Disclaimer
The information that relates to the Mineral Resource and Ore Reserve estimate of GEMCO was
declared as part of the South32 Annual Resource and Reserve declaration in the FY20 Annual
Report (www.south32.net) issued on 7 September 2020. South32 confirms that it is not aware of any
new information or data that materially affects the information included in the original announcement.
All material assumptions and technical parameters underpinning the estimates in the relevant market
announcement continue to apply and have not materially changed.
This document may contain forward-looking statements, including statements about plans,
strategies and objectives of management; and anticipated productive lives of projects, mines and
facilities. These forward-looking statements reflect reasonable expectations at the date of this
document, however they are not a guarantee or predictions of future performance.

FY21-FY24 Mining Management Plan

ii

CONTENTS

Contents
List of Figures

v

List of Tables

vi

AMENDMENTS

vii

1

INTRODUCTION
1.1

1

Operator Details

1

Organisational Structure and Responsibility

1

1.2

Title Details

1

1.3

Project Description

4

2

Location

4

Project Summary and Improvements

7

SITE CONDITIONS
2.1

2.2

3

8

Physical Environment

8

Climate

8

Land Systems

8

Flora and Fauna

16

Socio-Economic Environment

20

Current Land Use

20

Identified Stakeholders and Consultation

21

Workforce Description and Demography

21

Community Affairs

21

STATUTORY AND NON-STATUTORY REQUIREMENTS

22

3.1

Statutory Requirements

22

3.2

Non-Statutory Obligations

27

3.3

4

Mining Agreement

27

South32 Corporate Standards

28

International and National Guidelines

28

Sacred, Archaeological and Heritage Sites

29

Sacred Sites

29

Cultural Heritage and Archaeological Sites

30

OPERATIONAL ACTIVITIES
4.1

Mining Activities

35
35

Mining Process

35

Mine Planning

38

Mine Design

39

Mining Reserves and Geology

41

Mining Performance against MMP

41

FY21-FY24 Mining Management Plan

iii

AMENDMENTS

4.2

4.3

4.4
5

Processing Activities

41

Treatment and Ore Processing Operations

41

Tailings Storage Facilities (TSFs)

42

Mine Water Dams

42

Processing Performance against MMP

42

Exploration Activities

42

Planned Exploration Activities

42

Exploration Performance against MMP

43

Projects

43

ENVIRONMENTAL MANAGEMENT

45

5.1

Environmental Management Structure

45

5.2

Sustainability Policy and Environment Standard

45

5.3

Environmental Commitments

45

5.4

Commitments Contained in this MMPA

45

Recommendations Resulting from Formal Environmental Assessment

46

Commitments and Recommendations Register

56

Environmental Training and Education

56

Training and Inductions

56

5.5

Environmental Emergency Preparedness and Response

56

5.6

Implementation, Monitoring and Review

56

5.7
6

Identification of Environmental Aspects and Impacts

56

Risk Assessment

57

Environmental Management Plans (EMP)

57

Key Environmental Activities for the Oncoming Period
WATER MANAGEMENT PLAN

6.1

6.2

6.3

6.4

75
77

Current Conditions

77

Surface Water

77

Groundwater

84

Information/Knowledge Gaps

88

Identification of Information/Knowledge Gaps

88

Filling Information/Knowledge Gaps

88

Water Accounting

88

Risk Management

89

Identify Hazards and Rank Risks

89

Actions and Strategies in Response to Identified Risks

90

Water Monitoring

92

Surface Water Monitoring

92

Groundwater

94

FY21-FY24 Mining Management Plan

iv

AMENDMENTS

List of Tables
Table 0-1: Amendments to the FY21-FY24 MMP .............................................................................. vii
Table 1-1: Eastern Lease Mineral Tenements and Access Authority .................................................. 1
Table 2-1: Summary of Soil Mapping Units ......................................................................................... 9
Table 2-2: Vegetation Mapping Units ................................................................................................. 12
Table 2-3: Threatened fauna species recorded within GEMCO Eastern Leases .............................. 17
Table 2-4: Threatened fauna species with the potential to occur within GEMCO Eastern Leases .... 18
Table 2-5: Threatened fauna species formerly considered to be of significance within or adjacent to
GEMCO Eastern Leases ................................................................................................................... 19
Table 3-1: Relevant Commonwealth and Territory Legislation .......................................................... 22
Table 3-2: Sacred Sites within the Eastern Leases ........................................................................... 29
Table 3-3: Archaeological Sites within the Eastern Leases ............................................................... 33
Table 4-1: Summary of GEMCO Eastern Leases Disturbance and Rehabilitation (ha) .................... 35
Table 4-2: Production Profile for Eastern Leases Overburden and Ore (FY21-FY24)....................... 38
Table 5-1: Summary of Key Environmental Activities (FY21-FY24) .................................................. 45
Table 5-2: Eastern Leases Approvals Summary ............................................................................... 47
Table 5-3: Mapping Units with the potential to be GDEs ................................................................... 62
Table 5-4: GDEMP Monitoring Sites .................................................................................................. 65
Table 5-5: GDE Monitoring Program Investigation TARP .................................................................. 66
Table 5-6: Routine ESC & QW Monitoring Frequency ....................................................................... 71
Table 5-7: Event Based ESC and QW Monitoring Frequency ........................................................... 71
Table 5-8: TSMP Management Hierarchy for Threatened Fauna Species on GEMCO Leases ........ 72
Table 6-1: Median Annual Water Balance ......................................................................................... 82
Table 6-2: Driest Scenario Annual Water Balance ............................................................................ 82
Table 6-3: Wettest Scenario Annual Water Balance .......................................................................... 83
Table 6-4: Quarry Water Dam Storage Capacities ............................................................................ 83
Table 6-5: Groundwater Regime ........................................................................................................ 85
Table 6-6: Impacts of Groundwater Depressurisation on Stream Flow ............................................. 88
Table 6-7: GEMCO’s Key Risks Related to Water ............................................................................. 89
Table 6-8: Discharge Water Quality Limits ........................................................................................ 91
Table 6-9: Receiving Environment Water Quality Monitoring Parameters ......................................... 93
Table 6-10: Groundwater Monitoring Bores ....................................................................................... 94
Table 6-11: Groundwater Quality Monitoring Parameters ................................................................. 95
Table 6-12: Groundwater Level Triggers ........................................................................................... 96
Table 6-13: Water Quality Triggers .................................................................................................... 97
Table 6-14: Groundwater Monitoring Triggers and Response Plan ................................................... 98
Table 8-1: Eastern Leases Disturbance Summary (ha) ................................................................... 102
Table 8-2: GEMCO Eastern Leases Security Calculation for FY21-FY24 MMP.............................. 103
Table 9-1: Abbreviations .................................................................................................................. 104
Table 9-2: Units................................................................................................................................ 106

FY21-FY24 Mining Management Plan

vi

INTRODUCTION

1.3

Project Description
Location

GEMCO’s mining operation is located on Groote Eylandt in the Gulf of Carpentaria, approximately
650 kilometres (km) south-east of Darwin and 50 km off the coast of Arnhem Land (refer Figure 1-1).
A general description of Groote Eylandt is provided in Section 1.3.1 of the FY21-FY24 MMP.
GEMCO’s Eastern Leases extend over an area covering approximately 45 square kilometres (km2)
on the south-western part of Groote Eylandt. The land within and surrounding the Eastern Leases
comprises natural bush that is mainly eucalypt dominated open forest, woodland and shrubland.
The most common eucalypts are Darwin Woollybutt and Darwin Stringybark, but a wide variety of
other native plant species occur. Section 2.1.3 provides further detail on the fauna and flora recorded
in the Eastern Leases.
The Eastern Leases area is characterised by elevated rocky outcrops and gently sloping valleys with
elevations ranging from approximately 10 metres (m) Australian Height Datum (AHD) to 120m AHD.
Section 2.1.2 provides further detail on the topography of the area.
There are two river systems that traverse the Eastern Leases, being the Emerald River and the
Amagula River (refer Figure 1-3). The Emerald River and Amagula River are predominantly used
by the Traditional Owners for recreational purposes.
The Eastern Leases project layout is shown in Figure 1-4. Consistent with existing GEMCO
operations, approved mining of the Eastern Leases will involve extracting manganese ore by open
cut mining methods across multiple quarries. The overburden depth is shallow however, can extend
to a depth of 25 m, with an ore horizon generally between 0.5 and 10 m thick.
Figure 1-4 provides a conceptual layout of the Eastern Leases and identifies the mine planning
buffers for watercourses and white rock outcrops identified during studies for the Eastern Leases
Project Draft Environmental Impact Statement (Hansen Bailey, 2015) (EIS).
The ore from the Eastern Leases will be hauled to the existing GEMCO infrastructure at the Western
Leases for processing before transportation to the Milner Bay Port Facility.
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Project Summary and Improvements
1.3.2.1 History of Development
GEMCO commenced operations in 1964 and currently operates the Western Leases in accordance
with approvals under the MM Act, Mineral Titles Act 2010 (NT) and a Mining Agreement with the
Anindilyakwa Land Council (ALC). GEMCO has seen several capacity expansions during its
Western Leases operations, with the most recent arising from the construction of the Sand
Beneficiation Plant (SBP) in 2016.
The Eastern Leases was integrated into a series of exploration drilling campaigns from 2001. In
recent years, exploration drilling on the Eastern Leases has intensified in order to provide accurate
geological data and ore definition.

