed through
preferential use in processing activities. Additional
water requirements may be made up from a variety of
sources such as on-site water capture and external
supply of surplus water.

Water for the preliminary activities required for site
establishment and construction may be sourced from
groundwater bores located within the Mine Site.

Preferred

The ability to access water from a variety of sources
reduces reliance on a single source and provides
Bowdens Silver with the flexibility to plan for varied
operating conditions (including drought).

As a result, Bowdens Silver has elected not to
source any surface water for the Project from off-
site sources such as Lawsons Creek and
Windamere Dam, but would rely on on-site sources
and external make-up supply.

1-16
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Table 1.2 (Cont’d)
Key Project Design Alternatives Considered

Page 2 of 4

Alternatives Considered

‘ Reason for Rejection / Preference

Underground - v - Open Cut Mining Operation

Alternative 1: Underground Mining Operation

The extraction of the defined ore by underground
methods.

Rejected as a proportion of the defined ore
reserves are present at the surface of the proposed
main open cut pit. Hence, it would not be practical to
recover the resources other than open cut methods.

Alternative 2: Open Cut Mining Operation

The extraction of the defined ore by open cut methods
to the base of defined ore (approximately 180m below
the land surface and approximately 140m below the
final rim of the main open cut pit.

Preferred as the ratio of the quantity of waste rock
to be removed (46.4 million tonnes) against the
quantity of ore to be removed (29.9 million tonnes),
i.e. 1.6:1 is assessed as financially feasible.

Area of Open Cut Pit and Recovered Ore

Alternative 1: Enlarged Open Cut Pit (73ha)

This alternative (originally proposed by Kingsgate)
would involve a single open cut pit covering
approximately 73ha to recover approximately

45.5 million tonnes of ore at a cut-off grade lower than
the grade proposed by Bowdens Silver.

Rejected as the recovery of the higher quantity of
ore at a lower grade would not be economic.

Alternative 2: Reduced Open Cut Pits (52ha)

Bowdens Silver proposes a main open cut pit and two
small satellite pits to recover 29.9 million tonnes of ore
at a cut-off grade of 30 grams of silver per tonne of ore.
The proposed open cut pit lies within the footprint of the
enlarged open cut pit.

Preferred as the recovery of the defined

29.9 million tonnes of ore is considered economic
based upon the average life of mine projected
commodity prices of:

uss A$
Silver/ounce 20.91 27.88
Zinc/tonne 2,756 3,675
Lead/tonne 2,205 2,940
A$/$US Exchange rate of 0.75

Annual Processing Rate and Annual Water Requirement

Alternative 1: 4Mtpa Processing Rate

This alternative (originally proposed by Kingsgate)
involved an annual processing rate of approximately
4 million tonnes of ore per year which would require
approximately 3.5 gigalitres of water annually.

Rejected as the proposed annual production rate
through the processing plant could not be achieved
as the quantity of earthmoving equipment required
to extract the required 4 million tonnes of ore could
not satisfy the nominated noise limits.

Alternative 2: 2Mtpa Processing Rate

Bowdens Silver proposes to process approximately
2 million tonnes of ore per year which would require
approximately 2.1 gigalitres of water annually.

Preferred as the proposed annual production rate
through the processing plant could be achieved with
the proposed quantity of earthmoving equipment
that would satisfy the nominated noise limits.
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Alternatives Considered

| Reason for Rejection / Preference

Road Access to the Mine Site

Alternative 1: Lue Rd / Pyangle Rd / Maloneys Rd

The existing access to the Mine Site involves all traffic
from Mudgee travelling through Lue to Pyangle Road
and then travelling northwards via Maloneys Road.
Smaller quantities of vehicles would travel to the Mine
Site from the east, i.e. from Rylstone and Kandos.

Rejected as this route would result in the bulk of the
heavy vehicles delivering mine components and
consumables to the Mine Site and transporting the
mineral concentrate from the Mine Site travelling
through Lue. This alternative is rejected given
Bowdens Silver’s objective to preserve Lue’s
existing character.

Alternative 2: Lue Rd / Relocated Maloneys Rd

A new 5.2km public road would be constructed from a
point on Lue Road approximately 1.8km west of Lue.
The new road would join the retained section of
Maloneys Road north of its intersection with the mine
access road.

Preferred as the construction of a new road during
the first six months of the site establishment and
construction stage would result in all operations
traffic originating from or travelling through Mudgee
to avoid travelling through Lue.

Wallerawang-Gwabegar Railway Crossing

Alternative 1. New Level Crossing

A new level crossing would be constructed along the
alignment of the relocated Maloneys Road which in
turn would require the existing level crossing at the end
of Cox Street to be closed.

Rejected as the level crossing option is not
favoured given the results of consultation with Lue
residents who use the existing level crossing when
travelling to Mudgee.

Alternative 2: New Rail Overbridge

A new rail overbridge would be constructed along the
alignment of the relocated Maloneys Road. This
overbridge would be designed to meet all requirements
of the rail infrastructure should the railway line re-open
in the future.

Preferred as the rail overbridge is preferred given it
would enable the nearby level crossing near Cox
Street to remain open for use by Lue Residents.

Processing Plant / Mining Facility Location

Alternative 1:

This alternative (originally proposed by Kingsgate)
would be located on the elevated area west of
Maloneys Road.

Rejected as the location would straddle the
proposed re-aligned power transmission line and its
elevated location could contribute to excessive
noise. The location is closer to Lue.

Alternative 2:

This alternative (proposed by Bowdens Silver) located
further north with a number of components at lower
elevations (more noise protection).

Rejected as the location would also straddle the
re-aligned power transmission line and substantially
cover Lot 7007 DP 1029353, a Crown Land lot
which is the subject of a native title claim.

Alternative 3:

This alternative (proposed by Bowdens Silver) located

in an area with the jaw crusher positioned at the lowest
possible elevation with an opportunity to cut and fill the
site to lower the elevation of the land to be used.

Preferred because the mining facility would be
approximately 0.7km further away from Lue and the
plant and facility could be located away from Lot
7007 DP 1029353.

1-18
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Key Project Design Alternatives Considered
Page 4 of 4

Alternatives Considered

| Reason for Rejection / Preference

TSF Location

Alternative 1: Within Price Creek Valley

This alternative (originally proposed by Kingsgate)
would involve the construction of an embankment
across Price Creek and the diversion of upslope runoff
around the facility. The TSF embankment would be
effectively buttressed by the waste rock emplacement

Rejected principally because of the fact that Price
Creek would be fully blocked (with a catchment
larger than Alternative 2) and that it would be
necessary to pump the tailings to the TSF.

Alternative 2: Within Walkers Creek Valley

This option would involve the construction of an
embankment across the ephemeral watercourses in
the upper Walkers Creek catchment. The embankment
would be constructed with waste rock extracted from
the open cut pit.

Preferred principally because the facility would be
in a valley with a smaller catchment and the tailings
could be gravity fed to the facility.

Processing Plant Reagents

Alternative 1:

The bulk of the chemicals used are standard n the
recovery of metals from multi-element ore bodies. The
suppression of zinc in the silver/lead flotation circuit
can be undertaken using sodium sulphite Na2SOs

Rejected as the use of sodium sulphite (other
alternate chemicals) have been trialled with ore
samples and have returned considerably lower
recoveries of silver.

Alternative 2:

The suppression of zinc in the silver/lead flotation
circuit is proposed using sodium cyanide (NaCN).

Preferred as the use of sodium cyanide (at low
concentration) has been demonstrated through test
work to be a far superior zinc suppressant than any
other chemical.

Waste Rock Emplacement (WRE)

Alternative 1: Within Price Creek Valley

This option (originally proposed by Kingsgate) would
involve the placement of the waste rock in the southern
end of the Price Creek valley within 40m of Hawkins
Creek.

Rejected because of its close proximity to Hawkins
Creek, including on the Hawkins Creek floodplain
with insufficient area to appropriately manage
leachate generated by the WRE.

Alternative2: On the Western Side of Price Creek
Valley

This alternative would involve the construction of the
WRE on the western side of the Price Creek valley
lapping onto the central ridge line to the east of the
main open cut pit.

Preferred as the full quality of PAF waste rock can
be positioned outside the flood extent of Hawkins
Creek and be constructed in a manner that is
generally consistent with the existing nearby north-
south ridges.

Soil Stockpiles

Alternative 1:

Subsoil stockpiles constructed to 3m in height and
topsoil stockpiles constructed to 2m in height.

Rejected as the area of remnant vegetation to be
cleared for the stockpiles would be approximately
91ha.

Alternative 2:

Subsoil stockpiles constructed to 5m in height with a
1m topsoil cover and topsoil stockpiles constructed to
2m in height.

Preferred as the area of remnant vegetation to be
removed for stockpiles would be approximately
62ha, i.e. 29ha less than Alternative 1.

Bowdens Silver sought an amendment to the SEARs in April 2019 to accommaodate the proposed
water supply pipeline and to reflect a decision by the then DoEE to determine the Project to be a
controlled action under the EPBC Act. The amended SEARs were received in June 2019.

The preparation of the EIS continued throughout 2018, 2019 and 2020 to the point where the
Project design and its associated mitigation measures were recognised as being appropriate to
finalise the EIS and lodge the document with the Department of Planning, Industry and
Environment (DPIE).
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1.6 SILVER, ZINC AND LEAD

1.6.1 Introduction

This subsection describes the properties and uses of silver, zinc and lead, and their current sources
both in Australia and internationally together with a summary of the pricing of each metal. Further
details of the properties, uses and pricing of silver, zinc and lead are provided in Appendix 4.

1.6.2 Silver

Silver is one of the most commonly recognised metals due to its long association with wealth,
fine jewellery and its place in the history of exploration and mining.

Demand for silver is currently benefiting from new applications in photovoltaic cells (for solar
panels), electronics, electric vehicles, robotics, industrial automation, aerospace,
pharmaceuticals, and biosciences.

As an element, silver is the best electrical and thermal conductor among metals, and superior
reflector of visible light.

Silver is used as a store of wealth, traded as a commodity and used in industrial processes,
consumer electronics, medical products and increasingly in renewable power production
(Plates 1.1 to 1.4). Broadly, the physical demand for silver can be broken down into four
segments, namely: industrial fabrication (60%), jewellery (20%), coins and bars (15%) and
silverware (5%). These proportions have been relatively stable since about 2008.

Recent estimates from The Silver Institute as of 2019, Mexico, Peru, and China represented the
three largest global silver producers responsible for 23%, 16%, and 13% of all silver produced
respectively. In 2019, Australia was the world’s fourth largest producer of silver, with 43 million
ounces (Moz), well off the 2013 high of 59Moz due to lower by-product values at major base
metal mines.

Physical silver demand is approximately 1000Moz per year and has varied within a narrow band
since 2010. In 2019, physical demand for silver declined -3% year on year with industrial
fabrication and jewellery reducing by -7% each offset by net physical investment increasing by
+16%.

During the past decade (January 2000 through December 2019), silver prices have ranged
between approximately US$13.80 per ounce to approximately US$48.60 per ounce with an
average of approximately US$21.20 per ounce.

1.6.3 Zinc

Zinc is the fourth most widely used metal in the world, principally for a wide range of industrial
and medical uses. Its primary use is in the process of galvanising that involves adding a zinc/iron
alloy layer on steel to protect it from corrosion (up to 170 years). The global cost of corrosion to
steel is estimated to be in excess of US$2.0 trillion annually. The value and use of zinc is assured
as this process significantly increases the service life of steel, reduces costs and protects valuable
steel resources.
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Plate 1.1  Photovoltaic Cells

Plate 1.3  Water Filters Plate 1.4  Brazing Alloys and Solders

Other primary zinc uses are:

e Brass — when zinc (30%) is combined with copper (70%) it forms a particularly
rust-resistant alloy called brass. Brass is used extensively in the manufacture of
sailing boat hulls and other marine hardware, musical instruments and for various
scientific applications.

e Diecast Objects — the low melting point of zinc allows it to be mixed with
aluminium to form a strong alloy which can be diecast to make a range of items.
Common examples of diecast objects include carburettors, staples and zippers.

e Batteries — are produced using a variety of chemistries including: zinc-bromine,
zinc-air, zinc-carbon and zinc-nickel. Due to zinc’s abundance, it is an attractive
research area for battery cell technology.

e Zinc Oxide - zinc oxide has a range of applications and is used in the production of
rubber, skin products (e.g. zinc cream), paints, floor coverings, plastics and ceramic
glazes.
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In 2018, primary production of zinc on a global basis totalled 13 million tonnes, with some 30%
of zinc originated globally from recycled or secondary zinc. This proportion or recycling has been
increasing on a yearly basis. As zinc’s primary use is in galvanising steel, consumption is strongly
correlated to steel use.

In 2018, the key global zinc producers were China (33%), Peru (12%), Australia (7%) and India
(6%).

The price of zinc in December 2019 was approximately US$2,300 per tonne.

1.6.4 Lead

Lead is a very corrosion-resistant, dense, ductile, and malleable blue-grey metal that has been in
use for at least 6 400 years. Although historically it has been widely used due to its softness and
ease of working, as the negative impacts on health have been recognised, the suitable uses have
narrowed over time. Today its main use is in batteries.

Lead-acid batteries make up 82% of total lead use. Other significant uses are in ammunition 3%,
oxides in glass and ceramics 5%, the remaining 13% are used in solders, bearing metals, brass
and bronze billets, covering for cable, caulking lead, and extruded products.

The uses for these products range widely from in health services where lead is used as a radiation
shield around X-ray and radiotherapy equipment and nuclear equipment. The high density and
softness of lead makes it an extremely effective insulator of noise and vibration. Lead is often
laid in thin sheets between building materials to provide very effective sound insulation. Lead’s
innate property of being stable in corrosive environments means it is still widely used to line
containers and pipes for storing and carrying corrosive chemicals.

In 2018, the key global lead primary producers were China (47%), Australia (10%), Peru (7%)
and USA (6%).

The price of lead in December 2019 was approximately US$1,920 per tonne.

1.7 MINES IN CENTRAL NSW

1.71 Introduction

It is recognised that many population centres in rural NSW were established as pastoral centres
on the larger rivers, railway service centres (such as Lue) and around mines. Towns such as
Broken Hill and Cobar are centres that have continued their close association with mining. In
recent years, mining has contributed significantly to the growth of some towns and cities in
central western NSW such as Orange, Parkes and Mudgee and, in some cases, mining has co-
existed on the edges of a number of population centres such as Blayney, Peak Hill and Tomingley.
Each of these latter population centres were/are closer to the mining operations than is proposed
for the Bowdens Silver Project. Figure 1.6 displays the locations of a number of mines in the
NSW Central West.
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This section provides a brief overview of the Cadia Valley Operation and the three operations in
the Ulan coalfield principally to assist readers to appreciate the scale of the Bowdens Silver
Project in comparison to these other well-known mines. A brief profile is also provided of the
mining operations near Peak Hill and Tomingley. Bowdens Silver acknowledges the concerns
expressed by some community members in Lue regarding the proximity of Lue to the proposed
Mine Site for the Project, particularly given many of the residents have not previously lived near
a mine. Whilst it is recognised some environmental issues arose during the operation of the Peak
Hill and Tomingley mines, particularly during the site establishment and construction stage, it is
recognised that the greater distance between Lue and the operational areas within the Mine Site,
together with the early implementation of mitigation measures and specific procedures introduced
for the Peak Hill and Tomingley Mines, would assist to substantially minimise and potentially
avoid the environmental issues for the Bowdens Silver Project.
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1.7.2 Cadia Valley Operations

Cadia Valley Operations (CVVO) comprises a series of large underground and open cut gold-
copper mines located approximately 20km south of Orange. Orange is a major regional centre
which offers extensive cultural, retail, industrial and government services and a population of
approximately 38 000 people (ABS, 2016). The mine which is owned and operated by Cadia
Holdings Pty Ltd (a wholly-owned subsidiary of Newcrest Mining Limited) began operations at
Cadia Hill in 1998. CVO has developed a number of resources within the mine site including
Cadia Hill, Ridgeway and Ridgeway Deeps.

