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1. Introduction

1.1 Summary

The Woodlawn Mine is an underground base metal extractitocafsst atear
Tarago NSWThe target ore lenses are hostel@ap delsieolcanideposit which
plungs subvertically below thginal open data depth of over 6Q0Tine surface
expression of the workdwgsmot extend beyond the boundary of the surface
infrastructure as shown on Plate 1 below.

Plate Bhows the existing underground workings in yellow and proposed underg
workings, the subject of this Extractign Blae. The surface features above the

workings consist of the original open cut void, part of Evaporation [EDisdnadnd 3
ED3)and internal roadwaybere are no aspects of the biophysigitihial heritage
environment remaining above the mine workings. There is also no privately owned land
public infrastructure located above the mine workings.
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The total surface expression ohtterground workings is approximately 45 ha of which
approximately 16 ha represents the new workings.
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Theproposedining methagesunderhanstoping techniques with cemented paste
baclkillfor stability. This reduces surface subsidence to reisinfss evesult there
will be no changes to sutadaility, gradiedtainag@atterns or any other aspect of
thewater management system.

The originaben cutoidis nowperated by Veolia Environmental ServicesgVeolia)
emplace putrescibbeste transported from Sydmbg. Bioreactor is equipped with gas
drainage systems to caphethanes well as internal drainage systems to capture
leachate. The leachatwimmarilgontained iBD3 while other mine waters are
contained in ED1 an@EBs the underground workings lie only agroetitn of

ED1, ED3 artkde Bioreactahis Extraction Plan centres on the stability of these
structures.

Location
Om (surface) Of ED1
[————
-100m AN
-200m T e

-300m

-400m

-500m

-600m

“ Scale in metres.

-700m

Plate 2 Section of Mine Workings lookingf80m North

In summary, the mining methodeglemrthe Woodlawn Mine are designed to maintain
local ground stabiltyile maximisitige extraction of the ‘ygdde ore resource.

Surface movement is anticipated to be less than the ability to be measured by normal
survey techniques and willys#ttisforimary performance criteria specified in the Project
Approval.

As discussed in Sec8pall stoping systems include the use of paste fill to backfill the
mined voids. The aim of this systemic asste @iflps to limit the span of unsupported

rock in the open stope, thereby ensuring practical control over the stability of the
surrounding rock mass. It is this factor that is significant in minimising the impact of the
mining operation on surfataresa

As part of the mine plan, the backfilling of multiple existing voids will also be completed.
There are a number of areas were significant voids are known to exist and the stability
conditions of these voids is presently unknown as thertisnspecayhe voids.
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has been estimated that approxid@ied)0 cubic metres of existingmtibesfilled.

These voids will be backfilled at an estimated cost of $3.2 million, which may allow the
mining of adjacent mineral resource, bsib wilpbaove the local stability of the existing
mine workings.

Significantly, prior taceessing the old mine workings, the remote filling of the area
directly below the crown pillar will be undertaken. The crown pillar is the rockmass that
separates he open pit (and Veoliads bioreact
is currently undertaking investigative drilling to provide knowledge of the condition of the
crown pillar and to provide an estimate of the void volume below theStrould pillar
significant void be encountered, it will be tight filled to ensure stability of the crown pillar.
Heron has made allowances of $1.8 million for this work to mitigate the potential for
interaction between the old mine workings and the.bioreacto

1.2 Purpose

Conditiod of Schedule 3 of Project Approval OKIOIMBequires thanh Extraction
Planbe approved prior undertaking undergroundunspegifically excludes the
construction of the declifiee Extraction Plan forms part of &daiedqrocess
replacing the Subsidence Manageme@NWRprocess formally administered solely
by NSW Department of Industrypibfiskesources and Energy (now NSW Planning
and Environment Division of Resources and Geostiemoesy procestegrates

the requirements of lbeSMP processidNSWPlanning and Environment (DPE)
Extraction Plan process

The DPE has issued draft Extraction Plan gtodelimesground coal miwimigh

have been referenced in this ExtractioA$t@se guidelines were developed for
underground coal minthgyare largely not relevant to the underground mining operation

at Woodlawrespite this, and under the advice of DPE, this Extraction Plan follows the
draft guidelines as far as practidableuld also be noted that the Woodlawn Mine is

the only hard rock mine that has the requirement to prepare an Extraction Plan. This wa
noted by DPE in its review of the first draft of the Extraction Plan.

Foll owi ng DP E Bxractio Planadeitionabififorniatioe hasl beenf t
included on the proposed underground mining systems to be employed which were not
available during the preparation2fitBeEnvironmental Assessment for the project.

This information is contained in a sepésiteSce Impact Assessment provided as
Appendix B.

1.3 Scope

This Extraction Plan cotre®llowingndergroundiningctivities once the decline is
completed

/& Installation of bulkheads to isolate the landfill operation from the mine.

A Stabilise theawn pillar beneath the Bioreactor if considered necessary.

/£ Refurbishment of the existing underground decline once intersected.

/A Establishment of ventilation infrastructure inclueimiydtiashafts
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A Extraction of ore from identified lenses actesglmeoriginal mine development

/& Development of new access deicliagtract ore from heidentifiechineral
resource

/& Underground exploration doflagylitional minerasource

m

Paste filling of stagred development voids after mindiertrac

/& Investigatendimplement if necessary any addigorediation work to minimise
seepage from the Bioreactor.

This Extraction Plaill be reviewed annually and updated as réguinelis the first

Extraction Plan for the operation itthzeneéted from recent mining experience and
subsidence monitoring data. Thlfingtehensiveview ahe Extraction Plan will

occur 12 months following first ore extraction as by this time the design of mining stopes
will have been finalised amththal results of subsidence monitoring would be available.

This plamcludes the commitments made in the Environmental Ag§&ssment

conditions of tReoject Approaldsubsequemodificatierl and 2 This plan also

includes additional gemal and geotechnical evaluation, detailed mine planning and
resource definition work that has occurred since approval was granted. However, as the
underground mine has yetommenck actual mining conditemeyet to be

establishedlhis plan tsased on the best available information to date heViletgr it

that this plan woblkl progressively modified and updated as mining progresses.

This plan also includes specific assessments in relation to the stability of the Bioreactor
and commigmnts to undertake investigations into ameliorating leakage of leachate from
the Bioreactor into the mine workings. Monitoring proposals are also presented covering

subsidence, ground vibration and water flows which build on the commitments made in t
EAand subsequent approvals.

1.4 Key Personnel and Responsibilities
Management responsilidiitthe Woodlawn Miikbe as follows

Tablel.1 Key Mine Personnel

Position Personnel Company | Responsibility Contact
Details

Managing ictor Wayne Taylor | Heron Overall responsibility for the| 02 9119 8111
construction and operation o
WoodlawRroject

Chief Operag Officer Andrew Lawry | Heron Responsible faoject delivery| 02 9119 8111
and operations

General Manager Brian Heaen Heron Conduct of mining operation; 02 9119 8111

Mine Manager Simon Fitzgeral¢ Heron Mine Planning and Design | 02 9119 8111

General Manager David von Perge Heron Resourcevaluation 02 9119 8111

Exploratiof Geology

Environmental Officer | Dr Zodread Heron On site environmental 0291198111
management

Environmental Consulta Robert Byrnes | IEC Environmental audyi 02 4878 5502
management and complianc
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Additional mining positions will be filled closer to the time of underground mining

commenng. These positions will include Manager of Mechanical Engineering, Manager

of Electrical Engineeringhding Engineer

1.5 Project Approval Requirements

The Woodlawn Project received Project Appfodalyo204.3 with subsequent
modifications receiven 2% April 2016 anéh 8uly 2017The approval was obtained
undethe provisions of Part 3A of the Environmental Asses9rrdaritiollowing
the public exhibition of an Environmental Assessment document

The EA contained a number of engimtal commitments while the Project Agpquioval
subsequent modificati@as also subject to conditidablel 2 liststhe conditions and
proponent commitments relating to the prepahasiéxtraction Plan

Tablel 2: Consent Conditions RelatingBxtraction Plan

Condition Interaction with Construction Where Addressed
Sch 3 Condition 3| The proponent shall ensure that: Sectiord 4
a) there iso measurable subsideraesed by undergroun( Section 3.6

mining beneath the Waod Landfill, tailings dams, and
evaporations dams on the site;

(b) apart from the access decline, no underground min
undertaken within 200 m of the perimeter of the Wood
Landfill;

Sections 3.2 and,3
Sectiod.7.1

(c) remnant underground voids are long term stable to
subsidence; and

Section34, 3.2, 3.8

(d) material used to backfill underground voids is phys
chemically stable andypalfuting.