1.3.2.2 Current Mine Status
Section 4 provides additional information in relation to the commencement of construction and
mining activities in the Eastern Leases proposed during the term of this Mining Management Plan
Amendment (MMPA).
GEMCO exploration within the Eastern Leases will also continue during the term of this MMPA, with
exploration programs planned to improve knowledge on ore quality and geological conditions (refer
Section 4.3). This drilling will improve resource status and structural confidence.
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SITE CONDITIONS

2.1

Physical Environment
Climate

Groote Eylandt experiences a tropical climate which is characterised by hot, humid summers (during
which the majority of rainfall occurs) and dry winters. Further detail on the climate of Groote Eylandt
is provided in Section 2.1.1 of the FY21-FY24 MMP.
Land Systems
2.1.2.1 Topsoil and Subsoil
The Eastern Leases are predominantly located on the Bundah land system and to a lesser extent
the Yarrawirrie and Groote land systems with small areas intersecting the Effington land system.
Soils are dominated by areas of deep brown to light grey brown sandy earths, loams and gradational
contrast soils (B1, B1v, B2), with minor areas of clay loam subsoils relating to active drainage
pathways (A1), rugged upland areas with very shallow soils and dense rocky outcrops (Q1) and a
densely vegetated monsoonal vine thicket (V1). A summary of soil mapping units (SMUs) within the
Eastern Leases is provided in Table 2-1.
Soil samples in the Eastern Leases are representative of the SMUs shown in Table 2-1 and were
collected and analysed by GT Environmental (2015). No evidence of acid sulphate soils was
identified and the risk of acid sulphate soils occurring is considered to be extremely low, given the
geological origins, elevation and landforms.
The Eastern Leases are located on land with no past history of intensive development or agricultural
activities. GEMCO exploration drilling activities commenced in 2001 and have been undertaken in
accordance with procedures implemented to minimise land contamination and as such, there are no
known instances of land contamination within the Eastern Leases.
2.1.2.2 Topography and Geology
Groote Eylandt is dominated by Proterozoic arenites of the Dalumbu Sandstone forming a relatively
low-lying plateau on the central and southern portions of the island. Headwater drainage systems
incise the quartz-arenites to form radial drainage patterns. The low-lying plains to the north of the
plateau are predominantly Mesozoic and Cainozoic strata overlying the Bartalumba Basalts. The
majority of the western shoreline consists of the low-lying onlapping Cretaceous sediments which
hosts the manganese deposit. The majority of GEMCO’s mining lease area consists of Cretaceous
sediments with the exception of a discontinuous narrow strip along the eastern boundary where the
Proterozoic sandstone outcrops.
Figure 2-1 shows the geology across Groote Eylandt, including the distribution of the manganese
ore.
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Flora and Fauna
Cumberland Ecology (2015) completed the most recent comprehensive assessment of the Eastern
Leases as part of the EIS. Multi-season terrestrial flora and fauna surveys were conducted in
accordance with the NT Environment Protection Authority (NT EPA) flora and fauna survey
requirements, and guidance published under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act). The surveys were informed by the results of a desktop
assessment and included involvement by several members of the ALC and Land & Sea Rangers.
In 2019, Cumberland Ecology undertook an additional survey to confirm the vegetation communities
located within the realigned section of the Northern Eastern Lease access corridor (AA 31711).
2.1.3.1 Flora
Species of Conservation Significance
The Commonwealth Protected Matters Search Tool (DAWE, 2020) indicates that threatened
ecological communities or flora species listed under the EPBC Act are not likely to be present on
Groote Eylandt. The Northern Territory NR Maps tool (DEPWS, 2020) and NRM InfoNet database
(NT Government, 2020) hold records for one threatened flora species on Groote Eylandt, namely
Hernandia nymphaeifolia (Lantern Tree), which is listed as Vulnerable under the Territory Parks and
Wildlife Conservation Act 1976 (NT) (TPWC Act). All records of this species are located outside of
the Eastern Leases, in the north-east of Groote Eylandt and are not considered further in this MMPA.
Introduced Flora
Cumberland Ecology (2015) found that there were no declared weeds and that in general, very few
weed species were present within the Eastern Leases. Weed management controls have been
implemented during subsequent exploration activities however, there is the potential for weed
species present in other areas of Groote Eylandt to become established in the Eastern Leases once
construction and mining activities commence.
Section 5.6.3.7 provides further detail on the monitoring management of weeds by GEMCO. These
measures will continue to be implemented for the Eastern Leases as the project moves into the
construction and mining phases.
2.1.3.2 Fauna
A total of 25 native mammal species, 54 bird species, 31 reptile species and 6 amphibian species
are known to occur within the Eastern Leases based on surveys conducted by Cumberland Ecology
(2015). Of these, eight fauna species of conservation significance listed under the EPBC Act and/or
the TPWC Act have been recorded within or adjacent to the Eastern Leases, with a further 27 fauna
species of conservation significance identified as having the potential to occur. The species identified
as having the potential to occur have not been recorded in recent or historical ecological surveys
however they have been listed on the Commonwealth Protected Matters Database (DAWE, 2020)
and/or identified by URS (2012) and Cumberland Ecology (2015) as having a possible presence
within the Eastern Leases.
A summary of threatened species recorded in the Eastern Leases is provided in Table 2-3.
Threatened species that have the potential to occur in the Eastern Leases are listed in Table 2-4.
Further detail on the management of threatened species by GEMCO is provided in Section 5.6.3.5.
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In 2012, URS conducted a study that sampled freshwater aquatic macro invertebrates within the
Angurugu and Emerald River systems. Taxa diversity for Groote Eylandt was comparable with
unimpaired samples from southern Gulf of Carpentaria drainage basins, with 117 taxa sampled. No
exotic macro invertebrates were recorded during the survey. A more recent study undertaken along
the Emerald River (C&R Consulting, 2018) found a similar diversity of macro invertebrate taxa to the
URS (2012) study (on a comparison of raw data).
In 2015, Cumberland Ecology completed a study that sampled freshwater aquatic macro
invertebrates within the Amagula and Emerald River systems. The analysis indicated that the
watercourses are in good to moderate condition for macroinvertebrates.
Ants
Surveys conducted by URS (2012) indicated that the ant fauna of Groote Eylandt is widely
represented across the Top End, with 95% of the species recorded during the survey found across
the region. A total of 103 native ant species were recorded, while 5 exotic species are known from
the area: Monomorium destructor, M. floricola, M. pharaonis, Paratrechina longicornis, and
Tetramorium simillimum.

