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ADVISORY NOTE

The Department of Resources (the Department) has developed this Mining Management
Plan (MMP) advisory note to assist operators with their reporting obligations pursuant to
Division 3 of the Mining Management Act (MMA). The use of this advisory note is not a
statutory requirement. The structure of this MMP advisory note is based around the
principles of the environmental management system standard, 1ISO14001.

As required under section 40 of the MMA, the MMP must include the identification and
description of mining activities, particulars of the implementation of the environmental
management system, particulars of the organisational structure, plans of current and
proposed mine workings and infrastructure and a plan and costing of closure activities.

This MMP advisory note is designed to assist in this process. The MMP is designed to
demonstrate an operators understanding of environmental conditions prior to disturbance
and all aspects and impacts on the surrounding environment, of the proposed operations.

Not all the contents in the MMP Advisory Note may be relevant to each operation. It is up to
the operator to choose the sections to be addressed and the level of detail necessary for all
personnel to gauge their performance, understand their obligations and be aware of their
duties in the overall strategic plan of the operation.

The Department encourages the use of the suggested format, based on a cycle of reporting,
planning and continual improvement, over a defined period, working towards clearly defined
closure objectives. The structure is flexible and the referencing of other key documents and
cross referencing within the document will provide a succinct and useful operational
document for the site.

Preparing the MMP as a risk based planning document will assist in the estimation of
security. This may be done in consultation with the Department. A MMP submission is on an
annual basis unless otherwise agreed by the Department.

Where the Department has requested that an operation provide a separate Water
Management Plan (WMP) all water management related issues are to be included only in the
WMP document and submitted 3 months prior to the required MMP submission date.

The highlighting of any changes from the previously accepted MMP will assist in the efficient
review process and pursuant to section 41(2) of the Mining Management Act, is a
requirement of the Act.

Specific issues pertaining to the mining of radioactive materials are not addressed in this
MMP structure guide.

This Advisory Note is a working document and feedback is welcome. Contact Mining
Environmental Compliance, Department of Resources on (08) 8999 6528, e-mail:
mineral.info@nt.gov.au

*»***+*The suggested structure and format of this document is advisory only*****
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1 INTRODUCTION

1.1 Operator Details

Identify project proponent.

Provide a brief background into the company portfolio (e.g. a single entity or in joint venture, ownership being
domestic or international, major commodities, position in the market and countries where key business dealings
are undertaken).

1.1.1  Organisational Structure

Describe the management structure and/or any changes over reportable period. This may be supported by an
organisational chart.

Supply the name and contact details of the Mine Manager and Environmental Manger.

1.2 Title Holder Details

Provide a register of land ownership for the mining interests associated with the project such as the tenement
numbers, title holders and status. Tenement status refers to dates granted, expiry dates and associated
exploration tenements. If a title is under application at the time of preparing the MMP, this should also be
identified e.g. MLA2009

Table 1: Mining interests

Title number Title holder Grant Date Expiry Date

1.3 Project Location and Site Layout Plans

Provide the mine site name and a brief description of its location. Identify the nearest major township (i.e. Darwin,
Katherine, Tennant Creek or Alice Springs) and the distance of the project from the major township in kilometres.
Provide details on the access to the site via highways, major roads and tracks. Include a description/map of the
project location in relation to other mines and regional infrastructure.

Include a regional plan (title location within Northern Territory), locality plan (title location within nearest town or
main centre) and site plan (showing access to title, infrastructure, current and proposed disturbances and
landscape features) of the project. All plans and maps must be produced at appropriate scale to show relevant
detail. Where possible, cartographic features should be overlaid onto aerial photography or satellite imagery.

Provide a description in text of the major features on the plan(s). Supplementary maps or diagrams showing
further detail can also be provided as an Appendix.

The site plan or series of site plans must clearly show:

name of the mine

tenement location(s) (boundaries are to clearly marked and labelled on plans)
surrounding tenure e.g. pastoral, national park, town boundary etc

access to site

transport routes including haulage routes for satellite pits and road/rail transport routes.
footprint of area of disturbance (existing and proposed)

rehabilitated areas

surface contours at an appropriate interval showing major topographic features including surface hydrology
(rivers, creeks, lakes and drainage lines)

9. drainage lines and surface water features

10. proposed monitoring sites

11. layout on dimensions of site infrastructure and of mine site features such as:
A pits (open or underground)
A waste rock dumps (WRD)

O NGO~ LDNPRE
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tailings storage facility (TSF)
water storage dams and water management infrastructure.

Other features to include are:

©E NGO ~WDNPRE

sensitive or significant landscape features

areas containing threatened flora and fauna habitat
heritage and archaeological sites

Aboriginal Sacred Sites

location of bores

soil types

vegetation communities

easements or corridors for pipelines, roads or railway
contaminated sites

Other site specific information such as pastoral infrastructure (dams, bores, windmills, tanks etc) should be
included where relevant.

All plans must be legible and include:
1.  north point

o s wDN

graphical scale and/or gridlines
legend

date of production

reference number (e.g. Figure 1)

Refer to the example of a Site Layout Plan at Appendix 1

1.4 History and Scope of Development

A
A

141

Provide a brief history of the mine development and current mine status.

Describe any previous exploration, mining activities or other land disturbing activities in the area,
including any that may have resulted in environmental contamination.

If there has been substantial disturbance from previous mining, photographs and maps to document the
extent of this disturbance should be included.

Provide a general project description including current and proposed products, process and activities on
tenements.

Describe current and proposed processing. For complex processes, illustrate with a schematic
flowchart.

Existing Facilities

This sub-section should include a description of all existing facilities and infrastructure currently on site and the
planned use of nearby facilities, including the use of public roads, water and power.

1.4.2
A
A

A

Reporting Peri od

Provide a statement of the reporting period over which the MMP refers.

Provide a brief outline of works carried out in the previous reporting period (required if an existing
Authorisation).

Provide a summary of the proposed works and timelines for the reporting period.

1.5 Compliance with Legislation and other Approvals

151

Statutory Requirements

Provide a list of legislation applicable to the project activities (products or services) which interact with the
environment that the operator can control and influence. The list should include relevant legislation at the
following levels:

A

commonwealth and international
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A local government
A departmental

152 Non-statutory Obligations

Briefly provide information on any relevant:
A agreements with community groups or non-governmental operators
guidelines
codes of practice
environmental best practice initiatives
signatories

> > > >

153 Environmental Impact Assessment

Has the project undergone formal Environmental Impact Assessment under the NT Environmental Assessment
Act? If yes, then provide brief outline of assessment process including level of assessment (PER or EIS),
assessment report number and completion dates. Provide a brief summary of the outcome of the environmental
assessment. The recommendations resulting from formal environmental assessment are to be presented in
Section 3.5.2.

2 CURRENT PROJECT SITE CONDITIONS

2.1 Physical Environment

The following sub-sections should provide a description of the environmental conditions of the project area.

2.1.1 Climate

The MMP should include meteorological information necessary to adequately assess and manage all climatic
impacts that could have a significant impact on the project. For example, the minimum drainage design might be
based the 1 in 100 year, 72 hour duration rainfall event. However, in most situations it may be appropriate to
complete an independent risk assessment to determine if a 1 in 100 provides sufficient protection.

Climate information should be presented as a graph or table of climate data. At least the following should be
included:

A Summary data of rainfall (annual, monthly variability), evaporation, temperatures (annual, monthly
average - maximum, minimum) and wind speed.

A Frequency of extreme events such as tropical cyclones, floods, drought and fire.
A Data analysis from on-site monitoring during the pre-feasibility or operational phase of the project.

A Reference to any reports or studies undertaken (e.g. quantified estimates or measurements of climatic
factors).