CVO initially extracted ore
and waste rock from open
cut pits, the largest of which
has a surface disturbance of
approximately 150ha and is
approximately 500m deep.
Plate 1.5 displays an
oblique aerial view across
the Cadia Valley Operations
The mine is currently
extracting ore from Cadia
East underground mine with
a maximum production rate
of 32Mtpa. Ore is processed
on site to produce a
concentrate  which is
pumped approximately
30km through a pipeline to the Blayney Dewatering Facility for dewatering and subsequent
loading onto trains for transport to Port Kembla. The amount ore processed at CVO each year is
typically between 20Mtpa and 30Mtpa. In the 2017-2018 period approximately 21Mt of ore was
processed with approximately 600 000Koz of gold and 62 000t of copper recovered. Mining at
Cadia East currently has approval until 30 June 2031 and is expected to provide on average
approximately 900 direct jobs annually. The current area of disturbance at the combined activities
within the Mine Site is estimated to be approximately 2700ha. Mining and processing operations
occur 24 hours per day, 7 days per week.

- .

Plate 1.5 An oblique aerial view to the south across Cadia
Valley Operations

CVO has implemented extensive mitigation strategies including dust suppression, progressive
rehabilitation, amenity bunding and lighting management.

Over the life of the mine, CVO has been committed to maintaining strong community
partnerships providing roughly $2.9 million dollars in donations in the 2019 financial year alone.
Beneficiaries include the Clontarf Foundation, Western NSW Local Health District, Orange
Local Aboriginal Land Council’s Designing Futures program and the Cadia District
Enhancement Project.

1.7.3 Ulan Coal Mine
Ulan Coal Mine is located approximately 1.5km north of Ulan, approximately 45km north-

northeast of Mudgee, and is jointly owned by Glencore Coal Assets Australia Pty Ltd and
Mitsubishi Development. Coal mining first commenced near Ulan in the 1920s with intermittent
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operations until the 1980s
when a  substantial
expansion was undertaken
with  open cut and
underground mining of
the Ulan No0.3 mine
continuing until 2008
when the resource was
exhausted. The mine is
currently approved to
extract up to 20 million
tonnes of coal per year
until August 2033. The
mine currently employs @
approximately 930 people === ' ‘ ' =
and operates both Plate 1.6 An oblique aerial view to the north across Ulan Coal
underground and open cut Mine

mines with a total

disturbance area (open cut and subsidence) of approximately 7 820ha. Plate 1.6 displays an
oblique aerial photograph across the Ulan Coal Mine.

-

Mining and processing occur 24 hours a day 7 days a week with blasting approved to occur
between 9:00am and 5:00pm Monday to Saturday.

1.7.4 Moolarben Coal Mine

The Moolarben Coal Complex is located east of Ulan, approximately 40km north of Mudgee and
lies between the Wilpinjong Mine and Ulan Coal Mine. The mine is operated by Moolarben Coal
Operations Pty Ltd (MCO), a wholly owned subsidiary of Yancoal Australia Limited, on behalf
of the Moolarben Joint Venture. Approval for mining was granted in September 2007 and allows
for the extraction of 16 million tonnes of coal per year from the open cut mining operations and
8 million tonnes of coal
per year from the
underground mining
operations until
31 December 2038. MCO
comprises four open cut
mines, three approved
underground mines and
associated infrastructure
with a total disturbance
area of approximately
2272ha. Plate 1.7 displays
an oblique aerial 3
photograph across the SRR
Moolarben Coal Mine. HEEES =
MCO currently employs Plate 1.7 An oblique aerial view to the north across Moolarben
over 700 people as direct Coal Mine

employees or contractors.
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Mining and processing occur 24 hours a day 7 days a week with construction generally occurring
between 7:00am and 6:00pm Monday to Sunday. Blasting is approved between 9:00am and
5:00pm Monday to Saturday.

1.7.5 Wilpinjong Coal Mine

Wilpinjong Mine is located
approximately 48km
northeast of Mudgee and is
owned and operated by
Wilpinjong Coal Pty Ltd, a
wholly owned subsidiary of
Peabody Energy
Incorporated. Approval for
mining was granted in
February 2006 and the site
currently comprises eight
open cut pits and associated
infrastructure with a total
disturbance ~ area  of jees
approximately 2 790ha. ™= - - )
Plate 1.8 displays an Plate1.8 An obli_que aerial view to the north across Wilpinjong
oblique aerial photograph Coal Mine

across Wilpinjong Coal Mine. Wilpinjong Mine has approval to extract 16 million tonnes of coal
per year of coal until 2033 and is expected to employ a peak operational workforce of
approximately 650 people.

GoogleEarth
[ vt

Open cut mining and coal processing are permitted to occur 24 hours a day 7 days a week with
blasting frequency limited to two blasts per day for no more than five blasts per week (averaged
over a calendar year) between 9:00am and 5:00pm Monday to Saturday.

1.7.6 Peak Hill Gold Mine

The Peak Hill Gold Mine is located immediately east of the town of Peak Hill, 75km southwest
of Dubbo. The open cut gold mine operated between 1996 and 2005. Plates 1.9 and 1.10 display
oblique aerial photographs of the mine and its proximity to Peak Hill. Drill and blast methods
were employed to extract ore at a maximum rate of 420 000tpa from several open cut pits up to
100m deep, with mining operations occurring between 7:00am and 6:00pm and ore crushing
occurring between 7:00am and 10:00pm, Monday to Saturday for 48 weeks per year. Blasting
impacts at the closest residences to the Peak Hill Gold Mine, located on Euchie Street in Peak
Hill (a distance of approximately 0.25km) were minimised through careful design of each blast
and weighing explosives loaded into each hole. The Peak Hill Gold Mine was able to comply
throughout the project life with the 5Smm/sec ground vibration and 115dBL airblast overpressure
limits imposed by the EPA. Near surface blasting was delayed if the wind was in an unfavourable
direction.

Gold ore was processed using the heap leach method which involved the processing and stacking
of crushed ore to form a heap followed by the application of a cyanide solution to dissolve gold
and form a gold-bearing solution which was directed to a collection pond. Heap leaching and
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gold processing operations
occurred 24 hours per day,
365 days per year. The
processing plant  was
located approximately
1.4km northeast of Peak
Hill.

Rehabilitation of the Peak
Hill Gold Mine site has
largely been completed,
with the final landform
consisting of retained open
cut voids as well as
vegetated heap leach and
waste rock emplacement xS e :
hills which each cover an Plate 1.9 An oblique aerial view of the northeast across the

area of approximately eastern side of Pegk Hill tovyards the open cut pits of
18ha and are 20m above the former Peak Hill Gold Mine

the natural surface

respectively. The perimeter of the retained open cut voids has been securely fenced and a walking
trail and viewing platform established, permitting ongoing use of the site as a tourist attraction.
Alkane Resources Ltd, the operators of the Peak Hill Gold Mine, continue to use the mine site
and associated facilities as a base for mineral exploration on the central west of NSW, with these
activities representing a source of ongoing economic activity at Peak Hill and in the broader
region.

A total of 127 complaints were received by Alkane between January 1996 and February 2002.
Blast vibration was the cause of the majority of complaints particularly in the early months of the
operation as near surface blasting encountered many old working which made controlling airblast
overpressure problematic.
Approximately 70% of the
complaints were received
from one individual Peak
Hill resident who was not a
near neighbour. Only a
small number of noise
complaints were received
possibly due to the
comparatively high levels

- - . : ;', | : : s N
of traffic noise from the é: — wmnmk
- - Emplacemem 3

Newell Highway which .
bisects the town. Dust from ‘( e

the mining operation caused
occasional nuisances but it
was largely mitigated with a
water cart or relocating

. . Plate 1.10 An oblique aerial view to the southwest across the
mobile equipment to other Peak Hill Gold Mine towards Peak Hill
parts of the mine during

windy periods.

AN
<€%> R. W. CORKERY & CO. PTY. LIMITED 1-27
N



BOWDENS SILVER PTY LIMITED ENVIRONMENTAL IMPACT STATEMENT
Bowdens Silver Project Section 1 — Introduction
Report No. 429/24

1.7.7 Tomingley Gold Mine

The Tomingley Gold Mine is located less than 250m south of Tomingley, a town with a
population of approximately 230 people?. The mine, which is owned and operated by Alkane
Resources Limited, commenced mining operations in November 2013 and was officially opened
in March 2014 following the commissioning of the on-site processing plant located
approximately 1.3km from the edge of Tomingley. Mining operations at the site comprised four
open cut pits, with maximum depths of between 100m and 180m below the natural surface with
ore and waste rock extracted

using either drill and blast .. ... PR e

methods or through ripping [T -

and pushing using o — —_—

bulldozers. In 2019, mining Sox = - Q > NN\
commenced underground [== = —— ;\1_.._,?_.)
from the base of one of the & > ——
completed open cut pits to a : ' P -
maximum development

depth of 360m below the
natural surface using drill
and blast methods. Up to
1.4Mt of ore has been mined
and processed at the mine
each year, with waste rock
from mining operations

directed to three waste rock  Plate 1.12 An oblique aerial view to the north across an open
emplacements which each cut pit and waste rock emplacement at the

covering an area of between Tomingley Gold Mine — pre revegetation
13ha and 66ha and
maximum approved heights
of between 30m and 40m.
Tailings generated through
the processing of gold ore is
pumped to an above ground
tailings  storage facility
covering approximately
42ha. Construction, mining
and processing operations
occur 24 hours per day,
7 days per week and blasting
operations occur between . [
9:00am and 5:00pm, [T .4 femme.
Monday to  Saturday. | * e
Plates 1.11 and 1.12 show

the proximity of the VRl A Cd W a
Tomingley Gold Mine to Plate 1.11 Aerial photography of Tomingley and Tomingley
Tomingley. Gold Mine

2 Population within the Tomingley State suburb
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During the construction and initial mining operations at the Tomingley Gold Mine in 2013, the
operator received a number of complaints concerning noise and dust emissions from Tomingley
residents principally relating to dust with some relating to noise. In response to noise complaints,
Alkane implemented a range of mitigation strategies including the construction of an enhanced
noise bund, use of a weather forecast system to identify potentially noise enhancing conditions,
alterations to site equipment to reduce noise and the treatment of residences in the vicinity of the
mine with noise attenuation features (e.g. noise attenuating glass). In response to complaints
regarding dust as well as measured exceedances of nominated air quality criteria, Alkane
developed and implemented a site specific dust control protocol, introduced the use of chemical
dust suppressants for use in water carts during summer periods and installed a real time alert
system to inform dynamic dust management actions. As a consequence of the adopted mitigation
methods, no noise-related complaints and just one dust-related compliant were received at the
mine site in 2018.

The Tomingley Gold Mine has been progressively rehabilitated over the life of operations at the
site, with significant rehabilitation activities including the partial backfilling of one of the open
cut pits and the shaping and revegetation of two waste rock emplacements. Over the life of the
mine to date, Alkane has committed to significant contributions to the local community including
$360 000 for road maintenance, improvements to the Tomingley water supply and $430 000 to
the Tomingley Gold Project — Community Fund. The Fund supports projects aimed at
encouraging long term economic growth locally, education and training, community connectivity
and community infrastructure.

1.8 ENVIRONMENTAL MANAGEMENT AND DOCUMENTATION

1.8.1 Environmental Management

Environmental management of the Project would be undertaken as an integral component of the
overall management of the approved activities. All personnel would be inducted and trained in
environmental management, consistent with their role and responsibilities. Environmental
management is an important component of operational health and safety, compliance
requirements and in satisfying community expectations. Bowdens Silver would employ a suitably
experienced and qualified person whose principal function would be to coordinate the on-site
environmental requirements, including compliance with commitments and procedures. The
environmental manager would be assisted by a range of professionally trained and qualified
environmental scientists and technicians. The environmental manager would report directly to
the senior management position on the Mine Site and would pro-actively promote the
consideration of environmental issues in all tasks undertaken on site.

The workforce, including Bowdens Silver’s staff and the staff of all contractors, would be
required to undertake induction (and re-induction) training courses and specific environmental
training to ensure all operational condition requirements and commitments are satisfied
throughout the Project life.
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1.8.2 Environmental Documentation

Bowdens Silver intends to prepare all relevant environmental management documentation
required by the NSW Government following the granting of development consent and a mining
lease. An overview of the range of environmental documentation that would be prepared is as
follows, noting that requirements may change between the time when the Project development
application is determined and when the Project commences.

Management and Monitoring Plans

When development consent is granted for the Project, Bowdens Silver would prepare a range of
management and monitoring plans including the following.

e Environmental Management Strategy.

e Construction and Operational Noise Management Plan.
e Blast Management Plan.

e Air Quality Management Plan.

e Greenhouse Gas Management Plan.

e Site Water Management Plan incorporating Surface Water and Groundwater
Monitoring Plans.

e Visual Impacts Management Plan.

e Biodiversity Management Plan.

e Transport Management Plan.

e Heritage Management Plan.

e Social Impact Management Plan.

e Waste Management Plan.

e TSF Management Plan including a Seepage Management Plan

e Conceptual Mine Site closure plan / final Void Management Plan.
e Cyanide Management Plan.

¢ Rehabilitation Management Plan.

Each of the above management plans would be reviewed either annually or biennially throughout
the Project life and updated, where appropriate, to reflect any outcomes arising from operational
modifications, the results of monitoring and/or external audits.

Rehabilitation Management Plan

The Rehabilitation Management Plan (RMP), which would be prepared in accordance with the
Guidelines published by the Resources Regulator, would provide a mechanism for Bowdens
Silver to present a greater level of detail regarding the range of operations necessary for
compliance with the conditions imposed upon the mine under the terms of its mining lease,
particularly with respect to rehabilitation of the areas disturbed by the Project. It is acknowledged
that if development consent is granted for the Project, the consent would include conditions
relating to rehabilitation of the site.
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The RMP would be prepared prior to the commencement of the site establishment and
construction stage and would be updated whenever required, but at intervals not greater than
every 7 years. The RMP would also form the basis for estimating the security deposit imposed
through the mining lease.

Annual Documentation

An Annual Review would be prepared in satisfaction of the development consent and mining
lease conditions. The document would be designed to consolidate the Government reporting
requirements relating to environmental management, monitoring and rehabilitation of the
disturbed areas within the Application Area.

