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1. Introduction 

1.1 Summary 

The Woodlawn Mine is an underground base metal extraction operation located near 
Tarago NSW.  The target ore lenses are hosted in a deep felsic volcanic deposit which 
plunges subvertically below the original open cut to a depth of over 600 m.  The surface 
expression of the workings does not extend beyond the boundary of the surface 
infrastructure as shown on Plate 1 below.   
 
Plate 1 shows the existing underground workings in yellow and proposed underground 
workings, the subject of this Extraction Plan, in blue.  The surface features above the 
workings consist of the original open cut void, part of Evaporation Dams 1 and 3 (ED1 and 
ED3) and internal roadways.  There are no aspects of the biophysical or cultural heritage 
environment remaining above the mine workings.  There is also no privately owned land or 
public infrastructure located above the mine workings.   
 

 
Plate 1 ð Surface Expression of Underground Workings 
 
The total surface expression of the underground workings is approximately 45 ha of which 
approximately 16 ha represents the new workings. 
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The proposed mining method uses underhand stoping techniques with cemented paste 
backfill for stability.  This reduces surface subsidence to minimal levels.  As a result there 
will be no changes to surface stability, gradient, drainage patterns or any other aspect of 
the water management system.  
 
The original open cut void is now operated by Veolia Environmental Services (Veolia) to 
emplace putrescible waste transported from Sydney.  The Bioreactor is equipped with gas 
drainage systems to capture methane as well as internal drainage systems to capture 
leachate.  The leachate is primarily contained in ED3 while other mine waters are 
contained in ED1 and ED2.  As the underground workings lie only beneath a portion of 
ED1, ED3 and the Bioreactor, this Extraction Plan centres on the stability of these 
structures. 
 

 
Plate 2 ð Section of Mine Workings looking 30o from North 
 
In summary, the mining methods planned for the Woodlawn Mine are designed to maintain 
local ground stability while maximising the extraction of the high-grade ore resource.  
Surface movement is anticipated to be less than the ability to be measured by normal 
survey techniques and will satisfy the primary performance criteria specified in the Project 
Approval. 
 
As discussed in Section 3, all stoping systems include the use of paste fill to backfill the 
mined voids.  The aim of this systemic use of paste fill is 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 surface features. 
 
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 there is no way to inspect the voids.  It 
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has been estimated that approximately 137,000 cubic metres of existing voids will be filled.  
These voids will be backfilled at an estimated cost of $3.2 million, which may allow the 
mining of adjacent mineral resource, but will also improve the local stability of the existing 
mine workings.  
 
Significantly, prior to re-accessing 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 the open pit (and Veoliaôs bioreactor) from the old underground workings.  Heron 
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 the crown pillar.  Should a 
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 bioreactor.  
 

1.2 Purpose 

Condition 4 of Schedule 3 of Project Approval 07_0143 MOD2, requires that an Extraction 
Plan be approved prior undertaking underground mining but specifically excludes the 
construction of the decline.  The Extraction Plan forms part of a consolidated process 
replacing the Subsidence Management Plan (SMP) process formally administered solely 
by NSW Department of Industry, Division of Resources and Energy (now NSW Planning 
and Environment Division of Resources and Geosciences).  The new process integrates 
the requirements of both the SMP process and NSW Planning and Environment (DPE) 
Extraction Plan process.   
 
The DPE has issued draft Extraction Plan guidelines for underground coal mining which 
have been referenced in this Extraction Plan.  As these guidelines were developed for 
underground coal mining, they are largely not relevant to the underground mining operation 
at Woodlawn.  Despite this, and under the advice of DPE, this Extraction Plan follows the 
draft guidelines as far as practicable.  It should also be noted that the Woodlawn Mine is 
the only hard rock mine that has the requirement to prepare an Extraction Plan.  This was 
noted by DPE in its review of the first draft of the Extraction Plan. 
 
Following DPEôs review of the draft Extraction Plan, additional information has been 
included on the proposed underground mining systems to be employed which were not 
available during the preparation of the 2012 Environmental Assessment for the project.  
This information is contained in a separate Subsidence Impact Assessment provided as 
Appendix B.   
 

1.3 Scope 
 
This Extraction Plan covers the following underground mining activities once the decline is 
completed: 
 
Æ Installation of bulkheads to isolate the landfill operation from the mine. 

Æ Stabilise the crown pillar beneath the Bioreactor if considered necessary. 

Æ Refurbishment of the existing underground decline once intersected. 

Æ Establishment of ventilation infrastructure including two ventilation shafts. 
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Æ Extraction of ore from identified lenses accessible from the original mine development. 

Æ Development of new access declines to extract ore from newly identified mineral 
resources. 

Æ Underground exploration drilling of additional mineral resources. 

Æ Paste filling of stope and development voids after mine extraction. 

Æ Investigate and implement if necessary any additional remediation work to minimise 
seepage from the Bioreactor. 

 
This Extraction Plan will be reviewed annually and updated as required.  As this is the first 
Extraction Plan for the operation it has not benefited from recent mining experience and 
subsidence monitoring data.  The first comprehensive review of the Extraction Plan will 
occur 12 months following first ore extraction as by this time the design of mining stopes 
will have been finalised and the initial results of subsidence monitoring would be available. 
 
This plan includes the commitments made in the Environmental Assessment (EA), 
conditions of the Project Approval and subsequent modifications 1 and 2.  This plan also 
includes additional geological and geotechnical evaluation, detailed mine planning and 
resource definition work that has occurred since approval was granted.  However, as the 
underground mine has not yet commenced, actual mining conditions are yet to be 
established.  This plan is based on the best available information to date however it is likely 
that this plan would be progressively modified and updated as mining progresses.   
 
This plan also includes specific assessments in relation to the stability of the Bioreactor 
and commitments 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 the 
EA and subsequent approvals. 
 

1.4 Key Personnel and Responsibilities 
 
Management responsibility for the Woodlawn Mine will be as follows: 
 
Table 1.1: Key Mine Personnel  

Position Personnel  Company Responsibility Contact 
Details 

Managing Director Wayne Taylor Heron  Overall responsibility for the 
construction and operation of the 
Woodlawn Project 

02 9119 8111 

Chief Operating Officer Andrew Lawry Heron  Responsible for project delivery 
and operations 

02 9119 8111 

General Manager Brian Hearne  Heron  Conduct of mining operations  02 9119 8111 

Mine Manager Simon Fitzgerald Heron  Mine Planning and Design 02 9119 8111 
General Manager ï 
Exploration & Geology 

David von Perger Heron  Resource evaluation 02 9119 8111 

Environmental Officer Dr Zoe Read Heron On site environmental 
management 

02 9119 8111 

Environmental Consultant Robert Byrnes IEC Environmental advice, 
management and compliance 

02 4878 5502 
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Additional mining positions will be filled closer to the time of underground mining 
commencing.  These positions will include Manager of Mechanical Engineering, Manager 
of Electrical Engineering and Mine Engineer. 
 

1.5 Project Approval Requirements 
 
The Woodlawn Project received Project Approval on 4th July 2013 with subsequent 
modifications received on 22nd April 2016 and 6th July 2017.  The approval was obtained 
under the provisions of Part 3A of the Environmental Assessment Act 1979 and following 
the public exhibition of an Environmental Assessment document.   
 
The EA contained a number of environmental commitments while the Project Approval and 
subsequent modification was also subject to conditions.  Table 1.2 lists the conditions and 
proponent commitments relating to the preparation of this Extraction Plan: 
 
Table 1.2: Consent Conditions Relating to Extraction Plan 

Condition Interaction with Construction Where Addressed 

Sch 3 Condition 3 The proponent shall ensure that: 
a) there is no measurable subsidence caused by underground 
mining beneath the Woodlawn Landfill, tailings dams, and 
evaporations dams on the site;  

Section 3.4 
Section 3.6 

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

Sections 3.2 and 3.4,  
Section 4.7.1 

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

Sections 3.4, 3.2, 3.8 
 

 (d) material used to backfill underground voids is physically and 
chemically stable and non-polluting.  