2.1.2  Geology and Land Systems

Briefly describe known mine geology, proven and indicated reserves (specific details to be provided at Section
4.1.5 Mining Reserves), constraints affecting mine design, and provisional ore cut off grade. The description
should be supported by map(s) at appropriate scales (aerial or topographical) or referenced to an Appendix and
should include:

A regional and local geology

outline of ore resource

land units

topography

reference to any reports or studies undertaken (e.g. baseline measurements or monitoring)

> > > >

2.1.3 Topsoil and Subsoil

Topsoil and subsoil layers should be analysed to identify possible adverse parameters such as low or high pH,
high salinity, nutrient, trace element deficiencies, poorly structured soils, dispersive or sodic soils and any
potentially hazardous compounds.
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Where the site has been subject to previous activity (particularly industry or mineral processing) there may be the
requirement to investigate possible contamination. The removal of contaminated material will need to be
incorporated into the security calculations.

As part of the development of soil management plans, it is recommended that field trials are conducted to test
soils for germination and plant growth characteristics. The results will assist in determining the depth of sall
profile for harvesting and whether subsoil should be removed as well.

2.1.4  Hydrology and Hydrogeology
Provide detailed information and maps on hydrology and hydrogeology on a local and regional scale. This section
must include an assessment of both surface water and groundwater.

A Describe the groundwater occurrence locally (mine site) and regionally.

A Provide a catchment assessment of the current site mapping the surface catchment areas and their
respective sub-catchment surface areas (include contours).

A Provide a detailed description of surface water and sub-surface flows onto, within and out of the mine
area that may be impacted by the mining operation i.e. how water is collected or retained, and is
distributed/released.

Provide an evaluation of the water balance with and inventory of current and predicted storage capacity
of water management infrastructure e.g. process water dams, tailing storages, pits, groundwater bores.

Details of any current abstraction and/or discharge licences.
Any present uses or users of surface water and groundwater in or near the project area.
Reference to any reports or studies undertaken (e.g. baseline measurements or monitoring).

Provide details of any water management areas such as water reserves, water control districts, declared
or proposed water supply catchment areas or groundwater protection areas, in or near the project area.

>

> > > >

2.1.5 Flora and Fauna

Provide baseline information on plants, animals (terrestrial and/or aquatic) and habitat that may be affected by the
mining activities. This should include the immediate area, surrounds and those communities downstream which
may be impacted. A desktop study to identify listed threatened or priority flora, fauna and ecological communities
is essential in determining the likelihood of such flora, fauna and ecological communities being found within or
adjacent to a project area.

Information must include:

A Identification and description of any species of interest including threatened species. This should include
a discussion of potential impacts by the operation.

A Habitat description.
A Description of any invasive species (feral animals and weeds) at the site.

A Reference to any reports, studies or database searches undertaken that quantify baseline
measurements.

This sub-section should also include:
A Description of potential mosquito and biting insect populations and habitats.
A Current fire regime.

Provide map(s) at appropriate scales (aerial or topographical) or reference maps to an Appendix.

However, for large projects a detailed flora and fauna survey will be required for inclusion in the MMP. Flora and
fauna surveys must be conducted by suitability qualified and experienced personnel and vegetation descriptions
should be according to accepted/published structural classes.

2.2 Socio -Economic Environme nt

Provide a background into the current status of the socio-economic environment of surrounding communities.
This information should be sourced in order to measure and manage any changes brought about by the mining
operation.

For a mine already operating, describe the changes brought about by the operation over the reporting period.

22.1 Current Land Use
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Describe the current land use on and adjacent to the project area. Information should include:

A Land tenure and land use (i.e. traditional Aboriginal ownership, Parks and Reserves, pastoral properties,
existing mining activities, communities and townships).

A History of any past activities that have occurred on the project area.
A Public infrastructure such as roads, power supply, landfills, airstrips, ports etc.

This sub-section should be supported by maps, plans or diagrams at appropriate scales (aerial or topographical)
or referenced to an Appendix.

2.3 Identified Stakeholders

Provide a list of interested parties likely to be associated with the proposed activity, ensuring that both statutory

and non-statutory stakeholders are identified. This may include relationships with the:
A lease owner

land owner/occupiers

land claimants

neighbours and communities

tenement manager

government departments

tourism and recreation stakeholders

shareholders

employees (internal)

> > > > > D> D> D>

Describe the methods of consultation undertaken with stakeholders listed and outcomes of consultations carried
out to date. Relevant documentation identifying any conclusions of the consultation should also be provided e.g.
agreements with stakeholder, recommendations from stakeholder or commitments by operator (voluntary or
statutory).

2.4 Aboriginal and Heritage Sites
Provide information on Aboriginal and Heritage Sites that may be affected by the mining activities. Information
should include:
A places and objects of Aboriginal heritage significance
Aboriginal Sacred Sites
any Native Title issues
any nominated, proposed or declared heritage places and objects
sites of non-Aboriginal heritage significance

> > > >

Copies of applications, Authority Certificates from the Aboriginal Areas Protection Authority (AAPA) or results of
an inspection of the Register of Sacred Sites maintained by the AAPA should be provided in an Appendix.

This sub-section should be supported by map(s) at appropriate scales (aerial or topographical) or referenced to
an Appendix.
2.5 Workforce Description and Demography

Outline the workforce to be onsite. Factors for consideration include:
A number in workforce for both current and anticipated activities
A any relevant socio-economic aspects

2.6 Community Affairs

Provide an overview of community affairs initiatives over the MMP reportable period.

This section should include:

A statistics (e.g. sponsorships, donations, number of traineeships generated, special community projects,
and expenditure in local community)
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A community affair initiatives (i.e. protection of historic, cultural, educational, recreational, and aesthetic
values)

e  Community partnership programs

e  Capacity building in local communities to encourage sustainable local and regional enterprise

e Opportunities as a result of the operations presence that will continue beyond the life of the mining
operation

A reference to stakeholder commitments at Section 2.3 Identified Stakeholders

How does the operation manage and monitor the performance of these social programs.

Community affair initiatives should be based on managing mining activities to protect or enhance values such as
historic, cultural, educational, recreational, aesthetic, overall physical well-being, wealth distribution, employment
profiles and social structure.

Provide a list of complaints (if any) including dates and operator responses to them.

2.6.1  Community Planning

Summarise the key initiatives or commitments in relation to community impacts, safeguards and objectives for the
next reportable period.

Initiatives should take into consideration information in Section 7.1 Life of Mine Closure Plan and any other
developments occurring within the project over the next reportable period which have the potential to create social
change, and have some adverse or beneficial effects on social values, not necessarily limited to those of the local
community.

Community planning may incorporate cultural management. This section is an opportunity for the company to
specify any proposed initiatives in this area for the oncoming reportable period and set any measurable targets
and objectives. Planning should also take into consideration stakeholder commitments and the social-economic
factors.

Have any Indigenous Employment Opportunities been provided by the operator?

3  STRATEGIC PLANNING

The following sub-sections should outline the o p e r akeycorpo@ate strategies and initiatives.

3.1 Company Goals

Provide company goals or mission statement as part of the corporate direction. This can be for any length of time
i.e. short, medium and long term planning. The Company business plan may be summarised or provided in an
Appendix.

3.2 Accreditatio ns and Certifications

Identify any accreditations and certifications held in respect to environmental management and how these will be
applied to the proposed operation.

3.3 Performance Against Previous MMP  Summary

This section should summarise the performance of the operational activities in accordance with the accepted
MMP from the previous reporting period and identify any non-compliance issues that may have arisen. Through a
process of continual improvement, the operator should also be able to demonstrate the reduction in
environmental impacts resulting from its activities. Only highlight operational activities considered to be a
significant change in performance. Further details regarding operational activities are to be provided in
Section 4 Operational Activities.

3.4 Key Business Activities for Oncoming Reportable Period

QOutline any site wide business initiatives, developments or changes proposed for the oncoming reportable period.
This may include any site-wide intentions, plans or changes relating to business management in the oncoming
period (e.g. traineeships, reviews and procedures). Discuss the strategies developed to meet other key initiatives
over the reportable period.
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3.5 Environmental Commitments

This section should be a summary oft h e 0 p eenvadnmental dommitments, both voluntary and those arisen
through consultation or formal environmental impact assessment.