Section 3.7, also
refer to Paste Fill
Mangement Plan

Sch3 Conditiod The Proponent shall prepare and implement an Extrac| This Plan
for all underground mining at the Woodlawn Mine, to tf
satisfaction of tBecretaryeach Extraction Plan must
Sch3 Conditionad | be prepared by shiyaqualified and experienced persony DPE approved

whose appointment has been endorse&bgréiary

consultants in
separate
correspondence

Sch 3 Condition 4

be approved by tBecretarigefore the Proponent carries
any underground minaxgydng construction of the

underground access decline) at the Woodlawn Mine th
covered by the Extraction Plan

Pending approval

Sch 3 Condition 4

include detailed plans of existing and proposed underg
workings and any associated surface devielopmen

Plates 3to 7
Plans 1 and 2

Sch 3 Condition 4

describe in detail the performance indicators and the &
would be undertaken to ensure compliance with the pg
measures in Condition 3 above, and manage or remeg
impacts and/ong&mnmental consequences to meet the
rehabilitation objectives in Condition 6 below; and

Sections 4.3, 4.4, 4
4.6,4.7,4.8 and
Sectior3.9

Sch 3 Condition 4¢

include a Subsidence Monitoring Program to assist wit
management of the risks asedaidth subsidence, which
validates the subsidence predictions, analyses the relg
between the predicted and resulting subsidence effect

informs contingency planning and the adaptive manag

Chapter 5
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process in the underground workings.

Statement of
Commitments Iten|
4A

The following would be undertaken dudindeiground
construction and operation to minimise underground |
impacts:

/A development of access to the underground working
new surface portal and decline well@walyerexisting
Veolia operations

backfilling of those-exésting underground mining vo
deemed important for regional stability, ahead of m
requirements
commencement of mining using either mechaniseq
and fill, cut and fill or equivalehbéigkfilling mining
method.

Heron shall not process more than 1.5 million tonn
tailings and/or ore on site in a calendar year or trar
more than 150,000 tpa of concentrate from the site
calendar year
i mpl ementation w$i am =adg
on mutually agreed geotechnical advice, from the &
the open pit void to pr
underground mining impacts (such as subsidence)
other mining operations.

A

Section 3.2

Section 24
Section 3.2.7

Section 2

Noted

Sections 3and 3,
Sectior2.3.1

Statement of
Commitments lten|
4B

A geotechnical works program would be undertaken a
the development of the detailed mine desigmfiergreun
and would include:
/E detailed geotechniadlysis to confirm results of
preliminary investigations, including:
A complex three dimensional geometry of the m
major geological faults
realistic stragoftening dilatant material behavig
backfilling
lifeofmine mining sequence for developrent 4
stoping
A porewater pressure effects
/E preparation of trigger action response plans (TARF
include details on proposed monitoring programs
/E preparation of a voids management plan preparatic
slope stability management plan, if required ratamilg
with Veolia.

> > > >

Completed in
Feasibility Study

Sectior3.9

This Plan
Sectior3.8

From 1 July 2014, N®W Planning and Environment Division of Resources and

Geosciencd®RGJjormer Subsidence Management Plan process was replaced by a

corsolidated Extraction Plan prodéssconsolidated process requsiegla
Extraction Plan that is jointly mabhggled BEandDRG. The draft DPE Extraction
Plan guideline was obtained for reference dprepatdon of this Extraction Plan.

The following report structure covers the requirémeeinddioPE Extraction Plan
guidelineas follows:

Chapte Development of the Plaprovides details of pnecess in developing the
Extraction Plan and includes consultation with kégestakalddhe process of

reviewing and updating the subsidence predictions, potential impacts and mitigation
strategies
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ChapteB Overview describes thraine planning and design, key predicted subsidence
Impacts, performance objectivesibrilenceanagement strategies.

Chapted Management Planninthis chapténcludeghe six key component plans

coveing water management, land management, biodiversity, Heritage, built features publ
safety managememhese plans are relevant only to thebbareathe underground

workings as DPE has separately approved a similar set of Environmental Management
Plansavhich cover the overall site and operation.

Chapteb 8 Subsidence Monitoring Programescribes the proposed program for
monitoring the suleside effects associated with the project and consolidates any specific
monitoring requirements of the component management plans.

Chapte6 Implementationcentre®nhow the key elements of the plan will be
implemented including reporting, reguararevieey responsibilities.

Plans associated with this Extraction Plan are provided as Appendix A. The draft
Extraction Plan guidelines provide for a series of 7 plans. The defined scope of these
planshasbeen designed for long wall coal mines)dhge iscale two dimensional

plans showing typical coal seam geology and mine planTdeopietry are

designed to cover large land masses with multiple potential overlying land uses.

It is not possible to prepare these plans for the Wooditeeywhésois a 3
dimensional subvertical resouitice total new surface expression of 16 ha. A
3dimensia@aimine plan model has been prepared which can be providedigitdd PE
formatf required.
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2. Development of the Extraction Plan

2.1 Backgroundo the Woodlawn Mine

Mining at Woodlawn Mine began in 1978 with the extraction of ore to produce copper, le
and zinc concentrates. Both open cut and underground mining techniques were employ
during the 20 years of continuous operation until 8Jantied %#e mine prematurely

closed due to failure of the operator Denehurst Ltd. At the cessation of operations the si
was not fully rehabilitated and the landscape remains highly disturbed, including the
surface area above the existing and propeserings

Theunderground mine entriese located towards the base of the open cut void with the
ore accessed via declines. Ore was mined using conventional underground cut and fill
stoping techniques. Rubber tyre drilling jumbos were asebiiasiriioles. After

firing, loadauldump units loaded 31 tonne trucks which hauled the ore up the decline to
a transfer point adjacettieéportal. Eighty five tonne haul trucks transferred the ore to
the crusher feed stockpile. Waste rodedas backfill for each stope. At the time of
closurgs.2 Million tonnes of ore had been extracted from the underground resource
leaving a substantial remaining unrecovered estimated to be greater than 4

million tonnes

Given the complexibéthe site and its legacy rehabilitation liability, the Administrators of
Denehurst could affect sale as a gqg concern. The site was initially sold to Collex

for the purposes of using the void as a putrescible landfill while the renoainthg undergr
resource and data assets covered by SML20 was sold tmadw Geagim

Resources)

Veolianowoperatetheputrescible waste landfill in the former open mfeuaid to

as the Bioreactdrandfill operations began in 2004 and Yeatttied to receive up

to 1.13 million tonnes (Mt) of waste per year, mostly by rail to the Crisps Creek terminal
south of Taragdhe progressive filling of the open cut void necessitated the permanent
sealing of the original underground mine entries

In 2005, Infigen Energy Limited (Infigen) secured approval for the Woodlawn Wind Farm
which includes 23 turbines, 11 of which are locatsalithretinglgeline within

SML20 The wind turbines are not underlain by any existing or proposed future
undeground mine workings.

In 2006 a prefeasibility study into the reopening the undergnodnedrezitraeent of

the threexistingailings damsgas completed which demonstrated that the Project was
viable. This led to the preparation of an Envirdssessalent being completed in
April 2012 with approval being granted in July 2013.

The original approval process provedmmversial and achieved broad consensus

with regulatory authorities that the project would provide both economic aald environmen
benefits to the State and local region. A consideration in the approval process was the
recognition that the project would dramatically reduce the environmental and rehabilitatic
liabilities of the historical mining operations on site as wedlths recoaining

resource in an environmentally responsible manner.
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When fully operational, the mine will prpdol®0,000 tonnes copper, lead and

zinc concentrates per year, for 21 years. At this stage, the concentrate will be trucked tc
PortKembla and/or PortaBgtfor export however Heron recatpeigegential to use

the Crisps Creek Intermodal which will enable concentrate to be transported by rail.

2.2 Development of the Mine Plan

As there are substantial existing mine workoays@rdeologyhe mine plan was

developed over several yearploration since April 2015 totalled 22,340 m of drilling

from 188 holes. The exploration program better defined the known ore lenses as well as
located additional lenses which formed tloé thastsirrent mine plarschematic

long section of the exploration drilling is show8.in Plate

Woodlawn Drilling

- Before 1998
TriAusMin 1998-2013
Heron PEA 2014
Heron FS 2015

Plate3 - SchemaicLongSection of Exploration Drilling

The mine plan was developed around the existing underground workings which would be
interseed by a new decline adjacent to the old mifBiyeaadoThesurface

expression of the existing workings does not extend outside the existing surface
infrastructure. The new underground workings predominantly lie within these workings k
also exdnd deeper

The total surface expression of the underground workings is approximately 45 ha of whic
approximately 16 ha represents the new workings.
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As shown on Plate 4, the existing workings follow the ore lenses. The future workings w
do likewise. The lenses shown may extend deeper but given their steep angle, even futt
extensions to the project would have littndffecturface expresskurther details

of the mine plareprovided in Chapter 3 and Appendix B.

2.3 Stakeholder Engagement

Consultation with key stakeholders has occurred throughout the project development,
including the preparation of this ExtPdatiorGovernment, {Emvernment

Organisations and the community groups were consulted during the approval process,
preparation of the various environmental management plans and the current constructiol
program. The key stakeholders include:

Woodlawn @eactor @bli3;

Woodlawn Windfarm (Infigen);

Department of Planning and Envireriespurces af@keosciend®Ro);
Department of Planning and EnvirqbrRépt

Office of Environment and He(®dg}d)

Environment Protection Aut(ieRt)

Goulbur Mulwaree Council;

Queanbeydpalerang Regional Council

Water NSV§Bydney Catchment Authority

Department of Primary Indusiftfeser (DRNatey,

NSW Roads aMairitime Servicgdg;

Tarago Progress Associatioo@gratommunityprumsand
Indvidual neighbouring land owners.