Each Annual Review would be prepared to:

e record the activities undertaken on site during the previous 12 month period and
review the effectiveness of the adopted environmental controls;

e outline the planned activities during the following 12 month period and any
additional environmental controls;

e present a summary and an evaluation of the Applicant’s environmental
management activities over the previous 12 month period, including the results of
environmental monitoring; and

e provide any other information nominated in the development consent and mining
lease.

The Applicant would also submit Annual Returns to the Environment Protection Authority (EPA)
in accordance with the requirements of its environment protection licence.

Enquiries and Complaint Management and Monitoring Reporting

The Applicant would implement a documented system to comprehensively record all enquiries
and complaints and the resultant investigations, if needed, responses and communications with
the enquirer(s) or complainant(s). The Applicant would respond to all enquiries and complaints
in a timely manner.

The Applicant would place all validated monitoring data on its website generally on a monthly
basis together with any relevant comments relating to the monitoring data. The website would
incorporate a provision for on-line input/response by members of the community. Monitoring
results would also be discussed at each CCC meeting.

1.8.3 Ongoing Community Consultation

Bowdens Silver is committed to an open and transparent consultation program throughout the
site establishment and construction stage and the operation of the Project. Components of the
program would involve:

e circulation of regular newsletters;
e annual open days;

e acommunity notice board (outside the Lue Public School);
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e maintaining a community information system on the Project website; and

e regular / periodic meetings with adjoining landowners.

Bowdens Silver will continue to employ a dedicated Community Liaison Officer to manage the
ongoing consultation, consistent with the Social Impact Management Plan. The Project would
operate with an ‘open door’ policy to enable Lue and district residents to discuss any components
of the Project.

1.9 FORMAT OF THE ENVIRONMENTAL IMPACT STATEMENT

The EIS has been compiled in eight sections and a set of supporting appendices with its format
as follows.

Section 1:  introduces the Project, the Applicant, the Application Area and provides
background information about the Project and the EIS preparation. The section also
explains the key terminology used throughout this document and provides an
overview of the approvals process. The uses and current sources of silver, zinc and
lead are outlined. Bowdens Silver’s approach to the environmental management
and the documentation for the Project is reviewed. The section concludes with
information on the management of investigations for the EIS.

Section 2:  describes the Applicant’s objectives and components of the Project. A description
is provided of the activities to be undertaken throughout the proposed site
establishment and construction stage, open cut mining, ore processing, tailings and
waste rock management, transport and rehabilitation activities. This section also
describes the proposed relocated Maloneys Road and water supply pipeline.

Section 3:  provides a description of the process used to identify and prioritise the key issues
for assessment within this EIS with reference to the SEARs for the Project, the
range of matters raised by other government agencies, stakeholder consultation
throughout the Project planning stages, and a review of the relevant legislation,
planning issues, policies and guidelines. The approach to the environmental risk
analysis undertaken for the Project is introduced with respect to the specific
environmental risk(s) for each of the environmental issues relevant to the Project.

Section 4:  describes the environmental setting within and surrounding the Mine Site.
Emphasis is placed on providing information about the environmental features that
would contribute to, or influence, the assessment of a wide range of other
environmental parameters. Information is provided on the topography, geology,
meteorology, land ownership and land uses within and surrounding the Mine Site.
This section also describes the specific environmental features of the Mine Site,
relocated Maloneys Road and the water supply pipeline corridor and their surrounds
that would or may be affected by the Project. Information on the existing
environmental setting, the proposed design and operational safeguards and
mitigation measures and residual impacts the Project may have following the
implementation of these measures is presented for all relevant issues together with
the proposed monitoring to demonstrate compliance with all operating limits or
assessment criteria.
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Section 5:

Section 6:

Section 7:

Section 8:

Appendices:
1.
2.
3.

7.
8.
9.
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provides a record of the full range of environmental management and monitoring
measures that would be adopted when developing and operating the Project. The
measures are designed to effectively manage, mitigate, guide and monitor the
operation of the Project throughout its entire operational life.

provides a conclusion to the document which justifies the Project in terms of
biophysical, economic and social considerations and identifies the consequences of
not proceeding with the Project.

lists the various source documents referred to for information and data used during
the preparation of the EIS.

presents a glossary of acronyms, symbols and units, and technical terms, used
throughout the EIS.

present the following additional information.
Land Titles for the Application Area.
The SEARs and requirements issued by the then DoEE.

A summary of the coverage of the SEARSs and matters identified for consideration
in the correspondence submitted to DPE by other State government agencies, Mid-
Western Regional Council, and the community and where each matter is addressed
in this document and/or the supporting Specialist Consultant Studies Compendium.

An overview of the properties, land uses, sources and prices of silver, zinc and lead.
Documentation Supporting the Project Description.

A list of all properties and their landowners referred to in this document and
distances between the various residences or receptors and the closest area of
disturbance and various Project components.

An assessment of Environmental Risk in accordance with the Australian Standards.
Project Capital Investment Value.

Electricity Supply Options

The EIS is supported by a six volume, Specialist Consultant Studies Compendium, which

incorporates:

18 separate reports prepared by specialist environmental consultancies who have
been engaged by R.W. Corkery & Co. Pty Limited on behalf of Bowdens Silver to
assess specific aspects of the Project; and

three project design reports prepared by specialist mining consultants engaged by
Bowdens Silver to assist in the design of the waste rock emplacement and other
structures, the tailings storage facility and the capping and cover of the waste rock
emplacement and tailings storage facility. These reports are included in Parts 16A,
16B and 16C of the Specialist Consultant Studies Compendium (Volume 5)

The contents of these reports are summarised in the appropriate section(s) of the EIS.
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1.10 MANAGEMENT OF INVESTIGATIONS

This document has been prepared by a team within R.W. Corkery & Co. Pty Limited (“RWC”)
managed by Mr Rob Corkery, M.Appl.Sc., B.Sc (Hons) and Mr Nick Warren, B.Sc.,M.Bus.
M.Env.Sc, Principal Environmental Consultant, with the assistance of Mr Scott Hollamby,
BEnvSc(Hons), Senior Environmental Consultant; Mr Paul Ryall, BSc (Hydrology) (to August
2019); Mr Caiden O’Connor, BSc (Geology), Environmental Consultant; and Ms Fabliha Pritha,
(BEng (EnvEng) (Hons), Graduate Environmental Consultant.

Details of the Project have been provided by the following Bowdens Silver personnel: Managing
Director, Mr Anthony McClure; Project Manager, Mr Neville Bergin; Public and Government
Liaison and Compliance Officer, Ms Jane Munro (to December 2019); Community Liaison
Officer, Mr Blake Hjorth; Geological Data Scientist, Mr David Biggs, Environmental Officer
Mr Tom Purcell, with assistance from other Bowdens Silver team members.

The following consultancies and key personnel provided input to the design and engineering
studies for the Project.

e Open cut pit design and mine scheduling — AMC Consultants Pty Ltd —
Mr Adrian Jones.

e Processing plant design and operations — GR Engineering Services Limited —
Mr Tony Mathwin.

e Tailing Storage Facility Design — ATC Williams Pty Ltd — Ms Heather Wardlaw.

e Waste rock emplacement design / TSF and WRE capping and cover design —
Advisian — Mr Fabio Canzian da Silva.

A range of environmental investigations have been undertaken by specialist consultants, initially
to identify the environmental constraints to be taken into account by Bowdens Silver during the
design of the Project and subsequently, to assess the impacts of the Project and make
recommendations for appropriate design and operational safeguards or mitigation measures to be
incorporated within the Project Design. The fields of study, lead specialist consultant(s) and
consultancies managed directly by RWC, together with the respective part of the Specialist
Consultants Studies Compendium (SCSC) where each area of assessment is documented, are as
follows.

Part 1: Noise and Vibration Assessment
Mr Glenn Thomas — BSc (Geophysics and Atmospheric Science) and
Mr Martin Davenport - M.Des.Sc(Acoustics)
SLR Consulting Australia Pty Ltd

Part 2: Air Quality Assessment
Mr Ronan Kellaghan — MEnvMan, HDip (Comp.Sc.), BSc(Hons)
Ramboll Australia Pty Ltd

Part 3: Materials Characterisation Assessment
Dr Graeme Campbell — PhD (Chem), BSci.(Agric.) (Hons), Dip.Ed.
Graeme Campbell & Associates Pty Ltd

Part 4: Hazards Analysis of Dangerous Goods
Ms Jenny Polich — M(EnvEng),BEng(ChemEng)(Hons)
Sherpa Consulting Pty Ltd
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Part 6:

Part 7:

Part 8a:

Part 8b:

Part 9a:

Part 9b:

Part 10:

Part 11:

Part 12:

Part 13:

Part 14:

Part 15:

Bowdens Silver Project
Report No. 429/24

Groundwater Impact Assessment
Mr Greg Sheppard — MSc(Eng. Geology), BSc(Geology)
Jacobs Pty Ltd

Surface Water Assessment
Mr Michael Batchelor — BE (Hons)
WRM Water and Environment Pty Ltd

Human Health Assessment

Dr Jackie Wright —, PhD (Public Health, Health and Environment),
BE(Hons)

Environment Risk Sciences Pty Ltd (EnRisks)

Visibility Assessment
Dr Richard Lamb —PhD, BSc(Hons)
Richard Lamb & Associates Consulting

Lighting and Night Glow Assessment
Mr Peter McLean — MBdgSc, BE (Electrical Engineering)
Lighting Art & Science Pty Limited

Terrestrial Ecology Assessment
Mr Steve Sass — BAppSc (EnvSc) (Hons)
EnviroKey Pty Ltd

Biodiversity Offset Strategy
Mr Simon Tweed — BEnvSc (Hons)
Niche Environment and Heritage Pty Ltd

Aquatic Ecology Assessment
Mr Dan Pygas — BSc (Hons 1)
Cardno (NSW/ACT) Pty Ltd

Traffic and Transportation Assessment

Mr Ken Hollyoak — BSc (Hons) (Civil Engineering), MSc (Dist),
(Transport Planning) and Ms Penny Dalton — BE (Civil)(Hons)
The Transport Planning Partnership Pty Ltd

Soils and Land Capability Assessment

Dr David McKenzie — PhD (Soil Physics), MSc (Agriculture),
BNatRes (Hons)

Soil Management Design Pty Ltd

Aboriginal and Historic Heritage Assessment

Dr Matt Cupper — PhD (Archaeology/Geology), BA
(Archaeology/Classical History), BSc (Hons) (Botany)
Landskape Natural and Cultural Heritage Management

Agricultural Impact Statement

Mr Caiden O’Connor — BSc (Geology) and

Mr Robert Corkery - MAppISc, BApplSc.(Hons)
R.W. Corkery & Co. Pty Limited

Economic Assessment
Dr Robert Gillespie — PhD (Economics), MEc, MPlan, BSc, BEc
Gillespie Economics
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Part 16A:

Part 16B:

Part 16C:

Part 17:

Section 1 — Introduction

Preliminary Designs of Mine Components
Tailings Storage Facility Preliminary Design
ATC Williams Pty Ltd

Preliminary Design of PAF Waste Rock Emplacement, Oxide Ore
Stockpile and the Southern Barrier
Advisian (Worley Parsons Group)

TSF and WRE Closure Cover Design
Advisian (Worley Parsons Group)

Social Impact Assessment

Dr Sheridan Coakes — PhD (Psych), BAppSc (Psych) (Hons 1) and
Dr Sarah Bell — PhD(Human Geog), BDevStudies(Urban & Reg.
Dev.)

Umwelt (Australia) Pty Ltd

The Applicant also commissioned the following specialist consultants, consultancies and
individuals to undertake peer reviews of the nominated assessments.

Part 1:

Part 2:

Part 5:

Part 6:

Parts 7:

Part 15:

1-36

Noise and Vibration Assessment
Mr Najah Ishac — MEngSc, BEng(Mech)
EMM Consulting Pty Limited

Air Quality Assessment
Ms Jane Barnett — BTech (AtmosphericSc) (Hons)
Environmental Resource Management Australia Pty Ltd (ERM)

Groundwater Impact Assessment
Dr Noel Merrick — PhD, MSc, BSc.
HydroSimulations

Surface Water Assessment
Mr Tony Marszalek — MEngSc, BE (Civil)
Hydro Engineering & Consulting Pty Ltd

Human Health Risk Assessment
Mr Brian Priestly — PhD
Priestly Toxicology Consulting

Economic Assessment
Mr Drew Collins — BEcon (Agricultural), GradCertMgt
BDA Group Pty Ltd
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Section 2

Description of
the Project

PREAMBLE

This section describes Bowdens Silver’'s plans for the proposed site establishment/
construction, operation and rehabilitation of the Bowdens Silver Project (‘the Project”).
Bowdens Silver’s objectives for the Project and a brief scenario of the operation as well
as a description of the geological setting and the resource to be mined. The proposed
site establishment and construction activities, mining operations and processing
activities are outlined together with the management of the waste rock and tailings
generated. This section also describes the proposed hours of operation, infrastructure
and services, site security, waste management, transportation of mineral concentrates
and rehabilitation activities. Emphasis is placed in this section upon describing the
proposed components of the Project.

The proposed relocation of Maloneys Road and the construction and operation of the
proposed water supply pipeline is also described in this section.

The Project is described in sufficient detail to provide the reader with an overall
understanding of the nature and extent of activities proposed and to enable an
assessment of the potential impacts on the surrounding environment. A range of
information outlining how each of the Project components would be undertaken is
provided in Appendix 5 entitled “Documentation Supporting the Project Description”.

Details of the safeguards and mitigation measures that Bowdens Silver would implement
to protect and manage noise, air quality, visibility, surface water, groundwater, Aboriginal
heritage, flora, fauna, soils and other components of the local environment are detailed
in Section 4 of this document.

(= R.W. CORKERY & CO. PTY. LIMITED 2-1



BOWDENS SILVER PTY LIMITED ENVIRONMENTAL IMPACT STATEMENT
Bowdens Silver Project Section 2 — Description of the Project
Report No. 429/24

This page has intentionally been left blank

AN

2-2 <@f—> R.W. CORKERY & CO. PTY. LIMITED

N



ENVIRONMENTAL IMPACT STATEMENT BOWDENS SILVER PTY LIMITED
Section 2 — Description of the Project Bowdens Silver Project
Report No. 429/24

2.1 INTRODUCTION
2.1.1 Objectives

The principal objectives of the Bowdens Silver Project are to:

i) maximise the recovery of the silver, zinc and lead minerals from the defined ore
reserves within the proposed open cut pits;

ii)  undertake all activities in an environmentally and socially responsible manner to
demonstrate compliance with relevant criteria and satisfy reasonable community
expectations;

iii)  ensure the health of its workforce and the surrounding community is not adversely
affected;

iv)  preserve the existing character of Lue;

v)  maintain a positive relationship with the surrounding agricultural industry and
maximise productivity on land retained for agricultural production;

vi)  provide a stimulus for the Mudgee, Rylstone, Kandos and district economies; and

vii) achieve the above objectives in a cost-effective manner to ensure the Bowdens
Silver Project is economically viable.

