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Executive summary
Forward Mining Limited are proposing the development of a new magnetite iron ore mine in the
north-west of Tasmania, approximately 27 km south of the city of Burnie (the Project) on mining
tenement EL18/2007; a mining lease was granted to FML for the tenement in 2015. The
proposal is for a single open cut pit, to be mined by traditional drill, blast and haul methods.
Ore is to be processed at a custom built onsite processing plant and then trucked to Burnie Port
for export to overseas buyers. The mine is planned to produce approximately 5.5 million tonnes
(Mt) of magnetite concentrate at a rate of 1 Mt per annum at peak production capacity, over an
eight-year life of mine period. Construction is expected to take approximately 11 months,
followed by a one-month commissioning phase.
The major infrastructure associated with the Project includes the mine pit itself, two waste rock
dumps, a tailings storage facility, processing plant and ancillary infrastructure required to run the
mining operation (e.g. administration buildings, fuel storage facility, sewage treatment plant
etc.).
The Project will include the installation of a new power network from an existing sub-station at
Hampshire to the site and the upgrade of several sections of local roadways.
The Project is expected to generate approximately 200 jobs during the construction phase and
up to 100 direct permanent positions during the operational phase. Forward Mining Limited are
committed to using a local workforce for the Project, providing a significant economic boost to
the north of the state.
In comparison to other mining ventures in Tasmania, the Project is expected to have a relatively
minor environmental impact owing to the relatively benign nature of the material being mined.
Acid and metalliferous drainage potentials are low and hence management in this area is
relatively straight forward.
Environmental management for the Project will be focussed on maintenance of water quality in
the local Blythe catchment, protection of local Tasmanian devil, Spotted quoll and Masked owl
populations and habitat, traffic management, and progressive rehabilitation of the site.
A Notice of Intent was submitted to the Tasmanian EPA in 2012 for the Project, seeking
confirmation on the level of approval. The EPA determined the project to be a Level 2C
assessment and Project Specific Guidelines were issued in 2013. An extension of time for
DPEMP preparation was granted in 2014 to allow for elapsed time in the project feasibility
stage.
In addition, the project was referred to the Department of the Environment under the
Environmental Protection and Biodiversity Conservation Act 1999 due to anticipated impacts on
Matters of National Environmental Significance, namely fauna species. The Project was
deemed a controlled action, triggering the existing bilateral agreement between the
Commonwealth and the Tasmanian EPA for Level 2 activities and a joint assessment process is
now in place.
The resulting approval pathway for the project is the submission of a DPEMP (this document)
and associated development application (DA) to Burnie City Council, which is subsequently
referred to the EPA Board and then the Commonwealth Department of the Environment for joint
assessment.
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1.

Introduction
Forward Mining Ltd is seeking approval for the Forward Mining Rogetta Project (the Project),
approximately 27 kilometres south of Burnie in northern Tasmania. The proposed Project
involves the extraction and processing of magnetite iron ore and transport of refined ore to
Burnie for export. The Project comprises a new mine and associated infrastructure including
processing plant, waste rock dumps (WRDs), tailings storage facility (TSF), and water, roads
and power infrastructure.
This Development Proposal and Environmental Management Plan (DPEMP) has been prepared
to seek approval for the Project and outlines the details of the Project (Section 2), the
environmental context of the development (Section 3 and 7), the potential environmental
impacts and mitigation measures (Section 7), monitoring programs (Section 9) and
management commitments (Section 11).
This DPEMP makes reference to numerous specialist studies and design reports included as
appendices and should be considered in its entirety with no section or appendix in isolation.

1.1

Proponent

The Project proponent is Forward Mining Limited:


Forward Mining Ltd



ACN: 143 413 343



ABN: 66 143 413 343



Registered Australian Public Unlisted Company



PO Box 3110, South Burnie, TAS 7350

The contact person for the proponent is:


Contact Person - Mr Geoffrey Summers



Director, Forward Mining Ltd



Phone: 0414 451 053

Forward Mining Ltd (FML) was incorporated in 2010 to evaluate the economic development of
iron ore deposits in the Rogetta Road region near Hampshire, NW Tasmania.
The principals of the Company have vast experience and expertise in the operational,
environmental, corporate and financial aspects of companies operating in the minerals
resources sector in Australia and several overseas countries.
There are no known environmental proceedings against the proponent.
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1.2

Proposal Background

1.2.1

Background and Rationale

Exploration of tenements in the Hampshire area has been ongoing since 2008. In 2010 FML
was formed to further explore the economic viability of mining iron ore deposits in the area. In
2012 a Notice of Intent (NOI) was submitted to the Tasmania Environmental Protection
Authority (EPA) outlining the proposed project and seeking confirmation of the approvals
process and Project Specific Guidelines. Since that time considerable baseline data has been
collected as well as ongoing feasibility and scoping studies to formalise the viability and design
of the Project.
In late 2014 the economic viability of the project was documented in a mining scoping study and
further work undertaken to inform this DPEMP. In 2015 a mining lease was granted to FML for
the Rogetta mine site.
The project rationale has been driven by availability of resource, quality of the resource, ability
to extract the resource via open-cut mining, proximity to distribution channels and the unique
project funding arrangement in place whereby the resulting product will be used by those
organisations funding the project.
Of these, the key factor influencing the predicted success of this venture (in a challenging iron
ore market) is that the project investor has full supply chain logistics, meaning the organisations
funding the project will also be purchasing the product to use within their own organisation,
minimising influence of market fluctuations. In addition, the target resource deposit, known as
the “Rogetta North Deposit” by FML, is of a high grade making it suitable for certain applications
not suited to lower grade iron ore produced by many other mining operations in the Australia.
The predicted capital expenditure for the project is approximately $100 million, which will be
entirely privately funded. This estimate is the result of extensive feasibility study work, the
details of which are commercial in confidence.
1.2.2

Overview

The Project is a greenfield open-cut iron ore (magnetite) mine, located approximately 27 km
south of Burnie in northern Tasmania. The mine is planned to produce at a rate of 1 million
tonnes per annum (Mtpa) with a proposed life of mine (LOM) of eight years.
Ore will be recovered from an open-pit by traditional drill and blast, shovel and truck methods.
Ore will be trucked from the pit to a run-of-mine (ROM) pad at the edge of the pit where the ore
will be loaded into a mobile crushing machine. The ore will be crushed at the edge of the pit and
then wastes will be hauled by truck to one of two waste rock dumps (WRDs) and crushed ore
will be conveyed to a new on-site processing facility, with the final material being trucked to
Burnie Port for export.
A TSF will be constructed to receive mineral waste from the processing facility and dewatered
pit water. Process water required will be recycled from the TSF. A small water storage dam will
be constructed to supply potable water for crew requirements.
The Project involves a very small scale initial extraction of water from the Blythe River in the
start-up phase, with ongoing water supply to be collected from the TSF catchment as well as
recycled process water and stormwater. Power will be supplied by a proposed connection to an
existing substation site at Hampshire with new power line infrastructure to the mine site. Access
to the site will be from the Ridgley Highway, to Upper Natone Road and then Rogetta Road.
Minor road upgrades will be undertaken at the Upper Natone Road/Rogetta Road junction as
well as to Rogetta Road, with a small number of additional access roads to be constructed
within the mine site.
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A range of on-site ancillary infrastructure will also be constructed including administrative
building, workshop, small packaged sewage treatment plant (STP) and water treatment plant
(WTP), access roads, pipelines and underground power lines (onsite only).
1.2.3

Relationship to other Ventures

The Project lies approximately ~2.5km to the east of the existing Kara Mine, owned by
Tasmanian Mines Limited, and is in no way connected to that project.
FML hold exploration tenements in the broader region and is in the process of exploration
drilling of other local deposits, including the “Rogetta East” and “Rogetta South” deposits. These
exploration programs are in their infancy, with further investigative drilling scheduled over the
coming years, in accordance with FML’s exploration licences.
If other deposits in the region are found to be viable, separate studies, applications and
approvals will be sought.
The proposed Rogetta mining project is proposed in isolation and is not contingent on any
future development within the region.

1.3

Legislative Framework

Schedule 2 of the Environmental Management and Pollution Control Act 1994 (EMPCA), states
that Level 2 approval is required for mines extracting minerals and producing 1,000 tonnes or
more of minerals per year. As the project seeks to extract and process approximately 1 Mtpa of
ore, it is above the Scheduled level 2 limit and therefore the Project needs to obtain approval to
operate under the Land Use Planning and Approvals Act 1993 and EPMCA as a Level 2
activity.
To this effect a Notice of Intent (NOI) was submitted to the Tasmanian EPA in 2012, seeking
confirmation of the level of approval and seeking Project Specific Guidelines. The EPA
determined the project to be a Level 2C assessment and Project Specific Guidelines were
issued in 2013. An extension of time for application was granted in 2014 to allow for elapsed
time in the project feasibility stage.
In addition, the Project was referred to the Commonwealth in 2012 under the Commonwealth
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) due to the
potential of the Project resulting in significant impacts to Matters of National Environmental
Significance (MNES), namely fauna species. The Commonwealth determined the project to be a
controlled action as it was considered likely to have a significant impact on MNES. As a
controlled action the Project triggers the existing bilateral agreement between the
Commonwealth and the Tasmanian EPA for Level 2 activities and a joint assessment process is
now in place.
The resulting approval pathway for the project is the submission of a Development Proposal and
Environmental Management Plan (DPEMP) and associated development application (DA) to
Burnie City Council, which is subsequently referred to the EPA Board and then the
Commonwealth Department of the Environment (DOE) for joint assessment and approval.
In addition to the standard approval process the proposed development will also have to comply
with a broad range of environmental and planning legislation, guidelines, standards and
policies. The project may also require separate approval for specific impacts (such as a ‘Permit
to Take’ from the Department of Primary Industries, Parks, Water and Environment (DPIPWE)
for impacts to individual devil dens).
The details of such documents and other approvals are outlined throughout the relevant
sections of this DPEMP.
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2.