MAMMAMAAAARANMM

A Community Consultative Committee operates for the Woodlawn Mine which consists ¢
an Independent Chair, representative from Goulburn Mulwaree Council and four
community members. Invited observers to the meethgiecapiasentatives from
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Veolia and other community organisations. The committee meets up to four times per ye
and minutes are published on Heronds we

Specific consultation activities undertaken in the development of this Extraction Plan are
discussed in the following sections. As the mine plan does not extend outside the surfac
infrastructure and land holdings, no public infrastructure or private land holdings are
affectedConsultation with public utilities and service providerfoneanadhere

necessary nor any specific consultation with private land owners surrounding SML20.

Similarlyhe surface above the extraction area is highly modified andittantains

natural biophysical environmental aspéetssaf cultural heeta§s a result,

consultation with organisations such as the NSW Office of Environment and Heritage or
nonrgovernment environmental organisationiveggssam the development of this
Extraction Plan

Relevant agencies were DPE, DRG, EPA, Wated\Soulburn Mulwaree Council
while the relevant wgmvernment stakeholders included Veolia and Infigen. The results
of consultation with these organisations is discussed in the following sections.

2.3.1 Consultation with Veolia

Veoliasthe single key sthlolder relevant to this Extraction Plan. They own and operate
the Bioreacttwcated within the old open cut mine void and associated dewatering and
gas extraction infrastructure. Veol i abd
Dam 3 (ED3) aagortion of Evaporation Dam 1 (ED1). The existing and future
underground workings lie beneath a small portion of these dams.

Heron and Veolia have entered into a Cooperation Agreement which includes subsidenc
rel ated i mpact sstructare. \Inefasnhuiatengtise agraementa c e 1 n f
subsidence protection systems were deve
include ensuring tstability of the crown jpi#aeath the Bioreagbooyiding a 200 m

barrier between the Bioreactbom@extraction dimdiations on ground vibration from
underground blasting.

The Cooperation Agreement recognises that there are opportunities for mutual benefit w
the respective operatiddsi e not abl e benefit iemandhe or
can be patrtially offset by the excess water generated by the Bioreactor.

The agreement establishes an internal committee comprising representatives of the two
organisations which meets at least fortnightly. The role of the committee is to:

£ disseninate information such as monitoring data and updates on operational activities
/£ resolve conflicts in a cooperative and proactive manner;

£ develop strategies for mutual benefit such as wateromggtimgse of compost
for mine rehabilita@oisyrergies witharthmoving activities;

/£ raise issues on the rights and responsibilities of each party.
The committee will discuss in detail the underground mining activities and stability issue:

surrounding the Bioreactor. The intent of the work ptoposedse the
geotechnical stability of the Bioreactor and reduce the potential for leakage of leachate i
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the underground workings. These activities will need to conform to the Woodlawn Projec
Approval andhidronmerfrotectiohicencéut will imede a range of mining related
activities within the 200 m exclusion zone.

These meetings currently discuss the construction program and surface water
management issues but will inghadechnical stability, underground blasting and
subsidenceonitorgiwhen underground mining commences.

Veolia management were provided a copy of the draft Extraction Plan and details of all
geotechnical and subsidence assessments.

2.3.2 Consultation with Infigen

Infigen own and operate the Woodlawn Wind Fanclwdei€B turbines, 11 of which

are located on the ridgeline Bithir20 Consultation with Infigen occurred during the
environmental approvals process but were extensively consulted during the developmen
of the underground mine plan. Although the wasdhterbot underlain by any

existing or proposed future underground mine workings, Infigen required confirmation th:
their towers would not be impacted by far field movements.

Subsidence and geotechnical data has been provided to Infigen daratgthefpre
this Extraction Pla@onsultation will continue with Infigen during the course of
underground mining which will include the provision of subsidence data.

2.3.3 Government Stakeholders

The main government stakeholders for the project are BPE, BR&rNSW and

Goulburn Mulwaree Council. Other agencies, listed in Section 2.3 are consulted from tin
to time as required. For this Extraction Plan, the key agencies are DPthand DRG as
underground mine workiogsod impact on biophysicalagmeental aspects or public
infrastructure.

Government stakeholders were specifically consulted during the pinepzaeibos of
Environmental Management Plans for the operagionuahdensultation also occurs

with the preparation and distribof the Annual Review and associated site meeting.

The draft Extraction Plan was discussed with these agencies at the 2017 Annual Review
meetingMonitoring data required by this Extraction Plan will also be included in
subsequertnnual Revisanddiscussed in the annual on site meeting

2.4 Management Process and Review

As there are no environmental features or public infrastructure within the extraction area.
no performance measures or management review processes aie thesessary

areas The aly mattersf relevance relatestwface stability and managerfasgets

held by either Heron or Veolia. Heron and Veolia currently hold monthly review meeting
which will in future cover details of underground extraction and monitonrgs results. Iss
arising from these meetings will be resolved in accordance with the Cooperation
Agreement. The management and review process will involve:
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A

Initial design of the underground extraction and support systems to avoid damage to
the Bioreactor and Evaporddam structusasluding any internal coffer.dams

Provision of baseline data prior to extraction including 3D monitoring stations within t
Bioreactor and dam walls.

Monthly monitoring of the subsidence monitoring locations.

Assess and interpretrégilts of monitoring data and present the findings to Veolia
on a monthly basis.

Identify and implement any additional controls or monitoring data points as agreed wi
Veolia.

Present a summary of the monitoring results and findings in the Annual Review.

The Annual Review document will include additional interpretation of the subsidence
monitoring results and provided to other government agencies and the Community
Consultative Committee.
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3. Overview

The Woodlawn Miepresents thiedevelopmentarh exisngunderground mavaich
prematuretjosed iMarch 1998 due to failure of the operator Denefiurst Ltd
following sections provide an overview of the underground wips detiae
predictions, performance objectives and management strategies.

3.1 Cutline of Site Facilities

The site has a long history of mining related disturbance. AXated®mndoRlan 1,
these include:

/£ The original open cut void now used as a landfill and Bibesaatmrground
workings lie beneath a portion @bithis

/£ Three tailings dams used to store waste produced from the original processing plant.
These dams will be reprocessed byhbidevail be unaffected by mine subsidence

&£ Three evaporation daisssd to store and evapovater.Referred to as
Evaporgon Dams (ED) 1, 2 and 3, the underground workings lie beneath a portion of
ED1 and 3 only.

/£ A waste rock emplacement which has been rehdtiigatelbcated to the south
of the new mine entry and will be unaffected by the underground workings.

£ Theoriginal plant area now used by VEakawill be unaffected by the
underground operation.

/£ Various surface infrastructure, roads, rock emplacements anddhbildaiggs
wi || be under mVeoharical BiologitalTdeatment Phigga | i a 6 s
small section of internal haul road occurs above the mine workings.

Herons currently in the proces®os$tructing a new processing plant, ore stockpile,

tailings dam, mine ertgul roadnd supporting infrastructOtber than the neimen

entry, none of this new infrastructure is located above the minfsviloekirgyg mine

entry is required to access the existing workings via a new decline, the entry itself will be
located above the initial undergroumthg:ork

The existing ahdure underground workings covered by this Extraction Plan do not
extend beyond the current disturbed site and infrastructure. No privately owned property
will be impacted by existing or proposed workings (other than owned by Heron and Veol

Woodlawn Mine Extraction Plan Pagel4



@) Location »
T = MRUNEAL,

Iate5- Site Overview

The key issues in relation to the proposed mining operation will be maintaining stability c
the Bioreactor and dam structures on site. To achieve thispmhaetkioalctvill

incorporate cemented paste backfill of existing and new voids rather than the previous
method of using loose fill.

There are no aspects of the biophysical environment remaining above the mine workings
and no publiefiastructure or culkineritge items will be impacted.

3.2 Mine Planning and Design

A detailed description of the mine plan andgeeigded in Appendix B. This section
provides a general summary of the plan with emphasis on matters related to subsidence

The Woodlawamdergrowhresource is located in a volcanic intrusion located below and
to thenorthvest of the original open pit excavitiemargetulphide mineralisation

contains zinc, coppeadgold and silver in economic concentration. i§ peesent

in multiple lenses which dip steeply in a northwest orientation. Some lenses extend to
depths greater than 600 m below surface

The undergrounmdne involveésedevelopment@hew access decline located on the
western side of the opeexcavatio.his decline will provide access to areas that

were previously mined (remnant resources) and to new areas that vasra identified
result of Herondés exploration activitie

Ore will be extracteiising underhand stoping techmgbesmented piedill. The

engineered nature of paste fill makes the stoping operations more reliable and systemati
with the length of open voids controlled to ensureTsiighitityirn limits any surface
movement.

In terms of subsidence, the equivaledérground coal mining would be first workings
in abord and pillaperation butith the bords (internal roadways) being progressively
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filled with passeortly after they are developetthis situation, the minor surface
movement that could theatfigtice estimated is considered well within natural
background movement.