3.5.1 Commitments Contained in the MMP

Provide a table of commitments contained in the MMP and which key environmental management issues the
commitments relate to.
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3.5.2 Recommendations Resulting from Formal Environmental Assessment

If the project underwent environmental impact assessment under the NT Environmental Assessment Act (EAA),
then voluntary commitments made by the operator in the Public Environment Report (PER) or Environmental
Impact Statements (EIS) and supplements need to be listed.

All recommendations contained in the assessment report should also be tabled and mapped to the relevant
sections of the MMP where they have been addressed. Where a recommendation has not been addressed
justification should be given. A suggested table format is provided below.

If the proposal was determined to be a controlled action under the EPBC Act, then this list should also include any
conditions imposed under Commonwealth jurisdiction as the NT environmental assessment process has been
accredited under the terms of the Bilateral Agreement between the Commonwealth and Northern Territory
Governments.

Table 2: Suggested format for environmental impact assessment recommendations and issues.
ENVIRONMENTAL ASSESSMENT REPORT NUMBER, TITLE AND DATE
RECOMMENDATION/ ISSUE SECTION IN MMP COMMENTS

Discussion of the table or list of commitments should consider:
A progress made against recommendations made in pre-operational assessments
A timeframes for implementation of such recommendations
A expected outcomes
A any further commitments and agreements with statutory bodies relating to assessments

4  OPERATIONAL ACTIVITIES

This section should detail the operational activities associated with the mine. It may include, but is not be limited
to land clearing, mining, mineral processing and exploration. The type of information sought for this section is
detailed below for mining and mineral processing as examples. Any other on-site activities will need to be
identified by the operator and described (e.g. exploration).

4.1 Mining

Provide a brief description of the key mining activities. At least the following should be included:
A how will the deposit be accessed i.e. open pit or underground operation?

A estimated quantities of ore and waste production for both the upcoming/previous reporting period and life
of mine and the estimated quantities of PAF waste material expected.

drilling programs

blasting

dewatering requirements

life of mine schedule

water requirements and planned extraction rates and usage

> > > > >

4.1.1  Mining Methods

Provide an overview of the mining methods. Information should include factors such as:
A extraction methods

scale of operations

ore and waste haulage

ore and waste stockpiling

equipment used and numbers

any changes to the mining methods from the previously accepted MMP

> > > > >
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41.2 Mine Design
Provide an overview of current adopted mine design. Information may be presented using updated maps or
tables. This sub-section should take into consideration:
A any identified hazards relating to pit or underground design over the reportable period
bunding and containment of ROM
reference or summaries of geotechnical reports conducted
reference to monitoring programs including geotechnical monitoring
any design changes to be made over oncoming period
any modifications to design since the last MMP

> > > > >

4.1.3  Waste Rock Dump (WRD) Design
Provide an overview of the waste rock dump design. Information may be presented using updated maps or tables
and at least the following should be included:
A method of placement
ramp width
batter angles
berm width and height
haul road parameters
material segregation strategies within emplacements

chemical and physical characteristics of waste (results of characterisation should be provided in an
appendix)

any identified hazards associated with waste rock dump design e.g. Potentially Acid Forming (PAF)
material

A dimensions for current and proposed life of mine
A any design changes to be made over oncoming period
A any modifications to design since last MMP

> > > > > >

>

The potential of acid rock drainage (ARD) needs to be determined. If the ARD potential identified is significant
then the operator must implement management strategies to deal with potential acid forming (PAF) material in
waste rock dumps and tailings storage facilities.

To deal with ARD issues, this section of the MMP needs to include:

A A summary of mining waste and tailings characterisation including the chemical and physical
characteristics such as sodicity, salinity and dispersive potential.

A An assessment of the potential for sulphide oxidation leading to acid generation including specific ARD
chemical analyses (pH, Total Sulphur, Net Acid Producing Potential (NAPP), Net Acid Generation
(NAG), Acid Neutralising Capacity (ANC), multi-element composition and mineralogy of mine waste and
tailings.

A The full waste characterisation report must be included as an appendix in the MMP with the details on
the methodologies used for the above determinations.

A A map showing the intended final locations of PAF materials.

A If significant PAF material is present, a PAF material management plan (including remediation
techniques and monitoring programs) should be provided in Section 5 Environment. Details should
include how the WRDO6s containing PAF materi al are mana
monsoonal wet/dry climate.

4.1.4  Ore and Product Stockpiles

Identify the location for ore and product stockpiles. Describe each ore and product stockpile including:
A dimensions and status at the commencement of the MMP reporting period

proposed dimensions and status at the end of the MMP reporting period

the method of emplacement

list the typical, maximum, and minimum stockpile amounts

describe the physical and chemical characteristics of each stockpile

describe stockpile management

> > > > >
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4.1.5 Mining Reserves

This section should detail such items as:
A orereserves
estimate of total waste rock
ore: waste ratio
estimate of overburden
topsoil
table of reserve status for the project
mining schedule of ore and waste for the oncoming period

> > > > > >

4.1.6  Surface Infrastructure, Transport System and Ancillary Operations
Provide an overview of the surface infrastructure, transport system and ancillary operations. Information should
include such items as:
A process plant, mill and accommodation facilities
Run of Mine (ROM) pad design
haul road or rail access or any other transport corridors
on and off-site borrow pits, extraction and uses
power lines and servicing easements
sewage and refuse disposal

> > > > >

Describe any changes to the items listed from the previously accepted MMP.

Reference should be made to the site plan identifying the layout of the infrastructure.

4.1.7  Storage, Transport and Handling of Dangerous Goods
Outline how environmental risk associated with dangerous goods and hazardous materials are managed.
Information should include:

A Identification of hazardous material and storage requirements

A identification of potential and significant environmental impacts

A assessment of the probable adverse environmental conditions and/or events based on likelihood and
consequence i.e. determine the level of risk (refer to the Risk Assessment Matrix at Section 12)

A control strategies implemented such the hierarchy of controls (e.g. elimination, substitution,
administration)

A provide a reference to material safety data sheets (MSDS) and where they are located

lllustrate the location of hazardous materials on a site layout diagram.

Describe any proposed changes as a resul't of findings fr
inspections.

4.1.8 Energy Requirements for Mining

At least the following should be included:
A Provide an overview of energy requirements for the oncoming period.
Provide a list of anticipated energy sources (e.g. oil, power etc and storage, transport and handling).
Present an emissions estimate (e.g. summary of NPI reporting requirements).
What targets have been set for reducing energy consumption?
What measures will be employed to reach these targets?

> > > >

419 Mining Performance against Previous MMP

Mining performance should be assessed for factors such as:
A any mining method upgrades
A mined quantities (overburden, ore and waste)
A water extraction/use and disposal
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power use
sewage and refuse management

A comparison of proposed versus actual for the last reporting period should be detailed.

4.1.10 Key mining Activities for Oncoming Period

Detail any new mining initiatives, developments or changes proposed for the oncoming reportable period.
Intentions should reflect any significant environmental risks identified as part of the EMS and any environmental
monitoring programs where appropriate.

4.2 Processing

421

Treatment and Ore Processing Operations

Provide a general description and introduction of processing activities and key functions. Information to included:

A

> > > > > D> D> D>

422

list of key activities

engineering considerations
throughput

materials handling

reagent and chemical requirements
water requirements

processing flow chart

map of process plant layout

any new risk management activities associated with mineral treatment (i.e. hazardous goods
management)

Tailings Storage Facility (TSF)

Information may be presented as updated maps or tables and should include the following:

A

> > > > > > D>

> > > D> D> D> D> D>

size and location of TSF including catchment details
wall designs and construction methods

source of construction material

estimated flood heights

erosion protection

spillway design and location

sub-drainage and collection sumps

residue characterisation (mineralogy, metal content, neutralising capacity, sulfide content and net acid
production potential)

residue quantities generated (short, medium and long term)

disposal method

management of tailings process lines

life of mine residue disposal schedule

any incidents or accidents or identified risks relating to TSF design over the reportable period
any modifications to design since last accepted MMP

any upgrades or planned upgrades

estimated life of TSF

Provide reference or summaries to key documents as appropriate, such as geotechnical reports.