2.2

Socio-Economic Environment

The Groote Eylandt Archipelago, which includes Groote Eylandt, Bickerton Island and a number of
smaller, neighbouring islands, has a population of approximately 2,500 people (Australian Bureau
of Statistics, 2017a). The Traditional Owners of the Groote Eylandt Archipelago have co-existed
with GEMCO since the mine was established in the 1960s.
As the primary industry on Groote Eylandt, the GEMCO mine has played a significant role in the
economic development of the island and in shaping the social fabric of the community. Royalties
and a number of other related payments from the mine benefit the Traditional Owners of Groote
Eylandt through investment in housing, infrastructure, services, and capacity development.
Section 2.2.4 of the FY21-FY24 MMP describes the support GEMCO provides to the Groote Eylandt
community in further detail.
Current Land Use
Groote Eylandt is declared as Aboriginal land under the Aboriginal Land Rights (Northern Territory)
Act 1976 (Cth) (ALRA) and is managed by the ALC on behalf of the Traditional Owners. In
accordance with the ALRA, a Mining Agreement was signed by GEMCO and the ALC in 2016
authorising GEMCO to undertake mining activities within the Eastern Leases. Section 3.2 provides
further detail on GEMCO’s obligations under this Mining Agreement. The majority of Groote Eylandt
is not open to the general public however, the ALC has nominated a number of recreation areas that
can be accessed by the public, subject to a permit system.
Key land uses on Groote Eylandt include the townships of Alyangula, Angurugu and Umbakumba,
various satellite communities, mining and exploration activities (undertaken by GEMCO on Groote
Eylandt and Winchelsea Mining Company Pty Ltd on Winchelsea Island), and traditional Aboriginal
cultural practices such as hunting and gathering. There are also small-scale eco-tourism activities
on Groote Eylandt, including a resort near Alyangula.
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There are smaller outstations in close proximity to the Eastern Leases, namely Wurrumenbumanja
and Yedikba (refer Figure 1-3). Both Wurrumenbumanja and Yedikba outstations are sporadically
occupied by Aboriginal residents.
The Ajubukwajumanja recreation area (also known as the Leske Pools recreation area) is located
directly to the south of the Southern Eastern Lease.
There are no declared National Parks, commercial farming or agricultural practices currently
undertaken on Groote Eylandt, although the ALC have recently investigated the feasibility of
aquaculture farming.
Currently, there is no permanent infrastructure within the Eastern Leases, although there are a
number of unsealed access tracks (refer Figure 1-3). These include tracks developed by GEMCO
as part of its exploration activities in the Eastern Leases. Access tracks within the Eastern Leases
are also used by Aboriginal residents to access areas of cultural significance.
Identified Stakeholders and Consultation
GEMCO undertakes consultation with stakeholders utilising a range of methods at varied
frequencies. Engagement with stakeholders is planned annually and considers the specific
engagement needs of the individual stakeholder. Further detail on stakeholder engagement
undertaken by GEMCO (including for the Eastern Leases) is provided in Section 2.2.2 of the
FY21-FY24 MMP.
The ALC, as the representative body of the Traditional Owners of Groote Eylandt, is a high priority
stakeholder. GEMCO’s engagement strategy with the ALC is described in Section 2.2.2 of the
FY21-FY24 MMP. The ALC provided their endorsement of this MMPA on 6 August 2021 (refer
Appendix 9.3).
Workforce Description and Demography
A description of GEMCO workforce and demography is provided in Section 2.2.3 of the
FY21-FY24 MMP. This existing workforce will be used during mining operations for the Eastern
Leases.
A supplementary fly-in fly-out (FIFO) workforce of approximately 90 persons will be used for the
Eastern Leases construction phase over a period of 24 – 48 months from FY22.
Community Affairs
South32’s Community Standard (refer Appendix 9.9 of the FY21-FY24 MMP) outlines how
operations understand their communities and develop appropriate plans to ensure that each
operation can create shared benefit through its social and environmental leadership.
A description of planned GEMCO engagement with, and investment in, Groote Eylandt communities
during the term of this MMPA is provided in Section 2.2.4 of the FY21-FY24 MMP.
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to ensure compliance with GEMCO’s environmental obligations under the Mining Agreement,
including the requirement to develop the following documents prior to the commencement of mining
within the Eastern Leases:
 An Upper Catchment Area Monitoring and Management Plan (UCAMMP) for Emerald River
Tributary 2 (GEM-PRO-9008). UCAMMP assessment and response programs are described in
the Groundwater Dependent Ecosystem (GDE) Monitoring Program (GDEMP) and Water
Management Plan sections of this MMPA (refer to Section 5.6.3.3 and Section 6, respectively);
 A Biosecurity Management Plan (GEM-PRO-9009). GEMCO management controls for key
Eastern Leases biosecurity threats are summarised in Section 5.6.3.6 to Section 5.6.3.8 of this
MMPA; and
 The GEMCO Mine Closure Plan, prepared in consultation with the ALC (refer Section 8).
GEMCO’s general cultural obligations under the Mining Agreement are as follows:
 Ensure all personnel (including the additional construction workforce required for Eastern Leases)
are familiar with Aboriginal tradition and culture. It is mandatory for all GEMCO employees and
contractors to complete cross-cultural training within the first weeks of commencing work at
GEMCO;
 Ensure all personnel comply with the Groote Eylandt Liquor Management Plan. GEMCO’s mine
site induction ensures all GEMCO employees and contractors are made aware of their obligations
regarding the use of drugs and alcohol prior to commencing work at GEMCO; and
 Provide employment opportunities to Aboriginals or incorporated Aboriginal bodies. Section 2.2.2
of the FY21-FY24 MMP provides details on GEMCO’s Indigenous Employment Plan.
Section 3.3.1 outlines GEMCO’s obligations under the Mining Agreement with regards to Sacred
Sites and cultural heritage objects and the processes in place to ensure compliance with these
obligations.
South32 Corporate Standards
South32’s Code of Business Conduct (the Code) sets the standards of conduct expected from its
people, partners and suppliers across all its operations, including GEMCO. The Code, together with
South32’s values of care, trust, togetherness and excellence, is to guide every decision made by
every individual across the business.
The required standards of conduct and GEMCO compliance with the Code are discussed in
Section 3.2.2 of the FY21-FY24 MMP.
International and National Guidelines
GEMCO conducts operations in accordance with a number of guidelines, codes of practice and best
practice initiatives, as directed by South32’s Code of Business Conduct and supporting
documentation (South32/GEMCO policies and standards) or other regulatory bodies.
These are detailed within the relevant sections of this MMPA and include guidelines relating to
environmental management and monitoring, construction and closure planning.
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Mine Design
Mine designs for each mining strip are prepared by the GEMCO Production Planning team to enable
execution of the mine schedule. This design process is described in Section 4.1.3 of the
FY21-FY24 MMP and will continue to be used for the Eastern Leases.
Figure 4-3 illustrates a cross section of typical quarry designs for various stages in the GEMCO
mining process.
4.1.3.1 Water Requirements
Most quarries at GEMCO intersect the water table during the mining process. For the Eastern
Leases, water management requires the capture and management of inflows which are then utilised
for dust suppression in site operations. As per the EIS, discharge of the collected water shall only
occur during extreme weather events and are controlled based on known water quality constraints.
Discharge of water may also be required during the early stages of construction for the Eastern
Leases quarry water dams (refer Section 6.1.1.3) if volumes of water intersected cannot be captured
and stored on site. Section 6 provides further detail on the Eastern Leases water management
system.
4.1.3.2 Ore and Product Stockpiles
Ore from the Eastern Leases will be transported for processing via a network of dedicated haul roads
to existing ore and product stockpiles located at the Western Leases. Ore from the Eastern Leases
will be handled, processed and stockpiled generally in accordance with the process described in
Section 4.1.3.2 of the FY21-FY24 MMP.
4.1.3.3 Rehabilitation
The progressive mine rehabilitation process implemented by GEMCO is summarised in
Section 4.1.3.3 of the FY21-FY24 MMP. This process will continue to be implemented for Eastern
Leases.
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Mining Reserves and Geology
GEMCO’s Mineral Resources and Ore Reserves are reported each financial year in accordance with
ASX Listing Rule requirements. The South32 Annual Report 2020 can be accessed online via the
South32
Investor
Centre:
https://www.south32.net/investors-media/investor-centre/annualreporting-suite. The Eastern Leases ore quantities are not part of the South32 Annual Report 2020
as ore reserves are only reported after projects are formally approved for development within
South32. The figures provided in this document are therefore supplied for the purposes of obtaining
regulatory approvals.
It is noted that the Mineral Resources and Ore Reserves reported in the South32 Annual Report are
expressed in dry metric tonnes, while most of the quantities in this MMPA are expressed in wet
metric tonnes.

Section 2.1.2.2 provides a description of the mine geology.
Mining Performance against MMP
GEMCO report on annual mining performance in the annual EMR submitted to DITT for each
financial year. The EMR will include a review of forecast and actual volumes of overburden and ore
production for Eastern Leases following the commencement of mining.

4.2

Processing Activities

A summary of the forecast production profile for the Concentrator, SBP and Logistics for FY21-FY24
is provided in Section 4.2 of the FY21-FY24 MMP. GEMCO will report on its performance against
this MMPA in annual EMRs and provide updated forecast values for the remaining years of this
MMPA, as required.
Treatment and Ore Processing Operations
Manganese ore extracted from the Eastern Leases will be hauled to Western Lease ROM stockpiles
prior to treatment at existing GEMCO processing facilities. This process is described in Section 4.2.1
of the FY21-FY24 MMP.
Geochemical testing undertaken to support the EIS identified small areas of PAF material in the
north-western portion of the Southern Eastern Lease. GEMCO have developed a procedure for the
monitoring, handling and emplacement of any PAF material encountered during Eastern Leases
mining operations to ensure that potential risks are appropriately managed (refer Section 5.6.3.12).
The procedure has also been developed to meet the PAF management commitments in the EIS and
the associated recommendations of Assessment Report 77.
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Figure 4-4 also identifies additional areas proposed for future exploration activities within the Eastern
Leases. The location and extent of activities within these proposed areas will be refined by GEMCO
pending the results of future exploration works and mine planning reviews (refer to Section 4.1.2).
Clearing of access tracks and drill pads is required to undertake exploration drilling activities.
Clearing is carried out using a scrub dozer in accordance with GEM-PRO-4149 Permit to Clear and
Burn Vegetation and related documents. Tracks are nominally 3 m wide, and pads are typically a
maximum 20 m by 20 m (including track width). Clearing is conducted using the “blade up” method,
whereby the blade of the dozer is lifted to ensure topsoil is largely undisturbed and retains vegetative
material (i.e. roots and tubers) and the soil seed bank. This facilitates natural regrowth of tracks and
pads and therefore, no active rehabilitation is undertaken on the Eastern Leases. Exploration tracks
and pads are left for vegetation to regenerate naturally and all holes are capped and filled
immediately after drilling.
Exploration Performance against MMP
GEMCO report on annual exploration performance in the annual EMR submitted to DITT for each
financial year. Eastern Leases exploration performance will be reported in the EMR for Authorisation
0126-01, should DITT approve this MMPA.

4.4

Projects

Major GEMCO capital projects planned for the FY21-FY24 period are described in Section 4.4 of the
FY21-FY24 MMP.
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Commitments and Recommendations Register
The status of existing GEMCO management commitments and actions agreed with regulatory
agencies are described in Section 5.3.3 of the FY21-FY24 MMP.