Section 3.2.7, also 
refer to Paste Fill 
Management Plan 

Sch 3 Condition 4 The Proponent shall prepare and implement an Extraction Plan 
for all underground mining at the Woodlawn Mine, to the 
satisfaction of the Secretary. Each Extraction Plan must  

This Plan 

Sch 3 Condition 4a be prepared by suitably qualified and experienced persons 
whose appointment has been endorsed by the Secretary  

DPE approved 
consultants in 
separate 
correspondence 

Sch 3 Condition 4b be approved by the Secretary before the Proponent carries out 
any underground mining (excluding construction of the 
underground access decline) at the Woodlawn Mine that is 
covered by the Extraction Plan  

Pending approval 

Sch 3 Condition 4c include detailed plans of existing and proposed underground 
workings and any associated surface development  

Plates 3 to 7 
Plans 1 and 2 

Sch 3 Condition 4d describe in detail the performance indicators and the actions that 
would be undertaken to ensure compliance with the performance 
measures in Condition 3 above, and manage or remediate any 
impacts and/or environmental consequences to meet the 
rehabilitation objectives in Condition 6 below; and  

Sections 4.3, 4.4, 4.5, 
4.6, 4.7, 4.8 and  
Section 3.9 

Sch 3 Condition 4e include a Subsidence Monitoring Program to assist with the 
management of the risks associated with subsidence, which 
validates the subsidence predictions, analyses the relationship 
between the predicted and resulting subsidence effects, and 
informs contingency planning and the adaptive management 

Chapter 5 
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process in the underground workings.  

Statement of 
Commitments Item 
4A 

The following would be undertaken during the underground 
construction and operation to minimise underground mining 
impacts: 
Æ development of access to the underground workings via a 

new surface portal and decline well away from the existing 
Veolia operations 

Æ backfilling of those pre-existing underground mining voids 
deemed important for regional stability, ahead of mining 
requirements 

Æ commencement of mining using either mechanised stope 
and fill, cut and fill or equivalent tight backfilling mining 
method. 

Æ Heron shall not process more than 1.5 million tonnes of 
tailings and/or ore on site in a calendar year or transport 
more than 150,000 tpa of concentrate from the site in a 
calendar year 

Æ implementation of an agreed ómining exclusion zoneô based 
on mutually agreed geotechnical advice, from the base of 
the open pit void to protect Veoliaôs operations from 
underground mining impacts (such as subsidence) and 
other mining operations. 

 
 
 
Section 3.2.2 
 
 
Section 3.2.4 
Section 3.2.7 
 
 
Section 3.2 
 
 
Noted 
 
 
Sections 3.4 and 3.8,  
Section 2.3.1 

Statement of 
Commitments Item 
4B 

A geotechnical works program would be undertaken as part of 
the development of the detailed mine design for the underground 
and would include: 
Æ detailed geotechnical analysis to confirm results of 

preliminary investigations, including: 
Á complex three dimensional geometry of the mine 
Á major geological faults 
Á realistic strain-softening dilatant material behaviour 
Á backfilling 
Á life-of-mine mining sequence for development and 

stoping 
Á pore-water pressure effects 

Æ preparation of trigger action response plans (TARPs) which 
include details on proposed monitoring programs 

Æ preparation of a voids management plan preparation of a 
slope stability management plan, if required in collaboration 
with Veolia. 

 
 
 
Completed in 
Feasibility Study 
 
 
 
 
 
 
 
Section 3.9 
 
This Plan 
Section 3.8 

 
From 1 July 2014, the NSW Planning and Environment Division of Resources and 
Geosciences (DRG) former Subsidence Management Plan process was replaced by a 
consolidated Extraction Plan process.  The consolidated process requires a single 
Extraction Plan that is jointly managed by the DPE and DRG.  The draft DPE Extraction 
Plan guideline was obtained for reference during the preparation of this Extraction Plan. 
 
The following report structure covers the requirements of the draft DPE Extraction Plan 
guidelines as follows: 
 
Chapter 2 Development of the Plan - provides details of the process in developing the 
Extraction Plan and includes consultation with key stakeholders and the process of 
reviewing and updating the subsidence predictions, potential impacts and mitigation 
strategies. 
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Chapter 3 Overview - describes the mine planning and design, key predicted subsidence 
impacts, performance objectives and subsidence management strategies. 
 
Chapter 4 Management Planning - this chapter includes the six key component plans 
covering water management, land management, biodiversity, Heritage, built features public 
safety management.  These plans are relevant only to the area above the underground 
workings as DPE has separately approved a similar set of Environmental Management 
Plans which cover the overall site and operation. 
 
Chapter 5 ð Subsidence Monitoring Program ï describes the proposed program for 
monitoring the subsidence effects associated with the project and consolidates any specific 
monitoring requirements of the component management plans. 
 
Chapter 6 Implementation - centres on how the key elements of the plan will be 
implemented including reporting, regular review and key 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 
plans has been designed for long wall coal mines, that is, large scale two dimensional 
plans showing typical coal seam geology and mine plan geometry.  The plans are 
designed to cover large land masses with multiple potential overlying land uses.   
 
It is not possible to prepare these plans for the Woodlawn resource which is a 3 
dimensional subvertical resource with a total new surface expression of 16 ha.  A 
3 dimensional mine plan model has been prepared which can be provided to DPE in digital 
format if required.  
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2. Development of the Extraction Plan 

2.1 Background to the Woodlawn Mine 

Mining at Woodlawn Mine began in 1978 with the extraction of ore to produce copper, lead 
and zinc concentrates.  Both open cut and underground mining techniques were employed 
during the 20 years of continuous operation until March 1998, when the mine prematurely 
closed due to failure of the operator Denehurst Ltd.  At the cessation of operations the site 
was not fully rehabilitated and the landscape remains highly disturbed, including the 
surface area above the existing and proposed mine workings. 
 
The underground mine entries were 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 used to drill and blast holes.  After 
firing, load-haul-dump units loaded 31 tonne trucks which hauled the ore up the decline to 
a transfer point adjacent to the portal.  Eighty five tonne haul trucks transferred the ore to 
the crusher feed stockpile.  Waste rock was used as backfill for each stope.  At the time of 
closure, 5.2 Million tonnes of ore had been extracted from the underground resource 
leaving a substantial remaining unrecovered resource estimated to be greater than 4 
million tonnes. 
 
Given the complexities of the site and its legacy rehabilitation liability, the Administrators of 
Denehurst could not affect a sale as a going concern.  The site was initially sold to Collex 
for the purposes of using the void as a putrescible landfill while the remaining underground 
resource and data assets covered by SML20 was sold to Tri Origin (now Heron 
Resources).   
 
Veolia now operates the putrescible waste landfill in the former open cut void, referred to 
as the Bioreactor.  Landfill operations began in 2004 and Veolia is permitted to receive up 
to 1.13 million tonnes (Mt) of waste per year, mostly by rail to the Crisps Creek terminal 
south of Tarago.  The 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 located on the southern ridgeline within 
SML20.  The wind turbines are not underlain by any existing or proposed future 
underground mine workings. 
 
In 2006 a prefeasibility study into the reopening the underground mine and retreatment of 
the three existing tailings dams was completed which demonstrated that the Project was 
viable.  This led to the preparation of an Environmental Assessment being completed in 
April 2012 with approval being granted in July 2013. 
 
The original approval process proved non-controversial and achieved broad consensus 
with regulatory authorities that the project would provide both economic and environmental 
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 rehabilitation 
liabilities of the historical mining operations on site as well as recover the remaining 
resource in an environmentally responsible manner.   
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When fully operational, the mine will produce up to 150,000 tonnes of copper, lead and 
zinc concentrates per year, for 21 years.  At this stage, the concentrate will be trucked to 
Port Kembla and/or Port Botany for export however Heron recognises the potential 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 workings and complex geology, the mine plan was 
developed over several years.  Exploration 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 the basis of the current mine plan.  A schematic 
long section of the exploration drilling is shown in Plate 3. 
 

 
Plate 3 - Schematic Long Section of Exploration Drilling 
 
The mine plan was developed around the existing underground workings which would be 
intersected by a new decline adjacent to the old mining void/Bioreactor.  The surface 
expression of the existing workings does not extend outside the existing surface 
infrastructure.  The new underground workings predominantly lie within these workings but 
also extend deeper.   
 