4.2.3

Energy Requirements for Processing

At least the following should be included:

A

A
A
A

Provide an overview of energy requirements for the oncoming period.

Provide a list of anticipated energy sources (e.g. oil, power etc and storage, transport and handling).
Present an emissions estimate (e.g. summary of NPI reporting requirements).

What targets have been set for reducing energy consumption?
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A What measures will be employed to reach these targets?
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4.2.4  Processing Performance A gainst Previous MMP

Assessment of processing performance should consider such factors as:
A mineral treatment (ore treated, feed grade, recovery, process plant performance)
product, volumes and quality
processing circuit (water use)
energy requirements (power use)
production and major reagents or chemicals consumption
engineering upgrades
a review of the life of mine residue disposal schedule

> > >y > > D>

425 Key Processing Activities for Oncoming Period

Detail any new processing initiatives, developments or changes proposed for the oncoming reportable period.
Intentions should reflect any significant environmental risks identified as part of the EMS and any environmental
monitoring programs where appropriate.

5 ENVIRONMENT

5.1 Environmental Management System (EMS)

Provide a general description of the status of the EMS in place. This may include an outline of:
A key components of the EMS
A any certifications such as 1ISO 14001
A key developments on the EMS over the past reporting period such as internal audits or reviews
A

EMS documentation, general index or core documents such as Environmental Management Plans
(EMP)

If a company has a formalised Environmental Management System, please include this as an appendix to the
MMP. Include any other management plans and environmental procedures that may be relevant. A report of
progress made over the reportable period or improvements to the EMS should be highlighted.

If an organisation does not have a formalised EMS, they may use the headings below (5.1.1 - 5.1.9) as a basis to
report on the operations environmental management approach.

5.1.1 Environmental Policy

The Environmental Policy forms the basis upon which the operator sets it objectives and targets. It is a
commitment of top management to comply with applicable legal and other requirements, to prevent pollution and
to continually improve with the aim of minimising adverse environmental impacts from the operation.

5.1.2 Responsibilities

Outline the roles and responsibilities for ensuring the EMS is implemented and maintained.

5.1.3 lIdentification of Environmental Aspects and Impacts

Provide an overview of environmental aspects and impacts (refer to Definitions at Section 13). This sub-section
should outline how environmental aspects and impacts are identified and evaluated according to the operations
activities, products and services. Determine what environmental aspects (inputs and outputs, both intended and
unintended) are significant.

Environmental aspects to consider include but are not limited to:
emission to air

releases to water

releases to land

use of raw materials and natural resources

use of energy

energy emitted, e.g. heat, radiation and vibration

waste and by-products

No gakr~owbdbPR
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5.1.4 Management of Environmental Hazards and Risks

Provide an overview of risk management techniques and strategies. This section should outline how
environmental hazards and associated risks are identified, assessed, evaluated and controlled. At least the
following should be included in the overview:

1. standards and procedures
2. hazard identification

3. risk assessment

4. risk control

An Environmental Risk Identification Matrix can be used to identify mine activities, processes and facilities which
require control strategies to ensure environmental protection. An example of a risk matrix is provided at Section
12 Risk Assessment Matrix.

5.1.5 Environmental Objectives, Targets and Key Performance Indicators

Provide an overview of the establishment, implementation and maintenance of environmental objectives, targets
and key performance indicators. Objectives should address both short and long term matters and be consistent
with the goals of the environmental policy.

Targets need to be measurable and designed to fulfil the environmental objectives. The objectives and targets
must address the significant environmental aspects/impacts that have been identified and demonstrate a
commitment to the protection of the environment.

Objectives and targets should be SMART that is, they should be:

Specific and unambiguous, with explicit targets;

Measurable, so that performance can be measured against targets;

Achievable. Does the company have the resources or the capability to meet targets?
Realistic, so not trying to achieve the impossible; and

Time-based, so targets can be met within a certain time frame.

5.1.6 Training, Induction and Communication

Provide an overview of the training and education process. At least the following should be included:

1. What topics are covered in the induction program (i.e. general, site, department, are training needs
associated with environmental policy, environmental aspects and EMS provided)?

How are contractors/visitors managed?

Is competency checked on a regular basis?

What records are being kept in relation to induction and training?

Do contractors have the required level of competence and/or appropriate training?

g WD

Also provide an overview of the consultative and communication process. Factors for consideration include:
A communication meetings
A issue resolution
A internal communications
- regular work group meetings
- newsletters
- bulletin boards
- intranet sites
A external communications

5.1.8 Environmental Emergency Preparedness and Response
Provide an overview of response to environmental emergency situations. Environmental emergency procedures
should take into consideration:

1. The nature of on-site hazards e.g. flammable liquids, storage tanks and compressed gases and measures to
be taken in the event of spillages or accidental releases.

2. The most likely type and scale of emergency situation or accident.
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The most appropriate method(s) for responding to an accident or emergency situation.
Internal and external communication plans.
The action(s) required to minimise environmental damage.

Mitigation and response action(s) for post-accident evaluation to establish and implement corrective and
preventative actions.

Periodic testing of emergency response procedure(s).
8. Training of emergency response personnel.

9. A list of key personnel and aid agencies, including contact detailed (e.g. fire department, spillage clean-up
services).

10. The possibility of mutual assistance from neighbouring operators.

o0k w
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NOTE: OH&S is now administered through NT WorkSafe under the new legislative requirements of the
Workplace Health & Safety Act and Regulations, however some actions required may be similar for either an
environmental or occupational emergency.

5.1.9 Environmental Incident Report ing

Provide an overview of reporting of environmental matters. At least the following should be included:
reporting of identified hazards

reporting of accidents/incidents and system failures

determining the true cause

checklists for investigations

review of corrective and preventative actions

reporting to statutory authorities

In particular the operator must also report the occurrence of a serious accident or critical incident to the Chief
Executive Officer of the Department in accordance with Section 29 of the Mining Management Act (refer to
Definitions at Section 13).

2 e o

5.2 Environmental Management Plans (EMP )

An EMP should specify the affected environmental values, potential impacts on environmental values and
mitigation strategies. An EMP is required for those activities, operations, emissions, discharges and procedures

which need regular monitoring and measur e ment . The types of EMP6s required

identified through the evaluation of aspects and impacts. EMP &6 s may i nclude but are
1. Soil and Land Management.
2. Water Management.

NOTE: A separate Water Management Plan (WMP) Advisory Note has been developed by the Department. The
WMP Advisory Note has been specifically developed to assist reporting for identified mine sites authorised under
the Mining Management Act. However, guidance can be found in the Water Management Plans advisory note to
assist with the preparation of the Water Management EMP.

3. Native Flora and Fauna Management
4. Pestand Weed Management.

5. Air Quality Management.

6. Noise and Vibration Management.

7. Energy Management.

8. Waste (domestic and industrial) and Hazardous Material Management.
9. Waste Rock Management.

10. Tailings Management.

11. Erosion Management

12. Cultural Heritage Management.

13. Socio-Economic Management.

14. Rehabilitation Management

Each EMP should include details of, but not limited to:

not
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Obijectives and Targets.

Management and Mitigation Strategies.

Monitoring and Measurement.

Review Effectiveness of Management and Mitigation Strategies.
Non Conformance and Corrective Action.

akrwpnpE

The content to be included is further described in the following Sections (5.2.171 5.2.6).

5.2.1 Objectives and Targets

Outline the relevant objectives and targets for the specified EMP. The objectives and targets should be
measurable and consistent with the environmental policy. Compliance with relevant statutory requirements must
also be addressed.

5.2.2 Management and Mitigation Strategies

This sub section should detail how the operator will meet its objectives and targets and reduce the impact of its
environmental aspects. The EMP should provide both short term and life-of-mine control strategies for potential
environmental impacts.

5.2.3 Monitoring and Measurement

Activities that have the potential to have a significant environmental impact require the establishment of regular
monitoring and measurement. Appropriate indicators need to be established and procedures developed,
implemented and maintained. Monitoring will need to be measured against key performance criteria.