5.4

Environmental Training and Education
Training and Inductions

GEMCO is committed to educating its employees and contractors about their individual
environmental responsibilities in order to facilitate effective environmental management. This is
accomplished through the implementation of appropriate induction, training and education programs.
A summary of the general environmental inductions and training requirements for GEMCO personnel
is provided in Section 5.4 of the FY21-FY24 MMP. Induction and training requirements have been
revised to include additional material for construction and operational commitments described in the
Eastern Leases EIS and regulatory approvals.

5.5

Environmental Emergency Preparedness and Response

Emergency preparedness and response procedures are an essential part of effective environmental
management. GEMCO’s Crisis and Emergency Management Plan provides a framework for
responding to all crisis and emergency situations. By utilising the People, Environment, Assets,
Reputation, Livelihood (PEARL) priorities system, incidents are managed to ensure any potential
damage to the natural and social environment is minimised.
GEMCO procedures for responses to emergencies and material environmental risks are described
in Section 5.5 of the FY21-FY24 MMP and these documents will be implemented for the Eastern
Leases.

5.6

Implementation, Monitoring and Review
Identification of Environmental Aspects and Impacts

GEMCO has two primary types of risk registers which document all significant risks identified at the
operation, including environmental risks. These include:
 GEMCO’s site-wide material risk register: This register is maintained online in Global360.
Global360 captures material and non-material risks for the operation, identifies risk and control
owners accountable to manage the risks, documents how risks are controlled and schedules
routine activities to ensure controls remain effective; and
 Operational risk registers: These registers cover relevant departmental risks, project risks and
site strategic risks not currently managed within Global360.
Environmental risks were also assessed as a component of the EIS (2015), which considered the
full range of operational activities proposed for the Eastern Leases (as described in Section 4) in
relation to individual aspects of the environment. Key environmental risk aspects that were identified
for the Eastern Leases include:
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 Groundwater;
 Surface water (including erosion and sediment controls);
 Ecology (including biodiversity issues relating to flora and fauna, GDEs and rehabilitation); and
 Social (including social issues relating to air quality, noise, visual amenity, socio-economics and
cultural heritage).
GEMCO have also developed an internal environmental commitments register for the Eastern
Leases, which includes all recommendations, obligations and actions required under the Eastern
Leases regulatory approvals (refer Section 3). This register is regularly reviewed to confirm that all
commitments are allocated to appropriate GEMCO personnel and that required controls are being
implemented.
Risk Assessment
Risk assessment and management is a key part of GEMCO’s business and will continue to be
undertaken in line with South32’s Material Risk Management Standard. Procedures and tools for the
assessment, review and management of material environmental risks for the Eastern Leases are
described in Section 5.6.2 of the FY21-FY24 MMP.
Environmental Management Plans (EMP)
Environmental management at GEMCO is guided by a range of EMPs. These include the following
documents for key environmental risks, which have been developed by GEMCO to consider the
Eastern Leases approvals requirements and commitments:
 PLN-6501 Water Management Plan (see Section 6);
 PLN-6505 Cultural Heritage Management Plan (see Section 5.6.3.1);
 PRO-6506 Blast Management Plan (see Section 5.6.3.2);
 PLN-6503 GDE Monitoring Plan (see Section 5.6.3.3);
 PLN-6503 Erosion and Sediment Control Standard (see Section 5.6.3.4);
 STA-3056 Threatened Species Management Plan (see Section 5.6.3.5);
 STA-3082 Cane Toad Management Plan (see Section 5.6.3.6);
 STA-3091 Weed Management Plan (see Section 5.6.3.7);
 STA-3085 Land and Biodiversity Management Plan (see Section 5.6.3.8);
 STA-27700 Rehabilitation Standard (see Section 5.6.3.9);
 STA-3080 Air Emissions Management Plan (see Section 5.6.3.10).
 STA-3316 Waste Management Plan (see Section 5.6.3.11); and
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 PRO-9007 PAF Material Monitoring and Management Procedure (see Section 5.6.3.12).
A summary of these EMPs and the additional monitoring and management commitments for Eastern
Leases is provided in the following sections. These documents are provided as Appendix 9.7.
5.6.3.1 Cultural Heritage Management Plan
Objectives and Targets
The CHMP sets out the procedures for the management of Cultural Heritage sites within and
adjacent to the Eastern Leases and Haul Road Corridor. The key objectives of the CHMP are to:
 Address all statutory requirements;
 Mitigate potential direct and indirect impacts to Archaeological and Sacred Sites (refer to
Section 3.3 for sites identified during Eastern Leases assessments); and
 Monitor the potential direct and indirect impacts on Archaeological and Sacred Sites.
Management and Mitigation Strategies
The majority of known Archaeological and Sacred Sites fall outside the Eastern Leases limits of
mining and will not be directly impacted. The exception to this is the Manuport, which is located
within the disturbance boundary of the Southern Eastern Leases (refer site ELS14 on Figure 3-2).
GEMCO will liaise with the ALC and gain approval under the Heritage Act to relocate the Manuport
to an area outside the Eastern Leases limits of mining prior to the site being impacted.
Other GEMCO management actions under the CHMP include:
 Maintaining a database of known Archaeological and Sacred Sites within and external to the
mining leases (refer Section 3.3). The database will include the buffer zones to be maintained
around the Sacred Sites, as agreed with the ALC in the Eastern Leases Mining Agreement;
 Maintaining restrictions on the access to Archaeological sites by GEMCO personnel and
contractors. The GEMCO site induction will include information on the restrictions in place to limit
access to Aboriginal land and Archaeological and Sacred Sites listed in the CHMP;
 Continuing to implement the GEMCO ‘Permit to Clear’ process (GEM-PRO-4149) for Eastern
Leases. This process ensures that all land related criteria, including areas of cultural or
environmental significance, are assessed prior to any new disturbance;
 Management of dust impacts through implementation of the Air Emissions Management Plan
(refer Section 5.6.3.10) and annual monitoring of rock art sites to document any changes in the
colour and condition of the art;
 Implementation of the Blast Management Plan that will include blasting limits to protect
archaeological rock shelter sites and controls for potentially sensitive cultural heritage or
archaeological sites (refer Section 5.6.3.2);
 Procedures for the management of previously unrecorded Archaeological finds; and
 Site inductions for all personnel who conduct work within the Eastern Leases.
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Monitoring and Measurement
Monitoring commitments under the CHMP include:
 Monitoring of dust impacts at rock art sites in accordance with the SHIM Consulting (2016)
Handbook for the Assessment of Rock Art Condition with the Eastern Leases. A re-assessment
of the condition of Eastern Leases rock art sites will be completed prior to the commencement of
mining (scheduled for mid-2023). Follow-up monitoring of all sites will then be conducted annually
for the duration of Eastern Leases operations. The ALC will be consulted prior to any monitoring
events and will be invited to participate in the monitoring process;
 Regular inspections by GEMCO when mining in proximity of Easter Leases Sacred Sites, to
ensure that the required buffer zones for each site are being maintained (refer Figure 3-1); and
 Visual monitoring of specific rock art sites will be completed by GEMCO within five days of every
blast event that occurs within 700 m of a site. The Eastern Leases Blast Management Plan and
associated monitoring and management commitments are described in Section 5.6.3.2.
Changes to Monitoring Program
Not applicable. GEMCO will report on any changes to the CHMP monitoring program in future
EMRs.
Effectiveness of Management and Mitigation Strategies
GEMCO will review the effectiveness of CHMP management and mitigation strategies on an annual
basis, or following any investigation of monitoring results.
Non-Conformance and Corrective Action
In addition to the general incident response process summarised in Section 7, GEMCO will:
 Report any incidents where monitoring indicates Eastern Leases activities have impacted
Aboriginal Archaeological or Sacred Sites, in accordance with Section 29 of the MM Act and per
GEM-PRO-3151 Event Management Procedure; and
 Report any Eastern Leases incidents involving Aboriginal Archaeological or Sacred Sites to the
ALC, as required under the Eastern Leases Mining Agreement.
Any proposed changes to CHMP monitoring and mitigation strategies will be discussed with the ALC
prior to updating the document.
5.6.3.2 Blast Management Plan
Objectives and Targets
The Blast Management Plan sets out the procedures for the management of blasting within the
Eastern Leases. The key objectives of the Blast Management Plan are to:
1.

Meet all statutory requirements for all blast related activities and events for the life of the
Eastern Leases;
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2.

Prevent nuisance noise and vibration impacts on sensitive receptors for the life of the Eastern
Leases;

3.

Preserve the well-being of the local community in relation to blasting impacts; and

4.

Preserve the cultural value of significant heritage sites by preventing blasting-related impacts.