The total surface expression of the underground workings is approximately 45 ha of which 
approximately 16 ha represents the new workings.   
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Plate 4: Woodlawn Ore Lenses (looking north-east) 
 
As shown on Plate 4, the existing workings follow the ore lenses.  The future workings will 
do likewise.  The lenses shown may extend deeper but given their steep angle, even future 
extensions to the project would have little effect on the surface expression.  Further details 
of the mine plan are provided 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 Extraction Plan.  Government, Non-Government 
Organisations and the community groups were consulted during the approval process, 
preparation of the various environmental management plans and the current construction 
program.  The key stakeholders include: 
 
Æ Woodlawn Bioreactor (Veolia); 
Æ Woodlawn Windfarm (Infigen); 
Æ Department of Planning and Environment - Resources and Geoscience (DRG); 
Æ Department of Planning and Environment (DPE); 
Æ Office of Environment and Heritage (OEH); 
Æ Environment Protection Authority (EPA); 
Æ Goulburn Mulwaree Council;  
Æ Queanbeyan-Palerang Regional Council; 
Æ Water NSW (Sydney Catchment Authority); 
Æ Department of Primary Industries - Water (DPI-Water);  
Æ NSW Roads and Maritime Services (RMS);  
Æ Tarago Progress Association and open community forums; and 
Æ Individual neighbouring land owners. 
 
A Community Consultative Committee operates for the Woodlawn Mine which consists of 
an Independent Chair, representative from Goulburn Mulwaree Council and four 
community members.  Invited observers to the meetings can include representatives from 
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Veolia and other community organisations.  The committee meets up to four times per year 
and minutes are published on Heronôs web page.  
 
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 surface 
infrastructure and land holdings, no public infrastructure or private land holdings are 
affected.  Consultation with public utilities and service providers was therefore not 
necessary nor any specific consultation with private land owners surrounding SML20.   
 
Similarly, the surface above the extraction area is highly modified and contains neither 
natural biophysical environmental aspects nor items of cultural heritage.  As a result, 
consultation with organisations such as the NSW Office of Environment and Heritage or 
non-government environmental organisations was not necessary in the development of this 
Extraction Plan.   
 
Relevant agencies were DPE, DRG, EPA, WaterNSW and Goulburn Mulwaree Council 
while the relevant non-government stakeholders included Veolia and Infigen.  The results 
of consultation with these organisations is discussed in the following sections. 

2.3.1 Consultation with Veolia 

Veolia is the single key stakeholder relevant to this Extraction Plan.  They own and operate 
the Bioreactor located within the old open cut mine void and associated dewatering and 
gas extraction infrastructure.  Veoliaôs leachate management system utilises Evaporation 
Dam 3 (ED3) and a portion 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 subsidence 
related impacts on Veoliaôs surface infrastructure.  In formulating the agreement, 
subsidence protection systems were developed to protect Veoliaôs infrastructure.  These 
include ensuring the stability of the crown pillar beneath the Bioreactor, providing a 200 m 
barrier between the Bioreactor and ore extraction and limitations on ground vibration from 
underground blasting. 
 
The Cooperation Agreement recognises that there are opportunities for mutual benefit with 
the respective operations.  One notable benefit is the ore processing plantôs water demand 
can be partially 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: 
 
Æ disseminate information such as monitoring data and updates on operational activities; 

Æ resolve conflicts in a cooperative and proactive manner; 

Æ develop strategies for mutual benefit such as water recycling, ongoing use of compost 
for mine rehabilitation and synergies with earthmoving activities; 

Æ raise issues on the rights and responsibilities of each party. 
 
The committee will discuss in detail the underground mining activities and stability issues 
surrounding the Bioreactor.  The intent of the work proposed is to increase the 
geotechnical stability of the Bioreactor and reduce the potential for leakage of leachate into 
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the underground workings.  These activities will need to conform to the Woodlawn Project 
Approval and Environment Protection Licence but will include 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 include geotechnical stability, underground blasting and 
subsidence monitoring when 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 Farm which includes 23 turbines, 11 of which 
are located on the ridgeline within SML20.  Consultation with Infigen occurred during the 
environmental approvals process but were extensively consulted during the development 
of the underground mine plan.  Although the wind turbines are not underlain by any 
existing or proposed future underground mine workings, Infigen required confirmation that 
their towers would not be impacted by far field movements.   
 
Subsidence and geotechnical data has been provided to Infigen during the preparation of 
this Extraction Plan.  Consultation 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 DPE, DRG, EPA, WaterNSW and 
Goulburn Mulwaree Council.  Other agencies, listed in Section 2.3 are consulted from time 
to time as required.  For this Extraction Plan, the key agencies are DPE and DRG as the 
underground mine workings do not impact on biophysical environmental aspects or public 
infrastructure.   
 
Government stakeholders were specifically consulted during the preparation of the various 
Environmental Management Plans for the operation while annual consultation also occurs 
with the preparation and distribution of the Annual Review and associated site meeting.  
The draft Extraction Plan was discussed with these agencies at the 2017 Annual Review 
meeting.  Monitoring data required by this Extraction Plan will also be included in 
subsequent Annual Reviews and discussed 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 are necessary in these 
areas.  The only matters of relevance relate to surface stability and management of assets 
held by either Heron or Veolia.  Heron and Veolia currently hold monthly review meetings 
which will in future cover details of underground extraction and monitoring results.  Issues 
arising from these meetings will be resolved in accordance with the Cooperation 
Agreement.  The management and review process will involve: 
 



 

Woodlawn Mine Extraction Plan  Page 13 

Æ Initial design of the underground extraction and support systems to avoid damage to 
the Bioreactor and Evaporation Dam structures including any internal coffer dams. 

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

Æ Monthly monitoring of the subsidence monitoring locations. 

Æ Assess and interpret the results of monitoring data and present the findings to Veolia 
on a monthly basis. 

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

Æ 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 Mine represents the redevelopment of an existing underground mine which 
prematurely closed in March 1998 due to failure of the operator Denehurst Ltd.  The 
following sections provide an overview of the underground operation, subsidence 
predictions, performance objectives and management strategies. 

3.1 Outline of Site Facilities 

The site has a long history of mining related disturbance.  As shown on Plate 5 and Plan 1, 
these include: 
 
Æ The original open cut void now used as a landfill and Bioreactor.  The underground 

workings lie beneath a portion of this void. 

Æ Three tailings dams used to store waste produced from the original processing plant.  
These dams will be reprocessed by Heron but will be unaffected by mine subsidence. 

Æ Three evaporation dams used to store and evaporate water.  Referred to as 
Evaporation Dams (ED) 1, 2 and 3, the underground workings lie beneath a portion of 
ED1 and 3 only. 

Æ A waste rock emplacement which has been rehabilitated.  This is located to the south 
of the new mine entry and will be unaffected by the underground workings. 

Æ The original plant area now used by Veolia.  This will be unaffected by the 
underground operation. 

Æ Various surface infrastructure, roads, rock emplacements and buildings.  No buildings 
will be undermined including Veoliaôs Mechanical Biological Treatment Plant.  Only a 
small section of internal haul road occurs above the mine workings. 

 
Heron is currently in the process of constructing a new processing plant, ore stockpile, 
tailings dam, mine entry, haul road and supporting infrastructure.  Other than the new mine 
entry, none of this new infrastructure is located above the mine workings.  As the new mine 
entry is required to access the existing workings via a new decline, the entry itself will be 
located above the initial underground workings. 
 
The existing and future 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 Veolia).  
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Plate 5 - Site Overview 

The key issues in relation to the proposed mining operation will be maintaining stability of 
the Bioreactor and dam structures on site.  To achieve this, the extraction method will 
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 public infrastructure or cultural heritage items will be impacted. 
 

3.2 Mine Planning and Design 

A detailed description of the mine plan and design is provided in Appendix B.  This section 
provides a general summary of the plan with emphasis on matters related to subsidence.   
 
The Woodlawn underground resource is located in a volcanic intrusion located below and 
to the northwest of the original open pit excavation.  The target sulphide mineralisation 
contains zinc, copper, lead, gold and silver in economic concentration.  The ore is present 
in multiple lenses which dip steeply in a northwest orientation.  Some lenses extend to 
depths greater than 600 m below surface. 
 