AtWoodlawn, there will be no subsidence caused by rock mass caving as occurs with
pillar extraction or longwall coal operhtimiisessentiatigthe same, though
arguably me stablahan a first workings bord and pillar operation.

Asdescribed in Sect®f some surface movemernthedreticallyccuias a result of
dewatering the existing flooded woRefgsmain of the overlying strataatsay

occur during exttiorof the stopdwwever this would effectively not be measurable and
be within normal background moventenéffects of natural heating and cooling of the
surfacetrataboth during each day and over different seasons, as well as groundwater
reclarge and discharge due to climate variability is generally accepted as normal
background movement

3.2.1 Mine Plan

Key features of the underground mine are:

/A A new mine decline from a box cut adjacent to the Bioreactor;

/A Rehabilitation of existing workinfjgngvastallation of additional new ground
support and to meet current geotechnical design standards;

/A Development of new vertical and horizontal drives to access the ore lenses;

/& Longhole stoping to extract ore; and

/& Backfilling of stope voids with pghaste fi

The vertical extent of existing and proposed stopes is shdwvTimeRiatéh west dip

of the orebodies results in increasing depth of the lenses beneath ED1. While there are

some proposed stopes around 100m below the south east shereaft&bé floor
of ED1 the proposed stopes are generally greater than 250m.

The planned mine and existing workisgewneon Platlate
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and
stopes

Old workings

Plate6 - Plannedvine Workings

The existing mine access and workings lie cl®eteatier (mine void). These will

be assessed for integrity and geotechnical stability in accordance with agreements made
with Veolig-urther details of the existing and proposed workings and their interaction is
provided in Appenilix

3.2.2 NewDeclineand Level Development

The construction program includes the development of a decline fram the box cut
provide access to Kate Lenshanekisting underground workidyditional new
development atigk rehabilitation of sombeoéxistindeclinavil be used to provide
access to other stoping aréasgeneral layout of trevdeclinend level
developmergprovided iRlate 6.

The new decline will initially intersect the existing workings é@&odmfitely

130m below surfgaa)d adtonal access points will be developed at depth. The

existing decline system will be refurbished and used to access the other underground
workings, including the ore reserves left after the mine closed in 1998. New decline and
level development willdeuo access new ore reserves identified by Heron.

3.2.3 Rehabilitation of Declines and Level Development

The mine plan includes the rehabilitation of areas of the existing workings. These workir
are typically between 5 and 6 metres wide and the saReHahditdtion involves

the installation of surface support and rock reinfeirodandntthat required for new
development. While the present condition of the old workings is unknown, Heron
anticipates that most of the workings will be in eeesodiibh even though they have

been abandoned since 1998. It is expected that the growvill sappadrroded and
requirgeplacemenGround support from this peddahger conforto$ o d ay 6 s

practices and regardless of condition wildbed.e
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3.2.4 Mine Bulkheads

Additional new permanent and purpose built bulkheads that conform to design
recommendations to permanently separate the bioreactor and the new mining operation
will be installed soon after the new decline intersects withdbeliogginal

A detailed construction methodology is currently beingppapboéc detailed mine
re-entry plamcluding the opportunity of remote installation of these bulkheads.

3.2.5 Ground Support Parameters

Geotechnical investigations covering tiptamivere initially undertaken by Beck
Engineering which was based on bethgpireg mining knowledge and additional drilling
data obtained since the mine closed. This work was expanded and refined by Heron
Resourceand summarised in Appendik gecific geotechnical drilling program was
undertaken to determine mining conditions in new resource areas as well as anticipated
decline and access development conditions.

Specific testing was undertaken on each rock mass including Uniaxial Compressive
StrengthlCS, Geological Strength Index (GSI), Density, Plastic Strain as well as a
number of strength, cohesion and friction testing in order to accurately define rock
behaviour, necessary support levels and potential overlying strata deformation
charateristics. This data was used both in mine planning and assessment of potential
impacts of blasting and subsidence on the Bioreactor.

In addition to rock mass wateraiaults were identified which were also tested along

with contact zones wiméract with the planned mine warKihgsinformation has

been included in the assessment of subsidence potential and further details are providec
Appendix B.

3.2.6 Extraction Methad

In hard rock mining, the extraction of ore is described as steppigcauiois occurs
i's known as a stope. T hin coal misingpweyari val en
unlikdongwall coal minitftere is no uncontrolled caving of the strata above the stope

Typically, the lenses are steeply dipping, anydapuess consists of decline ramps
from which lateral drives are developed into the ore lenses. Once access development i
completed the ore is mined, primarily using longhole stoping techniques.

Longhole stoping involves the drilling of a seléssupf to 25 metres in lengihring

pattern. These holes are then fired with explosives to break the ore. Remotely controlle
loaders then remove the broken ore, which is loaded into 50 tonne capacity trucks and
hauled tthesurface.

Theplanneglx t racti on iIis intended to be mined
are minedelow previously mined stopes that have been backfilled with an engineered
material consisting of the tailings from ore processing combined wWith cement
generalisestopecross section is providdRlate 7.
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The use of the tailings stream requires
binder is then added to the paste in sufficienttouaitieg the required strength and
cohesion parameters. The engineered nature of paste fill makes the stoping operation:s
reliable and systematic, witside®f open voids controlled to ensure shalbilggafety

Further details of the palséeeprovided in Section 3.2.7.

The use of cemented paste fill offers many of advantages in the extraction sequence:

/£ Maximises the volume of ore extracted as stopes are always buttressed by cementse
paste fill;

£ Allows an optimal approach to managing indasedaind mined areas;

/£ Provides a homogeneous stope back (roof) that behaves more predictably as the o
IS excavated;

/£ allows the size of open voids to be managed and optimised; and

£ all stopes are completely backfilled prior to mine closure, wHiatitsntter
magnitude of ground movement adjacent to the stope.

Stopes will be typically 20m high, between 10 and 20m along strike and the width ¢
orebody (4 to-20m).The production cycle for a typical stope is typically:
&£ Mine ore drives agukar level spacing (20m).

£ Mine top level stopes on retreat sequence (toward access) placing paste fill in eac
stope.

£ Mine stopes in level below when paste has had adequate curing time.
£ Continue sequence for each level below.

The implementation of ggtesn may allow mining simultaneously over several levels
with stopes sequenceekcinelonFurther details of the mining methods are provided in
Appendix B.

3.2.7 Paste Fill

Paste filvill be used in the extraction of ore within stopes to provitie tsta)itiys
method significantly reduces the potential for caving of the overlying strata thereby
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minimising the potential for surface movEnegpaste fill will be delivered from the
surface Paste Plant adjacent to the mine entry box cutesaahdredtaulated in
steel and polyethylene pipes.

The material essentially consists of residual ore but witly soyveficasathl

concentration thilwe material removed. It is therefore considered environmentally sound
for use as backfill. €hgineered nature of paste fill makes the stoping operations more
reliable and systematic, with the length of open voids controlled to ensure local stability.

The use of cemented paste fill allows a
This enigeered material provides a homogenous stope back, which behaves predictably
as the ore is excavated. Importantly the induced stress is never concentrated into isolat:
pillars. There is less reliance on the natural ground conditions to prbade wall and
stability and the stope span can be controlled by progressively backfilling the level as
stoping proceeds.

3.3 Mechanics of Potential Subsidence

There are three mechanisms for potential subsideM/eodlawnine. The main

source relatesrnone dwateringAs this movemennistcaused by undergroarttaction

it is not subject to Condition 3 of Sch
should be no measurable subsidence causddrgyound mining beneath the Woodlawn
Landfi, tailings dams, and evaporations dams oo fhieesittmoval of water contained
within the workings is not considered 0

The second mechanism includes the potential for sssitfiengciEam ore extraction
Although thispsssible due to plastic deformation of the insitu rock mass above the stope:
is largely theoretical and highly unliketiifterbatiatdfdom normal surface movements
resulting from natural heating and cooling of the surface strata.

The third nileod could arise through catastrophic failure of strata above the stope. This is
called Achi mney failureo. These mechan
ard in more detail Appendix B

3.3.1 Mine Dewatering

Establishment of the undergraimdg operation requires the dewatering of the historic
mine workings. Heron has estimated that approximately 1.4 millioro€wmtemidtres

be pumped from the mine during the dewatering of the historic workings. Historically, the
undergroundime was described as dry, and groundveatsrard expected to be less

than345 cubic metres per day.

The subsidence prediction completed by Beck suggested that the far field effects of mine
dewatering may have the grehesseticaffect on subsiace in the area adjacent the
proposed underground workings.

3.3.2 Subsidencéelating tdOre Extraction

As discussed previously, the subsidence predicted from the extraction of ore at the Woot
mine is mitigated by the backfilling of stope voids withTgasteifl have the effect of
confining, but not eliminating deformation and the potential for subsidence at surface.
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It is important to note that no significant subsidence effects were documented during or <
the extraction that occurred thoatgistoric mining operations, despite the existence of
stope voids that were not backfilled prior to the closure of the mine.

3.3.3 Chimney Failure

The third mechanism for potential subsideralesesh the area of impact and has not

been modelled.cAimney failure can only occur during the catastrophic failure of the
rockmass above a stope void and requires the presence of a geological structure combir
with a weak rockmass to propagate. Under the right conditions the chimney can continu
propgate until the original void has been filled by the collapsing material.