Proposal Description
2.1

Project Overview

The proposed Rogetta project is a greenfield open-cut iron ore (magnetite) mine, located
approximately 27 km south of Burnie in northern Tasmania.
The mine is planned to produce approximately 5.5 million tonnes (Mt) of concentrate at a rate of
1 Mtpa at peak production capacity, over an eight year LOM period.
Ore will be recovered from an open-pit by traditional drill and blast, shovel and truck methods.
Due to the groundwater associated with the pit, near constant dewatering of the pit is expected
to be required. Ore will be trucked from the pit to a ROM pad at the edge of the pit and waste
rock identified during in-pit grading will be trucked directly to one of two WRDs. From the ROM
pad, the ore will be loaded into a mobile crushing unit, with any wastes from this process hauled
by truck to the WRDs. Crushed ore will then be conveyed to a new on-site processing facility
before being trucked to Burnie Port for export. A TSF will be constructed to receive mineral
waste from the processing facility and dewatered pit water. A 20 mega litre (ML) water storage
dam will be constructed to hold a potable water supply feed.
The main mining infrastructure comprises:


Open-cut pit;



ROM pad area with mobile crusher;



Various conveyor systems;



Modular magnetite processing plant;



Tailings storage facility (TSF);



Two WRDs, one large dump for non-acid forming (NAF) material and one small for
potentially acid forming (PAF) material; and



20 ML water storage dam for potable water supply.

Major ancillary infrastructure will include:


A 22 kVA power line from a substation at Hampshire to supply the required 10.5 MW of
power for the processing plant and other facilities;



Packaged WTP for generating potable water;



Packaged STP for onsite waste processing;



Explosives storage area;



Heavy vehicle workshop;



Vehicle wash-down facility;



Bunkered fuel parking area;



Administration building;



Topsoil storage areas;



Control room; and



Haul roads / upgraded access roads.

Additional minor infrastructure components are discussed in the relevant sections of the
DPEMP.
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Construction is expected to take approximately 11 months, followed by a one-month
commissioning phase. During construction (and operation) all borrow pits and laydown areas
will be constrained to the Project footprint (shown in Figure 2-2).
The mine site will be rehabilitated at the completion of the LOM in accordance with a mine
closure plan, as discussed in Section 10.
An overview of the mine site layout is presented in Figure 2-1.
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2.2

Mineral Resource

2.2.1

Exploration Area, Deposit and Composition

The Kara district near Hampshire, hosts a number of magnetite/tin/tungsten deposits, which
have been formed by metasomatic replacement of the hosting sediments as the result of the
intrusion of the Devonian aged Housetop granite.
The proposed mine site is at the Rogetta North Deposit, formerly known as the Kara 2 North
deposit, discovered within exploration tenement EL18/2007. The Rogetta North Deposit has
been known of for nearly 100 years and was first investigated in the 1950s. Modern exploration
of the deposit started in 2007 by Iron Mountain Mining and was expanded upon by Red River
Resources Ltd. Management of the tenements was then moved to FML and in 2011 an inferred
resource estimate was completed, allowing for further drilling throughout 2013 and 2014 to
define the resource.
The combined investigative work has defined the limits of the mineralised zone and is sufficient
to allow the grade and tonnage of the mineral resource to be calculated.
The resource, summarised in Table 2-1, has been calculated and classified under the JORC1
2012 guidelines using a 15% Fe cut-off.
Table 2-1 Rogetta North Deposit Ore Classification
Tonnes
316,000
13,921,000
11,649,000
25,931,000

Fe
%
32.25
30.25
31.98
31.06

Al2O3
%
4.17
4.8
4.66
4.67

P
%
0.017
0.02
0.025
0.22

S
%
0.032
0.038
0.041
0.039

SiO2
%
0.20
0.26
0.39
0.32

CaO
%
15.82
17.64
16.61
17.15

Mg
%
1.60
1.83
1.65
1.75

Cutoff

Category

15%
15%
15%
15%

Inferred
Indicated
Measured
Total

Notes – Fe (Iron), Al2O3 (Aluminium oxide), P (Phosphorus), S (Sulphur), SiO2 (Silicon dioxide), CaO (Calcium oxide)
and Mg (Magnesium).

The resource at a 15% Fe cut-off has an average Fe grade of 31.06% Fe and low levels of
Aluminium (Al), Phosphorous (P) Sulphur (S) and Silica (Si). In addition Calcium (Ca) and
Magnesium (Mg) are present at moderate values and have the potential to provide self-fluxing
characteristics to the final product.The Rogetta North Deposit occurs over a strike length of
almost 1000 m and is approximately 100 m wide at the shallow northern end, expanding to in
excess of 500 m width as it moves to the south. Mineralisation outcrops in the northern end and
on the syncline limbs and extends to over 150 m depth at the southern end.
Note that this section outlines the resource definition only and does not define the economic
reserve. A 25% Fe cut-off grade has been calculated as necessary to ensure the economic
viability of the mine, as covered in Section 2.5.1.
2.2.2

Mineralogy and AMD Potential

The dominant lithology in the lease area comprises varying skarn deposits, which are hosted in
folded roof pendants of Gordon Limestone and Moina Sandstone inliers within the Housetop
Granite batholith. The major skarn facies highlighted in drill core and rock chips include:
Diopside skarn, Garnet skarn, Magnetite-diopside skarn, magnetite–amphibole-epidote skarn,
calc-silicate skarn and marble. The magnetite-diopside and magnetite-amphibole-epidote skarn
form the basis of the Project resource.
1

The Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves ('the JORC Code') is a
professional code of practice that sets minimum standards for Public Reporting of minerals Exploration Results, Mineral
Resources and Ore Reserves.

8 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

Waste material from the open cut will consist of a combination of granite, skarn, soils and minor
volumes of fault zone and late-stage alteration material (including clay). The majority of the ore
and associated waste material is considered non-acid forming (NAF), as outlined in the Section
7.1, but small pockets of PAF material may exist throughout the ore body, which will be
managed in accordance with the AMD management and mitigation measures outlined in
Section 7.1. From a combination of AMD testing and sulphur block modelling, volumes of PAF
materials are predicted to be less than 3% of the total ore and 1% of the total waste rock
volume.

2.3

Mine Capacity and Mine Life

The total ore expected to be mined from the Project is 19,322,985 tonnes over eight years, with
a resultant 5,419,274 tonnes of concentrate produced. The breakdown of tonnage over the
eight year mining period is shown in Table 2-2. As can be seen in the table there is a ramp-up
period in the first year of mining and a ramp-down in the last two years as the bottom of the pit
is reached.
Table 2-2 Ore/concentrate tonnage breakdown over LOM
Year

Ore Mined (tonnes)

Concentrate Produced (tonnes)

1

1,487,011

501,809

2

3,196,111

1,006,853

3

3,494,935

1,000,296

4

3,600,241

989,979

5

3,601,304

924,604

6

3,204,970

807,622

7

685,405

175,399

8

53,008

12,712

Total

19,322,985

5,419,274

It is proposed that the mine and processing facility will work on a 24-hour/7-day basis with an
average mining capacity of ~6600 tonnes/day and a peak rate of ~9800 tonnes/day of ore and
an average of 1855.9 tonnes/day of concentrate production and a peak rate of 2758.5
tonnes/day. There will be shutdown periods throughout the LOM for maintenance works to the
processing facility and mining machinery.
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2.4

Mine Process Overview

An overview of the proposed mining process is provided below with references to the relevant
detailed sections that follow for the major mine components.


Drilling and blasting will be used in the open pit to extract ore and waste (Section 2.5),
which will then be transported by haul trucks via new haul roads to the ROM pad for
processing (Section 2.6) or one of two WRDs (Section 2.8), depending on grade and any
AMD risk identified (Section 7.1). The mine pit will be dewatered as required via
dewatering bores or in-pit sumps (Section 2.5).



Ore from the ROM pad will be crushed via a mobile primary jaw crusher adjacent to the
plant, which will crush the ore and separate out small amounts of additional waste rock
which will be hauled to the WRDs (Section 2.6).



Crushed ore from the primary crusher will be stockpiled before being conveyed to the
processing plant via an overland conveyor which will be gravity fed from a sunken apron
feeder below the stockpile.



Processing will involve a series of crushers and magnetic separators (Section 2.7).



Following ore processing, the resulting material will be stored in a concentrate stockpile,
before being hauled to the Burnie Port via upgraded and existing road networks (Section
2.11).



The main waste stream from the process plant will be a tailings slurry (a mix of mineral
waste and water), which will be fed via an overland pipeline to the TSF (Section 2.9).



Water for the processing plant will be recycled from the TSF decant (with initial water
supply to be drawn from the water storage dam, which will also provide potable water to
site) (Section 2.10).



Electricity for the site will be via a new 22 kV power line connecting to the existing
Hampshire sub-station (Section 2.12).



Telecommunications will include satellite phones, mobile phones and two-way radio. A
new communications tower will be built in the local area by a telecommunications
provider (Optus or Telstra) to allow uniform mobile phone coverage across the site. This
tower will be installed and managed separately and is not part of this application (nor is
the Project contingent upon its installation).