The underground mine involves the development of a new access decline located on the 
western side of the open pit excavation.  This decline will provide access to areas that 
were previously mined (remnant resources) and to new areas that were identified as a 
result of Heronôs exploration activities.   
 
Ore will be extracted utilising underhand stoping techniques with cemented paste fill.  The 
engineered nature of paste fill makes the stoping operations more reliable and systematic, 
with the length of open voids controlled to ensure stability.  This in turn limits any surface 
movement.   
 
In terms of subsidence, the equivalent in underground coal mining would be first workings 
in a bord and pillar operation but with the bords (internal roadways) being progressively 
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filled with paste shortly after they are developed.  In this situation, the minor surface 
movement that could theoretically be estimated is considered well within natural 
background movement. 
 
At Woodlawn, there will be no subsidence caused by rock mass caving as occurs with 
pillar extraction or longwall coal operations.  It will essentially be the same, though 
arguably more stable, than a first workings bord and pillar operation. 
 
As described in Section 3.6, some surface movement will theoretically occur as a result of 
dewatering the existing flooded workings.  Deformation of the overlying strata may also 
occur during extraction of the stopes however this would effectively not be measurable and 
be within normal background movement.  The effects of natural heating and cooling of the 
surface strata, both during each day and over different seasons, as well as groundwater 
recharge 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: 
 
Æ A new mine decline from a box cut adjacent to the Bioreactor; 

Æ Rehabilitation of existing workings involving installation of additional new ground 
support and to meet current geotechnical design standards; 

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

Æ Longhole stoping to extract ore; and 

Æ Backfilling of stope voids with paste fill. 
 
The vertical extent of existing and proposed stopes is shown in Plate 6.  The north 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 shore of ED1, beneath the floor 
of ED1 the proposed stopes are generally greater than 250m. 
 
The planned mine and existing workings are shown on Plate 6Plate .   
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Plate 6 - Planned Mine Workings 

The existing mine access and workings lie close to the Bioreactor (mine void).  These will 
be assessed for integrity and geotechnical stability in accordance with agreements made 
with Veolia.  Further details of the existing and proposed workings and their interaction is 
provided in Appendix B. 

3.2.2 New Decline and Level Development 

The construction program includes the development of a decline from the box cut to 
provide access to Kate Lens and the existing underground workings.  Additional new 
development and the rehabilitation of some of the existing decline will be used to provide 
access to other stoping areas.  The general layout of the new decline and level 
development is provided in Plate 6. 
 
The new decline will initially intersect the existing workings at 2670mRL (approximately 
130m below surface), and additional 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 will be used to 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 workings 
are typically between 5 and 6 metres wide and the same height.  Rehabilitation involves 
the installation of surface support and rock reinforcement similar to that required for new 
development.  While the present condition of the old workings is unknown, Heron 
anticipates that most of the workings will be in reasonable condition even though they have 
been abandoned since 1998.  It is expected that the ground support will have corroded and 
require replacement.  Ground support from this period no longer conforms to todayôs 
practices and regardless of condition will be replaced. 
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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 with the original decline. 
 
A detailed construction methodology is currently being prepared as part of a detailed mine 
re-entry plan including the opportunity of remote installation of these bulkheads. 

3.2.5 Ground Support Parameters 

Geotechnical investigations covering the mine plan were initially undertaken by Beck 
Engineering which was based on both pre-existing mining knowledge and additional drilling 
data obtained since the mine closed.  This work was expanded and refined by Heron 
Resources and summarised in Appendix B.  A specific 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 
Strength (UCS), 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 
characteristics.  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 units, several faults were identified which were also tested along 
with contact zones which interact with the planned mine workings.  This information has 
been included in the assessment of subsidence potential and further details are provided in 
Appendix B. 

3.2.6 Extraction Methods 

In hard rock mining, the extraction of ore is described as stoping, and the place this occurs 
is known as a stope.  This is equivalent to the ñsecond workingsò in coal mining however 
unlike longwall coal mining, there is no uncontrolled caving of the strata above the stope.  
 
Typically, the lenses are steeply dipping, and primary access consists of decline ramps 
from which lateral drives are developed into the ore lenses.  Once access development is 
completed the ore is mined, primarily using longhole stoping techniques.   
 
Longhole stoping involves the drilling of a series of holes up to 25 metres in length in a ring 
pattern.  These holes are then fired with explosives to break the ore.  Remotely controlled 
loaders then remove the broken ore, which is loaded into 50 tonne capacity trucks and 
hauled to the surface.   
 
The planned extraction is intended to be mined ñunderhandò.  This means that the stopes 
are mined below previously mined stopes that have been backfilled with an engineered 
material consisting of the tailings from ore processing combined with cement.  A 
generalised stope cross section is provided in Plate 7.   
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Plate 7 - Underhand Open Stoping Mining Method 
 
The use of the tailings stream requires dewatering of the tailings to produce a ñpasteò.  The 
binder is then added to the paste in sufficient quantity to achieve the required strength and 
cohesion parameters.  The engineered nature of paste fill makes the stoping operations more 
reliable and systematic, with the size of open voids controlled to ensure stability and safety.  
Further details of the paste fill are provided in Section 3.2.7. 
 
The use of cemented paste fill offers many of advantages in the extraction sequence: 
 
Æ Maximises the volume of ore extracted as stopes are always buttressed by cemented 

paste fill; 

Æ Allows an optimal approach to managing induced stress around mined areas; 

Æ Provides a homogeneous stope back (roof) that behaves more predictably as the ore 
is excavated; 

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

Æ all stopes are completely backfilled prior to mine closure, which in turn limits the 
magnitude of ground movement adjacent to the stope. 

 
Stopes will be typically 20m high, between 10 and 20m along strike and the width of the 
orebody (4 to +/- 20m).  The production cycle for a typical stope is typically: 
 
Æ Mine ore drives at regular level spacing (20m). 

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

Æ Mine stopes in level below when paste has had adequate curing time. 

Æ Continue sequence for each level below. 
 
The implementation of this system may allow mining simultaneously over several levels 
with stopes sequenced in-echelon.  Further details of the mining methods are provided in 
Appendix B. 

3.2.7 Paste Fill 

Paste fill will be used in the extraction of ore within stopes to provide stability.  In turn, this 
method significantly reduces the potential for caving of the overlying strata thereby 
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minimising the potential for surface movement.  The paste fill will be delivered from the 
surface Paste Plant adjacent to the mine entry box cut via boreholes and reticulated in 
steel and polyethylene pipes.   
 
The material essentially consists of residual ore but with significantly lower metal 
concentration than the material removed.  It is therefore considered environmentally sound 
for use as backfill.  The engineered 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 an ñunderhandò stoping method to be employed.  
This engineered material provides a homogenous stope back, which behaves predictably 
as the ore is excavated.  Importantly the induced stress is never concentrated into isolated 
pillars.  There is less reliance on the natural ground conditions to provide wall and back 
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 subsidence at the Woodlawn mine.  The main 
source relates to mine dewatering.  As this movement is not caused by underground extraction 
it is not subject to Condition 3 of Schedule 3 of the Project Approval which states that ñthere 
should be no measurable subsidence caused by underground mining beneath the Woodlawn 
Landfill, tailings dams, and evaporations dams on the siteò.  The removal of water contained 
within the workings is not considered ñunderground miningò. 
 
The second mechanism includes the potential for subsidence resulting from ore extraction.  
Although this is possible due to plastic deformation of the insitu rock mass above the stopes, it 
is largely theoretical and highly unlikely to be differentiated from normal surface movements 
resulting from natural heating and cooling of the surface strata.   
 
The third method could arise through catastrophic failure of strata above the stope.  This is 
called ñchimney failureò.  These mechanisms are further discussed in the following sections 
and in more detail in Appendix B. 

3.3.1 Mine Dewatering 

Establishment of the underground mining operation requires the dewatering of the historic 
mine workings.  Heron has estimated that approximately 1.4 million cubic metres of water will 
be pumped from the mine during the dewatering of the historic workings.  Historically, the 
underground mine was described as dry, and groundwater inflows are expected to be less 
than 345 cubic metres per day. 
 