Detail the monitoring programs required for all identified environmental aspects for the operation. Include details
on schedules, performance indicators to be measured and elements to be analysed. The following issues need to
be considered for monitoring and measurement programs:

1. measuring performance against policy, objectives and targets
2. measuring performance against regulatory requirements

3. measuring against international or national measurement standards (if no such standards exist, the basis
used for calibration should be recorded)

how results will be recorded

methods of data and laboratory analysis

equipment and instruments calibrated or verified at specified intervals
sample preservation techniques

N o ok

5.2.4 Review Effective ness of Management and Mitigation Strategies

Data and statistics of the monitoring records need to be analysed with a discussion and interpretation of results.
The findings need to be assessed against trends, trigger levels or benchmarks to determine the effectiveness of
control strategies and whether the targets are being met.

5.2.5 Non-Conformance and Corrective Action

If an undesirable impact or unforeseen level of impact occurs, what procedures are available for implementing
corrective action if needed? Actions to be taken need to be appropriate to the nature and scale of the non-
conformance and the resulting environmental impact.

The cause of the non-conformance must be determined, actions taken to avoid the recurrence documented and a
review of the corrective action will need be undertaken.
5.2.6 Key Environmental Activities for the Oncoming Period

Detail any new environmental initiatives, developments or changes proposed for the oncoming reportable period.
Intentions should reflect any significant environmental risks identified as part of the EMS and any environmental
monitoring programs where appropriate.

5.3 Environmental Initiatives

Outline initiatives undertaken by the company that are not a specific requirement of environmental management
plans, such as:
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A Technologies for the prevention of pollution.
This section should detail any eco-efficient management practices (efficient use and recovery of resources) such
as preventing pollution through good housekeeping, materials substitution, cleaner processes and cleaner
products that maintain or improve environmental quality.
- A discussion of alternative strategies employed should be included.
- Is there a long-term development plan designed to reduce target thresholds in place?
- Has the assimilative capacity of the environment been considered?

- Are there procurement strategies (at all or any stage of the mine life) that select products that will
meet or exceed cost performance objectives while reducing pollution and waste/

A Environmental stewardship
- Such as the sustainable use of resources, carbon trading scheme or alternative energy sources.
A Offsets

6  SOCIAL IMPACTS

This Section ensures that the social Impacts of the operation are addressed. It should identify the actual and
potential impacts the project may have on:

A aplace or object of heritance significance

A other land occupiers in the vicinity of the project area, such as pastoralists, shires, owners of reserves,
private land owners, local community members, recreation groups and aboriginal communities. Any
agreements reached with key stakeholders should be included in the MMP.

This section could also highlight the positive and negative social impacts of the project from a regional, state and
local government perspective.

7  CLOSURE PLANNING

The purpose of mine closure planning is to prevent or minimise adverse long-term environmental impacts, and to
create a self-sustaining natural ecosystem or alternate land use based on an agreed set of objectives as
determined from consultation with relevant stakeholders (regulators and to post-mining land users) (ANZMEC and
MCA, 2000).

Closure planning should be undertaken prior to the commencement of any site disturbance and reviewed
regularly as the operations on site proceed. An understanding of both the environmental and social conditions
related to the site should also be developed. For sites with prior disturbance, a full understanding of the existing
environmental and social conditions and challenges should be a component of the preliminary information to
inform the closure planning process.

Closure planning should be a considered an iterative process and one of continual improvement to keep up with
advances in knowledge and changing leading practices, technology and community expectations. The two key
elements that will form the two ends points of the closure planning process are:

A baseline studies and monitoring data to provide an understanding of the environment prior to the
proposed disturbance; and

A an agreed final land use; agreed with the operator, stakeholders and regulators, to provide a final vision
for the site, the progression to which can be supported by measurable, quantitative assessment.

An opportunity to develop a more robust plan and in some instances reclaim funds from the security bond for the
site includes progressive rehabilitation.

Planning must consider sufficient resource allocation to ensure that adequate provision of finances, materials
(such as the source, qualities and quantities anticipated for rehabilitation e.g. rock capping for TSF), skills,
research and technology are allocated (ANZMEC and MCA, 2000). Additionally the plan should be presented on
a temporal basis (e.g. Gantt charts or other methods) to ensure that execution of the planned activities is sensible
and sufficiently resourced.

A number of approaches
Site disturbances include, but are not limited to:

A pit(s) and/or underground mine
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waste rock dumps

product stockpiles

heap leach pads

tailings dams

process water dams

potable water dams

mine site infrastructure (including workshops and fuel storage)
accommodation facility and associated infrastructure

bore field and pipelines

borrow pits

haul roads, tracks

laydown areas and other cleared ground not included elsewhere
exploration

> > > > D> D> > D> D> D> D>

7.1 Life of Mine Closure Plan

The development of a Life of Mine Closure Plan will guide the project design and development based on the key
objectives identified.

The Life of Mine Closure Plan must include a mine closure schedule showing the development of the plan, regular
review and update intervals, execution and relinquishment timelines.

Further assistance regarding the structure and content of a mine closure plan can be obtained from The
Australian and New Zealand Minerals and Energy Council and the Minerals Council of Australia who have
developed a strategic framework for mine closure (ANZMEC and MCA, 2000).

7.1.1  Agreed Final Land Use

The final land use should be determined prior to operations commencing in consultation with relevant
stakeholders and with government approvals. Final land use may include, but not limited to - pastoral, industrial,
urban, aquaculture, recreational, horticultural or natural bushland or a combination.

Provide a description of the agreed final land use as determined through the consultation process. Outline any
conflicting final land use requirements and how these will be resolved.

7.1.2  Closure Objectives

In developing Closure Plans, the following four key objectives should be considered:
A to protect the environment and public health and safety by using safe and responsible closure practices
A to reduce or eliminate environmental effects once the mine ceases operations
A to establish conditions which are consistent with the pre-determined end land use objectives
A

to reduce the need for long-term monitoring and maintenance by establishing effective physical and
chemical stability of disturbed areas (ANZMEC MCA, 2000).

List the closure objectives that have been specifically developed for the operation.

NOTE: Closure criteria may or may not have resulted from the Environmental Impact Assessment process for the
development. Any relevant key aspects of the NOI/PER/EIS may be briefly summarised or referenced here.

7.1.3 Closure Criteria

Closure criteria are specific to the mine being closed and must be developed for all disturbed areas. Closure
criteria should reflect the unique set of environmental, social and economic circumstances, and must be
quantifiable and able to demonstrate the successful completion of the closure process. They should be developed
in consultation with stakeholders to ensure that the basis for measuring achievement is accepted and by showing
whether or not the ecological processes which ultimately leads to successful rehabilitation are trending in the right
direction (ANZMEC MCA, 2000).

For example, closure criteria may identify the:
A quality and loading limits for water and air discharges
A species mix and vegetation cover of rehabilitated areas
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preservation of natural hydrological systems

protection of fauna habitat

stability of vegetation, landform and soil

resource allocation for post-mining ongoing monitoring and care and maintenance
rehabilitation success of capping and recording of drill holes

number and status of safety bunds

signage and security to prevent access

> > > > > > D>

Closure criteria should be flexible enough to adapt to changing circumstances without compromising the agreed
end objective. There should also be an established process for the periodic review and modification of closure
criteria in light of improved knowledge or changed circumstance.

List the closure criteria developed for the site disturbances that will be used to demonstrate successful
rehabilitation in line with the agreed objectives.

A number of subsidiary plans need to be developed as the Closure Plan evolves. These plans typically include:
A life of plan rehabilitation
A decommissioning
A maintenance and monitoring

These subsidiary plans are explained in more detail below.

7.2 Life of Plan Rehabilitation

Mine rehabilitation is an ongoing program designed to restore the physical, chemical and biological quality of air,
land and water systems disturbed by mining to a state acceptable to the stakeholders (WMI, 1994).