2.1.2 Overview of the Project

The seven principal components within the Mine Site are:

i) a main open cut pit and two satellite open cut pits, collectively covering
approximately 52ha;

ii)  aprocessing plant and related infrastructure covering approximately 22ha;

iii)  awaste rock emplacement (WRE) covering approximately 77ha;

iv)  alow grade ore stockpile covering approximately 14ha (9ha above WRE)?;

v)  an oxide ore stockpile covering approximately 8ha;

vi)  atailings storage facility (TSF) covering approximately 117ha; and

vii)  the southern barrier to provide visual and acoustic protection to properties south of
the Mine Site covering approximately 32ha.

The above components would be supported by a range of on-site and off-site infrastructure. The
on-site infrastructure comprises haul roads, water management structures, power/water
reticulation, workshops, stores, compounds and offices/amenities. The off-site infrastructure
comprises a relocated section of Maloneys Road (including a new railway bridge crossing and
new crossing of Lawsons Creek), a 132kV power transmission line and a water supply pipeline
for the delivery of water to the Mine Site. Figure 2.1 displays the indicative locations of the
principal mine components.

! The low grade ore stockpile would be constructed adjacent to but largely upon the northern sections of the WRE.
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The Project would incorporate conventional open cut pits (one main and two smaller, satellite
pits), from which overburden/waste rock is removed from above and around the silver-zinc-lead
ore and either used for on-site construction activities or placed in the out-of-pit WRE or the
southern barrier. The mined ore would be transported by haul trucks to the on-site processing
plant where it would be crushed, milled and processed to liberate the silver, zinc and lead
minerals. These minerals would be collected by conventional froth flotation to produce two
concentrates that would be dewatered and transported off site by truck. The residual materials
from processing (tailings) would be pumped in the form of a slurry to a TSF located to the west
of the main open cut pit.

The Project would require a site establishment and construction period of approximately
18 months during which the processing plant and all related infrastructure and the initial
embankment of the TSF would be constructed. Once operational, Bowdens Silver anticipates the
mine would produce concentrates for approximately 15 years. In total, it is proposed the mine
life would be approximately 16.5 years, i.e. from the commencement of the site establishment
and construction stage to the completion of concentrate production. It is envisaged rehabilitation
activities would be completed over a period of approximately 7 years, i.e. from Year 16 to
Year 23. Figure 2.2 displays the duration of each of the main components throughout the mine
life and Project life.
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MINE LIFE AND PROJECT LIFE

2.1.3 Approvals Required

Based upon the design of the Project and understanding of relevant environmental issues, the
Bowdens Silver Project would require the following approvals to proceed.

1.  Development Consent issued under the Environmental Planning and Assessment
Act 1979 (EP&A Act) as the Project, being for the purposes of mining-related
works with a capital investment value of greater than $30 million, is classified as a
State Significant Development under the State Environmental Planning Policy
(State and Regional Development) 2011, for which approval is required from the
Minister for Planning or his/her delegate.

2. An approval from the Commonwealth Minister for the Environment and Energy
under the Environment Protection and Biodiversity Conservation Act 1999 Cth
(EPBC Act) as the Project has been determined to be a controlled action under the
EPBC Act.
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3. A Mining Lease issued under the Mining Act 1992 for the area nominally referred
to as the Mine Site?. The issuing authority would be the Minister responsible for the
administration of the Mining Act 1992 or his/her delegate.

4. AnEnvironment Protection Licence issued under the Protection of the Environment
Operations Act 1997. The issuing authority would be the Environment Protection
Authority (EPA).

5.  Several Water Access Licences to cover the amounts of groundwater and surface
water intercepted during mining operations, above that which is permitted under
the maximum harvestable rights provisions of the Water Management Act 2000.
The issuing authority would be the DPIE Water operating under the Water
Management Act 2000 and in accordance with:

I. the Water Sharing Plan for the Unregulated and Alluvial Water Sources
2012, Lawsons Creek Water Source;

ii.  the Water Sharing Plan for the NSW Murray-Darling Basin Fractured Rock
Groundwater Sources 2011, Lachlan Fold Belt Groundwater Source; and

iii. the Water Sharing Plan for the NSW Murray-Darling Basin Porous Rock
Groundwater Sources 2011, Sydney Basin Groundwater Source.

6.  One or more permit(s) issued under the Roads Act 1993 by Mid-Western Regional
Council to:

i. undertake intersection works on Lue Road:;

ii.  construct a new section of the road referred to as relocated Maloneys Road,;
and

iii.  install the water supply pipeline beneath public roads and administered by
Council 2

7. Appropriate approvals and licences from SafeWork NSW for the on-site storage
(detonators, boosters/primers only) and use of explosives and notification of
dangerous goods stored and used on site.

8.  All necessary approvals from Mid-Western Regional Council for construction,
erection and/or placement of buildings, structures and appropriate sewage treatment
systems for the Project.

9.  All necessary approvals from the managing agent of the Country Regional Network
(on behalf of Transport for NSW), with regard to the railway bridge for the
relocated Maloneys Road.

10. One or more licences or leases required to occupy Crown Land for the relocated
road and water supply pipeline.

2 The exact area of the mining lease is yet to be finalised — it may or may not exactly coincide with the Mine Site as
displayed on Figure 2.1.

3 The Roads and Maritime Services would be a concurrence authority for those activities for classified public roads,
e.g. Ulan Road.
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The alignment of the water supply pipeline corridor, as displayed on Figure 1.3, has been
discussed during consultation with 17 of the 19 landowners* along the corridor. It is
acknowledged that access to all areas that are intended to be used for the water supply pipeline
has not be possible to date. Finalising the necessary agreements and alignment of the pipeline
would occur before receipt of development consent. However, the assessments undertaken to date
indicate that the proposed alignment is acceptable. In the event a minor adjustment to the
alignment of the corridor is required at the request of a landowner or for an engineering design
reason following the receipt of development consent, Bowdens Silver would identify this
requirement with the relevant authorities and undertake the necessary assessments to accompany
an application to modify the alignment for the new corridor section. To date it is expected that
this would not be required.

This EIS incorporates assessment of the proposed realignment of the of approximately 3.5km of
the 500KV power transmission line that traverses the western side of the proposed main open cut
pit. Bowdens Silver would seek to finalise approval in accordance with Part 5 of the EP&A Act
from TransGrid for the re-alignment. This agreement would be finalised prior to commencing
operations within the Mine Site.

An approval to construct the required 132kV power transmission line to the Mine Site would be
sought separately in accordance with Part 5 of the EP&A Act. Power supply requirements for the
Project are discussed in more detail in Section 2.11.3. It should be noted that assessment of the
power supply infrastructure and associated works is not included here but would be addressed in
a future application to the relevant energy provider.

214 Other Agreements

The Project would require a number of other agreements in order to proceed as proposed. While
not formal approvals, these agreements would be subject to terms as agreed between the relevant
parties.

Planning for the supply of make-up water for the Project has identified the option to source water
from the Ulan Coal Mine and/or Moolarben Coal Mine via a dedicated water supply pipeline. A
summary of the current status of the agreements with the relevant mines is as follows.

e Bowdens has been discussing the prospect of a water sharing arrangement with
Ulan Coal Mine. Whilst no agreement has been reached, Ulan Coal Mine has
expressed a willingness to continue those discussions. Bowdens and Ulan intend to
do further work on the respective water requirements of both parties, and to
continue to explore whether such an agreement is feasible. However, Bowdens
Silver acknowledges that the ability to transfer water from Ulan Coal Mine is
dependent on reaching agreement with Ulan Coal Mines Limited on the operational
and commercial terms that would apply to any such arrangement, and the entry into
a formal water sharing agreement.

4 The remaining two landowners have not been able to be contacted to date.

£
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e Moolarben Coal Operations Pty Ltd has confirmed that should the Moolarben Coal
Mine have available water in excess of its own requirements, including (but not
limited to) other water sharing commitments, it would be willing to provide that
water to the Project. Any such excess water supply would be subject to a
commercial agreement between the relevant parties. Moolarben Coal Operations
Pty Ltd has also advised it does not object to the pipeline traversing land it controls.

Assessment for various stages of the development has identified that, despite the adoption of a
comprehensive suite of feasible and reasonable mitigation measures, noise levels generated by
the Project may be experienced at some residences at levels that exceed the assessment criteria.
Agreements with the owners of residences that would experience marginal/moderate exceedances
would be required in accordance with the NSW Government’s Voluntary Land Acquisition and
Mitigation Policy (VLAMP). A total of eight properties require consideration and agreement in
accordance with the VLAMP. Bowdens Silver has also volunteered to provide a further six
landowners with mitigation (under agreement) where noise levels are predicted to only negligibly
exceed the assessment criteria. The mitigation offered to landowners under agreement is
discussed in more detail in Section 4.2.2.6.

The current Biodiversity Offset Strategy is for Biodiversity Stewardship Agreements to be sought
over land within the Mine Site and other properties to establish areas for in-perpetuity biodiversity
conservation in order that the residual biodiversity impacts of the Project are offset. The
biodiversity offset strategy is discussed in more detail in Section 2.17.

It is noted that Bowdens Silver has negotiated a range of agreements with landowners that would
result in purchase or lease of properties should approval for the Project be granted. The details of
these agreements are confidential, however where appropriate, any property over which there is
such an agreement is included in the EIS and relevant technical assessments as Project-related.

2.2 GEOLOGICAL SETTING AND RESOURCES

221 Regional Geology

The Mine Site is situated near the northeastern margin of the Lachlan Fold Belt, one of the main
components of the Tasman Fold Belt System, and the western edge of the Sydney Basin.
Figure 2.3 presents an extract of the geological map of the Mudgee to Rylstone district displaying
the locations of the geological units of the Lachlan Fold Belt and the Sydney Basin together with
more recent igneous rocks and Quaternary alluvium.®

5 Itis noted that Bowdens Silver proposes to establish an explosives magazine on site for emergency use only, i.e. in
the event any explosives, primers or detonators need to be stored overnight.
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™™
Source: Mudgee 1:100 000 Geological Map (2000)

Y:\Jobs 001 to 530\429\Post 29 June 2016\Reports\42924_EIS_2019\CADM29BaseMGA55.dwg_2.03 Regional Geology-31.10.2019-10:06 AM

T [ L7 [/n® | |
T Ma e, (O . # ! :
MN £ | |
) | | |
e
¥ ' 1 "
AL o - _}74 P2 el |k
R S ' '
i 4 a P e | Rn ‘ ’
g 5 e e oy
\ " ~ Sydney Bas ’
i ST BN IS A O - o W B
@ T
2 B | "o P | T (
B2 [/ D<(E Vs :
.o T $ I ! ;
| { Rn ’
|
|
‘ ‘ [ —
Ma
N,
2, p
N
-\h—;
o 2
Qa
-
+* %
o+
+
\ 4
+ O+
+ &
.
) ofr- AN )/
by : ) REFERENCE
s === Mine Site Boundary
: ,.?‘f‘ m===== Sydney Basin / Lachlan Fold Belt Boundary
Geological Reference - Lue Area
CAINOZOICUNITS Qa  Quaternary Alluvium MOUNT KNOWLES GROUP  Dpb  Bumberra Formation
Tb  Tertiary Basalt Dpc  Buckaroo Conglomerate
MESOZOIC IGNEOUS ROCKS Ma  Mesozoic Igneous Rocks Dpl  Lawsons Creek Shale
SYDNEY BASIN Rn  Narrabeen Group TANNABUTTAGROUP  Std  Dungeree Volcanics
Pi llawarra Coal Measures Stdc  Dungeree Volcanics
Pr  Rylstone Volcanics (polymictic conglomerate)
Pr(b) Rylstone Volcanics (volcanic breccia Stdt Dungeree Volcanics
& conglomerate) (volcanic conglomerate)
KANDOS GROUP Ps  Shoalhaven Group CABONNE GROUP  @cd Coomber Formation
Ccg Pyangle Pass Granite (mafic volcanic sandstone)
@cdg Coomber Formation
SCALE
1 0 1 2 3 4 5km Figure 2.3

REGIONAL GEOLOGICAL SETTING

AN
R. W. CORKERY & CO. PTY. LIMITED

2-9



ENVIRONMENTAL IMPACT STATEMENT
Section 2 — Description of the Project

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/24

2.2.2 Mine Site Geology

The Bowdens silver deposit is a carbonate-silver-base metal associated low-sulphidation
epithermal deposit. The deposit is hosted principally within siliceous volcanic rocks of the early
Permian Rylstone Volcanics (approximately 290 million years old) that unconformably overlie a
sequence of Ordovician aged metasediments (approximately 460 million years old). The
Rylstone Volcanics which range in thickness from 10m to >200m comprise mainly rhyolitic
ignimbrites, tuffs and volcanic breccias and are partially overlain by the Snapper Point Formation
of the Shoalhaven Group sediments of the Sydney Basin. Figure 2.4 displays the surface geology
within and adjacent to the Mine Site. Plate 2.1 displays the colour and appearance of the various
rock types defined within and immediately surrounding the Mine Site.

The bulk of the mineralisation within the proposed open cut pits occurs as a thick zone extending
from surface, and near surface, to vertical depths of at least 180m. Drilling undertaken to date
has identified mineralisation to depths of approximately 330m below the natural ground surface,
i.e. below the proposed depth of the main open cut pit.

A proportion of the rocks within the proposed open cut pits display mineral alteration with an
assemblage of clays (illite-smectite), sericite, silica, adularia and carbonate. Plate 2.1 highlights
that the bulk of the rock types to be extracted from the open cut pits are a light cream to light
brown in colour, a factor that would potentially contribute to increased visibility of the extraction
operations and the placement of the waste rock within the embankment of the TSF, WRE and the
southern barrier.

The siliceous volcanic rocks comprising the ore and waste rock contain varying proportions of
free silica. Laboratory testing of representative samples of each of the ore and waste rock
established that the free silica concentration in the ore and waste rock is typically 47% and 64%
respectively.

2.2.3 Ore Reserves

An Ore Reserve Statement, which complies with the JORC © standard, was completed for the
Bowdens silver deposit in May 2018 by AMC Consultants Pty Ltd (see Table 2.1). The silver,
zinc and lead grades are expressed in either grams per tonne (g/t) or percentage (%) in accordance
with the conventions set out in the JORC standard.