The subsidence prediction completed by Beck suggested that the far field effects of mine 
dewatering may have the greatest theoretical effect on subsidence in the area adjacent the 
proposed underground workings. 

3.3.2 Subsidence Relating to Ore Extraction 

As discussed previously, the subsidence predicted from the extraction of ore at the Woodlawn 
mine is mitigated by the backfilling of stope voids with paste fill.  This will 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 since 
the extraction that occurred throughout historic 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 subsidence is localised in the area of impact and has not 
been modelled.  A chimney failure can only occur during the catastrophic failure of the 
rockmass above a stope void and requires the presence of a geological structure combined 
with a weak rockmass to propagate.  Under the right conditions the chimney can continue to 
propagate 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 pervasive 
faults and the presence of talc-chlorite rocks documented in drilling data and geological 
mapping of development drives in the historic operation.  This type of localised failure occurred 
infrequently during the historic operation but did not propagate to the surface. 
 
The stope design process that Heron plans to implement will include geological mapping of the 
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 methods. 
 

3.4 Performance Objectives 

The previous sections have described 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 was issued with performance 
objectives based on the broad concept of the minimisation of subsidence impacts on the 
overlying mine infrastructure.  These performance objectives, as stated in Schedule 3 
Condition 3 are as follows: 
 
The Proponent shall ensure that: 
 
(a) there is no measurable subsidence caused 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 underground voids are long term stable to prevent subsidence; and 

(d) material used to backfill underground voids is physically and chemically stable and non-
polluting. 
 
The primary project objectives in relation to subsidence and geotechnical stability are: 
 
Æ Maintain stability of the Bioreactor including floor, highwalls, benches, gas collection 

and water recirculation systems. 

Æ Maintain stability of all dam structures above the underground workings, namely ED3 
and ED1.  This includes liners, external wall structures and any internal coffer dams. 

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

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

Æ Provide effective subsidence monitoring of key surface features including the 
Bioreactor and evaporation dam walls. 

 

3.5 Subsidence Prediction Methods 

A subsidence impact assessment has been prepared by Cross-Cut Consulting Pty Ltd 
which is contained in full as Appendix B and summarised in the following sections.  
Deformation effects were evaluated using a mine-scale 3D finite element model that 
included all existing and planned underground excavations, the open pit and the complete 
geological and structural models that were available at the time of the modelling (January 
2016).  Beck Engineering applied a strain-softening 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 the simulation.   
 
The finite element model was solved using Abaqus Explicit software.  The solution to the 
governing numerical equations provided an estimate of the magnitude of stress, strain and 
pore water pressure.   
 
To bracket expected outcomes for risk assessment purposes, 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 and response plan, while the average case can be used 
for base-case assessment. 
 

3.6 Subsidence Predictions 

Subsidence refers to the movement of the surface at any one point and can be described as 
vertical displacement, tilt, tensile and compressive strain and curvature.  Vertical movement is 
generally expressed in units of millimetres.  Tilt is the change in the slope of the ground as a 
result of differential subsidence and is calculated as the change in subsidence between two 
points divided by the distance between these points.  Tilt is usually expressed as millimetres 
per metre. 
 
Curvature is the change in tilt between two adjacent sections of the tilt profile and provides the 
rate of change in tilt.  It is expressed as the inverse of the radius of curvature in kilometres.  
Strain is the relative differential horizontal movements of the ground and is calculated by the 
horizontal distance between them.  Strain can be expressed as compressive which is where 
the distance between the points decreases or tensile strain where the distance between the 
two points increases.  Strain is usually described as millimetres per metre. 
 
These parameters have been developed largely to describe underground longwall mining and 
the norm is to develop models which show incremental changes over multiple longwall panels.  
The Woodlawn mine design does not lend itself to this form of subsidence calculations.  This is 
because the surface extent of the proposed new workings is extremely small and consists of 
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individual excavations which are fully supported by paste fill.  These supported excavations 
extend subvertically at increasing depth rather than laterally as occurs with coal mining.   
 
Another differentiating factor at Woodlawn is that surface deformation does not occur due to 
the strata caving as is the case with longwall coal mining.  The stopes dimensions are 
maintained to ensure short term stability and once ore has been extracted the stope is 
completely backfilled which provides permanent stability.  While deformation of the rockmass 
around the stoped areas will theoretically occur, the deformation is constrained by the very low 
compressibility of the backfill.   
 
It is expected that due to the geometry and the mining methods planned to be employed at 
Woodlawn, the deformations associated with ore extraction will be minor and unlikely to be 
measurable.  Subsidence effects are theoretically more likely to be a result of the far field 
effects of mine dewatering.   
 
The dewatering of the historic mine workings is necessary to access the orebodies.  As the 
workings are progressively dewatered, the surrounding water table will be drawn down in a 
cone of depression that will progressively increase in area as the mine is dewatered.  The 
cone of groundwater depression may extend outside the plan footprint of the mine workings. 
 
The extraction of groundwater can result in the compaction of the aquifers within the area of 
influence around the mining operation, which may be outside the plan surface footprint of the 
mine workings.  These are referred to far field surface movement but not related to actual 
mining.   
 
Subsidence predictions were made for the area covering the open pit and the evaporation 
ponds by Beck Engineering for the Woodlawn underground feasibility study (Beck Engineering, 
2017) which are summarised in Appendix B.   
 

The forecast displacements magnitudes, denoted by Umax in Plate 8, were estimated to be up 
to a maximum of 130mm directly above the underground workings.  The estimated 
displacement over ED1 was no more than 50mm.  This forecast deformation field is a mostly 
far-field response to dewatering, with less effect due to the planned mining excavations 
themselves.  The forecast displacements were conservatively high and in practice lower 
displacement magnitudes would be expected.   
 
It is anticipated that actual subsidence levels caused by extraction of ore would be less than 
effectively measurable.  This is largely a result of natural variations caused by daily and 
seasonal temperature variations and natural changes in groundwater pressure. 
 
It is essential to recognise that ED1 has already experienced minor deformation associated 
with previous underground mining and that future underground mining could theoretically 
induce similar levels of deformation.  It is therefore expected that the surface impacts of future 
underground mining will be similar to the effects of previous underground mining which are 
also comparable to natural variations.   
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Plate 8 - Deformation Modelling 
 
Plate 9 shows modelled plastic strain associated with future underground mining.  This shows 
small localised additional strains of ~0.25% near ED1.  This strain is associated with modelled 
lithology contact. 
 
For the open pit the results also show that the risks are low.  At the end of underground 
mining, forecast stoping induced displacement magnitudes in the pit slopes are less than about 
100mm, even for the worst case scenario.  The forecast deformation is a mainly elastic 
response to underground mining, dewatering and progressive waste filling the Bioreactor, with 
a dominant vertical downwards component.  In terms of slope stability, 100mm of movement 
over a slope of this size is not considered to be critical or problematic. 
 
It was concluded that the mine plan, with control measures in place, is sound as far as 
management of induced deformation of the pit is concerned.  The induced deformation is 
unlikely to lead to slope instability at any relevant scale and the proposed control measures 
would be effective in ensuring unexpected adverse outcomes are identified before they grow to 
unacceptable levels. 
 
Additionally, the stability of the open pit slopes will significantly benefit from the dewatering of 
the underground mine. 
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Plate 9 ð Plan of forecast incremental damage associated with future underground mining 
 

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 predicted under the worst case scenario to be 
similar to that experience in the 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 to minor modelled movement resulting largely from dewatering and permanently 
supported stope excavations.  No traditional ñcavingò will be undertaken and all extraction 
voids will backfilled with paste to provide permanent stability. 
 
The environmental consequences associated with the mine are expected to be consistent 
with those presented in the 2012 Environmental Assessment.   
 

3.8 Subsidence Management Strategies 

Heron has adopted the observational approach to the design and operation of the 
Woodlawn underground mine.  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 observations designed 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 actual conditions, 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 stability 
for both mine safety and 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 access, 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 failure.  
To manage the risk associated with stope collapse and chimneying of the failure: 
 
Æ 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 because 
stoping proceeds below an engineered material (paste fill). 