Management and Mitigation Strategies
GEMCO has committed to minimising potential impacts from blasting activities associated with its
operations. Additional blast management measures required for Eastern Leases have been
developed to minimise potential impacts to the surrounding community and Archaeological rock art
sites, as a result of blast vibration, overpressure, fly rock, fume and dust.
The Blast Management Plan outlines specific management measures and procedures for the
Eastern Leases, including:
 Blast Design Limits: each blast will be specifically designed to minimise impacts and meet
relevant criteria at all receptors and rock art sites. The design process will target limits to
conservatively allow for some uncertainty in blast effects, with criteria for rock art sites developed
following a geotechnical review of all sites by Red Earth Engineering (2021); and
 Blast Design Process: the design process will follow a staged review until a satisfactory design is
developed that meets the target limits at all receptors and rock art sites. Ground vibration and
overpressure calculations will be based on the recommended method in AS2187.2-2006 (or later
revision of this Standard) or on an alternative method that can be shown to provide results of
similar or better accuracy.
Monitoring and Measurement
Eastern Leases blast events will be monitored to confirm blasting impacts remain within the criteria
described in the Blast Management Plan. Monitoring of blast impacts will occur at the nearest
potentially-impacted receptor or location representative of the closest heritage site(s) identified in
the blast design process. For heritage sites, the location(s) with the greatest potential to be impacted
may be at a greater distance from a blast event where a site has a significantly lower ground vibration
criterion. With the potentially most affected location correctly identified for each blast event, meeting
the criteria at that location ensures the criteria would be met at all other sensitive locations.
As noted previously, visual monitoring of specific rock art sites will be conducted by GEMCO within
five days following every blast event within 700 m of a site.
Changes to Monitoring Program
Not applicable. GEMCO will report on any changes to the blast monitoring program for Eastern
Leases in future EMRs.
Effectiveness of Management and Mitigation Strategies
GEMCO is committed to a program to review the effectiveness of the blast design process for the
Eastern Leases. Comparisons will be made between predicted blast impacts and results from the
blast monitoring program. These comparisons will be completed on a regular basis to review the
accuracy of the blast design process and will consider all blast events and locations for which blast
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monitoring data is available. These comparison reviews will occur:
 Quarterly for the first 12 months following the commencement of blasting within the Eastern
Leases;
 Annually after the first 12 months from the commencement of blasting within the Eastern Leases;
and
 Within 48 hours following any measured exceedance of relevant criteria at any blast monitoring
location or if visible fume is noted at a receptor or rock art site.
Results from the comparisons and design reviews, including a description of any revisions to the
Eastern Leases blast design process or monitoring arrangements, will be reported in future GEMCO
EMRs.
Non-Conformance and Corrective Action
In addition to the general incident response process summarised in Section 7, GEMCO will
investigate any potential exceedance of blast impact criteria or significant impacts to rock structures
associated with known archaeological heritage sites and if required, report to the ALC and regulatory
agencies as an incident.
5.6.3.3 GDE Monitoring Plan
Objectives and Targets
The key objectives of the GDE Monitoring Program (GDEMP) for the Eastern Leases are to:
 Confirm the presence of GDEs and potential GDEs located within the Eastern Leases, based on
a review of the EIS and contemporary vegetation mapping (DENR, 2018);
 Develop a monitoring program to be implemented by GEMCO for the review of GDEs during
Eastern Leases mining operations;
 Provide a procedure for the review and investigation of data gathered within the Eastern Leases
to confirm any potential impacts to GDEs.
Management and Mitigation Strategies
The EIS identified nine vegetation communities within the Eastern Leases as potential GDEs. These
vegetation community Map Units (MU) were adapted from units defined by Webb (1992) and are
listed in Table 5-3. Portions of these MUs within Eastern Leases assessed as potential GDEs under
the GDEMP are shown on Figure 5-1.