Ancillary infrastructure includes offices, a machinery shed, fuel storage, STP for the
offices (treated effluent will be irrigated to a designated area as identified in Section 2.10)
and WTP (for potable water from the storage dam with effluent to fed into the tailings
slurry pipeline).
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2.5

Mine Pit

2.5.1

Design and Staging

The mine pit has been designed on a 25% iron content cut-off grade, with the process plant
unable to process ore effectively below this grade; this results in the ore and waste tonnages
shown in Table 2-3.
Table 2-3 Pit Optimisation Results (25% Fe Cut-off)
Item
Total Rock

Unit
Mt

Value
37.5

Total Ore

Mt

19.3

Total Waste

Mt

18.2

LOM Strip Ratio

Waste tonnes :: Ore tonnes

0.91

Product-Concentrate

Dry Mt @ 68.0 % Fe Grade

~5.5

Iron Grade

% (Average)

33.5

The open-cut pit extends for approximately 1 km with widths ranging from 100 – 500 m down to
a maximum depth of approximately 114 m. The ore will be extracted via a series of benches cut
into the ore body. Access to the mining benches will be provided by developing a series of
ramps, to be located in the final pit wall. Figure 2-3 shows a schematic overview of the pit
design. Characteristics of the mine pit design are as follows:


The pit splits into three separate working areas:
– North section – Bottom RL 498
– South West section - Bottom RL 426
– South East section – Bottom RL 456



Benches will be approximately 6 m deep and 15 m wide at angles ranging from 55° to
65°, depending on material type.



Ramp down gradients will on average be no greater than 10%.



Ramps for waste haulage to the WRDs will be to the north of the pit and will be of a 10 m
wide single lane only. As only one truck can travel on the waste ramp at any one time,
waiting spots will be developed in the pit to minimise waiting times



The main haul ramp at the southern end of the pit will be 15 m wide and dual lane for the
majority of the pit, except at the pit base where the ramp narrows to a 10 m single lane.



Working faces will maintain a width of at least 25 m.

Figure 2-4 has been provided to display progressive pit development throughout the eight year
mining period.
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Figure 2-3

Pit Schematic Layout (numbers refer to RL - relative level)
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Figure 2-4

Pit Plan View - Year 2 (top left RL 528-522), Year 4 (top right RL 504-492), Year 6 (bottom left RL 468-462), Year 8 Final Mining
Year (Bottom Right RL 426)
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2.5.2

Material Extraction Process

Material will be extracted by first drilling and blasting of the ore body to fracture the rock, then by
shovel and truck for transportation to the ROM pad or WRDs.
Explosives used will either be an emulsion explosive if down hole conditions are wet or standard
ammonium nitrate / fuel oil (ANFO) if dry. This will be determined by the mining contractor.
Although equipment lists will not be finalised until a contractor is appointed, it is expected that
the mobile mining fleet will include:
For 0 – 60 m below ground level:



– 4 x cat 775 Rigid Dump Trucks (60t)
– 1 x Cat 390 Excavator (90t)
– 1 x Cat D9 Dozer
For 60 – 140 m below ground level:



– 5 x Volvo A40 Articulated Dump Trucks (40t)
– 1 x Cat 365 Excavator (65t)
– 1 x D9 Dozer
Following fragmentation of the ore body by explosives, a combination of a dozer and an
excavator will load dump trucks. The dump trucks will either haul out of the pit towards the ROM
pad (southern route) or out of the pit towards the WRDs (northern route), dependant on material
load type (following testing for AMD potential in accordance with Section 7.1).
A visual summary of ore and waste tonnage extraction by depth is provided in the graph in
Figure 2-5. The figure shows that waste material (including overburden) dominate the initial
sections of the pit with a peak in waste removal at 18 m of depth, before waste tonnage drops
down below the ore extraction tonnage soon after. A full numerical summary of extraction
tonnage by pit depth is available in Appendix A. There is expected to be minimal topsoil (e.g. <1
m) over the orebody, based on test pits and bore logs of the area. The extracted waste material
will consist of granites and skarn with varying degrees of weathering, more information is
available on the technical aspects of waste rock composition in Section 0 and Section 7.1.
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3,000,000
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2,500,000
2,000,000
1,500,000
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1,000,000

Waste

500,000
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Figure 2-5

Ore vs Waste Extraction over Pit Depth
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2.5.3

Mine Water Management

The mine pit is expected to intersect large faults in the host rock, potentially resulting in
significant inflows of groundwater to the pit. This water, in addition to rain input into the pit will
require regular (if not constant) dewatering. The methods of dewatering will be variable and
cannot be predicted until mining commences; as the pit develops, the groundwater inflow
volumes will become more apparent and can then be managed accordingly. Dewatering may be
undertaken via an in-pit sump or through a series of dewatering bores or possibly a combination
of both.
The pits sump/groundwater pump configuration (and associated pipeline) will be progressively
installed to transfer the pit water to surface level; the water will then be transferred by surface
pumps, which will preliminarily consist of two Grundfos 45 kW pumps in a duty/standby
configuration.
The estimated maximum volume of water that will need to be dewatered on a daily basis is 4.31
ML/day. This volume is based on the modelled plausible highest groundwater flow scenario (see
Appendix D) of 3.6 ML/day (where multiple wide faults are intersected) and average historic
rainfall calculated for the final pit surface area (0.71 ML/day).
Regardless of extraction methodology, water will be pumped through a dedicated pipeline to the
TSF; management of this water is covered in Section 2.10.
2.5.4

Point Sources and Waste Streams

Waste streams from the mine pit will include the following:


Waste rock and overburden (to be removed to the WRDs);



Dewatered pit water from groundwater and rain (to be piped to the TSF); and



Noise and dust emissions (including from use of explosives) as addressed in Sections 7.8
and 7.7 respectively.

2.6

ROM Pad, Primary Crushing and Conveyor

2.6.1

Process and Equipment

Ore will be trucked from the open-cut pit to a ROM pad at the top lip of the mine pit near the
processing facility. The ROM pad will be approximately 250 m x 250 m in size. The ROM pad
has been appropriately sized to accept a capacity of approximately 10,000 tonnes, which will
extend to an approximate height of 4 m to provide the required capacity to feed the processing
facility; the ROM pad could also accommodate a larger volume/height if found to be required.
Ore from the ROM pad will be fed to a primary jaw crusher, which will reduce the material to a
grade of approximately 350 mm. The crusher is likely to be fed by excavator bucket, but haul
trucks may also potentially be able to dump ore directly into the crushers’ hopper. At 10,000
tonnes on the ROM pad, the crusher plant will have a live capacity of 20 hours of material
available at a nominal feed rate of 500 tonnes per hour. The crusher will separate waste rock
and ore into two stockpiles, the former being hauled to the WRDs (refer Section 2.8).
The crushed ore will be conveyed to a stockpile closer to the processing plant. Ore from the
stockpile will then be transported to the processing plant by a sunken apron feed system, which
will reclaim the crushed ore to a plant feed conveyer enclosed in a tunnel emerging from outside
of the stockpile area linking to the process plant. The apron feed reclaimer and conveyors will
ultimately control the flow of ore to the process plant. The plant feed conveyor tunnel will be
equipped with a dump pocket to ensure feed to the plant can be maintained during apron feeder
maintenance or problems due to ore characteristics (e.g. high moisture content).
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2.6.2

Resource Requirements

The jaw crushing unit and conveyor system will be powered by the 22 kVA mains power feed.
Loading of the material to the crusher will require an excavator in most instances.
2.6.3

Point Sources and Waste Streams

Noise and dust will be emitted from the jaw crushing plant and, to lesser degree, the conveying
system.

2.7

Processing Plant

2.7.1

Process and Equipment

An overview of the processing plant process flow is provided in Figure 2-6 (blue dashed lines in
the figure represent water inputs/outputs).
Crushed ore will arrive at the process plant from the conveyor and will be fed into an
Autogenous grinding (AG) mill. The grinding circuit will contain a single 4 mm screen, with
undersize material assumed to have a P80 of 1.5 mm (i.e. 80% of ore will be of this size).
If this option turns out to unsuitable for the ore material, a more complex Semi-Autogenous
Grinding (SAG) mill may be adopted, but will make little difference environmentally.
The screen undersize from the initial grinding will then be passed through to a rougher magnetic
separation circuit to remove the majority of non-magnetic wastes from the ore. The ore is then
pumped to the rougher distributer where it gravitates to three wet, low intensity, single drum,
counter rotation style, magnetic separators. The rougher magnetics will gravitate via a screen to
the ball mill discharge sump. Non-magnetics will be fed to a single 800 mm diameter
(preliminary sizing) tails cyclone for dewatering, then onto the tailings thickener.
The ball mill will reduce the material to the final product size of P80 45 micron, which will then
be fed to the finisher magnetic separator. The concentrate from the finisher drums then reports
to the concentrate thickener, while the tailings from the process report to the tailings thickener.
The concentrate thickener uses a magnetising block to settle the concentrate without the use of
flocculants. The objective of the thickener is to get a high concentrate density of solids for
pumping to the filter. From the thickener the concentrate is fed to two ceramic disc filters, at
which point a final product cake of less than 9.0% moisture is produced which will be collected
by the filter cake collection conveyor. The dewatered concentrate will be deposited on the final
product stockpile.
The plant tailings are combined and flow into the tailings launder where flocculent is added from
a package flocculent plant into the centre of a high rate thickener. The tails thickener overflow
gravitates to the process water storage from where it is redistributed for use in the plant. The
thickened tailings will be pumped to the TSF.
The process water storage tank is where all return and make-up water is stored and is the
distribution point for the water required for plant processes. It has a maximum capacity of 1.36
ML.
The plant has been designed to run on a 24-hour basis, processing approximately 295 tonnes
of ore per hour at approximately 90% annual utilisation, resulting in sufficient capacity to
produce the annual average proposed target of 1 Mtpa of saleable product.
These processes are documented in detail with engineering diagrams in the Design Summary
Report (refer to Appendix A of Appendix A (Design Summary Report)).
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2.7.2

Resource Requirements

Approximately 1.6 ML/hr of water is required to run the process plant. The majority of this water
will be sourced from recycling of the process water, with the largest volumes coming from the
tails thickener overflow. This water will be stored in a process water storage tank and will be
supplemented by collected stormwater/rainwater and decant water from the TSF as required.
Electricity supply to the process mill will be via a proposed new 22 kV power line to be
connected to an existing Hampshire sub-station. Incoming power supply will be connected to a
22 kV switchgear housed in the main substation of the process plant with feeders to power
transformers providing power to the process plant areas.
One emergency diesel genset will be present onsite to provide electrical power back-up in case
of a power outage.
A total of approximately 22 people per shift will be required to manage, maintain, operate and
provide technical support for the processing plant.
2.7.3

Point Sources and Waste Streams



The main waste stream from the processing plant will be the thickened tails from the
various components of the ore processing. Plant tailings are combined into a tailings tank
were flocculent is added to transform the material into a slurry which is subsequently
pumped via a pump tank to the TSF (Refer Section 2.9).