Æ Design of stopes to dimensions that are likely to remain stable.  Stopes would be 
designed according to the actual ground conditions and site-specific experience 
accumulated to that date. 

Æ Contingency plans to rapidly fill any stope that does collapse or start chimneying. 
 
A further measure of protection is provided by Heronôs monitoring program, which will 
comprise: 
 
Æ Continuing inspections of surface infrastructure and routine surveillance inspections.  

These would cover the same points as the surveillance report required by the NSW 
Dam Safety Committee. 

Æ Additional monthly inspections when the water level of ED1 is within 0.3m of the 
minimum freeboard. 

Æ Periodic surveys to measure deformation of the ED1 embankment. 

Æ Blast vibration monitoring at the ED1 embankment. 

Æ Monitoring of stopes to identify collapse and/or chimneying if it does occur.  This 
monitoring would include visual assessments of underground operators, supervisors 
and technical staff, and remote void surveys using laser scanners.  These are routine 
activities in underground mines. 

Æ Continue pit slope monitoring, including periodic visual inspections, prism surveys and 
water pressure measurements. 

Æ Undertake periodic reviews of pit performance by suitably experienced engineers 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. 
 
Table 3.1: Subsidence Impacts and Minimisation Summary 

Aspect Impact Minimisation and Management 

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

Natural steep slopes No natural steep slopes occur within the mining area 

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

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

Permanent flowing creeks No mining occurs beneath Crisps Creek 
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Aspect Impact Minimisation and Management 

Ecological sensitive areas No mining occurs beneath any natural vegetation 
community 

Aboriginal Places and Sites No mining occurs beneath or near any known 
Aboriginal Places or sites 

Public Roads and Infrastructure Mine plan does not extend beneath Collector Road 

Private property and residences Mine plan does not extend beneath privately owned 
land or residential dwellings 

Infigen owned wind turbines Mine plan does not extend beneath any 
infrastructure owned or operated by Infigen 

Bioreactor facility Subsidence protection measures including 200 m 
exclusion zone and paste fill beneath crown pillar will 
be employed to avoid impacts on the Bioreactor 

Leachate inflow to mine workings Identification and sealing of leakage points. 
Groundwater monitoring to include leachate 
detection 

Evaporation Dams Subsidence predictions confirm that no measurable 
surface movement will occur 

Mechanical Biological Treatment Plant Mine plan does not extend beneath the MBT Plant.  
Subsidence predictions confirm that no measurable 
surface movement will occur 

Internal roads and hardstand Subsidence predictions confirm that no measurable 
surface movement will occur 

Tailings Dams  No mining to occur beneath the existing tailings 
dams or Tailings Storage Facility 4 

New Processing Infrastructure No mining to occur beneath the new processing 
infrastructure 

 

3.9 Trigger Action Response Plan 

The Trigger Action Response Plan (TARP) covering the underground extraction phase of 
the project has been designed specifically for surface infrastructure and facilities controlled 
by either Veolia or Heron.  The trigger values, shown in Table 3.2 have been based on 
current 3D modelling of displacements and surface movement.   
 
Table 3.2 - TARPs 

Surface Feature Trigger Value (mm 
displacement) 

Response 

Bioreactor (open cut highwall) 0 to 50 Within background range, no 
actions required 

 50 to 150 Within tolerance range, continue 
monitoring program, provide data 
to Veolia on a monthly basis 

 150 to 200 Determine specific levels of strain 
and tilt, assess risk of instability of 
high wall faces and benches. 
Provide data to Veolia 

 > 200 Advise Veolia of results and 
obtain independent geotechnical 
advice 
Implement any specific mitigation 
works advised by geotechnical 
consultant in consultation with 
Veolia. 

Evaporation Dam Walls 0 to 50 Within background range, no 
actions required 

 50 to 150 Within tolerance range, continue 
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monitoring program, provide data 
to Veolia on a monthly basis 

 150 to 200 Determine specific levels of strain 
and tilt, assess risk of instability of 
dam walls 
Check of any visible signs of 
cracking or leakage 
Provide data to Veolia 

 > 200 Advise Veolia of results and 
obtain independent geotechnical 
advice 
Implement any specific mitigation 
works advised by geotechnical 
consultant in consultation with 
Veolia. 

Roads and Pavements 50 to 150 Within tolerance range, continue 
monitoring program, provide data 
to Veolia on a monthly basis 

 <150 Undertake visual inspection for 
any pavement damage 
Correct pavement damage in 
consultation with Veolia 

 
Condition 3 of Schedule 3 of the Project Approval provides performance measures for the 
underground extraction.  Condition 3(a) requires that there is no measurable subsidence 
caused by underground mining beneath the Woodlawn Landfill, tailings dams, and 
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 be 
minimal subsidence arising which would be beyond the capability of accurate 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 Chapter provides details of the six component environmental management plans 
required by DPEôs Extraction Plan Guidelines.  The following points should be noted: 
 
Æ The existing landform above the underground workings is highly disturbed but contains 

approved water management structures and drainage systems.   

Æ There are no rehabilitation activities proposed above the underground workings for the 
life of the mine as these structures are required to support both Veoliaôs Bioreactor and 
the mining operation. 

Æ There are no remaining biophysical environmental aspects as the area has been 
substantially disturbed by past mining activities including open cut extraction, haul road 
construction and dam development. 

Æ There are no Aboriginal or European heritage aspects remaining. 

Æ There are limited public safety issues as the entire site is privately owned and has well 
established security facilities.   

 
Out of the six required environmental management plans, only the Built Features 
Management Plan contains relevant management provisions for the Woodlawn Mine.  The 
remaining plans are provided only to satisfy DPEôs draft Extraction Plan guidelines.   
 
The determination of potential impacts due to underground mining was subject to a risk 
assessment which is summarised below.  The results of this assessment were used 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 site personnel.  Underground 
mining activities are covered by separate legislative requirements for mine site health and 
safety.  These issues are dealt with separately by the Mines Inspectorate and are not 
covered in detail within this Extraction Plan.   
 
Damage to surface features however is covered in detail.  The identified risk areas are: 
 
Æ Stability of the Bioreactor; 
Æ Stability of ED3 Dam complex including leachate treatment dams; 
Æ Stability of ED1 dam wall, floor and internal coffer dams; 
Æ Leachate leakage from the Bioreactor to the underground workings; 
Æ Surface movement around the Mechanical Biological Treatment Plant facility; and 
Æ Impacts on any remaining structures. 
 
There are no natural topographic features above or near the existing or proposed mine 
workings.  This includes 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 or 
power lines.  The 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 underlie only pre-existing mine infrastructure 
and land holdings.  The interaction between the mine operation and Veolia controlled 
structures become the main areas of risk management to be addressed. 

4.2 Environmental Risk Management 

The identified risks have been assessed in terms of the risk categories listed in Table 4.1. 
 
Table 4.1: Risk Categories 

Risk category Description 

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

B May have low to medium impact; however, environmental impacts can be reduced 
to acceptable levels through use of standard or identified management measures. 

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

 
Issues with an identified initial Risk Category óAô were subsequently treated as ókey issuesô 
for the EA and include surface water and groundwater.  These issues were addressed in 
detail in the EA and were subject to conditions to the Project Approval.  With the 
incorporation of management and mitigation measures, risk levels for each category were 
reduced to either ñBò or ñCò class. 

4.2.1 Specific Risks Relating to Surface Features 

An updated risk assessment was undertaken following the finalisation of the Subsidence 
Impact Assessment provided in Appendix B.  The final risk rankings are presented in Table 
4.2. 
 
Table 4.2: Risk Assessment of Underground Mining 

Risk Aspect Cause and 
Impact 

Existing Controls Risk 
Category 

Further Treatment 
Options if Necessary 

Damage to 
Bioreactor 

Cracking causing 
leakage 

To be investigated once the 
underground workings are 
accessed. 
Repair of any crown pillar 
damage by paste fill. 
Use of fill mediums for all stopes. 
Extraction design to minimise 
surface movement  
Provision of a 200 m buffer 

Moderate Increase extraction buffer 
around Bioreactor 

Damage to 
Evaporation Dam 
floor 

Cracking causing 
leakage 

Use of backfill in all stopes. 
Subsidence monitoring of dam 
walls. 