FY21-FY24 Mining Management Plan 61

ENVIRONMENTAL MANAGEMENT

 Minimise the requirement for discharge of surface water from Eastern Leases and maximise the
potential that any discharge water will achieve compliance with Eastern Leases water quality
criteria (refer Section 6.3 and Section 6.4);
 Establish a monitoring program for ESC structures within the Eastern Leases; and
 Ensure that ESC measures are maintained in efficient working order at all times.
Management and Mitigation Strategies
The ESC Standard includes both proactive and reactive management and mitigation measures
designed to minimise potential impacts of sediment on receiving waters. The primary management
measure for ESC is the early planning and implementation of structures prior to and during ground
disturbance within each catchment, and the timely rehabilitation of land, post-mining. Rehabilitation
will be undertaken in accordance with GEMCO’s Rehabilitation Standard and associated procedures
(refer Section 5.6.3.3 of the FY21-FY24 MMP).
ESC measures will be considered during planning and established prior to disturbance to reduce the
potential for sediment laden stormwater discharging to the receiving environment. ESC measures
for catchments receiving quarry water (QW) from disturbed areas shall be designed and constructed
by suitably qualified and experienced persons. The development of ESC management measures
will also be documented in accordance with the GEMCO ‘Permit to Clear’ process (GEM-PRO-4149).
The following principles underpin the approach to ESC management for the Eastern Leases:
 Erosion control – prevention or minimisation of erosion caused by runoff on disturbed surfaces;
 Drainage control – a secondary erosion control, prevention or minimisation of erosion caused by
concentrated flows. Appropriate management and separation of different water types
through/around the area of concern; and
 Sediment control – trapping or retention of sediment generated from either overland flow or
concentrated flow.
Erosion Controls
Erosion controls will include:
 Establishment of sediment basins as the primary control where Overburden Emplacement Areas
(OEAs) are external to a quarry (and not draining back into a quarry) due to the rehabilitation
timeframes required. External OEAs will be limited to the footprint of future mining areas (i.e.
sediment basins will likely be temporary structures);
 Disturbed areas, excluding active quarry areas, will have a suitable ground cover established as
soon as practicable (generally prior to the next wet season) to minimise wind and water erosion
potential at the source. For example:
o Areas available for permanent rehabilitation will be revegetated in accordance with the
GEMCO Rehabilitation Standard (refer Section 5.6.3.9) and associated procedures;
o Haul roads and hardstand areas will have a suitable road base to minimise erosion at the time
of construction and will also include sediment traps;
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o Externally draining embankment batters and haul road “roll-over” protection bunds will be
reshaped and appropriate erosion controls applied at the time of construction; and
o Topsoil stockpiles will have appropriate erosion controls applied (vegetation cover preferred)
as soon as possible after establishment.
Drainage Controls
Drainage is to be used to convey and separate diverted clean water, stormwater or QW. Drainage
structures for the Eastern Leases will be classified as either permanent or operational (constructed
on a temporary basis).
Permanent drainage refers to diversion channels that will be in place throughout the life of the
Eastern Leases. These channels require a higher level of design to limit the potential maintenance
liability for the period between when mining has ceased and final rehabilitation of GEMCO has been
completed. Permanent drainage channels shall be designed by a suitably experience and qualified
person and comply with the Water Act. For all permanent diversions, vegetation will be used as the
primary method of stabilising channel bed and banks, benches and floodplain drainage paths.
Operational drainage controls shall be designed and constructed in accordance with the Best
Practice Erosion and Sediment Control Guidelines (IECA, 2008) and the Eastern Leases Basis of
Design document (whichever is more stringent). The NSW Managing Urban Stormwater: Soils and
Construction (Landcom, 2004 & NSWDECC, 2008) will also be used for further reference in the
design and implementation of operational drainage controls.
Specific design standards are applied to operational drains that convey runoff to a sediment basin
or QW dam, including:
 As a minimum, drains constructed in catchments with a disturbance duration risk rating of medium
or higher (as per the ESC Standard) shall be topsoiled and seeded to minimise potential for
channel erosion; and
 Drains constructed with a high slope (>1.8%) shall be lined with appropriate engineered
armouring (liners, rock or similar), where possible.
Sediment Controls
The following sediment controls will be adopted at the Eastern Leases:
 Sediment control measures shall be designed and constructed in accordance with the Best
Practice Erosion and Sediment Control Guidelines (IECA, 2008);
 Supplementary sediment control measures will be used as required to reduce the movement of
sediment from the location that it was entrained and are considered an important component of
best practice sediment control. Such measures may include excavated sediment traps, rock
check dams or sediment fencing/bunds;
 Sediment basins will be designed to trap a proportion of entrained sediment. Designs
implemented for sediment basis (including flow-through basins, wet basins and containment
basins) will depend on operational function and risk rating assigned to each catchment area in
accordance with the ESC Standard;
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 The sediment storage volume will be de-silted on an annual basis (at a minimum); and
 All sediment basins shall be constructed with a spillway with appropriate drainage controls. An
energy dissipator will be included downstream of the spillway where required. The spillway and
downstream controls shall be designed and constructed in accordance with the Best Practice
Erosion and Sediment Control Guidelines (IECA, 2008).
Monitoring and Measurement
Monitoring will be undertaken to confirm the success of the ESC and QW management structures
and to identify any necessary remedial actions.
Monitoring will include routine inspections of structures identified on the ESC and QW inventory
asset register for the Eastern Leases, with additional inspections triggered on a rain event basis.
Details on the frequency of routine inspections and the triggers for event-based monitoring
inspections are detailed in Table 5-6 and Table 5-7, respectively. These inspections will be
undertaken in each catchment area within the Eastern Leases where ESC structures are in place,
and will document:
 Water quality (field pH, EC and turbidity);
 Sediment storage volume;
 The condition of all ESC structures (i.e. record findings from the review of signs of erosion/scour,
deterioration that requires maintenance);
 Occurrences of excessive sediment deposition (whether on lease or downstream of sediment
basins) that require remedial action or maintenance; and
 Any failure of ESC structures, or where significant maintenance work is required.
To assist monitoring and maintenance, the sediment storage volume will be clearly marked on each
permanent storage dam.
Maintenance responses that are identified during an inspection will be actioned in GEMCO’s
Global 360 system. Maintenance shall be undertaken prior to the next wet season, where feasible
(i.e. start of November each calendar year).
Examples of deficiencies in ESC management measures that will trigger maintenance actions
include, but are not limited to:
 Damage/scouring to ESC and QW structures;
 Sediment deposition in excess of the sediment storage volume;
 Damage/deterioration of access tracks or the ability to inspect/monitor, or maintain and/or operate
area/infrastructure/equipment;
 Spill, contaminated or waste materials accumulated/deposited in ESC structures or their
associated catchment areas; and
 Outlet controls of spillways and discharge points.
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 Management responses should a Cane Toad introduction event take place.
Under the conditions of EPBC 2014_7228, the updated Cane Toad Management Plan must be
implemented by GEMCO under the Commonwealth EMP prior to the commencement of construction
for Eastern Leases.
5.6.3.7 Weed Management Plan
A description of the GEMCO Weed Management Plan is provided in Section 5.6.3.6 of the
FY21-FY24 MMP. The Weed Management Plan has been updated in 2021 to reflect contemporary
NT government advice on weed species and management measures required for Eastern Leases,
including the requirements of Assessment Report 77 and Condition 10(e) of EPBC 2014_7228 for
Eastern Leases. The Weed Management Plan will be implemented by GEMCO under the
Commonwealth EMP prior to the commencement of construction for the Eastern Leases.
GEMCO will also complete a survey within the Eastern Leases to identify the presence of weed
species that have become established since the Cumberland Ecology (2015) study for the EIS and
develop a programme for the management of any outbreaks prior to construction occurring.
5.6.3.8 Land and Biodiversity Management Plan
A description of the GEMCO Land and Biodiversity Management Plan is provided in Section 5.6.3.2
of the FY21-FY24 MMP.
The plan includes a summary of the monitoring of invasive species by GEMCO. To address the EIS
commitment regarding implementation of a mosquito monitoring program for Eastern Leases, the
GEMCO Environment Team will continue to assist Northern Territory and Commonwealth regulatory
agencies during their routine exotic mosquito surveillance visits to Groote Eylandt. This assistance
will continue to be provided by GEMCO on request and may include:
 Notifying the community and GEMCO workforce of scheduled site visits via community and site
wide engagement methods (refer Section 2.2 of the FY21-FY24 MMP); and
 Supporting sampling and co-ordinating mosquito collection activities by the Department of
Medical Entomology (Top End Health Service) and DAWE at residential properties within the
township of Alyangula and GEMCO lease areas, including Eastern Leases and the GEMCO port
facility.
Other monitoring and management controls described in the GEMCO Land and Biodiversity
Management Plan will not require any material changes for Eastern Leases activities during FY21FY24.
5.6.3.9 Rehabilitation Standard
A description of the GEMCO Rehabilitation Standard is provided in Section 5.6.3.3 of the FY21FY24 MMP. The management controls and development criteria described in the Rehabilitation
Standard will be reviewed prior to the commencement of construction for Eastern Leases and
updated, as required. No material changes to the existing GEMCO procedures for progressive
rehabilitation of the site are anticipated for Eastern Leases activities scheduled during FY21-FY24.
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To address rehabilitation commitments in the Eastern Leases Project Supplement to the Draft EIS
(Hansen Bailey, 2016), GEMCO will complete the following programs during FY21-FY24:
 A trial within existing GEMCO rehabilitation areas to assess the value of using salvaged timber
resources in promoting habitat values for fauna species (scheduled for FY23); and
 A trial to assess the use of controlled fires in GEMCO rehabilitation and the resilience of these
areas to fire regimes (scheduled for FY22).
Where trial results identify positive outcomes for rehabilitation performance, GEMCO will revise the
site Rehabilitation Standard to include additional monitoring and management requirements for
controlled burning or the re-use of salvaged timber within Eastern Leases. The results of these
rehabilitation trials will also be reported in the respective GEMCO EMRs.
5.6.3.10 Air Emissions Management Plan
A description of the Air Emissions Management Plan and controls to minimise emissions from
GEMCO operations is provided in Section 5.6.3.7 of the FY21-FY24 MMP. In accordance with EIS
commitments, the Air Emissions Management Plan has been reviewed for Eastern Leases and
includes an additional High Volume Air Sampler (HVAS) site, to be installed at Yedikba Outstation
(refer Figure 1-3) prior to the commencement of construction. This site will provide PM10 air
emissions monitoring data representative of the community location closest to the Eastern Leases.
All other GEMCO monitoring and operational controls to minimise air quality impacts from the
Eastern Leases will be implemented in accordance with the updated Air Emissions Management
Plan.
5.6.3.11 Waste Management Plan
A description of the GEMCO Waste Management Plan is provided in Section 5.6.3.1 of the FY21FY24 MMP. The management controls described in the Waste Management Plan will be
implemented for Eastern Leases and will not require any material changes during FY21-FY24.
5.6.3.12 PAF Materials Monitoring and Management Procedure
As noted in Section 4.2, geochemical testing undertaken to support the EIS identified a small area
of PAF material in the north-western portion of the Southern Eastern Leases. To address this
potential risk and associated EIS commitment, GEMCO have developed a procedure that outlines
the monitoring and management requirements for PAF material that may be encountered during
mining within the Eastern Leases.
Monitoring to identify PAF material will be undertaken when mining clay overburden at depths below
15 m that are within 500 m of boreholes EL-S-MB05 and EL-S-MB06 identified in the EIS (refer
Figure 5-3). Samples will be collected ahead of mining within these areas from the cuttings of
selected drill holes in order to identify any PAF material. During mining operations, recently
excavated and dumped material sourced from within 500 m of groundwater bores EL-S-MB05 and
EL-S-MB06 will also be randomly sampled. Samples will be analysed using the Net Acid Generation.
Test samples with a NAGpH of less than 4.5 will be considered PAF, while samples with a NAGpH
of 4.5 or greater will be classified as NAF.
Any mining blocks identified as PAF will be selectively handled and emplaced with a cover of trafficcompacted, NAF overburden to limit the infiltration of air and water.
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Surface run-off and groundwater seepage water downstream of Eastern Leases OEAs will be
monitored on a quarterly basis during mining operations. Sample results outside of the relevant
water quality trigger values in Eastern Leases Water Management Plan (refer Section 6) will be
investigated to determine whether Acid Mine Drainage (AMD) is a contributing factor.
In the unlikely event that AMD is identified in surface runoff and groundwater seepage monitoring
downgradient of OEA(s) where PAF material has been buried, GEMCO will investigate the source
using additional overburden sampling and testing. Remediation options may include addition of
agricultural limestone to identified PAF materials during placement and/or reducing the amount of
time that any identified PAF material is exposed to weathering conditions prior to covering with NAF
material.

5.7

Key Environmental Activities for the Oncoming Period

Eastern Leases activities scheduled during FY21-FY24 are described in Section 4, with key
commitments for FY21-FY24 described in Section 5.3.1.
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6

WATER MANAGEMENT PLAN

This section of the MMPA outlines the management of surface water and groundwater for GEMCO
Eastern Leases.