Any water in the facility is recycled back through the plant, with no discharge points of
process water other than that pumped to the TSF in the tailings slurry.



The processing facility (including all components) will be a source of noise emission; the
facility will be housed within a large shed which will dampen noise levels to some degree.
Commitments have been made to reduce noise from the process plant (refer Section
7.8.4).



General waste produced at the processing plant (e.g. packaging, general waste) will be
collected in appropriate disposal bins and collected on a regular basis by a waste
contractor.

No other significant waste streams or point source discharges have been identified from the
processing facility.

2.8

Waste Rock Dumps

2.8.1

Waste Rock Storage Areas

Two separate WRDs are proposed – the Western WRD and Northern WRD as shown in Figure
2-2. The Western WRD will be the main dump, receiving all NAF waste rock from the pit,
constituting approximately 99% of the waste rock material. The Northern WRD will be a
significantly smaller site designed with low permeability encapsulation to receive the very small
predicted volumes of PAF waste rock. The Northern WRD will also have separate areas for
topsoil stockpiling.
A schematic of the Northern WRD area is presented in Figure 2-7.
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2.8.2

Waste Rock Volumes

From the mining block model undertaken for the Project, it is predicted that approximately 18.24
Mt of waste rock will be required to be mined from the pit to allow 19.32 Mt of ore to be won.
Waste rock volumes that will be produced by year are summarised in Table 2-4.
Table 2-4 Waste Rock Volumes for LOM
Mining Year

Total Movement
(Mt)

Waste
(Mt)
4.68

Waste
PAF*
(Mt)
-

1

6.16

2

8.26

5.06

3

6.12

4

Ore
(Mt)

Strip Ratio

1.49

Ore
PAF
(Mt)
0.158

-

3.20

0.168

1.58:1

2.63

0.002

3.50

0.059

0.75:1

6.31

2.71

-

3.60

0.099

0.75:1

5

5.42

1.81

-

3.60

0.007

0.50:1

6

4.34

1.14

-

3.20

-

0.35:1

7

0.88

0.19

-

0.69

-

0.28:1

8

0.07

0.02

-

0.05

-

0.37:1

TOTAL

37.56

18.24

0.002

19.32

0.534

0.94:1

3.14:1

*These figures are based on the sulphur block model (as the only method by which time based
estimation can be made), whereas the management approach adopted in this DPEMP is based on a
more conservative estimate of 1% PAF volume (as outlined in Section 7.1.1 ).

2.8.3

Waste Rock Composition

The waste material will consist of a combination of granite, skarn and soils with minor volumes
of fault zone and late-stage alteration material (clay). The material is generally considered NAF
based on geochemical analysis to date with the potential for very small areas of PAF waste
rock. The minerologies likely to drive AMD generation are clay alteration material and a small
proportion of massive magnetite. Overall PAF waste rock material is likely to represent a very
small proportion, conservatively estimated at 1% of the overall waste rock samples. The
technical detail of composition and features of the waste rock have been summarised in Section
7.1 of this DPEMP (and also the WRD section of Appendix A), with only the salient points
covered in this section.
The waste material will initially comprise predominantly highly to extremely weathered materials;
however, there will be some competent rock near the surface at the start-up of mining, which
can be used to protect the more weathered waste materials from erosion on the outer faces of
the dumps.
Waste volumes have been classified in the mining block model by weathering type at a high
level only as ‘Oxide’ or ‘Fresh’. Oxide material consists of materials varying in geotechnical
weathering classification from residual soil to moderately weathered rock. Fresh material
consists of slightly weathered to fresh rock. The volume splits by weathering type are presented
in Table 2-5.
Waste rock AMD management has been conservatively based on an assumed conservative
PAF content of 1% (as outlined in Section 7.1.1), with resultant values presented in Table 2-5.
Table 2-5 Waste Rock Volumes by Block Model Weathering Classification
Waste Material
Classification
Oxide

Tonnes

Bank Cubic
Metre (BCM)

Required Storage
Volume (m3)*

14,621,071

4,585,418

5,961,043
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Waste Material
Classification
Fresh

Tonnes

Bank Cubic
Metre (BCM)

Required Storage
Volume (m3)*

3,617,574

1,156,778

1,503,812

Total

18,238,645

5,742,196

7,464,855

Estimated PAF#

182,386

57,422

74,649

Estimated NAF

18,056,259

5,684,774

7,390,206

*Swell factor of 30% applied to waste rock BCM to obtain required storage volume of waste in rock dumps.
# Based

2.8.4

on an assumed PAF content of 1%

Design and Staging

Western WRD
The proposed Western WRD site will comprise approximately 25 ha for storage of NAF waste
rock. The WRD is proposed to be constructed in 20 m height intervals to a maximum height of
60 m at the end of mining. Each 20 m interval will be constructed by completing four 5 m (max)
lifts. Each 20 m interval will be spaced by 20 m wide benches.
The West WRD volumes by bench and proposed staging are shown in Table 2-6.
Table 2-6 West WRD Storage Capacity
Year Capacity Reached

WRD Bench Level
(RLm)

WRD Cumulative Capacity
(m3)

8

565

7,777,768

4.5

545

5,623,600

2.5

525

2,857,500

-

505

0

The Western WRD will abut the natural ridgeline at the southern end of the site so as to fit in
with the natural topography. The WRD will be capable of storing the full waste volume from the
open cut pit and has been shown as such. However, there is a high potential for the use of NAF
waste rock in the construction of the TSF walls and some potential for staged in-pit backfill,
which would enable a reduction in the final WRD elevation.
The Western WRD will contain NAF material and therefore acid generation is not expected;
however leachate tests to date do indicate some potential for neutral metalliferous drainage
(outlined in Section 7.1). Therefore, the western WRD will be constructed with a low
permeability compacted NAF or clay lining with a permeability target of k=1x10-8. It is noted,
this is based on preliminary ASLP leach tests and further (more accurate) column leach testing
will be undertaken during the detailed design phase. Should that testing indicate that
metalliferous drainage is not expected, an alternative lining scenario will be adopted (in
consultation with the EPA).
Coarser waste (moderately weathered to fresh rock) will be used on the outer dump faces
encompassing the more weathered material in the centre of the WRD to provide erosion
protection and geotechnical stability.
The weathered pit waste is expected to be reasonably sandy in nature due to the large
proportion of granite identified, thus the dump itself should be relatively free draining, presenting
a low risk for development of a high phreatic surface. The foundation conditions of the WRD site
are favourable with sound granite near surface, which will require minimal stripping to reach an
appropriate foundation.
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To manage water cut off drains will be installed around the perimeter to divert clean stormwater
flow from the surrounding catchment and drainage lines will be dug around the toe of the WRD,
which will lead, via sediment traps, to a settlement pond. The settlement pond will be lined and
suitably sized to hold the run-off generated from a 2 year 24-hour storm event.
Water within the settlement pond will be managed dependant on its quality identified during the
operational phase of the Project. Regular testing will be in place and if the pond water is found
to be below the ANZECC (2000) Guideline FAE95% trigger values for all parameters, then
water will be discharged to Holloway Creek following retention in the settlement pond. Should
the pond water be found to exceed the above guidelines, the water will be pumped to the pit
dewatering line and sent to the TSF where it will be massively diluted by the comparatively large
volumes of decant pond water, before being discharged to the Blythe River.
On closure, the WRD will be capped with soil and runoff from the upper benches of the WRDs
shall be directed to the mine pit lake, which will discharge to the Blythe River.
Northern WRD
The Northern WRD will be a dedicated separate cell, which will undergo a higher level of control
and compaction during placement to store PAF material.
The intention of the PAF cell is to paddock dump, spread and compact the PAF waste in lower
lifts (<2 m), to limit infiltration and oxidisation. The PAF cell will be constructed on a 2m thick
compacted low permeability layer of either NAF waste rock or clay over the footprint to minimise
seepage to groundwater, with a target construction material permeability of k=1x10-8. The outer
shell of the PAF cell will be progressively encapsulated with a 5 m thick zone of low permeability
NAF waste to limit oxidisation potential to the dump sides. The batter slopes will be a maximum
of 3H:1V, with the top of the PAF cell at RL505 m being able to contain more than double the
estimated PAF volume, this is to allow for redundancy. A preliminary cross section of the PAF
cell design features is provided in Figure 2-8.
Agricultural lime (Aglime) will be blended with the PAF material to neutralise any potential
acidity. This method of active neutralisation within the PAF cell would mean any seepage or
runoff from the cell should be neutral pH. However, as for the western WRD, leachate tests to
date do indicate some potential for neutral metalliferous drainage (outlined in Section 7.1),
which will be protected through WRD and settlement pond lining and water testing and
management as outlined below.
The management of the run-off water from the Northern WRD will be identical to the
abovementioned Western WRD. Cut off drains will be installed up gradient (to divert clean
stormwater) and sediment traps will be used prior to diversion of runoff water into a lined
settlement pond sized to accommodate a 2 year 24 hour rainfall event. Runoff water will be
tested and if found to be below the ANZECC (2000) Guideline FAE95% trigger values for all
parameters, discharged to Holloway Creek and if above ANZECC guidelines, the water will be
pumped to the pit dewatering line and sent to the TSF.
The PAF waste is expected to be a minor volume in comparison to the life of mine waste
volume and therefore it is feasible that the PAF material could be returned to the pit to be
flooded for a low risk long-term closure solution. Water quality testing will monitor the
performance of the PAF cell during operations, should the results show there is potential to
leave the cell and rehabilitate in-situ by capping then this would be a viable alternate to removal
to the pit (pending EPA agreement).
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2.8.5

Point Sources and Waste Streams

Waste streams will include the point source discharges of run-off into Holloway Creek via the
Western WRD settlement pond and the Northern WRD wetland (with both discharges subject to
meeting the outlined trigger values). These runoff points will be regularly monitored and if they
meet ANZECC 95% species protection will be discharged into Holloway Creek and if they do
not meet the guidelines will be pumped to the TSF.
There is also potential for wind-blown dust from the dumps.