The conditions for a chimney failure are known to exist in some areas with many pervasi
faults and the presence cthddrite rocks documented in drilling data and geological
mapping of development drives in the historic operatigme of localised failure @ctur
infrequenthuring the histooigeration but did not propdgates surface.

The stope design process that Heron plans to implement will incluoegpwiggitthe
rockmass and detailed analysis to provide the critical stope design parameters. Also, the
systematic use of paste fill is a significant mitigating element in the proposed stoping me

3.4 Performance Objectives

The previous sections lteseribed the background to the formulation of the mine plan
which is the subject of this Extraction Plan. Although the original Environmental
Assessment did not include this detail, the Project Approval wapestuethnit
objectivebased on ¢hbroad concept of the minimisation of subsidence impacts on the
overlying mine infrastructiinese performance objectagestated in Schedule 3
Condition 3 are as follows:

The Proponent shall ensure that:

(a) there is0 measurable subsiderazeed by underground mining beneath the
Woodlawn Landfill, tailings dams, and evaporations dams on the site;

(b) apart from the access decline, no underground mining is undertaken within 200 m of
the perimeter of the Woodlawn Landfill;

(c) remnant undergrouvmids are long term stable to prevent subsidence; and
(d) material used to backfill underground voids is physically and chemically stable and nc
polluting.

The primary project objectives in relation to subsidence and geotechnical stability are:

/& Maintan stability of the Bioreactor including floor, highwalls, benches, gas collection
and water recirculation systems.

A Maintain stability of all dam structures above the underground workings, namely ED3
and ED1. This includes liegtsrnalall structur@sd any internal coffer dams

A Maintain stability of all internal roads and other structures and facilities located above
the mine workings.
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£ Confirm the stability of the crown pillar beneath the bioreactor and if necessary provic
additional support.

£ Idently and rectify any identified leakage points from the Bioreactor which may involve
additional bulkhead installation within the original decline.

£ Provide effective subsidence monitoring of key surface features including the
Bioreactor and evaporation dém wa

3.5 Subsidence Prediction Methods

A subsidence impact assessment has been prepare€by@rosslting Pty Ltd

which is contained in full as Appendix B and summarised in the following sections.
Deformation effeatsreevaluated using a rrenale B finite element model that

includdall existing and planned underground excavatpespihend the complete
geological and structural méuslsveravailable at the time of the modelling (January
2016).Beck Engineeriagplied a strasofteing dilatant material model for the

rockmass and structures and hydromechanical coupling to capture pore water pressure
effects.The model constitutive assumptions govern how stress, strain and pore water
pressure interactions evolve over time in ldtesimu

Thefinite element model was saolsied Abaqus Expoitware. Hesolution to the
governingumericaquationprovided asstimatef the magnitudestess, strain and
pore water pressure.

To bracket expected outcomes for riskragaepurposes, an average set and a weak

set of material properties were used. The weak case permits appreciation of outcomes
with a lower probability, so that the effectiveness of our control measures can be
evaluated, and guides the trigger andseepfaom while the average cadaecased

for baseaseassessment

3.6 Subsidence Predictions

Subsidence refers to the movement of the surface at argnoheapadiat described as

vertical displacement, tilt, tensile and compressive strain andvauticaiumovement is
generally expressed in units of millimetres. Tilt is the change in the slope of the ground :
result of differential subsidence and is calculated as the change in subsidence between t
points divided by the distance betwsemdiiats. Tilt is usually expressed as millimetres
per metre.

Curvature is the change in tilt between two adjacent sections of the tilt profile and provid
rate of change in tilt. It is expressed as the inverse of the radius of curtedare in kilome
Strain is the relative differential horizontal movements of the ground and is calculated by
horizontal distance between them. Strain can be expressed as compressive which is wt
the distance between the points decreases or tensile sstiteendrgte@nce between the

two points increases. Strain is usually described as millimetres per metre.

These parameters have been developed largely to describe underground longwall minin
the norm is to develop models which show incrementavehenggégle longwall panels.

The Woodlawn mine design does not lend itself to this form of subsidencéhsalisulations.
because the surface extent of the proposed new workings is extremely small and consist
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individual excavatiarigch are fulblypported by paste fill. These supported excavations
extend subverticatyncreasing dep#ther than laterally as occurs with coal mining

Anothedifferentiatirfgctoat Woodlaws that surface deformation does notloedar
thestrata camg as is the case wotigwattoal mining. The stog@sensions are

maintained to ensure short term stability and once ore has been extracted the stope is
completelyackfilled which provides permanent st&bilgydeformation of the rockmass
araind the stoped areastialbreticallyccur, the deformation is constrained/byytloav
compressibility of the backfill.

It is expected that due to the geometry and the mining methods planned to be employed
Woodlawn, the deformations assoeititexdte extraction will be mimbunlikely to be
measurableSubsidence effeatstheoreticaliyore likely to be a result of the far field

effects of mine dewatering.

The dewatering of the historic mine workings is necessary to acogiss thasotiedo

workings are progressively dewatered, the surrounding water table will be drawn down ir
cone of depression that will progressively increase in area as the mine is dewatered. Th
cone of groundwater depression may extend outsidedtpeiplari foe mine workings.

The extraction of groundwater can result in the compaction of the aquifers within the are
influence around the mining operation, which may be outside the plan surface footprint o
mine workings. These are refefadigldurface movement but not related to actual

mining

Subsidence predictions were made for the area covering the open pit and the evaporatio
ponds by Beck Engineering for the Woodlawn underground feasibility study (Beck Engin
2017) whicire summarised in Appendix B.

The forecast displacements magnitudes, debiigthiBate Bwere estimated toupe

to a maximum of 130mm directly above the underground workings. The estimated
displacement over ED1 was no more than 50mnecastidééormation field is a mostly
farfield esponse to dewateriwgh less effect due to the planned mining excavations
themselves. The forecast displacements were conservativelptagticaidwer
displacement magnitudes would be expected.

It is anticipated that actual subsidence levels caused by extraction of ore would be less t
effectively measurable. This is largely a result of natural variations caused by daily and
seasonal temperature variationsatunéthanges in groundwatesssure

It is essential to recognise that ED1 has already experienced minor deformation associat
with previous underground mining ahduh@underground mining could theoretically
induce similar levels of deformation. It is thereforeleatbetsdrface impacts of future
underground mining will be similar to the effects of previous underground mining which &
also comparable to natural variations.
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Plate8 - Deformation Modelling

Plate 9 shows modelled plastic strain associatedevithderground mining. This shows
small localised additional strains of ~0.25% near ED1. This strain is associated with mo
lithology contact.

For the open pit the results also show that the risks are lowofAinthergralind
miningfoecast stoping induced displacement magnitudes in the pit slopes are less than &
100mm, even for therst case scenaridhe forecast deformation is a mainly elastic
response to underground mining, dewatepragesssive wasiléng the BioreaGtwith

a dominant vertical downwards component. In terms of slope stability, 200mm of moven
over a slope of this size is not considered to be critical or problematic.

It was concluded that the piare with control measures in place, is seura$ as f
management of induced deformation of the pit is concerned. The induced deformation i
unlikely to lead to slope instability at any relevant scale and the proposed control measul
would be effective in ensuring unexpected adverse outcomigedave fikentiney grow to
unacceptable levels.

Additionally, the stability of the open pit slopes will significantly benefit from the dewateril
the underground mine.
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3.7 Subsidence Impacts and Environmental Consequences

The area of influence of the predicted subsidence is within the footprint of the existing
mine. The magnitude of subsidence is puedietedtie worst case scet@abe

similar to that experieind@e previous underground mining operation. The predicted
subsidence is not anticipated to have any significant impact on surface infrastructure,
which is supported by the history of mining at the site. The predictions are conservative
and relate toimor modelled movement resulting largely from dewagiermgraartly
supported stope excavations No tradi ti onal Acavingo wi
voids will backfilled with paste to provide permanent stability.

The environmental coneages associated with the mine are expected to be consistent
with those presented irRBE2Environmental Assessment.

3.8 Subsidence Management Strategies

Herorhasadopedthe observational approach to the design and operation of the
Woodlawn undergroamde. This is a key control measure for managing the impacts of
underground mining. The observational method for geotechnical risk management
involves progressing from a conservative starting position, under the control of
measurements and observat@signed to test and refine the design assumptions and
further characterise the risk. If a forecast tolerance is exceeded, an unexpected event
occurs or an unexpected geotechnical feature is encountered, then the plan is modified,
according to the actalditions, to maintain an acceptable risk profile. This approach is
firmly embedded and widely accepted in worldwide geotechnical practice.

The primary management strategy is the use of paste fill of stopes. This provides stabili
for both mine safatyd minimisation of surface subsidence. The 200 m exclusion zone
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around the Bioreactor is an additional management strategy which forms part of the
cooperation agreement with Veolia. The exclusion zone limits the mining activity in this
area to mine &ss, the rehabilitation of existing declines and drives and the backfilling of
any significant voids that remain from the previous mining operation.