6.1

Current Conditions
Surface Water

6.1.1.1 Watercourses
The Eastern Leases are located within the upper catchments of the Emerald, Amagula and Angurugu
Rivers. The main perennial watercourses and their catchments are illustrated in Figure 6-1. The
drainage lines within the Eastern Leases are predominantly ephemeral, although sections of
perennial streams are present near the fringes of the Southern Eastern Lease.
The Emerald River drains towards the west and has three major tributaries (which are referred to as
Tributary 1, Tributary 2 and Tributary 3). The Northern Eastern Lease is drained by the Emerald
River, with the main channel and Tributary 1 passing through the lease.
Within the Eastern Leases, the main channel of the Emerald River is well defined, with the bedform
and banks largely controlled by exposed rock. An alluvial fan develops where Emerald River –
Tributary 1 enters the main channel downstream of the Northern Eastern Lease.
Emerald River – Tributary 2 enters the main channel approximately 4.7 km downstream of the
Tributary 3 confluence. Tributary 2 drains the western extent of the Southern Eastern Lease, with
the headwaters of Tributary 2 being located within the lease. The flow within Tributary 2 develops
into a network of perennial pools near the western boundary of the Southern Eastern Lease.
Emerald River – Tributary 3 enters the main channel approximately 1.1 km downstream of the
Tributary 1 confluence. Tributary 3 intersects the Eastern Leases Haul Road Corridor only.
The Emerald River becomes a 4th order stream at the confluence with Tributary 2. Upstream of this
confluence, including within the Northern Eastern Lease, the Emerald River is a 2nd or 3rd order
stream.
The Emerald River enters the Gulf of Carpentaria approximately 12.6 km downstream of the
Northern Eastern Lease and 7 km downstream of the Southern Eastern Lease. The Amagula River
and its two major tributaries (referred to as Tributary 1 and Tributary 2) drain the eastern portion of
the Southern Eastern Lease. The main channel enters the Southern Eastern Lease from the east
and exits towards the south. The main channel intersects the south-eastern corner of the Southern
Eastern Lease for a short distance (approximately 0.8 km). The main channel is generally 40-50 m
wide and located within a narrow floodplain (approximately 400 m wide). The main channel of the
Amagula River has a perennial flow regime.
Amagula River – Tributary 1 flows north-south through the Southern Eastern Lease and enters the
main channel approximately 900 m south of the lease boundary. Tributary 1 exhibits perennial flow
near the confluence with the Amagula River main channel. Amagula River – Tributary 2 is an
ephemeral stream that flows north-south through the Southern Eastern Lease. Tributary 2 enters
the Amagula River main channel near the southern boundary of the Southern Eastern Lease.
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Within the Southern Eastern Leases, the Amagula River is a 4th order stream. The Amagula River
enters the Gulf of Carpentaria approximately 22 km downstream of the Southern Eastern Lease.
The Emerald and Amagula Rivers are considered to be environmentally and culturally sensitive
features. To minimise potential impacts, buffers have been defined around the main channels of
these watercourses (refer to Figure 1-4). The extent of the buffers is equivalent to the 1 in 100 year
average recurrence interval (ARI) flood extents of these watercourses (as determined using a
hydraulic model). All quarries will be sited outside of these buffers.
The Angurugu River is located 2 km to the north of the Northern Eastern Lease and flows westwards
to the coast. A portion of the Northern Eastern Lease (approximately 181 ha) is located within the
Angurugu River catchment. Runoff within this part of the catchment will continue to drain to the
Angurugu River via minor drainage lines and overland sheet flow.
The Ajubukwajumanja recreation area (including Leske Pools) is located on the main channel of the
Amagula River, approximately 2.4 km south of the Southern Eastern Lease (refer to Figure 1-3).
This swimming hole is popular for day trips, overnight camping or camping over extended periods.
6.1.1.2 Surface Water Quality
The central region of Groote Eylandt is characterised by elevated rocky outcrops that form hills and
escarpments. Vegetation and soil cover is limited within these rocky areas. The regional surface
geology is naturally enriched in metals and depleted in minerals, and exhibits low soil erosion rates.
This results in naturally low sediment loads and elevated metals in watercourses (Hansen Bailey,
2015b).
The baseline water quality of the Amagula and Emerald Rivers is similar, due to their similar geology
and catchment conditions. The water within these streams is typically acidic and non-saline, with
low turbidity and suspended sediment. These streams may experience naturally elevated
concentrations of metals including aluminium, copper, manganese and zinc.
Baseline surface water quality monitoring for Eastern Leases was undertaken from January 2014
until December 2019. Monitoring was undertaken at eight locations within the Emerald River and
Amagula River catchments (refer to Figure 6-2). The baseline water quality data for the Emerald
and Amagula Rivers is summarised in Appendix 9.5.
RGS (2015) conducted a geochemical assessment of the overburden materials present within the
Eastern Leases. Runoff from OEAs is generally expected to be non-saline and low in metals and
metalloids (except for naturally elevated manganese levels). Therefore, runoff from OEAs is not
expected to affect downstream water quality.
Runoff from OEAs and infrastructure areas may exhibit elevated sediment levels. Runoff from
disturbed areas is managed in accordance with GEMCO PLN-6504 Eastern Leases Erosion and
Sediment Control Standard (refer to Section 5.6.3.4). Given the benign geochemistry of runoff,
passive release of water from sediment dams (i.e. following treatment) is not expected to adversely
affect downstream water quality.
Discharge limits have been adopted to ensure that the water quality of the receiving watercourses
does not exceed background variability. These discharge limits are presented in Table 6-8.
Only small volumes of hydrocarbons will be stored within the Eastern Leases. Appropriate spill
management measures will be implemented to prevent any hydrocarbon spills (if they occur) from
entering the receiving environment.
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6.1.1.3 Water Balance
A water balance model (GoldSim) was used to determine the following:
 Quantities of quarry water that will be generated;
 Requirement for external water supplies; and
 Whether controlled discharges are needed during wet periods.
The water balance model uses historical climate records (132 years of data) to simulate the site
water balance during the mining period. The water balance assessment was undertaken assuming
there will be no water transfers between the northern and southern operations at the Eastern Leases.
The water balance was simulated for the seven financial years of mining operations. The modelled
water balance under median conditions (50th percentile rainfall), wettest conditions (>99th percentile
conditions) and driest conditions (<1st percentile conditions) is presented in Table 6-1, Table 6-2
and Table 6-3, respectively. It should be noted that quarrying operations occur for only part of the
year during project year (financial year) 1 and project year (financial year) 7.
Given the planned quarry water storage volume at the Eastern Leases (consisting of the EL Northern
Storage (ELNS), EL Southern Storage (ELSS) and the EL5C quarry void), discharges will not be
required under normal operating conditions. The water balance model predicted the total maximum
quarry water inventory (i.e. under the wettest climate simulation assessed) would be 1,848 ML,
including 419 ML in the Northern Eastern Lease and 1,429 ML in the Southern Eastern Lease.
As indicated in Table 6-4, the quarry water dams and contingency void storage have sufficient
capacity to contain all historically recorded storm events. The maximum operating volume for each
storage has been set to retain a freeboard between the maximum operating volume and the spillway
of at least the 1% AEP 120-hour storm volume (622 mm). As such, emergency discharges from the
quarry water storages are not expected unless an unprecedented wet period occurs.
6.1.1.4 Reduction in Catchment Area
During mining, the proposed drainage arrangement will result in containment of up to approximately
76 ha of the Emerald River catchment (Eastern Leases project year 4) and 33 ha of the Amagula
River catchment (Eastern Leases project year 6). This will result in minor decreases (0.97% and
0.29%) in the respective watercourse catchments at the historic gauging locations and any resultant
change in watercourse flow or level would be imperceptible downstream of the Eastern Leases.
6.1.1.5 Flooding
The mine planning buffers adopted for the Eastern Leases (refer to Figure 1-4) serve the dual
purpose of both protecting watercourses from direct mining impacts and protecting quarries from
flooding. A 2-dimensional hydraulic model (TUFLOW) was used by WRM (2015) to confirm the
effectiveness of the watercourse buffers. In summary, the model demonstrated that:
 Flows in the Emerald River (main channel) will remain unimpeded for all events up to a 1 in 100
year storm event;
 No quarries will be inundated by flooding of the Emerald River (main channel) for all events up to
a 1 in 100 year storm event;
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Haul road crossings will be installed with low flow drainage culverts designed to convey up to the
1 in 2 year ARI flood flow. Floods larger than the design event will flow over the culvert. Accordingly,
there will be no retention of water within these watercourses due the construction of Eastern Leases
haul road crossings.
Haul road crossing locations will be inspected prior to commissioning to ensure that external bank
slopes are stable and have been revegetated.
Watercourse crossings will be constructed progressively as the mining operations expand. These
crossings will be retained for the life of the mine and removed after completion of mining (subject to
consultation with the ALC and Traditional Owners).
Groundwater
6.1.2.1 Aquifers
The stratigraphic sequence at the site consists of geological units ranging in age from Quaternary to
Proterozoic. The Proterozoic basement is a strongly jointed quartzite. The rugged and sparsely
vegetated hills and escarpments at Groote Eylandt are formed by outcropping of the quartzite.
Outside of these outcrops, the Proterozoic basement is overlain by a sequence of later sedimentary
deposits. Table 6-5 identifies the water bearing units present within the Eastern Leases.
The primary groundwater bearing units are the shallow laterite and the deeper marine sandstone
and reworked basement. The lithology of the reworked basement is quartz sandstone derived from
weathering of the underlying quartzite. The two deeper sandstone units act as a single aquifer and
are collectively referred to as the Cretaceous sandstone. The shallow laterite and the deeper
Cretaceous sandstone are separated by claystone units, which are aquitards.
Baseline water level monitoring indicates that groundwater head is greater in the shallow laterite
than the deeper sandstone. This indicates that the hydraulic gradient is downwards (AGE, 2015).
However, downward seepage is constrained by the low hydraulic conductivity of the claystone units.
As a result, the groundwater regime consists of an unconfined shallow water table in the laterite and
a deeper confined aquifer.
Water levels in the shallow laterite aquifer exhibit a strong correlation with rainfall, which indicates
that this aquifer is rapidly recharged. Groundwater flow is strongly influenced by local
geomorphology. Within the Emerald River and Amagula River catchments, the direction of flow is
towards the main channels (AGE, 2015). As such, the shallow aquifer provides baseflow to the
Emerald and Amagula rivers. The hydraulic conductivity of the laterite can be highly variable.
Cemented materials have low conductivity, whereas minor granular layers exhibit higher hydraulic
conductivity.
The Cretaceous sandstone exhibits good hydraulic conductivity and is therefore a productive aquifer
(where saturated) (AGE, 2015). Groundwater flow in the deeper aquifers is less influenced by
topography. Measured water levels in the deeper bores indicate that the flow direction in the deeper
aquifers is towards the west coast of Groote Eylandt.
The Quaternary sediments are highly permeable but are generally less than 3 m thick. This unit is
generally unsaturated, although a shallow water table may form at the base of this unit during the
wet season. This is a not a productive aquifer due to short residence time for water in this unit (AGE,
2015).
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6.1.2.3 Water Users
Two private water supply bores are located within 5 km downstream of the Eastern Leases:
 One bore at Yedikba Outstation, approximately 2.2 km west of the Southern Eastern Lease; and
 One bore at Wurrumenbumanja Outstation, approximately 3.5 km south of the Southern Eastern
Lease.
Both bores draw water from the Cretaceous sandstone aquifer, however only the Yedikba Outstation
bore is currently used as a water source. Drinking water at Wurrumenbumanja Outstation (refer
Figure 1-3) is sourced from the adjacent watercourses.
6.1.2.4 Groundwater Inflows
Potential impacts to groundwater systems were assessed by Australasian Groundwater and
Environmental Consultants (AGE) using a numerical groundwater model (MODFLOW SURFACT).
The groundwater model predicts the following volumes of inflows to the quarries:
 Maximum of 217 ML/year into the quarries in the Northern Eastern Lease quarries in FY 202627; and
 Maximum of 575 ML/year into the quarries in the Southern Eastern Lease quarries in FY 202728.
The maximum annual inflows for the Northern Eastern Lease and Southern Eastern Lease do not
occur in the same year. The maximum annual inflow for the two leases is predicted to be
788 ML/year in FY 2026-27.
Groundwater inflows are sourced predominantly from the laterite aquifer, with smaller contributions
from the Quaternary sediments, manganese orebody and laterite clays.
6.1.2.5 Groundwater Depressurisation
Open cut mining will result in a zone of depressurisation around the quarries. The zone of
depressurisation is defined as the area where the potentiometric surface is lowered by more than
1 m. The zone of depressurisation will be greatest at the end of mining.
The maximum depressurisation occurs in the Southern Eastern Lease due to these quarries being
the deepest. The groundwater model predicts that the laterite aquifer will experience up to 19 m of
depressurisation. The zone of depressurisation is predicted to be limited to within 1 km of quarries.
The marine claystone underlies the manganese ore body and therefore forms the base of the
quarries. Due to the low hydraulic conductivity of the claystone, depressurisation of the deeper
Cretaceous sandstone is predicted to be negligible.
After completion of mining, the backfilled quarries will gradually fill with water, thereby reducing the
hydraulic gradients towards the quarries. The groundwater model predicts that pressures within the
laterite aquifer will recover by 80% within 5 years and recovery to within 1m of the pre-mining water
level within 100 years after completion of mining.
The zones of depressurisation that will be generated by the Eastern Leases will not intersect the
zones of depressurisation created by the existing GEMCO mining operations within the Western
Leases. As such, there will be no cumulative impacts between the Eastern Leases and the Western
Leases.
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Actions and Strategies in Response to Identified Risks
Prevention and mitigation measures for the key risks to water resources are summarised in Table
6-7.
6.3.2.1 Surface Water Management Strategy
The key principles of the surface water management strategy for Eastern Leases are:
 Where possible, divert clean runoff around areas disturbed by mining activities;
 Control sediment-affected water in accordance with PLN-6504 Eastern Leases Erosion and
Sediment Control Plan, which will involve capturing and treating sediment-affected water in
appropriate sediment control structures; and
 Contain quarry water in on-site water storages and reuse of quarry water to meet operational
demands (mine water supply).
Diversion drains will be established to direct clean water (i.e. runoff from undisturbed areas) away
from quarries and other disturbed areas. Exact sizes of drains will depend on the area of the
contributing catchment and will be determined during detailed design and implemented in
accordance with the principles described in GEM-PLN-6504 Eastern Leases Erosion and Sediment
Control Plan.
Quarry water is obtained through groundwater inflows to the quarries and runoff from the surrounding
catchment. Quarry water will be captured in sumps constructed in the floors of quarries. The
collected water is pumped from these sumps to on-site quarry water dams or available quarry voids.
The capacities of the proposed quarry water dams are shown in Table 6-4. If necessary during
extremely wet periods, water can be pumped from quarry water dams back to quarries to maintain
sufficient freeboard. Water can be extracted from storage dams as required to meet operational
demands (e.g. dust suppression).
Runoff from the following areas may contain elevated levels of suspended sediment:
 OEAs;
 Haul roads; and
 Mine infrastructure such as staff facilities (crib huts), parking areas and dams.
Runoff from OEAs and infrastructure areas will be collected and treated in sediment dams and traps.
Smaller sediment traps facilitate the removal of coarse sediments close to the source before the
water is directed to larger sediment dams for settling of finer sediments. The quantity and location
of sediment traps will vary depending on the progression of overburden emplacement. All sediment
control structures will be designed in accordance with the principles of the International Erosion
Control Association (2008) Best Practice Erosion and Sediment Control Guidelines. Sediment dams
and traps will be routinely desilted to maintain storage capacity.
Further details on management of sediment-affected water are provided in GEM-PLN-6504 Eastern
Leases Erosion and Sediment Control Standard (refer Section 5.6.3.4).
6.3.2.2 Discharge Limits
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7 INCIDENT REPORTING
Environmental incident reporting is carried out in accordance with GEMCO’s Event Management
Procedure (GEM-PRO-3151 Event Management Procedure). The severity of each environmental
incident is assessed against the DITT Guideline on Environmental Incident Reporting and all
Severity Class 2 and above incidents are reported to DITT under Section 29 of the Mining
Management Act 2001 (NT). Any relevant incidents that occur off-lease are reported to the NT EPA.
GEMCO will also provide environmental incident notifications and reports to the ALC, in accordance
with the GEM-PRO-3014 External Reporting Obligations and the requirements of Clause 7.2 of the
Eastern Leases Mining Agreement.
No environmental incidents occurred within the Eastern Leases during the 2019/20 reporting period.
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8