2.9

Tailings Storage Facility

2.9.1

Design and staging

Approximately 9.3 Mm3 (13.9 M tonnes dry weight) of tailings has been projected to be
generated over the eight year LOM, as shown in Table 2-7.
A TSF with a surface area of approximately 0.5 km2 (50 ha) and embankments to a maximum
crest height of 32 m (over several lifts) at the selected site has been designed to retain the
estimated LOM volumes of tailings.
The proposed TSF site is approximately 3 km to the south of the of the open cut pit, as indicated
in the site layout in Figure 2-2. The site was chosen to minimise slurry pumping distance (and
decant return), to avoid sensitive ecological values and to minimise the catchment area
reporting to the TSF.
Specific TSF assessments including geotechnical and stability analyses, along with detailed
design drawings and specifications have been included in Appendix A.
Table 2-7 Predicted Tailings Production over LOM
Year
1
2
3
4
5
6
7
8
Total

Ore Throughput
Tonnes

Concentrate Output
Tonnes

1,487,011
3,196,111
3,494,935
3,600,241
3,601,304
3204970
685405
53008
19,322,984

501,809
1,006,853
1,000,296
989,979
924,604
807,622
175,399
12,712
5,419,273

Tailings
Tonnes
985,202
2,189,259
2,494,639
2,610,262
2,676,700
2,397,348
510,007
40,296
13,903,711

Tailings
Volume* m3
656,801
1,459,506
1,663,093
1,740,174
1,784,467
1,598,232
340,004
26,864
9,269,141

*Based on assumed tailings density of 1.5t/m3

Design
The design of the TSF involves damming an unnamed tributary of Holloway Creek (which
ultimately feeds into the Blythe River) and utilising the natural ridge lines to the west and south
of the waterway to contain the tails. Construction of the TSF will involve raising a main
embankment (main embankment) over the un-named tributary to the north of the footprint to
impound the waterway, and a secondary longer embankment to the east of the footprint over a
lower saddle section (saddle embankment). An indicative layout of the design of the final TSF is
presented in Figure 2-9. Starter dam drawings can be found in Appendix A of the Design
Summary Report (Appendix A).
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Available geological mapping and testing of the area indicates that the majority of the footprint
of the TSF overlies shallow marine sandstone, with other features including basalt capping over
the sandstone in the eastern sections and shallow marine limestone in the western portion of
the site.
From the existing geological conditions and the predicted nature of tailings, no specific lining of
the dam is proposed. Drilling undertaken to date suggests an average of 10 m clay over the
base of the TSF, which will be verified by additional drilling work prior to construction. The main
embankment will extend across the contact between the basalt and underlying sandstone,
whereas the saddle embankment will occur entirely over basalt.
Both embankments will be constructed from clay, with rock/earthen support. Observations and
review of geological maps and local core results show that the area within the TSF disturbance
boundary is expected to contain more than sufficient low permeability materials suited for core
construction material. For the rock/earthen embankment construction material, if the required
material cannot be won more locally from the TSF region there will be opportunity to divert
select (NAF) waste rock-fill from the pit. Geochemical testing (e.g. NAG tesing) will be
undertaken on TSF construction materials and only NAF materials will be used.
A 10 m crest width will be adopted to facilitate truck movements and zoning during construction.
A relatively flat downstream batter slope of 2.5(H):1(V) will be adopted for the downstream slope
of the embankment. This will aid stability and facilitate closure (refer to Section 2.17 for further
details regarding decommissioning and closure). Indicative cross sections of the embankments,
including preliminary design information on materials to be used and associated seepage target
values are presented in Figure 2-10. The final design of the TSF will be completed in the
detailed design phase of the Project.
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Dam Raises
To hold the first year of tailings volume production, the initial TSF design requires the main
embankment across the tributary to be built up to a height of approximately 17 m, with the
longer eastern saddle embankment requiring a starting height of approximately 4 m above
topography.
As tailings material accumulates, raises of both embankments will be required accordingly, with
estimated raise heights shown for the LOM in Figure 2-11. The detailed staging for raises will be
determined in the detailed design phase but is likely to be 2-3 m raises once every 1 to 2 years,
dependent on tailings volumes generated (and sized to accommodate water storage
requirements).
A TSF with an ultimate crest elevation of RL 580 m is required to achieve the lifetime storage
requirements of 9.3 Mm3 of tails. This requires the main embankment to have an ultimate height
of up to 32 m and the saddle embankment a height of up to 19 m. This ultimate sizing has
capacity for the predicted water storage requirements (to allow flow paced discharge to the
Blythe River even during dry periods when river flows are low) and storm capacity.
Indicative designs for the starter and ultimate stage TSF’s are shown in Appendix A of the
Design Summary Report (Appendix A).

Figure 2-11
LOM
2.9.2

Projected Dam Raise Heights with Tailing Volumes over

Tailings Management

Tailings Delivery
Tailings will be pumped from the processing facility’s tailings storage tank to the TSF in slurry
form via a below ground pipeline. The slurry will be pumped through a main slurry pipeline
which will run approximately 3 km before joining a perimeter discharge pipeline surrounding the
TSF embankments. The perimeter pipeline will extend approximately 1 km to the south following
the saddle embankment and approximately 500 m to the north, encompassing the main
embankment.
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The slurry will flow around the perimeter pipelines and will be released ‘sub-aerially’ (i.e. above
the waterline) at several ‘spigots’ (discharge points) around the perimeter of the saddle
embankment at a nominal spacing of 50 m. This will allow an even dispersion of tailings material
to create a uniform and consolidated tailings beach across the TSF footprint (with adequate
discharge management). The staged discharge from several spigots will allow selected areas to
dry through evaporation and down-gradient drainage, whilst still allowing discharge into other
areas of the TSF.
Tailings Volumes and Characterisation
Approximate volumes of tailings generated over the LOM have been presented in Table 2-7.
The calculations and assumptions are based on tailings characteristics shown in Table 2-8. It is
estimated that approximately 1.3 Mm3 pa of dry settled tailings will be generated by the mine in
the first year. A total of 9.3 Mm3 are expected to be generated over the LOM, taking into
account construction and decommission times over the 8 years.
Table 2-8 Projected Tailings Characteristics and Volumes
Parameter
Mine Life Tailings Production (dry weight) (Mt)
Tailings Settled Density (t/m3)
Starter TSF storage requirement (Mm3)
Ultimate TSF storage requirement (Mm3)
Tailings Specific Gravity
Tailings Solids Content (%)

Value
13.9
1.5*
1.3
9.3
3.3
57.9%

*(For detailed calculations and assumptions, refer to Section 6.2 of Appendix A)
The AMD and Hydrogeological Report (refer Appendix D) provides an analysis of the predicted
tailings and their AMD risk. That report shows sulfur concentrations are likely to be low and
hence not represent a significant risk of AMD generation. Similarly, static AMD tests indicate a
very low risk of acid generation given the low MPA (maximum potential acidity) and high ANC
(acid neutralising capacity). The kinetic NAG testing tended to confirm that tailings samples
classified by static test results as NAF (non-acid forming) were also classified as NAF in kinetic
testing, indicating that the risk of acid generation is low in all samples. Tests suggest reaction
times are likely to be slow, with no acid conditions generated in the KNAG tests, indicating
periods of at least 2 years are required to oxidise sulfides and produce acid, if ever.
Based on the available data, the risk of acid generation from the tailings is low and in the event
small pockets of PAF material were to be processed and enter the tailings stream, periods of at
least 2 years would be required to oxidise the material and produce acid (if ever). To manage
the residual risk a number of precautionary measures have been incorporated into the TSF
design and management to address any residual risks.
In particular, the TSF has been designed with internal filters (all stages) to allow water retention
if required. This provides a contingency option of flooding the tailings at any time in the event of
unplanned closure. This is a precautionary measure made in recognition of the limitations on
available tailings data at this time and the potential (albeit very low) of acid generation from the
tailings. During the detailed design phase (and early mining) further geochemical test work will
be undertaken. Assuming this additional data confirms the current assertion that the tailings are
almost exclusively non-acid forming, then application will be made to the Director EPA to have
subsequent dam raises modified to remove the planned filters (noting filters will be retained in
the starter dam regardless). This will occur only on approval from the Director.
With respect to routine tailings management the proposed deposition strategy involves rapid
refresh of the beach with tailings placed in maximum 0.3m layers, meaning fresh tailings are
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deposited over the entire storage area every 4 months. Given the test results indicate periods of
at least two years would be required to oxidise the tailings (if ever), the rapid refresh of the
beach (fresh tailings over the entire surface every 4 months) applies another level of
conservatism to the tailings management approach.
2.9.3