Table 2.1
Ore Reserve Statement — 18 May 2018
Reserve Grades Contained Metal

Reserve Tonnes Ag Zn Pb Ag Zn Pb

Category (Mt) (g/t) (%) (%) (Moz) (kt) (kt)
Proved 28.6 69.75 0.44 0.32 64.05 125.11 91.43
Probable 1.3 53.15 0.43 0.29 2.27 5.74 3.91
Total 29.9 69.01 0.44 0.32 66.32 130.84 95.33

Mt = million tonnes

g/t = grams per tonne

Moz = million ounces

kt = thousands of tonnes

Source: AMC Consultants Pty Ltd

6 2012 Joint Ore Reserves Committee, i.e. the “Australian Code for Reporting of Exploration Results, Mineral

Resources and Ore Reserves”.
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Bowdens Stratigraphic Column

Sandstone
Late Permian
(~260Ma)
Unconformity Vitric Tuff
Crystal-Lithic
Tuff
Lithic Tuff
Laminated Tuff
Bariy e Rhyolitic
arly Permian i
y (~200Ma) Breccia
Flow-banded
Rhyolite
| Welded Tuff
Crystal Tuff
DU : Volcanic
Unconformity Conglomerate
Ordovician Shale & Turbidites
(~460 Ma)
Plate 2.1 Bowdens Stratigraphic Column and Representative Rock Types

The Ore Reserve Statement presented in Table 2.1 is based on data from approximately 83 500m
of drilling in 653 drill holes that comprise reverse circulation holes (80%) and diamond drill holes
(20%). This information has been sourced from recent drilling by Bowdens Silver and previous
drilling undertaken by Kingsgate Consolidated Limited, Silver Standard Australia Pty Limited,
GSM Exploration Pty Limited and CRA Exploration Pty Limited. The ore reserves listed in
Table 2.1 have been calculated following the design of the open cut pits in which the recovery
of silver, zinc and lead minerals has been optimised, i.e. with respect to the quantity of
recoverable ore and its ratio to the quantity of overburden extracted to recover the defined ore.
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For the purposes of the EIS, Bowdens Silver has defined three types of recoverable ore.

i) Primary Ore: Unweathered silver, zinc and lead sulphide minerals within the
host rock with a silver grade exceeding a nominated cut-off
grade of 30g/t.

ii) Low Grade Ore: Unweathered silver, zinc and lead sulphide minerals within the
host rock with a silver grade marginally below the nominated
cut-off grade of 30g/t.

iii)  Oxide Ore: Weathered silver, zinc and lead minerals within the host rock
with a silver grade exceeding a nominated cut-off grade’.

Bowdens Silver proposes to extract and process all primary ore and extract and stockpile all low
grade ore. The low grade ore would be processed subject to prevailing silver prices and potentially
blended with the primary ore. The oxide ore would not be able to be processed within the
processing plant on site however, it would be separately stockpiled adjacent to the southwestern
side of the WRE for processing should this become feasible in the future, either on or off site.

Based upon the studies to optimise the recovery of the defined ore from the open cut pits and
ultimate design of the open cut pits, the recoverable primary and low grade ore within the
proposed open cut pits is estimated to be approximately 29.9 million tonnes at an average grade
of 69g/t silver, 0.44% zinc and 0.32% lead. This corresponds to total in situ quantities of
approximately 66.3 million ounces of silver, 130 000 tonnes of zinc and 95 000 tonnes of lead.

The recoverable primary and low grade ore would be mined in conjunction with approximately
1.8 million tonnes of oxide ore and 46.3 million tonnes of waste rock. The stripping ratio of waste
rock to ore would be approximately 1.6:1.

2.2.4 Further Resource, Grade Control and Infill Drilling Operations

Bowdens Silver intends to undertake further exploration beyond the current projected base of the
main open cut pit and the western boundary of the main open cut pit to establish whether any ore
is recoverable either by open cut or underground mining method, from those areas.

Grade control and infill drilling operations would be routinely undertaken in conjunction with the
blast hole drilling program to identify and delineate ore and waste rock mining blocks. All grade
control samples would be analysed within an on-site laboratory, whilst infill samples would be
analysed to establish total carbonate concentration and thus sub-classify the waste rock to be
mined.

2.3 SITE ESTABLISHMENT AND CONSTRUCTION ACTIVITIES
2.3.1 Introduction

The site establishment and construction activities for all key components within the Mine Site
would be sequenced to achieve the commencement of concentrate production approximately
18 months after the commencement of the site establishment and construction stage. The

"It is not proposed to process the oxide ore recovered from the open cut pit — see further discussion in Section 2.6.2.
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locations of the key activities to be undertaken during the site establishment and construction
stage are presented in Figure 2.5 and listed in Table 2.2, displaying an indicative construction
schedule. For the purposes of the assessment of impacts during the site establishment and
construction stage, distinction is made between the period from Months 1 to 6 and from Months 7
to 18. Figure 2.5 distinguishes between those activities that are planned during the first 6 months,
the period from Month 7 to Month 18 or throughout the entire 18 month site establishment and
construction stage.

During the initial 6 months, construction activities would be confined to off-site road
construction, land clearing, vegetation clearing, soil stripping and some initial earthworks within
the Mine Site.

During the 12 month period between Months 7 and 18, the bulk of the on-site activities would be
undertaken (including the commencement of the mining pre-strip) involving considerably more
earthmoving equipment and a greater area of disturbance.

A brief description of general preparatory activities and the proposed hours of operation during
this period is provided in the following subsections. A description of the site establishment and
construction components of the key infrastructure within the Mine Site is included in the
description of that infrastructure in later subsections. Details of the number and type of equipment
to be used during this stage is presented in Section A5.2 (Appendix 5).

2.3.2 Preparatory Activities

The boundaries of all areas to be disturbed during the site establishment and construction stage
would be surveyed and marked out prior to the commencement of disturbance in the respective
operational areas. Key boundaries and locations would be marked with painted posts and
recorded on relevant site construction plans and documents (e.g. Rehabilitation Management
Plan and/or Environmental Management Strategy or Sub-plans).

Where necessary, the existing fencing within the operational areas would also be removed, with
suitable materials salvaged for use elsewhere within Bowdens Silver’s landholdings or recycled.
The existing 11kV power transmission lines (and poles) within the Mine Site would be removed
by or on behalf of the distribution network service provider. Residences and related farm
buildings within the proposed disturbed areas within the Mine Site would either be relocated for
use as offices or demolished, with the useful building materials recycled.

A program of initial earthworks would be undertaken firstly to establish the surface water
management system (erosion and sediment control) and secondly, to develop the required
operational areas. No substantial earthworks would commence in each operational area until sign-
off confirming that all required erosion and sediment controls are in place.

Vegetation clearing would be undertaken initially by one or more firewood and mulching
contractors who would remove the vegetation only in areas for approved mine components.
During all vegetation clearing, any available seed would be collected and timber either mulched
or set aside for fencing, habitat relocation/reconstruction or off-site beneficial uses such as saw
logs, firewood or fencing.
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Table 2.2

Indicative Site Establishment and Construction Schedule

Construction Activity

Month

1]2]3[4]5]6]7]8]9]10[11]12]13[14]1516[17]18

Approvals, Engineering and Procurement

Secondary approvals

[ [ [ [ 1]

Engineering/detailed design

Procurement

Off-site Road Network

Survey and mark out key boundaries

Install erosion and sediment controls, vegetation
clearing and soil stripping

Construct relocated Maloneys Road

Construct relocated Maloneys Road/Lue Road
Intersection

Construct new crossing across Lawsons Creek

Construct relocated Maloneys Road Rail Bridge

Site Earthworks and Infrastructure

Survey and mark out key boundaries

Install erosion and sediment controls

Vegetation clearing, soil stripping and stockpiling

Construct internal roads, culverts, drains and
underground services

Establish low grade ore stockpile area 1 and WRE
Cells 1 and 2

Construct/install administration offices/amenities, etc.

Processing Plant and Mining Facility

Earthworks/footings

Plant construction/assembly/installation

Piping/Electricals

Instrumentation

Commissioning

Open Cut Pit Development

Vegetation clearing

Soil Stripping

Ore and waste rock extraction

Tailings Storage Facility and Pipeline

Vegetation clearing, soil stripping and ripping

Construct interception dams

Tailings impoundment area preparation

Delivery of NAF Waste Rock and Crushing

Construct Initial Embankment

Lining of decant area

Install decant return and monitoring infrastructure

Install Tailings and Decant Pipelines

Water Pipeline and Power Transmission Lines

Construct Water Pump Stations (2)

Install Water Pipeline

Construct 132kV Power Transmission Line

Source: Bowdens Silver Pty Limited
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Topsoil and subsoil removed during the site establishment and construction stage would either
be re-used as part of the initial stabilisation / rehabilitation activities or stockpiled in nominated
soil stockpile locations (see Section 2.16.4 and Section 4.13 with additional information
presented in Section A5.3.2.2). The soil stockpile areas displayed on Figure 2.5 would not be
fully cleared during the site establishment and construction stage. Some stockpile areas or parts
thereof would be cleared progressively prior to topsoil and subsoil removal throughout the early
years of operation.

A construction office comprising transportable buildings would be established in the vicinity of
the proposed administration offices and all necessary communications and other services
installed. The construction contractor would also install temporary workshop and materials
management facilities and construct internal roads required for site establishment and
construction activities generally within the areas or alignments of the long term mine
components.

2.3.3 Site Establishment and Construction Hours

Table 2.3 lists the proposed hours of operation during the site establishment and construction
stage. No activities would be undertaken on Sundays.

Table 2.3
Site Establishment and Construction Hours
Construction Activity Monday to Friday Saturday
Site Earthworks and Infrastructure 7:00am — 10:00pm? 7:00am — 6:00pm
(and within main open cut pit)
Processing Plant 7:00am — 10:00pm? 7:00am — 6:00pm
Tailings Storage Facility 7:00am — 6:00pm?3 7:00am — 6:00pm?3
Off-site Road Construction 7:00am — 6:00pm?3 8:00am — 1:00pm
Water Pipeline and Transmission Line Installation 7:00am — 8:00pm?3 8:00am — 6:00pm?3
1. Subject to demonstrating noise limits can be satisfied during this period
2. Only Ic_)w-_no@se/inaudible activities would be undertaken beyond 6:00pm during the latter stages of construction and
commissioning
3. Daylight hours only

2.4 MINING OPERATIONS
241 Introduction

Mining operations would effectively commence in Month 7 of the site establishment and
construction stage with the main open cut pit pre-strip. Mining would be undertaken using
conventional open cut drill and blast, load and haul mining methods. This would involve the
sequential removal/storage or mulching of vegetation, the stockpiling of topsoil and subsoil
(where recoverable), the removal/placement or stockpiling of waste rock and the recovery of ore.

This subsection presents information relating to the mining operations from the site establishment
construction stage to the end of mining including the design of the open cut pits, mining methods
and mine sequencing. Appendix 5 (Section A5.3) includes details of the proposed vegetation
clearing, soil stripping and annual production rates together with indicative mobile equipment
list.
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2.4.2 Open Cut Pit Design and Mining Sequence

The design of the main open cut pit and the two satellite pits has been undertaken through a series
of pit optimisation realisations carried out by AMC Consultants Pty Ltd (AMC) using Whittle
Four-X pit optimisation software. Figure 2.6 presents the conceptual final layout and cross-
sections of the main open cut pit and the two satellite pits highlighting the relative depths of
extraction at various years throughout the mine life. The rim of the main open cut pit varies from
597m AHD within the current alignment of Blackmans Gully to 652m AHD on its northeastern
edge. The deepest section of the main open cut pit of 456m AHD, approximately 180m below
natural ground level, would be reached in about Year 9 of the Project. The open cut pits have
been designed using the following parameters.

e Operational bench height: 5m e Berm width: 9m

e Maximum terminal bench e Nominal ramp width: between 15m
height = 25m and 25m

e Maximum face angle: 65° e Ramp gradient: 1 in 10 (10%)

Development of the main open cut pit would commence in about Month 7 of the site
establishment and construction stage with vegetation clearing, followed by the stripping and
stockpiling of topsoil and subsoil. This stage is referred to as the open cut pit pre-strip. Emphasis
would be placed in this stage upon the recovery of sufficient non-acid forming (NAF) waste rock
for the construction of the initial TSF embankment and the accumulation of sufficient ore on the
ROM pad to enable the processing plant to be commissioned. Any low grade ore recovered during
this stage would be transported by haul truck to the first stage of the low grade ore stockpile area
east of the ROM pad. During the main open cut pit pre-strip, all potentially-acid forming (PAF)
waste rock would be recovered and transported by haul truck and placed in Cell 1 of the WRE,
i.e. to the east of the mining facility (see Figure 2.1). All oxide ore extracted during the
development of the open cut pits would be transported to the oxide ore stockpile area southwest
of the WRE (see Figure 2.1).

Figure 2.7 displays the indicative mining sequence from the end of the site establishment and
construction stage to Year 15. Mining activities would be concentrated in the eastern side of the
main open cut pit until about Year 8 after which mining activities would extend to the western
limit of the main open cut pit. Beyond Year 10, extraction would be confined to the main open
cut pit increasing in depth as displayed in the cross-sections in Figure 2.6.

Dual lane (25m wide) and single lane (15m wide) ramps would provide for operations with
roadside drainage and safety bunds. Horizontal switchbacks would also provide flat turning
surfaces to reduce wear and tear to the haul trucks. All ramps would be positioned to achieve the
shortest possible distance from the limits of the open cut pits to the ROM pad, low grade ore
stockpile, oxide ore stockpile and the WRE. Two entry/exit ramps would be included in the
design of the main open cut pit, namely one to the north (mainly for transportation of ore or waste
rock of an evening and ore during the night-time) and one to the east (mainly for waste rock and
oxide ore for waste rock during the day). The northern exit ramp from the main open cut pit
would not be developed until about Year 3 of operations. Access and egress from the two satellite
pits would occur via a single ramp for each pit.

These design features would be reviewed and optimised following further geotechnical
investigations to establish open cut pit wall stability and extraction requirements.
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2.4.3 Mining Operations
2.4.3.1 Extraction of Friable Material

Following removal of vegetation and soil materials as described in Appendix5
(Section A5.3.2.2), mining would commence with the removal of any friable weathered
materials. Where present, these materials would be directly extracted using an excavator or ripped
and pushed up using a bulldozer and loaded into haul trucks using an excavator or front-end
loader. Extracted material would be loaded into haul trucks for transportation to the WRE, low
grade ore stockpile or other locations where waste rock is being used for construction of
infrastructure (e.g. TSF embankment). Exploration to date indicates friable weathered material
occurs from the base of the subsoil to depths of between approximately 20m and 30m.

2.4.3.2 Drill and Blast

The bulk of the ore and waste rock would require blasting following removal of the friable
weathered materials, principally to achieve the required level of fragmentation to enable the ore
to be processed. Drilling would be undertaken typically 2 to 3 days in advance of each blast to
allow the drill cuttings to be analysed for metal grades and to sub-classify any waste rock present
into the respective category (see Section 2.5.2) so as to inform the planning undertaken following
the routine infill drilling (see Section 2.2.4). Each blast would yield an average of 25 000t of
fragmented rock with maximum yields up to approximately 60 000t. Drilling and blasting would
be a regular activity within the open cut pits with blasts generally initiated 3 to 5 days per week
from Monday to Saturday®.

The emphasis in blasting would be upon fragmentation of the rock in situ rather than heaving it
away from a defined face. This approach would ensure the reliability of metal grades identified
during the drilling of the blast holes to assist to identify whether the fragmented rock is ore, low
grade ore, oxide ore, NAF waste rock or PAF waste rock.