The only real risk of measurable subsidence occurring is through unplanned strata failur:
To manage thisk associated with stope collapse and chimneying of the failure:

£ Heron plans to use underhand stoping with cemented paste fill for most of the future
stopes. This method reduces the potential for stope collapse and chimneying becaus
stoping proceedsltw an engineered material (paste fill).

£ Design of stopes to dimensions that are likely to remain stable. Stopes would be
designed according to the actual ground conditiorspacdisiexperience
accumulated to that date.

£ Contingency plans to fgfillany stope that does collapse or start chimneying.

A further measure of protection is provided iy M6 s rogram, whoWlli ng p
comprise:

£ Continuing inspectiorsuoface infrastructure rndine surveillance inspections.
These woulmbver the same points as the surveillance report requN&i\by the
Dam Safety Committee

/£ Additional monthly inspections when the watkE R¥®Mithin 0.3m of the
minimum freeboard.

/£ Periodic surveys to measure deformation of the ED1 embankment.
/&£ Blhst vibration monitoring at the ED1 embankment.

£ Monitoring of stopes to identify collapse and/or chimneying if itThass occur.
monitoring would include visual assessments of underground operators, supervisors
and technical staff, and remote voigssusugg laser scanndrsese are routine
activities in underground mines.

/£ Continue pit slope monitoring, including periodic visual inspections, prism surveys an
water pressure measurements.

£ Undertake periodic reviews of pit performance by suittteexgrgineers with
a good understanding of potential interactions between pits and underground mines.

A summary of the subsidence management controls and implications is provided in the
following table.

Table3.1 Subsidence Ipacts and Minimisation Summary

Aspect Impact Minimisation and Managemen

Cliffs and Natural topographic features There are no cliffs or natural topographic feat
within the underground mine plan

Natural steep slopes No natural steep slopes occun Withinining are

Swamps and natural water bodies No natural swamps or other natural water bo
exist within the mine plan

Natural creeks and waterways No natural creeks or waterways exist above t
proposed underground workings

Permanent flowing &see No mining occurs beneath Crisps Creek
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Aspect

Impact Minimisation and Managemen

Ecological sensitive areas

No mining occurs beneath any natural vegetg
community

Aboriginal Places and Sites

No mining occurs beneath or near any knowi
Aboriginal Places or sites

Public Roads and Infrastreictu

Mine plan does not extend beneath Collector

Private property and residences

Mine plan does not extend beneath privately
land or residential dwellings

Infigen owned wind turbines

Mine plan does not extend beneath any
infrastructure ownedperated by Infigen

Bioreactor facility

Subsidence protection meaguwkgling 200 m

exclusion zone and paste fill beneath crowifl |
be employed to avoid impacts on the Bioread

Leachate inflow to mine workings Identification and sealingadfage points.
Groundwater monitoring to include leachate

detection

Evaporation Dams Subsidence predictions confirm that no measg

surface movement will occur

Mechanical Biological Treatment Plant Mine plan does not extend beneath the MBT
Sulsidence predictions confirm that no meas

surface movement will occur

Internal roads and hardstand Subsidence predictions confirm that no meas

surface movement will occur

Tailings Dams No mining to occur beneath the existing tailin

dams ofailings Storage Facility 4

New Processing Infrastructure No mining to occur beneath the new process

infrastructure

3.9 Trigger Action Response Plan

The Trigger Action Response Plan (TARP) covering the underground extraction phase o
the project has badasigned specifically for surface infrastructure and facilities controlled
by either Veolia or Heron. The triggey statwes in Table B&/e been based on

current 3D modelling of displacements and surface movement.

Table 3.2TARPs

Surface Feature Trigger Value (mm

displacement)

Regponse

Bioreactor (open cut highwall] 0 to50 Within background range, no

actions required

50 to 150 Withirtoleranceange, continue
monitoring program, provide ¢

to Veolia on a monthly basis

150 to 200 Determine specific levels of s
and tiltassess risk of instabilit
high wall faces and benches

Provide data to Veolia

4

> 200 Advise Veolia of results and
obtain independent geotechn
advice

Implement any specific mitiga
works advised by geotechnica
consultant in consultation with

\eolia.

Evaporation Dam Walls 0 to50 Within background range, no

actions required

50 to 150 Withirtoleranceange, continue
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monitoring program, provide ¢
to Veolia on a monthly basis

150 to 200 Determine specific levels of s
and tilt, assessk of instability
dam walls

Check of any visible signs of
cracking or leakage

Provide data to Veolia

> 200 Advise Veolia of results and
obtain independent geotechn
advice

Implement any specific mitiga
works advised by geotechnica
consultanb consultation with
Veolia.

Roads and Pavements 50to 150 Withirtoleranceange, continue
monitoring program, provide ¢
to Veolia on a monthly basis

<150 Undertake visual inspection fq
any pavement damage
Correct pavement damage in
consultationitv Veolia

Condition 3 of Schedule 3 of the Project Approval provides performance measures for th
underground extractiGonditioB(a)requireshat there is no measurable subsidence

caused by underground mining béme&ttoodlawn Landfill, taitiagns, ah

evaporations dams on the site. Although the above TARPs take into account greater
amounts of subsidence, the expectation based on the use of paste backfill that there will
minimal subsidence arisinigh would be beyond the capabitityicita survey. It is

also not anticipated that there will be any measurable surface damage arising from
underground activities including dewatering the workings and subsequent ore extraction.
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4. Management Planning

This Chapterovides details of thixeceimponent environmental management plans
required by DPEO6s Extraction Plan Gui de

£ The existing landform above the underground workings is highly disturbed but contai
approved water management structutaiaage systems.

/£ There are no rehabilitation activities proposed above the underground workings for tr
life of the mine assdetructuresr e required to support b
the mining operation.

/£ There are no remaining biophysicedremental aspects as the area has been
substantially disturbed by past mining activities including open cut extraction, haul ro:
construction and dam development.

/£ There are no Aboriginal or European heritage aspects remaining.

£ There are limited puldiety issues as the entire site is privately owned and has well
established security facilities

Out of the six requieadironmental management plans, only the Built Features
Management Pleontains relevant management provistbad/ftmodlawn ElinThe
remaining plans are provided only to sa

The determination of potential inclogcts underground miniag subject to a risk
assessment which is summarised Aéporesults of this assessmemwsed in the
development of the management plans described in Sections 4.3 to 4.9.

4.1 Risk Assessment

There are two main areas where ground movement due to the extraction of ore can
present risk: damage to surface features and the safety of sitéJpeesgnoehd

mining activities are covered by separate legislative requirements for mine site health an
safety. These issues are dealt with separately by the Mines Inspectorate and are not
covered in detail within this Extraction Plan.

Damage to surtafeatures however is covered in detail. The identified risk areas are:

Stability of the Bioreactor;

Stability of ED3 Dam complex including leachate treatment dams;

Stability of ED1 dam,Wabfirand internal coffer dams

Leachate leakage from thee&ator to the underground workings;

Surface movement around the Mechanical Biological Treatment Plant facility; and
Impacts on any remaining structures.

mA A A MW

There are no natural topographic features above or near the existing or proposed mine
workings. Thiscludes swamps, creeks, waterways or ecological sensitive environments.
No privately owned land, including residences will be impacted by the proposed
underground mining nor will there be any impact on public infrastructure such as roads o
power linesThe existing and proposed mine workings do not extend beneath or near the
existing wind turbines operated by Infigen.
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The land above the proposed mine workings underexmstilygoneine infrastructure
and land holdings. The interaction bewveenetloperation and Veolia controlled
structures become the main areas of risk management to be addressed.

4.2 Environmental Risk Management

The identified rigk@ve been assessed in tere ofsk categorietedn Table 4.1

Tabled.1 RiskCategories

Risk category

Description

A

C

May have medium to high impact and requires further investigation to
level of potential impact and to identify appropriate measures to mang
mitigate the impact.

May have low to medium impact; however, environmental impacts cai
to acceptable levels through use of standard or identified managemer

Will have low impact and standard measures can be used to manage

Issueswithand ent i f i
for the EA and include surface water and groundwater. These issues were addressed in

ed init

al

Ri

s k

detail in the EA and were subject to conditions to the Project Approval. With the

incorpation of management and mitigation measures, risk levels for each category were
reduced

t o

either

fi BoO

or

4.2.1 Specific Risks Relating to Surface Features

i Co

cl ass.