TSF Water Management

A decant facility is proposed to regulate the TSF pond level, with the aim of keeping the water
levels as low as possible whilst maintaining sufficient water for processing. The decant
infrastructure includes a sloping box culvert intake with a gravity pipe feeding to a pump station
downstream of the main embankment. Flows from the pump station will either be pumped as
return water to the process plant or excess water released to the Blythe River to the east of the
saddle embankment.
Staged emergency spillways will be excavated in natural ground to suit the TSF raises, initially
the spillway will be located west of the main embankment, then in further stages and upon
closure, to the east of the saddle embankment. The decant and spillway design is discussed
further in Appendix A.
The TSF will be required to retain water with a high fluoride content (from pit water) during dry
periods. The water will be discharged in a flow-paced scheme to the Blythe River to ensure
environmental impacts are minimised through dilution (discussed further in Section 7.2).
A toe drain will be constructed downstream of both embankments to collect seepage and
transfer it back to a pump (or pumps) where it will be recycled into the decant pond. The
majority of seepage will be collected this way with only a small portion (refer to the water
balance in Section 2.10.1) released to groundwater.
A diversion drain will be constructed around the western perimeter of the TSF to divert clean
water from entering the TSF storage.
TSF Water Balance
A water balance has been undertaken for TSF decant pond and decant infrastructure (refer to
Section 2.10). The water balance has been based on the anticipated tailings production and
process water requirements, seepage considerations and rainfall / evaporation records. The
detailed calculations and assumptions for the water balance are described in Section 6.7 of
Appendix A. The results of the water balance in terms of annual TSF inflows and outflows are
shown in Table 2-9. The water balance indicates that there will be sufficient water available for
the return water to the processing plant whilst releasing the excess to the Blyth River (average
annual 4.51 ML/day).
Table 2-9 Summary of Annual TSF Inflows and Outflows
Inflows
Tailings slurry
Rainfall
Mine water (ground water plus rainfall)
Runoff from WRDs (optional)
Net Inflows
Outflows
Process water
Evaporation
Seepage
Lockup water (water retained in tails)
Release to the Blyth River
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Average Annual Flow (ML/day)
3.91
2.41
3.6 + 0.71
1.08
11.71
Average Annual Flow (ML/day)
4.05
0.22
0.086
1.37
6.07

Net Outflows

11.8

Note - Very minor discrepancies exist in the water balance (total in vs out) due to estimations and variance.

Decant Management
To allow collection and recycling of water and management of water levels during flood events,
a decant pond will be located at the low point of the TSF towards the centre of the western
ridge.
The decant pond will be fitted with a decant sump structure to allow the piping of water to a
pump station sump located downstream of the main embankment, which will allow water to be
pumped to the processing facility via the main pipeline structure for recycling and to an
environmental release point in the Blythe River (Refer Section 7.2). For further details of the
decant system design refer to Section 6.7.9 of Appendix A.
Flood Management
The TSF has been designed to contain a 1:100 year 72 hour duration flood event at all stages
of the facility throughout the LOM. The decant facility of the TSF would be utilised to reduce the
head of the TSF post-flooding.
An emergency spillway will also be included to the side of the main embankment to prevent the
TSF from overtopping in a 1:1000 year flood event (with the spillway to be adjusted during each
raise).
2.9.4

Point Sources and Waste Streams

Waste streams from the TSF will be associated with water discharge and are described in detail
in Section 2.10.

2.10

Water and Wastewater

2.10.1 Water Balance
A water balance calculation has been undertaken for the overall site and is shown
diagrammatically in Figure 2-12 and numerically in Figure 2-13. The water balance was used to
inform the overall Tailings Storage Facility (TSF) sizing in order to ensure sufficient capacity in
the TSF to cater for water storage during various climatic conditions.
The water balance takes into account rainfall, evaporation, process flows, tailings dam returned
water, potable water requirements, mine pit dewater and Blythe River pumped inflows as
emergency backup. The numerical water balance is based on average daily flows (utilising
approximately 50 years of climate data) at the peak mining period (this is adopted as year 4,
which is the year at which the mine is at maximum capacity – 1 million tonnes/annum) and
allows for the maximum predicted groundwater flowing into the pit. By including 50 years of
climatic data (including all dry and wet periods) and adopting maximum predicted inflows to the
TSF (from groundwater intercepted at the pit and tailings production) this water balance has
been used to determine maximum water storage sizes.
The water balance has been developed in a collaborative fashion and provides a central point to
summarise all the major water pathways associated with the project. Salient points from the
water balance are summarised as follows:


The net water demand for the site is relatively small, and is easily met on an annual basis
by excess rainfall and groundwater inflow collected and stored within the TSF. Daily flows
will vary and, at times, demand will exceed supply (on a daily basis). Water storage will
be provided to balance daily inflows and outflows, however on an average basis, there
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will be an excess of water to be discharged back to the environment (via the TSF decant
into the Blythe River).


Rainfall on the two WRDs will be collected, treated via settlement ponds/wetlands (and
dosed with lime if needed in the case of the PAF waste rock) and subsequently either
discharged to Holloway Creek (which flows into the Blythe River) or pumped to the TSF if
the allocated guideline limits are not met (ANZECC (2000) Guideline FAE95%). Diversion
drains will prevent clean water ingress.



Rainfall on hard stand areas including the run of mine pad (ROM pad) and process plant
site will be collected in perimeter drains and sent via settlement ponds (to remove excess
sediment load) to the process plant for reuse. Diversion drains will prevent clean water
ingress.
Rainfall to roads will be collected in table drains for settlement of solids before discharge
to the environment.



A small 20 ML water storage dam will be constructed (see Figure 2-2) to supply potable
water to the site (via a water treatment plant), as well as initial process plant water during
start up. The water storage dam will initially be filled from a one-off extraction from the
Blythe River after which time it will be supplied by rainwater, resulting in excess water
supply and overflow back to the Blythe River.



An onsite sewage treatment plant will be provided for site workers, with drip irrigation of
treated effluent on site.



The vast majority of seepage from the TSF will be collected in toe drains and pumped
back into the TSF (therefore not shown in the water balance) with the exception of a small
amount of seepage (as shown on the water balance) that will permeate through the base
of the TSF and gradually enter the groundwater system, the impacts of which are
discussed in the Section 7.2.



The mine pit is expected to intersect groundwater faults, resulting in significant flows of
groundwater into the pit, which will require dewatering to allow mining to proceed. This
water will be pumped from the pit to the TSF along with the tailings slurry. The exact
volume of groundwater flowing into the pit is unknown but modelling has been undertaken
(refer Appendix D).
The groundwater modelling (refer Appendix D) considers three “scenarios” as follows with no fault being intersected by the pit, with all mapped lineaments being faults
intersected by the pit and a third scenario where all mapped lineaments are faults
intersected by the pit and all permeabilities increased by an order of magnitude from the
calibrated case (without adjusting recharge). This third scenario was modelled in order to
indicate the sensitivity of the model and is not considered a realistic scenario. For this
reason the highest plausible flow scenario was adopted for the water balance (run 42 in
Appendix D) resulting in a predicted inflow of 3.6 ML/day to the pit (along with an average
of 0.71 ML/day of rainwater), which, as mentioned, will be pumped from the pit to the
TSF.
This groundwater is elevated in a range of parameters including fluoride, iron and
manganese (in comparison to local surface waters).



There will be a TSF sized to accommodate tailings (and associated water), rainfall into
the TSF (diversion drains along the upper edge will divert surrounding water) and pit
dewater (including rainfall onto the pit). The TSF has also been sized to accommodate
storm flows.
Water within the TSF is predicted to be elevated in fluoride, iron and manganese
(compared against surface water quality). Modelling has been undertaken (Appendix D)
to determine the likely groundwater flows into the pit (and therefore into the TSF) and
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predict the expected water quality within the TSF; taking into account precipitation of iron
and manganese but residual elevated levels of fluoride. The elevated fluoride levels, in
particular, result in a requirement for dilution upon discharge into the Blythe River (refer
Section 7.2). The required dilution of TSF decant with the Blythe River has been
accounted for in this water balance, resulting in a flow paced discharge and water storage
requirement within the TSF.
Some water from the TSF will be extracted back to the process plant site for use in the
minerals processing, negating the need for ongoing supply of water from the river for the
processing plant.
Remaining water in the TSF will be discharge to the Blythe River at a rate sufficient to
maintain water quality within the Blythe (refer Rogetta Mine Aquatic Assessment, GHD
2016), resulting in flow paced discharge requirements.
The resulting water balance (in Figure 2-13) identifies the maximum required water storage
during periods of peak water into the TSF (highest plausible groundwater inflow to the pit and
highest annual production rate for the mine). The water balance is built on 50 years of climatic
data, therefore including provision for seasonal wet and dry periods. The TSF (ultimate
capacity) has been sized accordingly to accommodate this maximum water storage
requirement, plus an additional storm capacity, to ensure sufficient water storage capacity is
provided in the TSF to allow for flow paced discharge into the Blythe River. There is
considerable conservatism built into this approach as the ‘maximum water storage’ requirement
determined by the water balance takes into account 50 years of climatic data and identifies the
largest possible storage capacity needed during that time.
As the water balance has been used to determine the ultimate maximum water storage
requirement (and therefore feeds into the ultimate TSF sizing) it is recognised that different
water storage volumes will be needed at progressive mining stages (i.e. starter dam and at each
lift) with the volumes shown representing the largest overall extent. This information will be
available during the detailed design phase and will be submitted to the EPA along with water
balances for each of the TSF stages prior to commencement of construction.

Commitment 1
Prior to construction a water balance for each TSF
stage will be provided to the EPA as part of the detailed design
process.

The site water balance is shown diagrammatically Figure 2-12 and numerically in Figure 2-13.
The results of the water balance calculations are summarised as follows (all numbers are
averages and approximate).


Water Storage Dam (potable)
– 0.22ML/day of rainfall diverted into the water storage dam
– 0.016ML/day evaporation from the water storage dam
– 0.046ML/day extracted from the water storage dam for potable uses
– Resulting in a net surplus of 0.16 ML/day water reporting to the water storage dam
which will overflow freely to the environment.