Blast hole drilling would be undertaken by up to two production drills. Drill and blast production
would be carried out on a bench with a height of approximately 5m (5.5m with sub-drill). The
burden and spacing for each blast would be adjusted to reflect the rock type to be blasted and any
inherent features present. An indicative pattern of drill holes in the waste rock would be
4.6m x 4.9m with a blasthole diameter of 152mm and 0.48kg of explosives per bank cubic metre.
An indicative pattern of drill holes in the ore would typically be 3.3m x 3.6m with a hole diameter
of 127mm and 0.65kg of explosives per bank cubic metre. The drill pattern used would depend
upon the type of explosive used and reflect observations about the extent of fragmentation
achieved. Drill patterns would be regularly reviewed to ensure fragmentation is being optimised.
The explosives, together with the primers and detonators used for each blast would be transported
by the blasting contractor to the Mine Site on the day of each blast. The quantity of explosives
transported to the Mine Site on the day of each blast would vary from approximately 5 tonnes to
16 tonnes thereby requiring either one mobile manufacturing unit (up to 9t of explosives) or one
unit with a trailer (up to a total of 18t of explosives). It is noted that Bowdens Silver proposes to
establish a transportable explosives magazine on site for emergency use only, i.e. in the event
any explosives, primers or detonators need to be stored overnight.

8 The frequency of blasting would largely depend upon the quantity of rock to be fragmented during each blast, i.e. if
all blasts fragmented 25 000t per blast, there would be approximately 240 blasts per year, whereas if all blasts
fragmented 60 000t per blast, there would be approximately 100 blasts per year.
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The typical maximum instantaneous charge (MIC) for a blast would be in the order of 216kg in
waste rock and 117kg in ore, although the MIC would be varied in line with on-site experience
and Bowdens Silver’s commitment to satisfy all blast limits at all privately-owned residences
without VLAMP agreements (see Section 4.3.4.1) throughout the mine life. While production
blasting would take place in 5m benches, a flitch height of 2.5m would be used in excavating and
loading ore and waste rock.

Pre-split blasting would be adopted to achieve the required stability of the final or terminal open
cut pit walls, particularly in the fresh rock zones.

Bulk ammonium nitrate emulsion or ammonium nitrate/fuel oil (ANFO) would be used in
production blasting. The selection of the type of explosive used would reflect a range of
parameters including the presence or absence of water within each bench to be blasted. All drill
and blast operations would be supervised by a suitably qualified and experienced blasting
engineer or shot-firer.

Bowdens Silver would establish a protocol to inform interested surrounding landowners and
residents about the timetable for blasts. Whenever possible, blasts would be initiated generally at
a similar time of day. Further information on the management of blasts and the proposed design
and operational safeguards is provided in Section 4.3.

2.4.3.3 Load and Haul

Following completion of each blast, boundaries between ore and each type of waste rock would,
if required, be identified and marked out on the fragmented materials using paint, tape or similar
materials. Fragmented material would then be loaded into haul trucks using a hydraulic excavator
and transported to the ROM pad, WRE, the southern barrier or any infrastructure component
being constructed using NAF waste rock.

At the commencement of mine production, one excavator, used in backhoe configuration, would
be matched with a fleet of three off-road 90t capacity haul trucks. The trucking requirements
would increase over time as the open cut pits deepen and haul distances increase. The initial
strategy for the placement of waste rock would involve its placement in such a manner that the
placed material provides a noise barrier for subsequent deliveries of waste rock to the WRE or
the southern barrier. It is anticipated an additional 90t capacity haul truck would be required at
around Year 3 of the mine’s operation.

2.5 WASTE ROCK MANAGEMENT
2.5.1 Introduction

During mining operations, material containing insufficient quantities of silver, zinc and/or lead
to justify processing would be identified as part of infill drilling and potentially during the
analysis of blast hole cuttings. The waste rock emplacement (WRE) would be the sole repository
for all PAF waste rock extracted from the open cut pits which would be transported via the
internal haul road network to the WRE for placement and encapsulation. All NAF waste rock
would be transported via the internal road network (and a 1.4km section of the relocated
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Maloneys Road) to its point of use for on-site construction activities such as the staged
development of the TSF embankment, backfilling of satellite pits east and west, placement in the
southern barrier for subsequent retrieval and for rehabilitation activities.

This subsection describes the characteristics of the waste rock that would be generated throughout
the mine life, its management and uses including the design and development sequence of the
WRE and the use of waste rock in the development of the southern barrier. The use of waste rock
for the construction of the TSF embankment is discussed in Section 2.8. Section A5.4
(in Appendix 5) further provides information regarding the waste rock characterisation,
quantities and the design/construction of the WRE.

2.5.2 Waste Rock Characterisation and Quantities

Static and kinetic testing of a representative set of waste rock samples by Graeme Campbell and
Associates (GCA) has enabled the waste rock within the proposed open cut pits to be classified
according to the total sulphur content within either the weathered or primary (unweathered or
fresh) zones.

e Weathered Zone
— WZL1: Total Sulphur content < 0.3% (NAF)
— WZ2: Total Sulphur content > 0.3% (PAF)
e Primary (Unweathered or fresh) Zone
— PZ1: Total Sulphur content < 0.1% (NAF)
— PZ2: Total Sulphur content 0.1% to < 0.3% (NAF)
— PZ3: Total Sulphur content > 0.3% (PAF)

The detailed results of the testing and the implications upon the management of the different
types of waste rock are presented in GCA (2020).

The two waste rock types classified as PAF (WZ2 and PZ3) would account for approximately
26.6 million tonnes (or 57% of the total volume of waste rock to be generated throughout the
mine life). The quantity of each PAF waste rock classification and their approximate percentage
of the total volume of PAF waste rock is as follows.

e WZ2 4.1milliontonnes  (9%)

e PZ3 22.5 million tonnes  (91%)
The three waste rock types classified as NAF (WZ1, PZ1 and PZ2) would account for
approximately 19.8 million tonnes (or 43% of the total volume of waste rock to be generated

throughout the mine life). The quantity of each NAF waste rock sub-classification and its
approximate percentage of the total volume of NAF waste rock is as follows.

e WZ1 10 million tonnes (50%)
e PZ1 3.5 million tonnes  (18%)
o PZ2 6.3 million tonnes  (32%)
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A breakdown of the annual volumes of waste rock produced is presented in Appendix 5.

253 Waste Rock Storage and Encapsulation

Bowdens Silver proposes to utilise and/or store the 19.8 million tonnes of NAF waste rock
recovered during the mining operations as a construction material within the following.

e WRE: (progressive construction of the lower and upper embankments, haul road,
flood protection bund, noise barrier and cover and capping to produce the final
landform at the end of the Project life)

— 0.6 million tonnes for WRE construction.
— 2.5 million tonnes for WRE cover and capping.
e TSF: (staged construction and retained landform at the end of the Project life)

— Up to 7.3 million tonnes for construction (Stage 1 = 2.0Mt; Stage 2 = 2.2Mt;
Stage 3 = 3.1Mt).

— 5.7 million tonnes for TSF capping.
e Southern Barrier: stockpile landform removed at the end of the Project life

— Initial Barrier (approximately 4.9 million tonnes): comprising the initial Stage 1
development of the southern barrier, constructed by end of Year 6 and retained
until the end of the mine life when the materials would be progressively
removed and utilised for rehabilitation across the Mine Site.

— Extended southern barrier (maximum of approximately 3.9 million tonnes):
progressively developed in stages over the mine life and utilised for the
stockpiling of construction material for the staged development of the TSF
embankment raises or the closure and capping of the WRE and TSF. The
southern face of this temporary landform would be retained over the mine life.

o Satellite pits east and west and the southern sections of the main open cut pit:
backfilling upon completion

— Up to 1.9 million tonnes.

The WRE would be designed and constructed to encapsulate the 26.6 million tonnes of PAF
waste rock that would be generated throughout the mine life.

Table A5.9 within Appendix 5 provides an annual summary of NAF waste rock storage and
utilisation. It is anticipated that the Southern Barrier would progressively be removed as the
stored material is used for rehabilitation activities with an estimated surplus of 1.8 Mt of NAF
waste rock available for additional rehabilitation works.
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2.5.4 Waste Rock Emplacement

2541 Design

The proposed layout of the WRE is presented in Figure 2.8 and has been designed to provide for
the long term storage and encapsulation of compacted PAF waste rock in a constructed landform
that would be developed via a sequence of seven cells. The WRE would effectively form an
integrated landform between the ridge immediately east of the main open cut pit and Price Creek.
The indicative design criteria for the WRE are as follows.

e Area—77ha

e Maximum elevation — 670m AHD

e Height of each lift — 10m

e Width of construction berms — 4m

e Slope of final external faces — 1:3 (V:H)

The WRE would also include the following design elements that have been included for the
purpose of waste rock management and access and environmental management.
e Internal drainage system and leachate management dam.

e A 1.5mm low permeability HDPE liner.
e Upper, lower and intercell embankments.
e WRE lower embankment haul road.

e A flood protection bund.

e A noise barrier.

Further details of the design elements of the WRE and its construction are presented in
Appendix 5 (Section A5.4.4).

2.5.4.2 Development

The construction of the WRE would commence in the north with vegetation clearing, topsoil and
subsoil removal and storage and the excavation of the required area for waste rock placement in
WRE Cell 1 and WRE Cell 2. Following vegetation clearing and soil removal, construction of
the WRE design components would commence with the construction of the lower embankment
and haul road (including flood bund and noise barrier) along the entire downstream perimeter of
the WRE. As well the construction of the upper embankment and two intercell embankments
(Cell 1 and Cell 2) that would provide the anchor points for the 1.5mm HDPE liner would be
installed to underlie the emplaced PAF waste rock and intercept seepage. Excavated material
from within the footprint of the WRE, as well as NAF waste rock from the open cut pits, would
be utilised for the construction of the WRE embankments.

The leachate management dam, adjacent to a southern section of the lower embankment, would
be constructed as part of the site establishment and construction activities and would involve the
excavation of the dam area, construction of the dam embankment using the excavated material,
and installation of a 1.5mm thick HDPE liner. Once constructed, the dam would be connected to
the leachate sump within the active WRE cell via HDPE pipe.
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Once the construction of WRE Cell 1 and Cell 2 and the leachate management dam has been
completed, it would be feasible to begin placing the PAF waste rock within Cell 1.

During mining operations, each of the WRE cells would be developed in sequential lifts
(approximately 10m high). Typically, this would occur from the lower embankment of the
respective cell, up and west towards the main open cut pit. This would enable the construction of
a series of noise bunds, typically 5m higher than the lift level, that would be constructed along
the outer perimeter of the respective lift and relied upon during the progressive development of
the WRE. The PAF waste rock would then be placed in the respective cell in horizontal layers of
approximately 2m depth, spread and compacted using a bulldozer to achieve a density of
approximately 2t/m® so as to achieve a stable, level and compacted surface. PAF waste rock
would be transported from the open cut pits using haul trucks which would transport the material
to the respective cell and lift via the lower embankment haul road. As the incremental 10m lifts
increase the height of the cell being developed, some of the PAF waste rock may be transported
from the open cut pits via the haul road on the upper embankment.

2.5.4.3 Development Sequence

Figure 2.9 displays the sequential development of the WRE from north to south. The indicative
operational years for each of the cells are as follows.

e Cell 1: site establishment and e Cell4: Year 2 —Year3
construction stage — Year 1 e Cell 5 Year 3 — Year 4

o Cell 2: Year1 e Cell 6: Year 4 — Year 5
o Cell 3: Year 1—Year2 e Cell 7: Year 6 — Year 15

Following the completion of each lift, the PAF waste rock would be capped and covered with
compacted, clayey material that would be obtained either during the development of the WRE
cells or from the stockpiled subsoil material that would be stripped from the disturbed areas of
the Mine Site during the site establishment and construction stage.

255 Southern Barrier

The southern barrier would be the repository for all excess NAF waste rock not required for the
on-site construction activities. The southern barrier would be developed across Blackmans Gully,
directly south of the open cut pits for the purpose of stockpiling NAF waste rock that would
subsequently be utilised for closure and rehabilitation activities. In addition to being proximal to
the open cut pits, thus resulting in shorter haul distances for waste rock, the principal selection
criterion for the location of the southern barrier was to provide for a noise and visual barrier that
would shield the open cut pits, ROM pad, processing plant and associated mining infrastructure
from points to the south of the Mine Site.

The southern barrier would comprise an initial barrier which would incorporate a 15m wide haul
road with a 5m high noise barrier along the crest and an extended barrier (see Figure 2.10). Apart
from the NAF waste rock that would be required to construct components such as the WRE
embankments, lower embankment haul road and bunds as well as the TSF embankment, the
southern barrier would be the principal destination for all NAF waste rock generated during
mining operations.

2N

&=, R.W. CORKERY & CO. PTY. LIMITED 2-29

v




BOWDENS SILVER PTY LIMITED ENVIRONMENTAL IMPACT STATEMENT
Bowdens Silver Project Section 2 — Description of the Project
Report No. 429/24

Figure 2.10 presents the overall footprint of the southern barrier, including cross-sections
through the initial barrier and the extended barrier. The indicative elements of the southern barrier
are as follows.

e Area—32ha
e Kaey elevations

— Initial barrier (including access road acoustic barrier), Blackmans Gully -
640mAHD

— Extended barrier, maximum elevation — 625mAHD
e Height of each lift — 10m
e Slope of final faces

— Initial barrier - 1:3 (V:H)

— Extended barrier - 1:4 (V:H)

e Maximum volume of stockpiled NAF waste rock — 8.8 million tonnes (Year 12)

Section A5.4.5 (Appendix 5) provides information on the staged construction of the southern
barrier.

2.6 LOW GRADE AND OXIDE ORE STOCKPILES

Low grade ore and oxide ore generated by the mining operations would be stockpiled throughout
the mine life. Processing of these materials would be dependent upon either the economic
conditions (low grade ore) or treatment (processing) requirements (oxide ore). In the event they
are not processed, quantities of the low grade ore and oxide ore may remain in part, or in full at
the end of the Project life.

2.6.1 Low Grade Ore
2.6.1.1 Introduction

Geological investigations established that, of the 29.9 million tonnes of recoverable ore,
approximately 6.1 million tonnes contains silver equivalent grades that are less than but
approaching 30g/t and which are considered uneconomic at current or projected silver prices and
therefore considered as low grade ore. Bowdens Silver proposes to make provision to stockpile
up to 2.7 million tonnes of low grade ore adjacent to and above the three northern cells of the
WRE to allow for the selective processing of this material should either economic conditions
support its processing or to manage process grade control. Given the capacity of the processing
plant would be approximately 2 million tonnes per year and the quantity of primary ore extracted
in a number of years would not approach 2 million tonnes, it is likely that a considerable
proportion of the low grade ore would be processed during most years of operation.
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2.6.1.2 Characterisation

Static and kinetic testing of a representative set of waste rock samples by Graeme Campbell and
Associates (GCA, 2020) has enabled the low grade ore to be classified according to the total
sulphur content within either the weathered or primary (unweathered) zones of the Bowdens
silver deposit. As a consequence of the testing, the low grade ore is anticipated to exhibit similar
variation in geochemical behaviour to that of the waste rock sub-classifications described in
Section 2.5.2. However, given there would be no segregation of the low grade ore based upon its
acid-forming potential, all low grade ore would be treated as PAF.

2.6.1.3 Low Grade Ore Stockpile Design

Figure 2.11 displays the layout of the low grade ore stockpile and the sections through the eastern
and western sections of the stockpile. The low grade ore stockpile would be developed in two
distinct sections with the western section (5ha) located east of the ROM pad, whilst the eastern
section (9ha) would be placed on the initial three completed cells of the WRE from 650mAHD.
The key design features of the low grade ore stockpile are as follows.

e Total design capacity: 1.3Mm? (2.6 million tonnes).
—  Western section — 0.4Mm?2 (0.8 million tonnes)
— Eastern section — 0.9Mm? (1.9 million tonnes)
e Maximum elevation: 670m AHD (western section)
e Width of construction berms — 4m

e Slope of final faces — 1:3 (V:H)

Details of the development of the low grade ore stockpile are presented in Appendix 5
(Section A5.5).