A key component of closure planning is a commitment to progressive rehabilitation. In conjunction with an active
research and trials programme, this may assist in minimising ongoing contamination and reduce final costs by
confirming or modifying completion criteria and demonstrating that they can be met. (ANZMEC and MCA, 2000).

Provide a summary of key initiatives in relation to rehabilitation objectives and practices for the previous and next
reportable period. Factors for consideration include:

A land preparation
topsoil management
landform design
revegetation methods
fire management
weed management
capping methods

> > > > > >

Complete the following table that details the rehabilitation commitments and progress. Provide comment on the
progress of the commitment and success or otherwise of rehabilitation undertaken. Discuss proposed remedial
action if the commitment has not been met. Any changes in rehabilitation practices should also be provided.

Table 3: Rehabilitation Progress

Change in Rehabilitation

Date Commitment Progress Comment -
Practice

7.3 Decommissioning Plan
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As a detailed component of the closure planning, a Decommissioning Plan should be developed towards the final
stages of an operation. As the exact date for ceasing production is rarely known, it is suggested that the
decommissioning plan be developed 2 to 4 years prior to estimated cessation. Once established it should be
updated annually.

The decommissioning plan includes such things as:
A details of the demolition and removal or burial of all structures not required for other uses
A removal, remediation or encapsulation of contaminated materials
A procedures for making safe and sealing, openings to underground workings. (ANZMEC and MCA, 2000).

7.4 Maintenance and Monitoring Plan

The last aspect of the Closure Plan is performance monitoring, which should be designed to demonstrate that the
completion criteria have been met. There may be the need for remedial action where monitoring demonstrates
completion criteria are unlikely to be met.

7.5 Closure Implementation

The implementation of the Closure Plan should reflect the status of the operation. Closure may be initiated in a
number of different scenarios, including planned closure, sudden closure, temporary closure and maintenance
and monitoring (ANZMEC and MCA, 2000). For further details please refer The Australian and New Zealand
Minerals and Energy Council and the Minerals Council of Australia.

7.6 Rehabilitation Trials and Research

What programs are taking place aimed at attaining closure objectives? Outline key findings in rehabilitation
techniques as a result of trials and research.

8 SECURITY

This section provides background information on rehabilitation options, both for life of plan and for the project to
date. This information is used to assist in determining a qualified security calculation estimate for assessment by
the department.

8.1 Life of Plan Closure Options
Provide detailed description of options available for achieving end of project land use objectives for the life of the
plan. This section should:

A detail options available to the operator to work toward a given end of project land use

A summarise alternatives

A provide explanation as to why particular scenarios/rehabilitation schemes have been adopted in the
short/long term

8.2 Life of Plan Closure Activities
Provide a detailed description of activities undertaken (and possibly to be undertaken in the future) to achieve end
land use objectives throughout the life of the plan. This section should:

A describe activities to be undertaken in the coming year (for life of plan) to work towards end land use
objectives

detail remediation work to be undertaken

describe success or otherwise of works undertaken to date as reference to planned works
anticipated scope of activities to be undertaken for life of plan

criteria to be utilised in assessing rehabilitation/revegetation success

> > > >

8.3 Costing of Closure Activities

Provide background information in sufficient detail for the department to make an assessment of theoper at or s 0
liabilities.
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Table 4: Mining Disturbance Table

Disturbance type Quantity Area (ha) Total area (ha)

Open pit(s)

Underground mine

Waste rock dumps

Product stockpiles

Heap leach pads

Tailings dams

Process water dams

Potable water dams

Mine site infrastructure (including workshops and fuel
storage)

Accommodation facility and associated infrastructure

Bore field and pipelines

Borrow pits

Access tracks

Haul roads

Laydown areas and other cleared ground not included
elsewhere

Exploration (specify)

Other (specify)

8.3.1 Estimate of Rehabilitation Status

This section provides information on the amount of area disturbed and rehabilitated, per tenement, and where
possible, per distinct areas, over the reportable period. Detail the amount of area disturbed and rehabilitated over
the reporting period.

Information may also be included on previous y e a rel@abilitation and the projected rehabilitation.

A site map of the current status of rehabilitation may also be considered and included here or as an Appendix.

8.3.2  Security Estimate

The security estimate established must be consistent with third party costs and rehabilitation requirements in the
event of an unplanned closure at the end of the life of this plan i.e. rehabilitation costs for disturbances proposed
in this MMP and for any previous disturbances carried out. Post closure monitoring and maintenance costs
should also be included.

Refer to the Departmental Security Calculation Procedure Guide and Security Calculation Tool for assistance.
NOTE: This information will be evaluated in line with the Department Security Calculation Process, and will be
based on information provided throughout the document.

8.4 Post Mining Monitoring Proposal

Provide the location of monitoring sites (i.e. surface and groundwater, weeds, rehabilitation, dust, noise, fire) and
proposed frequency of monitoring. This information will be used in deriving an estimated cost of post-mining
ongoing monitoring.

8.5 Closure Activities

Provide the current status of rehabilitation in hectares, a plan of key construction stages and proposed end land
forms.
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9 APPENDICES

9.1 Supporting Information for Statutory Requirements

Supporting information may be monitoring reports. Factors for consideration include:
A presentation of information as graphs or tables with previous years information

maps of monitoring sites (here or in Section 9)

reasoning behind monitoring site/s selection (as shown on supporting map)

types of sample or measurement

sampling/measurement frequency

constituents and parameters and detection limits

responsibilities for monitoring and response mechanisms

reporting mechanisms and frequency

analysis of results

GEMIS guidelines and ANZECC guidelines
A any changes since last MMP

May refer to Management System where appropriate

LB > D D > > > > >

9.2 Supporting Information for Non Statutory Obligations

As above

9.3 Index of key Components of Management Systems

Provide an index of the EMS for quick reference.

9.4 Environmental Management/ Monitoring Programs

If programs have not been detailed in Section 5 as part of EMS, they may be outlined under the following
headings:

Soil and Land Management
Water Management
Native Flora and Fauna Management
Pest and Weed Management
Air Quality Management
Noise and Vibration Management
Waste and Hazardous Material Management
Waste Rock Management
Tailings Management
. Erosion Management

© e N rwDNPR
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11. Cultural Heritage Management
12. Socio-Economic Management
13. Rehabilitation

For each issue the following should be addressed:
A potential Issues and impacts

objectives

targets

management strategies/actions

monitoring

reporting

preventative and corrective actions

> > > > > D>
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9.5 DIAGRAMS

Figures, maps, plans or diagrams may be included throughout the above Sections or referenced to here as a
separate group of supporting information. This information will be used by the Department in the security
calculation process. Other information for this process will be included elsewhere in the MMP. Maps and plans
should be legible and of suitable quality to identify required detail.
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US EPA Environmental Management Systems i Basic Information: http://www.epa.qgov/EMS/info/index.htm

Dorf, Richard C. Technology, Humans and Society i Towards a sustainable world. 2001. Published by Academic
Press.

11 USEFUL LINKS AND RESOURCES

State Government Departments with relevant guidelines, fact sheets, proformas and codes for environmental
compliance:

www.minerals.nt.gov.au (NT)
www.nt.gov.au/nreta/ (NT)
www.worksafe.nt.gov.au (NT)
www.dse.vic.gov.au (VIC)
www.epa.qgld.gov.au/ (QLD)
www.dmp.wa.gov.au/ (WA)

Developing performance measures for Sustainable Development Strategies
http://www.0ag-bvg.gc.ca/domino/cesd_cedd.nsf/html/pmwork_e.html

(Australian Natural Resource Atlas: presents information on agriculture, coasts, land, people, rangelands,
vegetation, biodiversity and water at regional, state and Australia-wide scales, supported by data library with links
to other data management systems.