Process Storage Facility
– 4.05ML/day of water returned from the TSF into the process storage and the
equivalent drawn from the storage for mine processing
– 3.91ML/day of water recovered from the processing facility and returned to the
process storage
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– 3.91 ML/day of water in tailings directed to the TSF


Mine pit dewatering
– Groundwater inflow requiring dewatering has been estimated at 3.6 ML/day in the
highest plausible flow scenario, with an average rainfall component that will also
require dewatering, of 0.71 ML/day (resulting in 4.31 ML/day requiring dewatering);
– Dewatered pit water to be sent to the TSF to allow precipitation of some elements and
controlled discharge to the Blythe River



Tailings Storage Dam
– 2.41ML/day of rainfall reporting to the TSF
– 3.6 ML/day of pit dewater plus an additional 0.71 ML/day of pit rainfall reporting to the
TSF
– 4.05ML/day of water being recycled form the TSF back to the process plant
– 1.08 ML/day of WRD leachate (potentially)
– Negligible evaporation from the TSF
– Excess water only able to be discharged once a threshold flow level is reached in the
Blythe River to allow the required dilution rate to be met resulting in variable storage
and discharge volumes
– A resulting maximum water storage requirement for the TSF of 488 ML (which has
been used to inform the overall TSF sizing).

In addition to the water balance shown below an alternative scenario was run, showing the
conditions if no groundwater were to be intersected by the pit (as might be the case at the
commencement of mining, or should the fault not be intersected by the pit). This scenario was
run to determine whether suitable process water would be available assuming no groundwater
flow from the pit into the TSF. This model is overly conservative as it assumes zero groundwater
input, which is not expected, even if the fault is not intersected. Based on the “no groundwater
into pit” model, using the past 50 years’ climatic data, sufficient water is still available for
recycling back to the process plant as planned over 99% of the time. On very rare occasions
(less than 1%) during the modelled period (50 years) insufficient water would be available for
recycling back to the process plant and alternative solutions would be required (e.g.
groundwater extraction, seeking temporary water extraction licence or trucking water into the
site for a short period). Under this “no groundwater into pit” scenario the overall maximum water
storage in the TSF is reduced (by approximately 100ML) and the average discharge to the
Blythe River is reduced (by approximately 3ML/day) as a result of considerably less inflow to the
TSF from the mine pit.
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Figure 2-12: Diagrammatic Site Water Balance

Forward Mining - Rogetta Magnetite Iron Ore Project
Water Balance
Date : 26/09/2016

Figure 2-13 Numerical Water Balance – Based on Peak Mining Operation

Assumptions:
Rainfall =
Evaporation =
Pan Factor =
Actual Evaporation =
1 EP =
1 ET =
River Available Water
Summer =
Winter =

Annual =
Summer =
Winter =

Land Disposal
DIR =
3.0 mm/day
2
A=
15,174 m

1,537 mm/year (Average year)
1,165
0.7
816
0.0003
0.270

mm/year
(pan factor)
mm/year
ML/day
ML/year

Wastewater Treatment System

0 ML/year
2,163 ML/year

Evaporation
ave.
0.016 ML/day
5.91 ML/year

Blythe River
0 ML/year
0 ML/year
0 ML/year

Overflow to environment
0.16 ML/day
1.80 L/s

Potable usage
100 EP
Treatment Eff. 65%
0.046 ML/day

ave.

Water retained (Tails)
1.37 ML/day (water)
500 ML/year

Pump = 0.00 ML/day
Max
Inflow
Outflow
Total
Ave. SA

Rainfall
ave.

ave.
1.08 ML/day

Catchment
Coefficient

Catchment

285,471 m2
0.9

Water Storage Dam
20.00 ML
0.22 ML/day
0.22 ML/day
0.00 ML/day
2
7,249 m

Max
Inflow
Outflow
Total

(discrepency)

Ave. SA

Rainfall
0.22 ML/day
2
257,083 m

Coefficient

Tailings

Tailings Storage Facility
488 ML
11.75 ML/day
11.80 ML/day
-0.05 ML/day
(discrepency)
2
99,359 m

Rainfall

3.91 ML/day (water)

0.2

Emergency Uncontrolled
Overflow to environment
0.000 ML/day
0.00 L/s

Evaporation
0.22 ML/day
81 ML/year

1,428 ML/year

ave.
Catchment
Coefficient

Planned Discharge to Blythe
6.07 ML/day
70.26 L/s
Seepage
0.086 ML/day (water)
31 ML/year
Pit Groundwater Inflow
3.6 ML/day
Pit Rainfall Inflow
ave.
0.713 ML/day
2
Catchment
169,243 m
Coefficient
1.00

2.41 ML/day
2
716,520 m
0.8
TSF Return (54)
4.05 ML/day

Waste Rock Dump
Inflow
Outflow
Total

1.08 ML/day
1.08 ML/day
0.00 ML/day

Process (53)
4.05 ML/day
1,480 ML/year

(discrepency)

Outflow to TSF
1.08 ML/day
(assumes high runoff rate)

Max
Inflow
Outflow
Total

Rainfall
ave.
0.20 ML/day
Catchment
46,500 m2

Process Storage
ML
7.97 ML/day
7.97 ML/day
0.00 ML/day

Reclaim from TSF = 'Fresh' Make-up Water
4.05 ML/day

(discrepency)

Process Return
3.91 ML/day
Pad
Inflow
Outflow
Total

0.20 ML/day
0.20 ML/day
0.00 ML/day

Process Plant

(discrepency)

Outflow to environment
0.20 ML/day
(Note: assumes 100% impervious)

Basis of Water Balance:
1. Climate and River Flow data 1963-2014.
2. Discharge to Blythe River from TSF controlled by Fluoride Content in
groundwater and pipe/pump sizing.
3. Water Storage Dam discharges freely to environment.
4. 35% Water Content in Tailings retained in Tailings.
5. Brine discharged to land disposal together with wastewater.
6. Monthly Evaporation applied on a daily basis.
7. Gaps in Rainfall data filled with average monthly rainfall.
8. TSF Storage based on post Year 4 construction.
9. Liquid in TSF can pass between dedicated Water Storage Zone and
Tails Zone but Water Storage Zone filled preferentially.
10. Minimum Operating Storage in TSF such that if storage is below
minimum, no discharge to the Blythe is allowed to ensure no shortfall
in flow to process.
11. TSF maximum volume is the ‘water holding’ component with the
overall TSF size based on this figure plus the tailings volume
requirement.

2.10.2 Surface Water Management
The site is undulating and crossed by numerous tributaries of the Blythe River and Holloway
Creek. The Blythe River itself runs from the south to north of the site and is joined by the
Holloway Creek flowing from west to east and then draining north to the cost.
The tailings storage facility will be constructed across tributaries of Holloway Creek, effectively
damming their upper reaches. The TSF subsequently reports decant water back into the Blythe.
An environmental flows assessment has been undertaken to determine the potential impact of
damming the upper reaches of these tributaries as well as an assessment of decant water on
the receiving environment (refer Section 7.2).
The water storage dam will initially draw water directly from the Blythe to fill, and will then run at
a surplus of water from the rainfall catchment. Provision has been made for occasional, rare
extractions from the Blythe River to top up the water supply dam in extremely low rainfall
conditions, this volume would not exceed (more likely to be well below) the average daily rainfall
volume predicted in the water balance to sustain the water supply (0.22 ML/day) and would be
for a limited number of days. Owing to the small volume of water potentially required and the
predicted rarity of the requirement to extract water, investigations into the potential impacts on
environmental flows were not deemed as necessary. Appropriate water extraction approvals will
be sought prior to any such extraction.
There is no overall characteristic overland flow for the entire development as the site is
undulating and each area reports to different tributaries, however as these feed the Holloway
which then reports to the Blythe, all site flows eventually reach the Blythe River.
All road crossings required will involve culvert construction, properly sized to allow flood flows to
pass.
Site stormwater management will be as follows:


Diversion drains will be constructed around the upper perimeter of the pit, WRDs and
process plant to divert clean stormwater into the surrounding environment;



Diversion drains will be constructed around the upper perimeter of the TSF to divert clean
stormwater to the water storage dam;



A toe drain will be formed around the base of the WRDs to collect all site runoff which will
be retained in settling ponds (and via a wetland area in the case of the northern WRD)
before being either discharged to Holloway Creek or if found to not meet environmental
criteria (refer Section 2.8.4), pumped to the TSF decant pond.



The settling ponds for the WRDs will sized to accommodate a 2 year, 24-hour storm
event, providing sufficient capacity to manage the run-off without uncontrolled release into
Holloway Creek. Water pumps to feed the run-off to the TSF will be present;



Water from the mine pit will be pumped to the TSF;



Water from hardstand at the ROM pad and laydown area will be collected by perimeter
drains, and discharged to a settlement pond to reduce sediment loads prior to being
pumped into the process make-up water tank. The settlement pond will be sized to hold
1 ML, sufficient to hold rainfall from a 2-year 24 hour storm event.
The location of the settlement pond has not been proposed at this preliminary design
stage but will be sited accordingly (during detailed design) within the process plant
general area2 identified in Figure 2-2, with consideration of site topography.

Note that the entire process plant area (square box shown on Figure 2-2) has been included in all
assessments of impact (eg ecology) and there remains plenty of room to accommodate settlement
ponds within this designated space.
2
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Water from roofs at the process plant site will be captured by gutters and report to the
process storage tank for reuse within the process plant;



Runoff from roads will be diverted to roadside table drains and discharged to the
environment diffusely; and



Seeps from the TSF will be captured by toe drains and report back to the TSF (a small
residual seepage will still be lost from the TSF to groundwater as shown in the water
balance).