2.6.2 Oxide Ore

Geological investigations have established that approximately 1.8 million tonnes of oxidised rock
mined would have sufficient silver, zinc and lead grades to warrant processing. However,
processing of this ore would not be possible in the on-site processing plant as the plant is designed
to solely process sulphide ores. Rather than mixing the oxide ore with the benign waste rock
within the WRE, Bowdens Silver proposes to establish a dedicated stockpile area adjacent to the
southwestern corner of the WRE for oxide ore. Its separate storage would provide the opportunity
at some future date for the ore to be processed on site or at another location in conjunction with
other similar ore.

Figure 2.11 displays the location of the oxide ore stockpile, covering an area of 8ha with a
maximum elevation of approximately 600m AHD. Further details of the construction of the oxide
ore stockpile is presented in Appendix 5 (Section A5.5.2). This location would enable the
ultimate integration of the oxide ore stockpile into the final WRE landform should the processing
of this material prove uneconomic.
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The key design features of the oxide ore stockpile are as follows.
e Design capacity: 0.9Mm? (1.8 million tonnes).
e Maximum elevation: 600m AHD.
e Width of construction berms — 4m.
e Slope of final faces — 1:3 (V:H).

2.7 PROCESSING OPERATIONS

2.7.1 Introduction

Bowdens Silver proposes to process all ore extracted from the open cut pits within an on-site
processing plant to produce two mineral concentrates, namely:

e asilver/lead concentrate; and

e azinc concentrate (with a small content of silver).

Based upon the processing of the defined 29.9 million tonnes of ore, Bowdens Silver would
produce approximately 310 000t of mineral concentrates throughout the mine life, approximately
60% of which would be zinc concentrate and approximately 40% silver/lead concentrate. The
bulk of the silver recovered would be within the silver/lead concentrate. Annual production of
mineral concentrates would vary from approximately 20 000t to 30 000t with the quantity and
proportion varying annually and reflecting the proportion of the recovered minerals in the ore
extracted.

2.7.2 Processing Plant Design and Process Flowchart

The processing plant has been designed to process approximately 2 million tonnes per annum of
ROM ore to produce silver/lead and zinc concentrates using sequential flotation. The processing
plant includes the following principal components.

e A single stage primary jaw crusher.

e A crushed ore stockpile and reclaim.

e A semi-autogenous grinding (SAG) mill, ball mill and pebble crusher.
e Reagent mixing and distribution.

e A silver/lead flotation circuit comprising roughers, rougher concentrate re-grind
and cleaners.

o Silver/lead concentrate thickening and filtration.

e A zinc flotation circuit comprising roughers, rougher concentrate re-grind and
cleaners.

e Zinc concentrate thickening and filtration.
e Concentrate bagging/containerisation facilities and storage.

e Tailings thickening and pumping.
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Figure 2.12 displays the conceptual layout of the processing plant whilst a simplified overall
process flowsheet for the plant is shown in Figure 2.13. The components of the processing plant
that would be enclosed are highlighted on Figure 2.12. The design maximises the use of gravity
flow although some pumping would be required. Figure 2.14 displays a perspective sketch of the
main components of the processing plant.

2.7.3 Reagent Management

Table 2.4 lists the reagents that would be used within the processing plant in order of expected
annual consumption together with their function, chemistry, storage, quantities, the maximum
quantity held on site at any time, annual usage and fate of each reagent. Section 4.16.1.3 discusses
the on-site management and use of sodium cyanide in the context of the potential hazard created
by this chemical.

Table 2.4
Processing Plant Reagents
Maximum
Form/ Annual Quantity
Reagent Chemistry Function Container |Usage (tpa) on Site Fate of Reagents
Hydrated lime/ | CaOH/Na2COs3 pH Powder / 1236 60t Tailings
soda ash Adjustment 60t silo
Zinc sulphate |ZnS04.7H20 Zinc Powder / 610 50t Tailings
Depressant | 1t bulk bag

Copper CuS04.5H20 Activator Powder / 450 40t Tailings
sulphate 1t bulk bag
MIBC Methyl Isobutyl Frother Liquid / 222 20t Tailings /

Carbinol 800kg IBC Decomposed
Sodium NaCN Zinc Pellets / 190 20t Tailings /
cyanide® Depressant Isotainer Decomposed
Flocculant Anionic Flocculation | Powder / 139 12t Tailings

polyacrylamide 0.8t bulk bag
Lead collector | Na - diisobutyl Lead Liquid / 24 4t Most to Concentrate /

dithiophosphinate | Collector 1000L IBC Balance to Tailings
Zinc collector | Na isobutyl Zinc Liquid / 22 4t Most to Concentrate /

dithophosphate Collector 1000L IBC Balance to Tailings
Caustic Soda |NaOH pH Flake / 25 1t Tailings

Adjustment 25kg bag

Antiscalant Polycarboxylic Antiscalant | 1000L IBC 20 4t Tailings

acid or similar

* |BC = Intermediate Bulk Container

# NaCN would be added with a concentration of 66mg/L

Details of the initial development of the processing plant and mining facility as well as individual
processing components and the management of the mineral concentrates, process water and
reagents is presented in Appendix 5 (Section A5.6).
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2.8 TAILINGS MANAGEMENT
2.8.1 Introduction

As part of the processing operation, a thickened tailings slurry (from which the majority of the
silver, zinc and lead minerals would be removed) would be pumped to the tailings storage facility
(TSF) situated in the western section of the Mine Site in the valley of Walkers Creek (see
Figure 2.15). The preliminary design of the TSF has been undertaken by ATC Williams Pty Ltd,
engineers specialising tailings management. The report describing the preliminary design of the
TSF is reproduced as Part 16A of the Specialist Consultant Studies Compendium

The TSF would comprise an embankment which would be constructed in three stages and an area
behind the embankment referred to as the impoundment area in which to store the tailings and
water released from the tailings. The TSF embankment would be constructed with its raises
progressing downstream, as opposed to the upstream tailings dam raise method that has been
associated with recent overseas tailings dam failures. Since the tailings decant water would sit
against the TSF embankment, the embankment has been designed as a conventional water
retaining embankment with a bituminous liner.

A NAF waste rock stockpile area covering approximately 10ha would be established immediately
downstream from the TSF embankment for the storage of NAF waste rock transported from the
main open cut pit until it is used in the construction of each raise for the TSF embankment. A
mobile crushing and screening plant would be positioned within the TSF NAF waste rock
stockpile area to produce the required crushed products for the construction of the TSF
embankment. During the early stage of each crushing campaign, a barrier built from shipping
containers would be positioned to mitigate noise generated by the plant in the event insufficient
waste rock is available for use as an acoustic barrier.

Appendix 5 (Section A5.7) provides an overview of the characteristics of the tailings, details of
the TSF components and the construction and operation of the TSF.

2.8.2 Tailings Storage Facility Design
28.2.1 Design Objectives

The tailings impoundment area would be contained by an embankment across the upper section
of the valley of Walkers Creek. A plan showing the TSF layout is shown in Figure 2.15. The key
design objectives of the TSF are as follows.

e To minimise water losses through seepage through the embankment and floor of
the impoundment.

e To provide tailings, decant and rainfall storage capacity with sufficient freeboard to
prevent overtopping of the TSF embankment.

e To provide a robust and serviceable structure, in particular the embankment, under
operational and earthquake loadings.
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e To provide capacity for the controlled discharge via an emergency spillway in rare
and extreme rainfall events whilst maintaining the structural integrity of the TSF
embankment®.

e To manage the available storage volume effectively to maximise the return of
decant water to the processing plant for recycling and reuse.

e To maximise the utilisation of construction materials drawn from the main open cut
pit.

2.8.2.2 Design Criteria

The TSF would be designed, constructed and operated in accordance with the Australia National
Council on Large Dams (ANCOLD) 2012 Guidelines on Tailings Dams under the supervision of
Dams Safety NSW (DS NSW) for the provision of secure and safe tailings storage and to meet
the design objectives outlined above. The overarching intent of these guidelines is for the TSF to
have minimal impact on the existing surrounding environment.

The design criteria for a given dam are based on the “Consequence Category” for the structure
that is determined through the evaluation of the potential consequences should water and tailings
be released from the TSF as a result of dam failure.

The design criteria for the TSF are based on a High C Consequence Category that is required by
the DS NSW for a TSF which impounds PAF waste rock in a rural environment. The key elements
of the design criteria adopted from the ANCOLD guidance are as follows.

e Design Storage Allowance: 72-hour 1% AEP!® (100 year) rainfall event,
i.e. 100 year ARI,

e Contingency Freeboard (to dam embankment crest): 0.5m.
e Wave Run-up (to spillway invert): 0.5m.

e Emergency Spillway Capacity: 0.00001% AEP (100 000 year) rainfall event, i.e.
100 000 year ARI.

e Seismic Event (embankment stability):
— Operating Basis Earthquake: 0.001% AEP (1 000 year ARI); and
— Maximum Design Earthquake: 0.0001% AEP (10 000 year ARI).

9 All tailings storage facilities must be designed and operated at all times with a minimum freeboard (capacity) to
retain design floods without the need to discharge. Subsequently, whilst no operational discharge from the TSF is
proposed, ANCOLD and NSW DSC require the TSF design considers safe discharge during a rainfall event which
exceeds the TSF design flood so as to maintain the structural integrity of the TSF. This is achieved via an
emergency spillway that can pass higher floods in a controlled fashion and safely direct flows away from the
embankment.

10 AEP = Annual Exceedance Probability

11 ARI = Average Recurrence Interval
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Key design features of the TSF are as follows.

2.8.2.3

Embankment footprint area = 16ha

Impoundment surface area = 103ha

Total area of disturbance — approximately 117ha.

Development stages (embankment raises) — three.

Method of embankment raise — downstream type.

Maximum crest of embankment:

— Stage 1 - 601.5m AHD (38m above the lowest natural ground level).
— Stage 2 — 611m AHD (47m above the lowest natural ground level).
— Stage 3—620m AHD (56m above the lowest natural ground level).
Maximum capacity:

— Stage 1 — 6 million tonnes

— Stage 2 — 10 million tonnes (cumulative, 16 million tonnes).

— Stage 3 — 14 million tonnes (cumulative, 30 million tonnes).

Embankment crest widths — 12m to 20m and embankment base widths — 200m
(Stage 1), 250m (Stage 2), 300m (Stage 3).

Method of tailings deposition — down valley discharge from three locations
(northern, central and southern tailings discharge points) connected to tailings
pipeline.

Method of water and decant management — collected and pumped from a floating
pontoon on the decant pond for return via a water return pipeline for reuse in the
process circuit.

Embankment construction — zoned rockfill with low permeability geomembrane /
clay zone on the upstream face, a bituminous geomembrane (BGM) liner, curtain
grouting along upstream toe, with connection of the BGM and grout curtain via a
concrete plinth along the upstream toe.

Embankment construction material — benign, NAF waste rock from the open cut
pits as well as material stripped from within the TSF footprint.

The perimeter of the impoundment area would be marked by a track retained for
access, when required.

Geotechnical Considerations

A program of field investigation was conducted by ATC Williams Pty Ltd in May and June 2017
involving borehole drilling, test pit excavation and in-situ permeability tests to establish the
condition and type of foundation materials, estimate the permeability of the foundation material
and to identify any high permeability zones in the foundation material.
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Foundation material samples were also collected during the investigation to identify the
properties of the foundation materials and the potential for construction materials within the TSF
footprint.

The investigation identified the following.
e Foundation material:
— Depth to rock: 0.55m to 6.8m
— Rock strength:
= Valley west — moderate to very high
= Valley east — weak to moderate
e Foundation permeability: 6.9 x 10®°m/s to 1.6 x 10 °m/s

e Site construction materials:

— High plasticity clay — Gravelly clay
— Medium to low plasticity clay — Clayey sand
— Sandy clay — Clayey gravel
29 ROAD TRAFFIC AND TRANSPORTATION
29.1 Access to the Mine Site

Access to the Mine Site is currently provided via Lue Road, Pyangle Road and Maloneys Road
(Figure 2.16). Lue Road is the main road between Mudgee and Rylstone whilst Pyangle Road
and Maloneys Road are local roads.

Access to the Mine Site during the early stages of the site establishment and construction stage
(until approximately the end of Month 6) would be provided by the existing road network,
i.e. principally using Pyangle Road (from Lue Road) and Maloneys Road. Although warranted
under existing traffic conditions, Bowdens Silver would widen the road shoulder on the southern
side of Lue Road at the intersection of Lue Road and Pyangle Road to safely accept traffic
generated for the Project.

Access to the Mine Site during the latter stages of the site establishment and construction stage
(from about Month 7) and the entire operational stage would be via Lue Road, relocated
Maloneys Road and the mine access road.

Whilst it would be necessary for some heavy vehicles accessing the Mine Site during the initial
6 months of the site establishment and construction stage to transit through Lue, it is envisaged
that by establishing access to the Mine Site from Lue Road to the west of Lue early in the
development of the Project, very few heavy vehicles delivering components and consumables
would pass through Lue in order to gain access to the Mine Site.
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29.2 Relocated Maloneys Road

A 4.5km section of the existing Maloneys Road traverses the Mine Site. Consequently, Bowdens
Silver proposes to permanently close that section of road and relocate it to a new location west
of its current alignment (see Figure 2.17), forming a new section of public road. The relocated
section of Maloneys Road would link the retained northern section of Maloneys Road with Lue
Road and include a newly constructed “T-intersection” 1.8km west of Lue (see Section 2.9.2.1),
a new railway bridge crossing (see Section 2.9.2.2) and a new crossing of Lawsons Creek (see
Section 2.9.2.3). The section of road which is to be closed and relocated would require closure
pursuant to the relevant provisions of the Roads Act 1993.

Once the relocated Maloneys Road is opened to traffic and the section of road through the Mine
Site is formally closed by Mid-Western Regional Council, Bowdens Silver would place a gate at
the southern end of the section of the former Maloneys Road that is closed and removed from
public use. A 350m section of the former Maloneys Road would be maintained to provide access
to Lot 121 DP 755435 and Lot 7008 DP 1029652. Bowdens Silver would continue to use the
southern section of the former Maloneys Road (principally with light vehicles) to access the
existing Bowdens exploration office and core library facilities. Figure 2.17 displays the
indicative alignment of the relocated Maloneys Road and the extent of cut and fill. The road
would be constructed beyond the western boundary of the Mine Site to minimise the visibility of
the activities within the Mine Site to motorists travelling along the road.

The full 5.2km length of the relocated Maloneys Road, from Lue Road to its connection with the
retained Maloneys Road north of the Mine Site would be progressively sealed to achieve a Type
4 class road suitable for B-double vehicles. The section of Maloneys Road from the north beyond
the intersection with the mine access road would be retained in its current form. Following the
receipt of development consent, details of the road alignment and associated infrastructure would
be prepared in consultation with Council, DPI1-Water and Transport for NSW’s managing agent
for the Country Regional Network (rail).