Low Nil required unless monitoring 
suggests impacts are occurring  

Damage to 
Evaporation Dam 
walls 

Cracking causing 
leakage 

Subsidence monitoring of dam 
walls. 
Regular inspection 

Low Nil 

Structure damage 
MBT Plant 

Building damage Mine Plan does not extend 
beneath any existing and 
proposed MBT structures 

Low Nil 

Roads and 
Infrastructure 

Surface cracking Subsidence predicted less than 
150mm and no surface cracking 

Low Nil 
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Risk Aspect Cause and 
Impact 

Existing Controls Risk 
Category 

Further Treatment 
Options if Necessary 

anticipated 

Soils and Erosion  Surface cracking 
Decreased slope 
stability 

Subsidence due to dewatering 
predicted less than 150mm and 
no surface cracking anticipated.  
No measurable subsidence 
caused by underground 
extraction 

Low Nil 

Biophysical 
Environment 

Nil Not present Nil Nil 

Heritage 
Environment 

Nil Not present Nil Nil 

 
The underground mine plan does not extend outside land owned by the operation.  The 
proposed underground mining method will reinforce the existing mine access drives and 
paste fill any significant voids which will increase the stability of the underground mine, 
relative to current conditions.  The extraction method includes the progressive filling of 
stopes with paste which greatly enhances stability and minimises surface movement. 
 
The underground mine also includes an exclusion zone of 200m around the existing open 
cut to further mitigate against any potential connectivity that could result in leachate or gas 
flows into the underground mine or other impacts to the surface infrastructure as a result of 
underground mining.  The existing mine void liner coupled with additional bulkhead 
construction will provide a robust barrier against future leakage.   
 
Heron will be undertaking some works within the exclusion zone with the agreement of 
Veolia.  These works will be designed to improve long term stability of the Bioreactor.   
 
Ongoing investigations and monitoring will be undertaken throughout the life of the mine, to 
assess and mitigate against potential underground mining impacts as necessary.  As 
described above, the use of paste fill in underground extraction areas will remove the 
potential for measurable surface subsidence to occur. 
 

4.3 Water Management Plan 

The Water Management Plan for the Woodlawn Mine was approved by DPE on 12th May 
2017.  The subsidence assessment identified that minor movement may occur due to the 
dewatering of the flooded workings in the vicinity of ED1 and ED3.  The drainage system 
associated with these structures, including surface drains, internal catchments and 
pumping systems will be unaffected by subsidence.  No natural streams or water bodies lie 
beneath the mine workings.  The closest is Crisps Creek which is located over 700 m to 
the north. 
 
The following sections outline the key aspects of the current approved Water Management 
Plan in terms of the DPEs Extraction Plan Guidelines. 

4.3.1 Water Management Plan Objectives 

The Water Management Plan has the following key objectives: 
 
Æ Maintain the site as nil discharge for contaminated water. 
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Æ Manage water flows between the main water management structures, particularly ED1 
and ED2, the new Tailings Storage Facility (TSF) 4, the three existing tailings dams 
and the new Hickoryôs Paddock Pollution Control Dam. 

Æ Minimise erosion and contain sediment from the construction program. 

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

Æ Effectively manage Potentially Acid Forming Materials 

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

 
Specific subsidence management measures are not required to achieve these objectives.  

4.3.2 Overview of Water Management System 

The mine operates under a zero discharge condition which requires the on-site 
management of all waters that come into contact with the orebody or other material 
extracted from the mine.  Acid mine drainage potential exists in most areas disturbed by 
mining. 
 
Plan 3 shows existing water management system at Woodlawn and highlights the clean 
water contours diverting water away from disturbed areas.  The system is designed with 
flexibility allowing 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 water 
held in major storage dams and is a key environmental indicator showing the effectiveness 
of water management strategies over the life of mine.  Monitoring has shown that there has 
been a reduction in the contaminated water inventory since 1994, highlighting the 
effectiveness of water management and rehabilitation strategies since that time. 
 
Through a continuous improvement process, Woodlawnôs water management system has 
evolved into an effective network of ñcleanò and ñdirtyò catchments utilising contour drains, 
ponds and dams to provide a method of reducing the total inventory of water on site.  This 
strategy forms the basis of progressive rehabilitation into the future and will be unaffected 
by the underground mining activity.   
 
The design storm criterion for the tailings and evaporation dams is 1 in 100 year 
recurrence interval (ARI) of 72 hours duration.  The design criteria for the main pollution 
control pond for the new surface facilities area is 1 in 10 year, 72 hour storm event.  Water 
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 activity.  
 
Runoff from the Bioreactor is pumped to ED3 for treatment which can be supplied to Heron 
for further treatment and use in the processing plant.  Heron will treat all recycled water 
available on site in order to reduce make-up water from the Willeroo Borefield.  All water 
recycling functions will be unaffected by the underground mining operations. 
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4.3.3 Water Management Performance Measures 

No specific performance measures apply to the water management system with respect to 
subsidence related issues.  Performance measures for the water management system 
include: 
 
Æ No discharge of contaminated water to offsite water ways. 

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

Æ Timely repair of any existing drains to ensure operability. 
 
An existing drain is located on the eastern side of ED3 which 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 mine workings.  Although no 
damage to this drain is expected as a result of mining, the drain will be inspected on a 
monthly basis as part of the overall site environmental inspection regime and if necessary 
will be repaired as required. 

4.3.4 Groundwater Management 

The mine workings require dewatering to allow access for future extraction.  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 in 
the ore processing plant following suitable treatment. 
 
Dewatering will 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 
fill.  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 make-up water from the Willeroo borefield, approximately 6km to the west.  
Groundwater from the underground workings represents an important source of water for 
recycling, particularly in the early years while the flooded workings are being dewatered.   
 
There are no private groundwater users within SML20.  The closest potential groundwater 
user is over 4 km to the south west.  Impacts from mining on this property are considered 
remote. 
 
There are currently 50 groundwater monitoring points around the Woodlawn site.  These 
sites are tested on a 6 monthly basis for total dissolved solids; Na, Ca, Na, K, HCO3, SO4, 
Mg, Cl, F; filterable Fe, Mn, Cu, Pb, Zn, Cr, Al, Cd, Co, As, Hg; and bicarbonate, 
carbonate, alkalinity and nitrogen (ammonia).  The testing aims to identify if groundwater 
has been altered by the mining operation or water storage areas by comparing the results 
to a separate set of TARPs contained in the Water Management Plan.  The results 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 management issues are contained in the Vegetation and Rehabilitation Management 
Plan which was approved by DPE on 12th May 2017.  This plan incorporates the Tailings 
Management Strategy, Vegetation Management Plan and Rehabilitation Management Plan 
while specific soil and erosion control required during construction are contained in the 
Construction Management Plan and the 2015 Mining Operations Plan which was approved 
by DRG on 11th November 2015. 
 
The following sections outline the key aspects of the current approved environmental 
management plans in terms of the DPEs Extraction Plan Guidelines covering the Land 
Management Plan.  It should be noted that given the overlap with existing management 
plans and the minimal nature of potential subsidence impacts which require no additional 
controls or management provisions, Heron will not be formalising a separate Land 
Management Plan. 

4.4.1 Objectives for Land Management 

Objectives for land management in relation to subsidence will include: 
 
Æ Maintain embankment stability for ED1 and eastern embankments of ED3. 

Æ Minimise impact on the Bioreactor including waste mass and gas extraction facilities. 

Æ Minimise the risk of erosion in all areas above the existing mine workings and future 

16 ha of additional area. 

Æ Maintain functioning drainage 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 fully owned subsidiary Tarago Operations 

Pty Limited) and Veolia Environmental Services.  Infigen 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 Bioreactor.  These management initiatives form the basis of 

ongoing land management. 

 

As there are no private landholdings, public land or public infrastructure above the 

underground workings, only matters relating to existing mine 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.  Specific 

methods will be progressively implemented as required in close consultation with Veolia.  

Protection measures which currently apply include: 
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Æ apart from the access decline, no underground mining is undertaken within 200 m of 

the perimeter of the Woodlawn Landfill. 