An updated risk assessment was undéotiakéang the finalisation of the Subsidence
Impact Agssment provided in AppendbhBinal risk rankinge presentedTiable

4.2

Table4.2 Risk Assessment of Underground Mining

Risk Aspect | Cause and Existing Controls Risk Further Treatent
Impact Category| Options if Necessary
Damage to Cracking causing To be investigated once the | Moderate | Increase extraction buffer
Bioreactor leakage underground workings are around Bioreactor
accessed.
Repair of any crown pillar
damage byaste fill
Use of fill mediums for all sto
Extraction design to minimise
surfae movement
Provision of a 200 m buffer
Damage to Cracking causing Use of backfill in all stopes. | Low Nil required unless monitori
Evaporation Dar| leakage Subsidence monitoring of daf suggests impacts are occur
floor walls.
Damage to Cracking causing Subsidence monitoring of daf Low Nil
Evaporation Dar| leakage walls.
walls Regular inspection
Structure damag Building damage| Mine Pladoes not extend Low Nil
MBT Plant beneathrayexisting and
proposeMBT structures
Roads and Surface cracking Subsidence predicted less thj Low Nil
Infrastructure 150mm and no surface crack
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Risk Aspect | Cause and Existing Controls Risk Further Treatent
Impact Category| Options if Necessary
anticipated
Soils and Erosio| Surface cracking Subsidencdue to dewatering | Low Nil
Decreased slopg predicted lessath 150mm and
stability no surface cracking anticipaté
No measurable subsidence
caused by underground
extraction
Biophysical Nil Not present Nil Nil
Environment
Heritage Nil Not present Nil Nil
Environment

The underground mine plan does not exteledandsowned by the operation. The
proposed underground mining method will reinforce the existingdriressamtess

paste fill any significant voids whiclredke the stability otitieeerground mjne

relative to current conditidihe exaiction method includes the progressive filling of
stopes with paste which greatly enhances stability and minimises surface movement.

The underground matso includes an exclusion abB@0naround the existing open

cutto further mitigate againspatsntial connectivity that could result in leachate or gas
flows into the underground mine or other impacts to the surface infrastructure as a result
underground mining. The existing mine vood pileer with additional bulkhead

construction vptovide robusbarrier againsiture leakage.

Heron will be undertaking some works within the exclusion zone with the agreement of
Veolia These works will be designed to improve long terof theliityreactor

Ongoing investigations amaitoring will be undertaken throughout the lifenaftihe
assess and mitigate against potential underground mining impacts as necessary. As
describedbovethe use of padiéin underground extraction areas will remove the
potential faneasurdalesurface subsidence to occur.

4.3 Water Management Plan

The Water Management Plan for the Woodlawn Mine was approva@tiyd&PE on
2017.The subsidence assessment identified that minor movement may occur due to the
dewatering of the flooded woiikitigs vicinity of ED1 and ED3draimage system

associated with theseicturesncluding surface drains, internal catchments and

pumping systems will be unaffected by sub$idemateiral streams or water bodies lie
beneath the mine workinge. closest is Crisps Creglich is locatesgler 700 m to

the north.

The follwing sections outline the key aspects of the current approved Water Managemer
Plan in terms of the DPEs Extraction Plan Guidelines.

4.3.1 Water Management Plan Objectives

The Wateraiagement Plan has the following key objectives:

A Maintain the site as nil discharge for contaminated water
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/A Manage water flows between the main water management structures, particularly EC
and ED2, the new Tailings Storage Facility (TSF) 4, tisangrealiags dams
and the new Hickorybés Paddock Pollutioa

/A Minimie erosion and contain sedifr@ntthe construction program.

/£ Recycle and reuse water generated from the on site water storages and treated
leachate from the Bioreactor.

/£ Effeavely manage Potentially Acid Forming Materials

/& Reduce the potential for long term surface and groundwater contamination through
active management during operations and rehabilitation on completion.

Specific subsidence management measures are nao rechiged these objectives.
4.3.2 Overview of Water Management System

The mine operates under a zero discharge condition which regitiees the on
management of all waters that come into contact with the orebody or other material
extracted from the minad Ane drainage potential exists in most areas disturbed by
mining.

Plan 3Isows existing water management system at Woodlawn and highlights the clean
water contours diverting water away from disturbed areas. The system is designed with
flexibility allong drainage from disturbed areas to be pumped to either Evaporation Dam
1 or the tailings dams.

The site contaminated water inventory is a measure of the volume of contaminated wate
held in major storage dams and is a key environmental indigdter sfieatineness

of water management strategies over the life dbmitoeng has shown that there has

been a reduction in the contaminated water inventory since 1994, highlighting the
effectiveness of water management and rehabilitatiorssicat ¢igagime.

Through a continuous I mprovement proc
evolved into an effective network of
ponds and dams to provide a method of reducing thedoyabfinvater on site. This
strategy forms the basis of progressive rehabilitation intarttemiltbesunaffected

by the underground mining activity

es
fi c

The design storm criterion for the tailings and evaporation di@fye& 1 in

recurrencaterval (ARI) of 72 hours durd&tfmndesign criteria for the main pollution

control pond for the new surface facilities area is 1 in 10 year, 72 houW\&atem event.

can be transferred between any and all of the dams on site. This is an important
component of the water management system, particularly during the dewatering of the
underground workings but will otherwise be unaffected by the underground mining activi

Runoff from tiBeoreactas pumpedo ED3or treatment which can be suppliteton
for further treatment and use in the processittppdantvill treat all recycled water
available on site in order to reducaupalager from the Willeroo Borefieldater
recycling functions will be unaffected by the undergroopédnatioimng
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4.3.3 Water Management Performance Measures

No specific performance measures apply to the water management system with respect
subsidence related issu®sformance measures for the water management system
include:

/A No discharge of contaminatgdr to offsite water ways.

/A Minimise erosion and scour in all new drains through appropriate design and
implementation of protective measures

/A Timely repair of any existing drains to ensure operability.

An existing drain is located on the easterieBi@aevbich flows into ED1. This drain

takes runoff from the new mine entry along with surface runoff from the nearby dolerite
stockpile. This drain lies above the existing and proposed mirfdthaukings

damage to this drain is expected adtafanining, the drain will be inspected on a

monthly basis as part of the overall site environmental inspection regime and if necessar
will be repaired as required.

4.3.4 Groundwater Management

The mine workings require dewatering to allow accesextabtitnme The

dewatering process will ultimately remove approximately 1.4 GL of water in addition to
normal recharge. The groundwater will be stored in ED1 and ED2 and ultimately used ir
the ore processing plant following suitable treatment.

Dewatergwill occur continually while the mine is operational in order to maintain a safe
underground working environment. Some water will be returned from the surface for
equipment cooling and dust suppression while some water will be contained in the paste
fil. Any excess water will be returned to the surface along with groundwater ingress.

The Woodlawn Mine is required to maximise water recycling in order to minimise the
volume of mak@water from the Willeroo borefield, approximately 6km to the west.
Groundwater from the underground workings represents an important source of water fo
recycling, particularly in the early years while the flooded workings are being dewatered.

There are no private groundwater users within SML20. The clogestpdvestids|
user is over 4 km to the south west. limgractsning on this propertycargidered
remote.

There are curreriy groundwater monitoring points around the Woodlaesesite. T
sites are testedh a 6 monthly basis for total dissolidsj Na, Ca, Na, K, ESQ,

Mg, CI, F; filterable Fe, Mn, Cu, Pb, Zn, Cr, Al, Cd, Co, As, Hg; and bicarbonate,
carbonate, alkalinity and nitrogen (ammbmiastingimso identify giroundiater

has beeanltered by the mining operativateistorage aredsy comparing the results

to aseparate set ©ARR contained in the Water Management idanesults are
presented in the Annual Review and discussed with government stakeholders on an
annual basis.
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4.4 Land Management Plan

Land managemesgues are contained in the Vegetation and Rehabilitation Management
Plan which was approved by DPE'Mag2017. This plan incorpdtaé&ailings
Management Strategy, Vegetation Management Plan and Rehabilitation Management P
while specificisand erosion control required during construction are contained in the
Construction Management Plan and the 2015 Mining Operations Plan which was approv
by DRG on tNovember 2015.

The following sections outline the key aspects of the cuedmrayorawental
management plans in terms of the DPEs Extraction Plan Guidelines covering the Land
Management Plan. It should be noted that giveriahevith existing management

plans and the minimal nature of potential subsidence impactseniochdditjanal

controls or management provislermwill not be formalising a separate Land
Management Plan.

4.4.1 Objectives for Land Management

Objectives ftand management in relation to subsidence will include:

/A Maintain embankment stability far@lhastern embankments aof ED3
/A Minimise impact on the Bioreactor including waste mass and gas extraction facilities

/A Minimise the risk of erosion in all areas above the existing mine workings and future
16ha of additional area.

/A Maintain functioningrdagé embankments between the box cut and ED1

4.4.2 Overview of Land Management

All land above the current and future underground workings is under the control and/or
ownership of either Heron Resources (through is felipsidiz@larago Operations

Pty imited) and Veolia Environmental Semwfigeen Energy owns the Woodlawn
Windfarm on land to the south of the Bioreactor and will not be affected by the
underground mine.

Veolia and Heron have entered a Cooperation Agreement which provides specific
management activities for the Bioredbege managementiatives form the basis of
ongoing land management.

As there are no private landholdings, public land or public infrastructure above the
underground workings, only matters rektistirtg me infrastructure and the
Bioreactor are relevant.

4.4 .3 Protection Measures for the Bioreactor

Protection of the Bioreactor forms part of the Cooperation Agreement with Veolia. Speci
methods will be progressively implemented as required in clase withS¢eialia.
Protection measures which currently apply include:
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A apart from the access decline, no underground mining is undertaken within 200 m of
the perimeter of the Woodlawn Landfill

A all stoping systetngnclude the use of paste fill to ekfined voids.

A Stability work to be undertaken on the crown pillar located directly below the
Bioreactor.