Details regarding the construction of the relocated Maloneys Road are presented in Section A5.8
(Appendix 5). All sections of road and associated infrastructure would be constructed during
Months 3 to 6 of the Site Establishment and Construction Schedule (see Table 2.2) and would be
completed in its final form prior to closure to the public of the section of Maloneys Road within
the Mine Site.

The key design parameters of the relocated road are as follows.
e Total width — up to 11m, comprising.
— 2 X lane widths of 3.5m;
— 2 x shoulder widths of 1.0m; and
— V drains up to 2.0m wide.
e Proposed maximum speed — 100km/hr (Note: This is the same speed limit posted

on the existing Maloneys Road).

Further details regarding the additional infrastructure proposed for the relocated Maloneys Road
are presented in the following subsections.
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29.21 Relocated Maloneys Road/Lue Road T-Intersection

The relocated Maloneys Road/Lue Road T-intersection (see Figure 2.17) would be designed in
accordance with Austroads design guidance and would comprise the following elements.

e An at-grade, 95m long single deceleration lane, left turn in for eastbound vehicles
entering the relocated Maloneys Road from Lue Road.

e An at-grade, left turn out and 108m long single acceleration lane with merge for
vehicles exiting the relocated Maloneys Road, entering Lue Road and travelling
east towards Lue.

e A 108m long centre deceleration lane on Lue Road for westbound vehicles
undertaking a right turn into the relocated Maloneys Road.

These lanes would be created by local widening, sealing and line marking of Lue Road.

The construction of the intersection would be undertaken in Months 3 and 4 to enable vehicular
access to the proposed new railway bridge crossing.

29.2.2 Relocated Maloneys Road Railway Crossing

A new railway crossing would be constructed across the closed Wallerawang-Gwabegar Railway
Line (see Figure 2.18). The crossing would involve the design and construction of a bridge in
accordance with the Australian Standard, AS 5100:2017 (Bridge Design) and Country Rail
Network construction standards. The bridge would be a dual lane concrete structure constructed
with pre-cast concrete piles, headstocks, deck planks and retaining walls together with
appropriate approach earthworks. The bridge would be completed with steel guardrails.

29.2.3 Lawsons Creek Crossing

The relocated Maloneys Road would cross Lawsons Creek via a new crossing that would be
constructed approximately 1.2km downstream of the current Bara-Lue Road crossing of Lawsons
Creek.

The proposed floodway crossing would be designed to be overtopped by flows within Lawsons
Creek during the modelled 10% Annual Exceedance Probability, or 10-year average recurrence
interval rainfall event (WRM, 2020), and constructed to resist the damaging effects of any
overtopping.

In order to maintain habitat connectivity for aquatic fauna, the floodway would be constructed
with a series of reinforced concrete box culverts, whereby the culverts would be designed to pass
a lesser flood and sustain flows whilst the floodway would provide access during flood events up
to a 10% (1 in 10) AEP flood event.

The road would be closed to light vehicle access once the depth of flow over the floodway reaches
200mm although heavy vehicle access would be maintained until a flow depth of 500mm is
exceeded.
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Figure 2.19 presents the indicative design elements of the floodway crossing and the location of
the proposed Lawsons Creek crossing. The design parameters would generally follow the
guidance presented in the document “Floodway Design Guide” (MRWA, 2006).

2.9.3 Site Establishment and Construction Traffic
29.31 Mine Site and Relocated Maloneys Road

Table 2.5 lists the range of light vehicles, buses and heavy vehicles that Bowdens Silver
anticipates would travel to and from the Mine Site on a daily basis throughout the site
establishment and construction stage. Distinction is made between the traffic movements prior to
and after the construction of the relocated Maloneys Road, i.e. the long-term access to the Mine
Site.

Table 2.5
Daily Traffic Movements During Site Establishment and Construction Stage
Oversiz
Light Heavy e
Vehicle Vehicle | Vehicle TSF

S Buses S s Haulage | Total
Month 6 with Existing Road Network
Lue Road 42 4 10 4 0 60
east of Pyangle Road
Lue Road 78 4 32 4 0 118
through Lue
Pyangle Road 120 8 42 8 0 178
Lue Road to Maloneys Road
Maloneys Road 120 8 42 8 0 178
Pyangle Road to Secondary mine
access road
Month 13 With Relocated Maloneys Road
Lue Road 70 4 10 4 0 88
east of Pyangle Road
Pyangle Road 40* 0 0 0 0 40
Lue Road to Maloneys Road
Maloneys Road 40* 0 0 0 0 40
Pyangle Road to Secondary mine
access road
Secondary mine access road 40* 0 0 0 0 40
Lue Road 82 4 10 4 0 100
through Lue
Lue Road 130 4 32 4 0 118
west of Relocated Maloneys Road
Relocated Maloneys Road 160 8 42 8 0 218
Lue Road to TSF Embankment
Relocated Maloneys Road 160 8 42 8 266 484
Mine Access Road to TSF Embankment
New mine access road 160 8 42 8 266 484

* Comprises light vehicle trips for exploration personnel travelling to and from the Bowdens office and core library
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It is anticipated that the level of heavy vehicle traffic would be limited during the initial 4 to
6 months period. The bulk of the heavy vehicle traffic would be related to the transportation of
heavy machinery to the Mine Site for initial construction activities including the construction of
the relocated Maloneys Road.

Bowdens Silver has programmed the delivery of the bulk of the mobile equipment to be used in
the open cut pit development and the delivery of processing plant components until after the
relocated Maloneys Road and mine access road are constructed.

From about Month 7 until the end of the site establishment and construction stage, approximately
2.04 million tonnes of NAF waste rock would be transported from the main open cut pit to the
footprint of the TSF starter embankment (or TSF Stage 1). A fleet of B-double trucks capable of
transferring approximately 50t of NAF waste rock per load would be used during this 12 month
period. Approximately 41 000 truck loads would be transported from the NAF waste rock
stockpile adjacent to the main open cut pit (see Figure 2.1) via:

e an upgraded section of the former Maloneys Road within the Mine Site;
e the mine access road; and

e a 1.4km section of the relocated Maloneys Road, i.e. from the intersection of the
mine access road and relocated Maloneys Road and the entrance to the TSF
embankment site.

The 41 000 truck loads would require six B-doubles each undertaking approximately 20 loads
per day between 7:00am and 6:00pm or an average of 11 return trips per hour, Monday to Sunday,
public holidays excluded, thereby generating an average of 22 movements per hour.

Additional periods of heavy vehicle traffic would be experienced during the construction /
installation of the processing plant (Months 8 to 14) and during the construction/installation of
the water pipeline (commencing approximately Month 8) when excess material from the
trenching of the pipeline is transported to the Mine Site for placement/use.

Light vehicle traffic would largely comprise passenger vehicles with a small proportion of light
trucks. It is envisaged that some personnel accommodated within Mudgee would travel daily to
the Mine Site by bus at the start and finish of each day. In the event that a substantial number of
personnel are domiciled in Rylstone and/or Kandos, an additional bus service would also be
provided. Whilst the majority of light vehicle traffic would utilise the relocated Maloneys Road
and mine access road, a small number of light vehicles, used by exploration personnel would
continue to use Pyangle Road and the existing Maloneys Road to access the Bowdens exploration
office and core library throughout the Project life.

Heavy vehicles would include rigid trucks, semi-trailers, tankers and B-doubles delivering
equipment and plant items, consumables, processing reagents and other supplies.

A total of approximately 95 oversized loads, principally low loaders, would be required to deliver
processing plant components and mobile equipment. In addition, approximately 45 oversized
loads (>2.5m wide but <3.4m wide) would be delivered to the Mine Site, predominantly for site
transportable buildings. These loads would be delivered principally from Month 13 of the site
establishment and construction stage (see Table 2.2).
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Bowdens Silver would ensure that all oversize and overweight vehicles have the appropriate
permits and approvals and would be appropriately escorted, when required. It is noted that the
required permits and approvals would be obtained by the road transportation contractors.

2.9.3.2 Water Supply Pipeline

The contractor constructing the water supply pipeline would utilise a range of vehicles throughout
the construction period namely, low loaders (for delivery of earthmoving equipment), trucks for
the delivery of the pipe and sand and the transfer of excess spoil back to the Mine Site, and a
range of light vehicles. The overall number of heavy vehicles on any one day would typically be
less than 12 and light vehicles less than 20 with these vehicles spread across a number of sites.

294 Operational Traffic

Table 2.6 lists the range of light vehicles, buses and heavy vehicles Bowdens Silver anticipates
would travel to and from the Mine Site throughout the operational Project life. Each vehicle
travelling to the Mine Site would generate two vehicle movements (vehicle in/vehicle out).

Table 2.6
Daily Traffic Movements Throughout the Life of the Operations
Light Heavy TSF Mineral

Vehicles | Buses | Vehicles | Haulage” | Concentrate | Total
Lue Road
east of Pyangle Road 58 12 2 0 0 2
Pyangle Road
Lue Road to Maloneys Road 40 0 0 0 0 40
Maloneys Road
Pyangle Road to Secondary mine access 40 0 0 0 0 40
Secondary mine access road 40 0 0 0 0 40
Lue Road
Pyangle Road to Relocated Maloneys Road 70 12 2 0 0 84
Lue Road
west of Relocated Maloneys Road 98 16 8 0 6 128
Relocated Maloneys Road
Lue Road to TSF Embankment 116 28 10 0 6 160
Relocated Maloneys Road B
TSF Embankment to mine access road 116 28 10 102 6 262
Mine access road 116 28 10 1028 6 262
A Occurs during Years 1 to 8 of operations only
B Years 1 to 3 (Stage 2) reducing to 86 trips per day in Years 4 to 8 (Stage 3)

Operational traffic movements would principally be generated by mine and exploration personnel
attending or departing the Mine Site for work. In order to limit traffic generation at key shift
changeover, Bowdens Silver proposes to offer bus transportation to employees, in addition to
adopting staggered shifts times across the administration, mining, processing and maintenance
functions.
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Due to the staggering of shifts and the use of a bus service to transport personnel during the peak
shift changeover periods, the anticipated peak light vehicle and bus movements would occur as
follows.

e Morning peak (between 5:30am and 8:00am Monday to Friday) - approximately
95 light vehicle movements (i.e. 80 inbound and 15 outbound) and 4 bus
movements (i.e. 2 inbound and 2 outbound).

e Afternoon shift change (between 1:30pm and 3:00pm) - approximately 8 light
vehicle movements (i.e. 4 inbound and 4 outbound).

e Day shift end (between 4:00pm and 4:30pm Monday to Friday only) -
approximately 40 light vehicle movements (outbound only) and 2 bus movements
(i.e. 1 inbound and 1 outbound).

e Evening peak (between 5:30pm and 7:30pm) - approximately 50 light vehicle
movements (i.e. 15 inbound and 35 outbound) and 2 bus movements (i.e. 1 inbound
and 1 outbound).

e Evening shift end (between 10:00pm and 10:30pm) — approximately 4 light vehicle
movements (outbound only).

Details of light and heavy vehicles movements during each hour are presented in the Traffic and
Transport Assessment (SCSC Part 11) (TTPP, 2020).

Additional light vehicle movements would also occur throughout the day as a result of visits by
equipment/supply representatives, consultants and government agency representatives. It is
expected that, on average, this would result in a further five light vehicle trips (10 movements)
per day.

In addition to trucks transporting concentrates, it is anticipated that, on average, one to two heavy
loads vehicle trips (two to four movements) would occur daily for delivery of fuel, explosives
and other consumables.

Between Years 2 and 8 of the mine life, for the construction of the second and third raises of the
TSF, Bowdens Silver would continue to utilise the fleet of three B-double trucks capable of
transporting approximately 50t of NAF waste rock per load from the main open cut pit or satellite
pits to the TSF embankment via a 1.4km section of the relocated Maloneys Road to the TSF
embankment site. Approximately 2.3 million tonnes and 3.2 million tonnes of waste rock would
be transported respectively for the second and third raises of the TSF embankment requiring
approximately 46 000 truck loads over a period of approximately 36 months to complete the
Stage 2 TSF embankment raise and approximately 64 000 truck loads over a period of
approximately 60 months to complete the Stage 3 TSF embankment raise. During Years 1, 2
and 3, this would result in approximately 51 loads (102 truck movements per day) (7:00am to
6:00pm) or approximately five loads per hour (10 movements). During Years4 to 8,
approximately 43 loads would be transported daily to the TSF embankment area and generating
approximately 86 truck movements or approximately four loads per hour. Between Years 1 and
8 of the mine life, it is anticipated that the transportation of NAF waste rock would be confined
to Monday to Saturday, i.e. six days per week, public holidays excluded.
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2.9.5 Concentrate Despatch

Based on the annual production of between 20 000t and 30 000t of mineral concentrates, average
daily product despatches would be approximately one to three truckloads generating two to
six heavy vehicle movements Monday to Saturday, public holidays excluded. B-double trucks
would be used to transport the concentrate containers in order to maximise the load carried and
minimise the number of truck movements.

The silver/lead concentrate would be transported in 2t capacity sealed bulk bags that would be
loaded by forklift into 6.1m shipping containers for despatch to the lead smelter in Port Pirie in
South Australia, approximately 1 350 km from the Mine Site. Each shipping container destined
for Port Pirie would be loaded with approximately 22t of concentrate and each truck carrying
silver/lead concentrate would carry two shipping containers, i.e. approximately 44t of concentrate
per load. Shipping containers bound for Port Pirie would be transported by road from the Mine
Site to either Parkes or Kelso (near Bathurst) and from either Parkes or Kelso by rail to Port Pirie.
In total, between approximately 200 and 290 loads of silver/lead concentrate would be despatched
annually or one to two loads per day.

The zinc concentrate would be transported by road in sealed containers to either the Port of
Newcastle or Port Botany for shipment to an overseas zinc refinery. The number of loads of zinc
concentrate despatched would be between approximately 280 and 410 per year or one to
two loads per day.

Figure 2.20 displays the proposed transport routes to Port Pirie, Port of Newcastle and Port
Botany. All routes involve a common route from the Mine Site to Mudgee via Lue Road beyond
which trucks travelling to Port Pirie travel westward. Those trucks destined for the Port Newcastle
travel northward then eastward whilst those destined for Port Botany would travel southward and
then eastward.

Figure 2.21 displays the transport routes to be used by trucks travelling through Mudgee.

The routes used by trucks transporting the concentrate to Parkes or Kelso, from where they would
be transferred to rail and transported to Port Pirie, are as follows.

Silver/Lead Concentrate to Parkes

Silver/lead concentrate would be transported to Parkes by road, a distance of 242km through
Wellington and Parkes on B-double trucks along the following route (as displayed on
Figure 2.20A).

e Relocated Maloneys Road, Lue Road, Ulan Road, Short Street to Douro Street
(Castlereagh Highway (B55)) and Goolma Road to Wellington (130km); and

e Renshaw McGirr Way to Parkes (112km).
It is anticipated that one return trip (two movements) involving loading the containers,

transportation to Parkes, unloading the containers and the return trip to the Mine Site would take
approximately 8 hours.
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