Æ all stoping systems to include the use of paste fill to backfill the mined voids. 

Æ Stability work to be undertaken on the crown pillar located directly below the 

Bioreactor. 

Æ Bulkheads to be installed to minimise leakage of leachate from the Bioreactor into the 

underground workings. 

Æ Meet agreed blast vibration limits within the Bioreactor. 

 

In addition to the above, specific performance measures have been identified in the Project 

Approval.  These are detailed in the following section. 

4.4.4 Land Management Performance Measures 

The following performance measures are specified in the Woodlawn Mine Project 

Approval: 

 

Æ there is to be no measurable subsidence caused by underground mining beneath the 

Woodlawn Landfill, tailings dams, and evaporations dams on the site 

Æ remnant underground voids are long term stable to prevent subsidence 

Æ material used to backfill underground voids is physically and chemically stable and 

non-polluting 

Æ include a Subsidence Monitoring Program to assist with the management of the risks 

associated with subsidence, which validates the subsidence predictions, analyses the 

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 original soils exist above or near the extraction area.  
Intact soils occur to the north of the extraction area between ED1 and the Veolia Office 
Complex which will remain unaffected by underground mining.   
 
The box cut for the new mine entry is located in an area previously used to stockpile 
dolerite which may have been placed on the original underlying soils but which are now 
highly disturbed and compacted. 
 
The natural soils are generally highly erodible.  The soils also exhibit surface sealing, 
where the surface soil has become compacted and resistant to water filtration.  Sheet 
erosion of the topsoil is common, with stripping of the A-horizon resulting from clearing and 
over grazing.  The combination of past poor land management practices and the dispersive 
nature of the soil have resulted in extensive sheet and gully erosion, particularly in the 
western part of SML20. 
 
The chemistry of the soils is also relevant with the average heavy metal concentrations 
measured in soils approximately 500 m from the ore zone were 200 parts per million (ppm) 
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copper, 800 ppm lead and 300 ppm zinc.  In comparison, chip samples taken from over the 
ore zone indicated average heavy metal concentrations of 2,000 ppm copper, 8,000 ppm 
lead and 2,000 ppm zinc.  The naturally high metal content in the soils was the original 
mechanism used to determine the location of the ore body. 
 
These issues have been addressed in the Construction Environmental Management Plan 
(CEMP) by designing adequate safeguards to avoid soil and subsoil loss from the 
construction site, including the box cut and new mine entry site.  Although any remnant 
soils will be unaffected by underground mining, a range of control measures are contained 
in the CEMP.  The over-riding issue during the construction program is to reduce the risk of 
soils and sediment from leaving the Hickory Paddock or from the box cut component of the 
underground mine.   
 
As the new mine entry site lies well within the existing pollution control system for the mine 
and no remaining soils exist, no specific soil or 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 
Guidelines Managing Urban Stormwater: Soils and Construction ï Volume 1 and Volume 
2E Mines and Quarries.  This includes the design, installation and maintenance of all 
erosion and sediment controls. 
 
No specific additional management provisions are required as a result of the underground 
mining operation. 
 

4.5 Biodiversity Management Plan 

A key environmental benefit of the Woodlawn Mine was that it presented an opportunity to 
assess the project as if it was a greenfield project.  Although the site has been previously 
cleared firstly for agricultural 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 
current approval conditions. 
 
The initiative involves the rehabilitation of up to 71 ha of previously cleared agricultural land 
to Western Tablelands Dry Forest vegetation community.  By using this vegetation 
community, biodiversity offsets would be used to recreate the vegetation that would have 
once occupied the site, namely, Western Tablelands Dry Forest as described by Tozer et 
al.   
 
This vegetation community would be used not only to establish biodiversity offsets, but also 

to revegetate sections of the mine footprint and also connecting sections of existing 

habitat.  Integrating future rehabilitation with existing rehabilitation liability would provide for 

an integrated approach to rehabilitation of the whole site. 

 

It should be noted however that these offsets were not put forward in relation to potential 

subsidence impacts but rather against the original mine disturbance.  No undisturbed 

vegetation exists above the mining area. 
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4.5.1 Biodiversity Management Objectives 

Biodiversity management provisions are contained in the Vegetation and Rehabilitation 

Management Plan which was approved by DPE on 12th May 2017.  The overall biodiversity 

objectives relate to the vegetation offset and rehabilitation provisions for the site.  These do 

not relate to mine subsidence or otherwise related to the underground mining operation.  

Specifically, these objectives include: 

 

Æ Rehabilitation and vegetation enhancement associated with the vegetation offset to 
establish a minimum of 71 hectares of the Western Tablelands Dry Forest vegetation 
community; 

Æ Restoring native vegetation and fauna habitat on the revegetated area through 
focusing on assisted natural regeneration, targeted vegetation establishment and the 
introduction of fauna habitat features, including establishing and maintaining bat 
habitat; 

Æ Establish a representative number of species and at similar density to a reference 
ecological community that is self-sustaining and long term viable;  

Æ Maintain a self-sustaining vegetation community on the Rehabilitated Waste Rock 
Dump; and 

Æ 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 area 

that has experienced extensive clearing, disturbance due to previous land uses and is 

fragmented.  No threatened ecological communities were identified in the field survey area. 

 
No native vegetation exists above the underground mine.  A small area of Hickory Wattle 
Low Open Forest was disturbed as part of the construction of the new processing facility in 
Hickoryôs Paddock.   
 
Native regrowth exists around the mine site on land controlled by Heron.  The vegetation is 
generally disturbed, and not entirely characteristic of the original Western Tablelands Dry 
Open Forest.  However, it 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 not required given the lack of any 
native vegetation above the underground mine.  The approved Vegetation Management 
Plan however provides for performance monitoring of the ecological offset area.  The 
performance measures will be based on Landscape Function Analysis, which uses the 
Ecosystem Function Analysis tool, to reflect if the site is on a trajectory towards a 
sustainable ecosystem.  Permanent transects and photo reference sites will be established 
around the Woodlawn site corresponding to two key landscape units and a reference site.  
The monitoring program will be run annually but will include alternating seasons to obtain 
natural season variability over the project life.   
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The program involves visual assessments of ten factors that are compared temporally and 
to reference site data, anticipating progression toward the reference site over time.  The 
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 DPE on 12th May 2017.  
Based on previous Aboriginal and Heritage surveys, no areas of Aboriginal or Natural 
Heritage will be impacted by the entire Woodlawn Mine Project.  The approved Heritage 
Management Plan does however provides appropriate management, conservation and 
protection of both Aboriginal and non-Aboriginal 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 mining 
activities, it is highly unlikely that any Aboriginal Heritage items would exist and previous 
extensive surveys did not find any.  No management provisions, safeguards or 
performance measures are therefore necessary. 
 

4.7 Built Features Management Plan 

The underground mine development will extend 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 (Bioreactor) 

A large void with a volume of 25 Million cubic meters was formed as a result of ore 
extraction through previous open cut mining operations, which ceased in 1987.  This void 
is now operated by Veolia as a bioreactor and accepts around 20% of the putrescible 
waste generated in Sydney, as shown in Plate 10.  The gas harvested in is operation 
generates up to 7MW of electrical power.   
 
The original underground workings were accessed from the open pit and lie beneath the 
west wall, shown in detail in Plate 11.  Prior to the commencement of Veoliaôs operations, 
the decline portals were backfilled, and concrete bulkheads 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.  A 
portion of these workings will be accessed 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 within 
the waste which is aerated prior to pumping into ED3.  The pond shown in Plate 12 is 
underlain by existing underground workings only and falls within the 200 m exclusion zone 
around the Bioreactor. 
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Plate 10 Open Cut Mine Void Operated by Veolia as a Bioreactor 
 

 
Plate 11 ð Bioreactor Western Wall 
 
Systematic measurements of blast vibration and surveying of pit slopes will be undertaken 
by Heron to monitor the effects of the proposed underground mining operation.  These 
responsibilities are set out in the Cooperation Deed between Veolia and Heron, and other 
documentation. 

4.7.2 Evaporation Dams 

As a non-discharge 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 events.  Three dams remain on site, covering an area of approximately 100ha.   