Publications

http://www.anra.gov.au/

Environment Australia is working with Australian companies to improve their environmental performance. It has
adopted a two-pronged approach: encouraging improved environmental management practices through
partnership arrangements with industry, and taking action to minimise the adverse environmental impacts of
hazardous materials and waste products. It is also implementing measures to improve environmental
performance of its own operations and working with other Commonwealth departments

www.environment.gov.au

ACMER (formerly the Australian Centre for Minerals Extension and Research), a unit within the Sustainable
Minerals Institute (SMI) assisting the minerals industry to meet the environmental and social challenges of
sustainable development. ACMER's core activity is the delivery of a Technology Transfer Program through the
conduct of workshops and short courses for the minerals, energy and quarrying industries
http://www.acmer.uqg.edu.au/

Centre for Social Responsibility in Mining (CSRM).
http://www.csrm.ug.edu.au/index.html



http://www.epa.gov/Region3/ems/definitions.htm
http://www.epa.gov/EMS/info/index.htm
http://www.oag-bvg.gc.ca/domino/cesd_cedd.nsf/html/pmwork_e.html
http://www.anra.gov.au/
http://www.acmer.uq.edu.au/
http://www.csrm.uq.edu.au/index.html
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CSIRO Minerals Down Under National Research Flagship Light Metals, Minerals Down Under, Energy
Transformed, and Climate Adaptation initiatives

The Minerals Council of Australia represents companies involved in mineral exploration, mining and processing of
minerals. Its activities are funded entirely by its member companies which, between them, produce 90% of
Australia’'s mineral output. This site provides current general information and educational material about the
Australian minerals industry.
http://www.minerals.org.au/

Standards Australia International Limited is a strong, multifaceted knowledge-based organization headquartered
in Sydney, Australia, but with extensive - and growing - international activities.

Our principal activities focus on business-to-business services based on the creation, distribution, sharing and
application of knowledge using a variety of technologies. We are world leaders in the innovative use of web-based
technologies for the development, distribution and sale of high-value intellectual property.
http://www.saiglobal.com

In 2005 the Department of Resources, Energy and Tourism (DRET) assumed management of the Leading
Practice Environmental Management in Mining booklets previously managed by the Department of the
Environment and Heritage under the Sustainable Minerals series.

The booklets were first produced in 1995 to provide guidance on environmentally sound management in the
mining industry. The booklets are now being reviewed and the scope broadened to provide a sustainable
development focus, without losing sight of the environmental objectives of the original booklets
http://www.ret.gov.au

NT Government Advisory Note: Information Sources for MMP Preparation
http://www.minerals.nt.gov.au/mineralsforms#mining

NT Government Advisory Note: Risk Management Overview
http://www.minerals.nt.gov.au/mineralsforms#mining

NT Government Advisory Note: Water Management Plan
http://www.nt.gov.au/d/Minerals _Energy/Content/File/Forms _Guidelines/AA7-

023 Water Management Plan_Guide.pdf

Minerals Council of Australia (1997) Minesite Water Management Handbook

DME (1995). Technical Guidelines for the EnvironmentalManagement of Exploration and Mining in Queensland.
Department of Minerals & Energy, Queensland.

Griffith University http://www.griffith.edu.au/hrm/health_and_safety/pdf/risk_matrix.pdf. Accessed 20/01/2009.

Commonwealth of Australia, 2006a. Leading Practice Sustainable Development Program for the Mining Industry -
Mine Closure and Completion
http://www.ret.gov.au/resources/Documents/LPSDP/LPSDP-MineClosureCompletionHandbook.pdf

Accessed 21/01/2009.

Commonwealth of Australia, 2006b. Leading Practice Sustainable Development Program for the Mining Industry i
Mine Rehabilitation
http://www.ret.gov.au/resources/Documents/LPSDP/LPSDP-MineRehabilitationHandbook.pdf

Australian Government - Sustainable Land Management
http://www.environment.gov.au/land/management/ems/index.html. Accessed 21/01/2009

EPA Victoria - Sustainable Business and http://www.epa.vic.qgov.au/bus/

Queensland EPA. Guideline 7: Issue Identification and Community Consultation
http://www.epa.qld.gov.au/publications/p00439aa.pdf/lssue_identification _and community consultation.pdf.
Accessed23/01/2009.



http://www.csiro.au/LightMetals
http://www.csiro.au/org/MineralsDownUnderFlagship.html
http://www.csiro.au/EnergyTransformed
http://www.csiro.au/EnergyTransformed
http://www.csiro.au/org/ClimateAdaptationFlagship.html
http://www.ret.gov.au/
http://www.minerals.nt.gov.au/mineralsforms
http://www.minerals.nt.gov.au/mineralsforms
http://www.nt.gov.au/d/Minerals_Energy/Content/File/Forms_Guidelines/AA7-023_Water_Management_Plan_Guide.pdf
http://www.nt.gov.au/d/Minerals_Energy/Content/File/Forms_Guidelines/AA7-023_Water_Management_Plan_Guide.pdf
http://www.griffith.edu.au/hrm/health_and_safety/pdf/risk_matrix.pdf
http://www.ret.gov.au/resources/Documents/LPSDP/LPSDP-MineClosureCompletionHandbook.pdf
http://www.ret.gov.au/resources/Documents/LPSDP/LPSDP-MineRehabilitationHandbook.pdf
http://www.environment.gov.au/land/management/ems/index.html
http://www.epa.vic.gov.au/bus/
http://www.epa.qld.gov.au/publications/p00439aa.pdf/Issue_identification_and_community_consultation.pdf
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12 RISK ASSESSMENT MATRIX

A Risk Assessment Matrix is an example of one of the tools that can assist with the risk assessment process. In
assessing the risk:

Consider what could go wrong?
Determine how bad the consequences would be.

1
2
3. Determine the likelihood of it happening.
4

Calculate the level of risk.

CONSEQUENCES

LIKELIHOOD
Catastrophic Major Insignificant
) 4 1

Almost certain
5
Likely
4
Possible
3
Unlikely
2
Rare

1
LIKELIHOOD ‘ CONSEQUENCES
Almost certain E_xpected 1D CESUT I g Catastrop hic Environmental disaster

circumstances
8 Will probably occur in most q .
Likely circumstances Major Severe environmental damage
Possible i\i/lr;?eht PEEEE7 @B 1 SemE Moderate Contained environmental impact
Unlikely Could occur at some time Minor Some environmental impact
Rare May GBS GGl ) (RS fILetel Insignificant Low environmental impact
circumstances
Risk Score Risk Rating Action Required
Action plan required. Senior management attention

Figure 1: Example of a Risk Assessment Matrix and interpretation (adapted from Griffith University)
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13 DEFINITIONS

Calibrate - To check, adjust, or systematically standardize the graduation of a quantitative measuring instrument
(US EPA).

Critical incident - means an event on a mining site that has the potential to cause a significant adverse effect on
the environment (Mining Management Act Section 4).

Closure - A whole of mine life process which typically culminates. It includes decommissioning and rehabilitation
(Commonwealth of Australia, 2006a).

Communication, External EMS - Communication to parties or organisations external to its physical site
boundaries or its functions and activities on or off site (US EPA).

Compliance - An affirmative indication or judgment that the supplier of a product or service has met the
requirements of the relevant specifications, contract, or regulation; also, the state of meeting the requirements
(US EPA).

Completion criteria - An agreed standard or level of performance which demonstrates successful closure
of a site (Commonwealth of Australia, 2006a).

Continuous or Continual improvement - Recurring process of enhancing the environmental management
system in order to achieve improvements in overall environmental performance consistent with the organisation's
environmental policy (US EPA).

Decommissioning - The process that begins near, or at, the cessation of mineral production and ends with
removal of all unwanted infrastructure and services (Commonwealth of Australia, 2006a).

Environment - Is defined as the physical surroundings, including air, water, land, natural resources, flora, fauna,
humans and their interrelation (US EPA).

Environmental aspect - Any element of an organisation's activities, products and services that can interact with
the environment (US EPA).

Environmental impact - Any change to the environment, whether adverse or beneficial, wholly or partially
resulting from an organisation's environmental aspects, activities, products or services (US EPA).

Environmental Impact Assessment (EIA) - a process for the orderly and systematic evaluation of a proposal
including its alternatives and objectives and its effect on the environment, including the mitigation and
management of those effects. The process covers the proposal from initial conception through implementation to
(where appropriate) commissioning, operation, and decommissioning (QLD EPA).