CLOSURE PLANNING

The South32 Closure Standard, GEMCO Closure Plan and commitments for unplanned closure are
described in Section 8 of the FY21-FY24 MMP.
The GEMCO Closure Plan is scheduled for an update which will occur late 2021 / early 2022. This
review will be undertaken in consultation with the ALC and an updated Closure Plan will be issued
to DITT in 2022. The updated plan will consider Eastern Leases closure and security requirements,
EIS commitments and the activities scheduled for Eastern Leases in FY21-FY24, as described in
this MMPA. Key environmental aspects for Eastern Leases closure planning include:
 Backfilling quarries with overburden:
o To create a free draining landform that broadly replicates the pre-mining topography;
o So there will be no elevated ex-pit overburden storage areas or final voids (defined as deep
quarries that accumulate water) at the end of the mine life;
 Maintaining Traditional Owner access;
 Progressive rehabilitation;
 Reviewing and updating completion criteria including criteria for fauna;
 Identification and appropriate management of PAF material;
 Conducting controlled burn trials in rehabilitation areas;
 Management of pests and weeds;
 Management of water and erosion post-closure;
 Community development and Indigenous employment;
 Protection of archaeological and sacred sites; and
 Development of closure and rehabilitation plans.

8.1

Life of Operation Plan – Unplanned Closure

The GEMCO Closure Plan continues to be integrated with the GEMCO Life of Operations Plan
(LoOP), which currently forecasts mine operations. As the LoOP is updated and reforecast annually,
unplanned closure of Eastern Leases during the term of this MMPA is considered unlikely.
GEMCO response procedures to be implemented in the event of unplanned closure of the site are
described in Section 8.1 of the FY21-FY24 MMP and in Section 9.11 of the GEMCO Closure Plan.
GEMCO will develop appropriate governance arrangements for the continued implementation of
these procedures and any corrective action programs required for Eastern Leases if unplanned
closure should occur, in consultation with key stakeholders.
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9.3

ALC Letter of Endorsement

FY21-FY24 Mining Management Plan 111

APPENDICES

FY21-FY24 Mining Management Plan 112

9.4

Risk Assessment Matrix

The South32 impact and likelihood tables are presented in Figure 9-1 and Figure 9-2. These are used to assess and mitigate risks in line with legal and
company risk assessment frameworks.
Figure 9-1: Risk Impact

FY21-FY24 Mining Management Plan 113

FY21-FY24 Mining Management Plan 114

Figure 9-2: Risk Likelihood
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9.6

Groundwater Monitoring Results Summary

Note: Refer to Figure 6-3 for the location of groundwater monitoring sites

Bore EL-N-MB01D – Water Levels
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Bore EL-N-MB01S – Water Levels

Bore EL-N-MB03D – Water Levels

Bore EL-N-MB03S – Water Levels
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Bore EL-N-MB04D – Water Levels

Bore EL-S-MB05D – Water Levels
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Bore EL-S-MB06D – Water Levels

Bore EL-S-MB06S – Water Levels
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Bore EL-S-MB07D – Water Levels

Bore EL-S-MB07S – Water Levels
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Bore EL-S-MB08D – Water Levels

Bore EL-S-MB08S – Water Levels
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Bore EL-S-MB09D – Water Levels

Bore EL-S-MB09S – Water Levels
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Bore EL-S-MB10D – Water Levels

Bore EL-S-MB10S – Water Levels
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9.7

Eastern Leases Environmental Management Plans

Note: Environmental Management Plans provided separately due to file size
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