/& Bulkheads to be installed to minimise leakage of leachate from the Bioreactor into the
underground workings.

/£ Meet agreed blast vibration linfitis thi¢ Bioreactor.

In addition to the above, specific performance measures have been identified in the Proj:
Approval. These are detailed in the following section.

4.4.4 Land Management Performance Measures

The following performance measures are spéedigdoodlawn Mine Project
Approval:

/& there is0 beno measurable subsiderazesed by underground mining beneath the
Woodlawn Landfill, tailings dams, and evaporations dams on the site

/A remnantinderground voids are long term stable to prevent subsidence

/A materialised to backfill underground voids is physically and chemically stable and
nonpolluting

/A& include a Subsidence Monitoring Program to assist with the management of the risks
associatedithsubsidence, which validates the subsidence predityiees iz
relationship between the predicted and resulting subsidence effects, and informs
contingency planning and the adaptive management process in the underground
workings

4.4.5 Soils and Erosion Management

Only small remnant patches of the originalst@ilsoee oearthe extraction area.
Intact soils occur to the north of the extraction area between ED1 and the Veolia Office
Complex which will remain unaffeataddrground mining

The box cut for the new mine entry is located in an ashaysedito stockpile
dolerite which may have been placed on the original underlying soils but which are now
highly disturbed and compacted.

The natural sadlee generally highly erodible. The soils also exhibit surface sealing,
where the surface bas become compacted and resistant to water filtration. Sheet
erosion of the topsoil is common, with strippindnofiioa Aesulting from clearing and

over grazing. The combination of past poor land management practices and the dispers
nature dhe soil have resulted in extensive sheet and gully erosion, particularly in the
western part 8ML20

The chemistry of the soils is also relevant with the average heavy metal concentrations
measured in soils approximately 500 m from the ore zdhpastsrpedOmillion (ppm)
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copper, 800 ppm lead and 300 ppm zinc. In comparison, chip samples taken from over 1
ore zone indicated average heavy metal concentrations of 2,000 ppm copper, 8,000 ppn
lead and 2,000 ppm zinc. The naturally high mdtal tontils was the original

mechanism used to determine the location of the ore body.

These issudmve beendaressed inglConstructiomiEronmental Management Plan

(CEMP) by designing adequate safeguards to avoid soil and subsoil loss from the
canstruction site, including the box cut and new mine Afitrgigite any remnant

soils will be unaffected by underground mining, a range of control measures are containe
in the CEMP. The ending issue during the construction program is toe edlasaf

soils and sediment from leaving the Hickory Paddock or from the box cut component of t
underground mine.

As thenew minentry site lies well within the existing pollution control system for the mine
and no remaining soils exist, ndisgedior water management provisions are

necessary to be included in this Extraction Plan. However, the Project Approval requires
that all earthworks undertaken on site should take into account the requirements of the
GuidelineBlanaging Urban Storraw&oils and Construdtiviolume 1 and Volume

2E Mines and Quarrigsis includes thesin, instation and maintenance of all

erosion and sediment ctntro

No specific additional management provisions are required as a result of the undergroun
mining operation.

4.5 Biodiversity Management Plan

A key environmental benefit of the Woodlawn Mine was that it presented an opportunity
assess the project as if it was a greenfield project. Although the site has been previously
cleared firstly for adtimal activities and then subsequently disturbed by mining, it was
considered appropriate to establish a vegetation offset for the entire historic operation.
This is considered current best practice as it brings the original operation in line with
currehapproval conditions.

The initiative involves the rehabilitation of up to 71 ha of previously cleared agricultural I
toWestern Tablelands Dry Forest vegetation coBgnusity this vegetation

community, biodiversity offsets would be usedt®trecwvegetation that would have

once occupied the simnelyWestern Tablelands Dry Forest as described dty Tozer

al

This vegetation community would be used not only to establish biodiversity offsets, but a
to revegetate sections oifrtinefootprint and also connecting sections of existing

habiat Integrating future rehabilitation with existing rehabilitation liability would provide fc
an integrated approach to rehabilitation of the whole site.

Itshould be noted however that thests efere not put forward in relation to potential
subsidence impacts but rather against the original mine distunbdistgbé&tb
vegetation exists abthaemining area.
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4.5.1 BiodiversityManagemerbjectives

Biodiversity management provisions anmgecbintéhe Vegetation and Rehabilitation
Management Plan which was approved by DPHayn217. The overall biodiversity
objectives relate to the vegetation offset and rehabilitation provisions for the site. These
not relate to mine subsidenogherwise related to the underground mining operation.
Specifically, these objectives include:

/A Rehabilitation and vegetation enhancement associated with the vegetation offset to
establish aninimum @fL hectares of the Western Tablelands Dry §etatsbve
community

/A Restoring native vegetation and fauna habitat on the revegetated area through
focusing omssisted natural regeneration, targeted vegetation establishment and the
introduction of faurabitat features, including establishing andintairaa
habitat

/& Establish a representative number of species and at similar density to a reference
ecological commultiigt$ seHsustaining and long term yiable

/& Maintain a salfistainingegetatiooommunitynthe Rehabilitatédaste Rock
Dumpand

/A Controlling weeds, feral pests, erosion and access to the revegetation areas
4.5.2 Overview of Biodiversity Management

The Woodlawn Site is within the South Eastern Highlands Bioregion, and is within an are
that has experienced extensive clearing,mistdcato previous land uses and is
fragmented. No threatened ecological communities were identified in the field survey are

No native vegetation exists above the underground mine. A s$tickbayadattle
Low Open Foregas disturbed as pHrthe construction of the new processing facility in
Hi ckoryobs Paddock

Native regrowaitists around the mine site on land controlled by Heron. The vegetation is
generallgisturbed, and not entirely characteristic of thevestgnalTablelaidisy

Open ForesHowevernt will form the basis for the proposed biodiversity offset as it
contains largely intact soils and natural seedbank.

4.5.3 Biodiversity Performance Measures

Monitoring of the impact of subsidence on biodiversity is igotedbaitadk of any

native vegetation above the underground mine. The approved Vegetation Management
Plan however provides for performance monitoring of the ecologicalltéfset area
performance measures will be bateddscape Function Analybisuseshe

Ecosystem Function Analysjddoeflect if the site is on a trajectory towards a
sustainablkecosystenPermanent transects and photo reference sites will be established
around the Woodlawn site corresportuioketp landscape uratsl aeferencsite.

The monitoring program will be run annually but will include alternating seasons to obtait
natural season variability over the project life.
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The program involvissi@bssessments of ten fadioagare compared temporally and
to reérence site data, anticipating progression toward the reference sitéever time.
results of this monitoring will be reported each year in the Annual Review.

4.6 Heritage Management Plan

The Woodlawn Heritage Management Plan was approved by Nd®R@it712

Based on previous Aboriginal and Heritage surveys, no areas of Aboriginal or Natural
Heritage will be impacted bgritiee Woodlawn Miieject.The approvéderitage
Management Pldoes howevprovides appropriate management, conserdation an
protection of both Aboriginal arfélburiginal heritage items identified on the site should
any items of significance be discovered.

Given that the area above the underground mine has been highly disturbed by past minil
activities, it is highly ehjikhat any Aboriginal Heritage items woaltgxistious

extensive surveys did not find oynanagement provisions, safeguards or

performance measures are therefore necessary.

4.7 Built Features Management Plan

The underground mine developmentemt below a portion of the Bioreactor, ED3,
ED1 and access roads between the Bioreactor and the dams, as indicated on Plate 1.

4.7.1 Old Open Pit Void (Bioreagtor

A large void with a volume of 25 Million cubic meters was formed as a result of ore
extractio through previous open cut mining operations, which ceasedisnvba87.

is now operated by Veolia as a bioreactor and accepts around 20% of the putrescible
waste generated in Sydney, as shown 1PTte gas harvested in is operation
generateup to 7MW of electrical power.

Theoriginalinderground workimgge accessed from the open giedmmheath the

westwall shown in detailinPlatePlLt i or t o t he commencement
the decline portals were backfilled,ramedtedulkheads were constructed inside each
decline. These portals have since been covered beneath the surface of the bioreactor.

The western wall of the Bioreactor is partly underlain by the old underground workings. .
portion of these workingbevdiccessed and refurbished, primarily the existing decline
which will be used to access new mining areas. The west wall of the Bioreactor also
contains a leachate collection pond. This pond collects the initial leachate from the withi
the waste whichaerated prior to pumping into ED3. The pond shodgis Plate

underlain by existing underground workings only and falls within the 200 m exclusion zor
around the Bioreactor.
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Plate1l00Open Cut Mine Void Operated by Veolia as a Bioreactor

Plate 1 d Bioreactor Western Wall

Systematic measurements of blast vibration and surveying of pit slopes will be undertake
by Heron to monitor the effects of the proposed underground mining operation. These
responsibilities are set out in the Cooperatibet®eed Veolia and Heron, and other
documentation.

4.7.2 Evaporation Dams

As a nodlischarge site, evaporation dams were constructed at Woodlawn to manage the
volumes of water used underground and in processing the ore in addition as a buffer to
rainfall eventsThree dams remain on site, covering an area of approximately 100ha.
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