Environmental Management Systems  (EMS) - An Environment Management System (EMS) is a tool for
managing the impacts of an organisation's activities on the environment. It provides a structured approach to
planning and implementing environment protection measures.

An EMS monitors environmental performance, similar to the way a financial management system monitors
expenditure and income and enables regular checks of a company's financial performance. An EMS integrates
environmental management into a company's daily operations, long term planning and other quality management
systems (Australian Government , 2009).

An environmental management system (EMS) is a program that can be used to identify, manage and reduce an
organisation's impact on the environment and generate reports on environmental performance progress. It
provides a systematic and methodical approach to planning, implementing and reviewing an organisation's
response to those impacts.

An EMS does not set environmental standards, but sets out procedures designed to meet environmental
performance requirements that are most relevant to the organisation. It can also be integrated with other
management systems (such as occupational health and safety) to give a whole of business approach.

By implementing an EMS, an organisation can ensure that addressing environmental issues is explicitly
incorporated into normal business operations (EPA Victoria, 2009).
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Environmental Management Plan (EMP) - Details the methods and procedures which an organisation will use
to meet its objectives and targets. An EMP is a document which provides information on a particular development
with the aim of emphasising how the development may impact on relevant environmental factors and how those
impacts may be mitigated and managed so as to be environmentally acceptable (Territory and Municipal
Services, 2009).

Environmental objective - Is an overall environmental goal, consistent with the environmental policy, that the
regional office sets itself to achieve, and which is quantified where practicable in order to facilitate the evaluation
of environmental performance and the measurement of progress towards specific environmental targets (US
EPA).

Environmental performance - Measurable results of an organisation's management of environmental aspects
(US EPA).

Environmental policy - The overall intentions and direction of our organisation related to environmental
performance as formally expressed by top management (US EPA).

Environmental target - Is defined as a detailed performance requirement, quantified where practicable, that
arises from the environmental objectives and that needs to be set and met in order to achieve those objectives.
For example, if reduction in the use of petroleum is an environmental objective, a specific percentage decrease in
the associated usage rate could be established as an associated target (US EPA).

Interested party - Is an individual or group concerned with or affected by the environmental performance of the
operation

Mine closure - Mine closure is a process that needs to be undertaken in a planned and effective manner. It refers
to the period of time when the operational stage of a mine is ending or has ended, and the final decommissioning
and mine rehabilitation is being undertaken. The overall objective is to prevent or minimise adverse long-term
environmental, physical, social and economic impacts, and to create a stable landform suitable for some agreed
subsequent land use (Commonwealth of Australia, 2006).

Mining activity - means any of the following activities:
(a) exploration for minerals;

(b) mining of minerals;

(c) processing of minerals, tailings, spoil heaps or waste dumps;

(d) decommissioning or rehabilitation of a mining site;

operations and works in connection with the above activities including i

the removal, handling, transport and storage of minerals, substances, contaminants and waste; construction,
operation, maintenance and removal of plant and buildings; and operations undertaking care and maintenance of
a mining site.

Mining Management Plan (MMP) - A MMP is the key operational document for all Northern Territory mining

operations to support the Application for an Authorisation of mining activities. It aims to satisfy all legislative
requirements and provides a valuable reporting and operational planning tool for the mine, outlining the actions,

programs and responsibilities necessary to achie ve a-of-mil né& commit ment to safety,
environment. This is part of what is known as systematic management.

Mineral - naturally occurring inorganic element or compound, including an inorganic carbonate compound; or
organic carbonate compound, obtained or obtainable from land by mining; coal, lignite, peat or oil shale;
extractive mineral.

Non-conformance 7 Non-fulfillment of a requirement. Non-conformity or non-conformances are any deviations
from established procedures, programs and other arrangements. They may include non-compliances to
regulations, but not all non-compliances are necessarily non-conformances. An audit (internal or third-party)
makes findings of non-conformance.

Non-compliance - Failure to meet regulatory or other requirements that have been imposed on an organisation.
A compliance audit makes findings of non-compliance (US EPA).

Operational controls - Are broadly defined to include technological (e.g., shut-off valves) and administrative
(e.g., operator intervention, standing procedures) controls. Operational controls are applied to activities, products
and services to prevent the environmental aspect that they exhibit from occurring (US EPA).
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Operator - The operator for a mining site is responsible for the control and management of the site and the
mining activities carried out on the site. The operator for a mining site must take all reasonable and practicable
measures to ensure that every person on the site complies with and does not contravene Mining Management
Act.

Organisation - Any company, corporation, firm, enterprise, authority or institution (or part or combination of the
above) that has its own functions and administration (US EPA).

Prevention of pollution - Use of processes, practices, techniques, materials, products, services or energy to
avoid, reduce or control (separately or in combination) the creation; emission or discharge of any type of pollutant
or waste, in order to reduce adverse environmental impacts. This can include source reduction or elimination,
process, product or service changes, efficient use of resources, material and energy substitution, reuse, recovery,
recycling, reclamation and treatment (US EPA).

Pollution prevention - Defined as source reduction and other practices that reduce or eliminate the creation of
pollutants through: increased efficiency in the use of raw materials, energy, water, or other resources, or
protection of natural resources by conservation. Source reduction means any practice which reduces the amount
of any hazardous substance, pollutant, or contaminant entering any waste stream or otherwise released into the
environment (including fugitive emissions) prior to recycling, treatment, or disposal; and reduces the hazards to
public health and the environment associated with the release of such substances, pollutants, or contaminants
(US EPA).

Programs/Work Plans - Are implemented to achieve the objectives and targets that are set EMS. They include
the timelines, resources and responsibilities for achieving those objectives and targets and are amended as
necessary with changing circumstances, activities and operations (US EPA).

Record - Recorded information in any format, that is created in the course of business, received for action, or
needed to document activities (US EPA).

Rehabilitation - The return of disturbed land to a stable, productive and self-sustaining condition after taking into
account beneficial uses of the site and surrounding land (Commonwealth of Australia, 2006).

Security - A security is required under section 43 of the Northern Territory Mining Management Act (MMA) to
enable the Minister to prevent, minimise or rectify environmental harm resulting from mining activities. A security
will be applied to all Authorisations granted under the MMA. The Minister shall determine the level of security
commensurate with protecting the community from closure liabilities and optimising the benefits to the community
from the proposed project.

Suppliers and contractors - Organisations or individuals that provide supplies, materials, services and other
tangible goods to the operator. Contractors are more likely than suppliers to provide services on or off site (US
EPA).

Training, awareness - Refers to training that is provided to all employees irrespective of whether they are
associated with significant environmental aspects (US EPA).

Training, competence - Refers to training that may need to be provided to employees that are associated with
significant environmental aspects. Such training is indicated when an employee is not considered competent on
the basis of previous training, education, or experience, to address the responsibilities he/she has been charged
with relative to the significant environmental aspect in question (US EPA).

14 ABBREVIATIONS

AAPA Aboriginal Areas Protection Authority

ANZECC Australia and New Zealand Conservation Council

ANZECC Australian and New Zealand Environment Conservation Council

ARD Acid Rock Drainage (also known as Acid Mine Drainage i AMD)

DEWHA Department of the Environment, Water and Heritage and the Arts (Commonwealth)
EAA Environmental Assessment Act (NT)

EIS Environmental Impact Statement
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EMP Environmental Management Plan

EMS Environmental Management Systems

EPBC Act Environment Protection and Biodiversity Conservation Act (Commonwealth)
GEMIS Global Emission Model for Integrated Systems

IUCN International Union for the Conservation of Nature

MMA Mining Management Act (NT)

MMP Mining Management Plan

MSDS Material Safety Data Sheets

NAF Non Acid Forming

NRETAS Department of Natural Resources, Environment the Arts & Sport (NT)
PAF Potentially Acid Forming

PER Public Environment Report

TSF Tailings Storage Facility

WRD Waste Rock Dump
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APPENDIX 1

Figure XX: Mount Finch Mine Site Plan (example only)