A location map of the WRD stormwater management areas are shown in Figure 7-7.
2.10.3 Water Supply
As outlined above, the water balance calculations indicate a relatively small demand for water
with an overall excess of water from the mine on an annual basis, to be discharged from the
TSF decant pond.
Water for the process plant will be a combination of recycled process water, captured surface
stormwater and roof water and water to be recirculated from the TSF via a return pipeline.
For the start-up phase, water from the Blythe River will be pumped into the water storage dam
and then to the process plant to provide process water for start-up. This will be undertaken
during high flow conditions (defined as 3 x average flow, equal to 0.523 m/sec or 45 ML/day in
the Blythe River) to limit impacts to the Blythe River. Once operational there will be a surplus of
water from the process plant, stormwater and tailings return pipeline; this will negate the
requirement for any routine extraction from the Blythe River. There is no requirement for
treatment of the water used in the process plant and all water will be returned to the TSF for
reuse.
Potable water will be sourced from a water storage dam of 20 ML which will initially be filled with
raw water from the Blythe River (with appropriate approvals in place). Water will be pumped
from the water storage dam to a package WTP located near the process plant site. The water
balance calculations indicate that in a normal year there will be no requirement for ongoing
extraction from the environment as a net surplus of water will be available from rainfall capture.
A back-up option of filling the water storage from the Blythe remains, in the unlikely event it is
required due to a particularly dry period (subject to separate application).
Potable water supply is to be provided for the use of employees at the site for drinking, washing,
food preparation, basins, sinks, showers, and toilet flushing. Potable water may also be used for
firefighting and dust suppression in areas where there is a chance of human exposure.
2.10.4 Water Treatment Plant
During start up water will be drawn from the Blythe River and pumped to the water storage dam
where initial settlement will occur prior to pumping to the WTP at the mill site. Once operational
the water storage dam is expected to have a surplus of water from rainfall and drainage lines
around the TSF; no routine extraction from the Blythe or its tributaries is proposed.
Preliminary water sampling in the Blythe River has provided a suite of key risk parameters
requiring treatment and resulted in the proposed treatment process train shown below (which
meets the Australian Drinking Water Guidelines (ADWG) Australian Drinking Water Quality
Requirements:


Coagulation and flocculation system;



Pre chlorination or potassium permanganate dosing ahead of coagulation process to
oxidise iron which is then subsequently removed via filtration;
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Filtration for removal of particulates and removal of protozoan species comprised of
Membrane Filtration process such as Microfiltration or Ultrafiltration;



Granular Activated Carbon (GAC) filtration for removal of organics;



Softener for removal of hardness (if required);



Disinfection of filtered water via chlorination using sodium hypochlorite, with provision for
UV disinfection to achieve desired log reduction of Cryptosporidium and Giardia; and



pH correction of final water via sodium hydroxide to maintain the treated water pH within
the desired range (7-8).

The main items of infrastructure for the WTP include:


Coagulation and flocculation system;



Membrane filtration plant;



GAC filter with duty/standby backwash pumps;



Softener with associated salt saturation system;



Inline UV disinfection system;



Chemical dosing systems;



Backwash water tank for backwash water for membrane plant and GAC filter;



Chemical cleaning waste collection tank;



Washwater collection tank with supernatant return to raw water inlet to WTP;



Duty/Standby sludge transfer pumps to transfer sludge to slurry feed pipeline to TSF;



Online analysers for process control and monitoring of WTP performance;



Electrical switchboard and Motor Control Cabinet (MCC) for plant;



Control Systems, SCADA (supervisory controls and data acquisition); and



50kL Treated Water Storage tank.

Plant process units are proposed to be skid mounted and containerised.
Wastes generated from the water treatment plant will comprise backwash water from the
filtration processes and chemical wastes produced from the membrane plant cleaning process.
The backwash water will be collected in a backwash collection tank prior to settling. Settled
water (supernatant) shall be returned through the water treatment process. The sludge
produced shall be pumped from the washwater tank to the nearest connection point into the
TSF slurry feed pipeline.
The chemical wastes produced from the membrane cleaning process will also require on-site
storage, prior to discharge to the TSF slurry feed pipeline.
The waste volumes produced (sludge and chemical cleaning wastes) are anticipated to be
relatively minor in comparison to the slurry volume and would be diluted in the TSF.
2.10.5 Sewage Treatment Plant
It is predicted that approximately 30 kL/day of sewage will be generated form the site, based on
a calculated equivalent population of 100 people.
Tertiary treatment of the site’s sewage has been assumed via a packaged treatment system,
utilising UV disinfection. Water treatment quality will be in line with the concentration limits
outlined in Table 2-10 (from ANZECC 1997).
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Table 2-10

STP effluent quality targets

Parameter

BOD
(mg/L)

Total
Suspended
Solids
(mg/L)

Total
Nitrogen
(mg/L)

Total
Phosphorus
(mg/L)

E.Coli
(CFU/100 ml)

Oil &
Grease
(mg/L)

Treatment
Concentration

20-30

25-40

20-50

6-12

<103

<10

The treated effluent will be discharged to one of two dedicated irrigation areas of ~1.5 ha, as
shown in Figure 2-2. Discharge rates to the irrigation areas will be very low, in the order of 3 mm
per day. The irrigation areas have been selected to avoid surface water bodies and sensitive
areas.
2.10.6 Water Transfer Infrastructure
The key components of the water and wastewater transfer systems include:


20ML uncovered water storage dam to be located to the south-east of the TSF, initially to
be filled from the Blythe River using a mobile pump station and associated temporary
hose/pipe.



Underground raw water pipeline from the storage dam to the process plant site, following
the dam wall and then the proposed access road from the process plant site. The pipeline
will have air valves at high points to release accumulated air. Scour valves will be
provided to allow the pipe to be drained for repair work. The pipe will be attached to the
existing bridge to cross the waterway just south of the process plant.



Tailings dam return pipeline and associated pump station to transport recycled water from
the TSF back to the process plant.
The pump station for the return pipeline needs to be below the bottom water level in the
TSF and therefore will be housed in an uncovered concrete pit just downstream of the
TSF main embankment, with incoming suction pipework through the dam wall. The pump
station will be supported by a switchboard housed in a separate switch room beside the
pump pit.
From the pump station the TSF return pipeline will be constructed underground following
the dam wall and then the proposed access road from the process plant. The tailings
return pipeline will share a trench with the raw water pipeline (except where it runs along
the dam wall before converging with the raw water pipeline). The tailings return pipeline
will also have air valves, scour valves and will be attached to the existing bridge, as with
the raw water pipeline.

2.10.7 Point Sources and Waste Streams
There are several point sources of water discharge to the environment from the Project. These
are identified in Figure 7-7, but include the following:


Northern and Western WRD collection pond discharges to Holloway Creek, noting these
are potential discharge points subject to water quality;



Discharge of treated STP effluent to designated irrigation areas; and



Discharge of mine-pit water, tailings slurry water and WTP effluent from the TSF decant
into the Blythe River.
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The STP will also have a solid waste component in the form of sludge which will be removed
from site by a licenced operator as part of the package plant. Other minor packaging wastes
from the WTP and STP will be stored on site and disposed of by a licensed contractor.

2.11

Transportation

2.11.1 Vehicles and Movements
Ore Transport
The proposed transport program for the Project involves trucking of magnetite concentrate from
the mine site to Burnie Port via Rogetta Road, Upper Natone Road and Ridgley Highway on a
12-hour/day basis (7am – 7pm).
To haul the ore concentrate from the Project site to the Burnie Port facility, a fleet of 21 x Bdouble semi-trailers with a capacity of 45 tonnes per vehicle (22.5 tonnes per trailer) will be
utilised.
The round trip from the Project site to the Burnie Port, including loading/unloading will be
approximately 3.5 hours, which will allow approximately three cycles to be completed over a 12hour period per vehicle. It is estimated that there will be approximately 122 (two way) vehicle
movements along the haul route per 12-hour period. Half of these trips would be by laden trucks
leaving the mine and transporting concentrate to the port and the remaining half would be
empty trucks returning to the mine.
Haul Trucks
A fleet of haul trucks, with final numbers to be determined, will be required to bring ore from the
pit to the ROM pad and also to transport the waste rock to the WRDs. These vehicles will be
operated on a 24-hour basis and will be restricted to gravel haul roads and benches within the
pit and WRDs.
Other Vehicles
Other vehicles required include light vehicles for personnel movements, excavators, graders
and drill rigs. All heavy vehicles will remain within the mine site bounds once delivered (i.e. haul
roads/pits/ROM areas). During operation personnel requirements are expected to reach
approximately 100 workers, resulting in up to 200 traffic movements per day (two way) from
staff vehicles.
2.11.2 Upgraded Road Infrastructure
Presently the Project site can be reached via the existing gravel Rogetta Road, which
terminates at a junction with Upper Natone Road (also gravel) to the north-west of the site.
Upper Natone Road then links with the main Ridgely Highway at Hampshire. This will form the
main access route to the site and is also the proposed haul route for delivery of concentrate to
the Burnie Port.
In order to facilitate the movement of the B-double ore trucks and various other light vehicles on
a daily basis, several sections of the existing Rogetta Road will require upgrade.
Proposed upgrades include:


Upgrade of the junction of Upper Natone Road and Rogetta Road to maximise driver view
from the junction in both directions to an acceptably safe level for the forecasted
increased traffic flow. The junction upgrade will require a 350 m deviation of Rogetta
Road, which will result in relocating the junction 180 m to the west. The upgrade will also
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require widening of a small section of the northern side of Upper Natone Road at the
junction to allow overtaking of vehicles turning right onto the new Rogetta Road.


Upgrade of the existing Rogetta Road section from Upper Natone Road junction to the
processing facility to paved 3.5 m wide travel lanes, with a total corridor width of
approximately 25 m, including table drains and sufficient road verge area for power line
installation; and



Upgrade of existing Rogetta Road from mill site to TSF to a gravel road with 2.5 m wide
travel lanes, including a table drain on one side of the road and a verge for various buried
piping and cables relating to the TSF. This section of road will not be used on a regular
basis (post construction), and will not be used for ore haul, hence the narrower width.
There will be regular widened shoulders at 800 m intervals on this stretch to assist
construction vehicles to pass one another.

Locations of the proposed upgraded sections of main road infrastructure are identified in the
road layout map in Figure 2-14. No upgrades to Upper Natone Road, Ridgley Highway or other
public roads are proposed.
2.11.3 New Haul and Access Roads
In order to move waste rock from the pit and primary crushing area adjacent to the pit to the two
WRDs, new dirt haul roads will need to be laid, including:


One road from the crushing plant at the southern end of the pit to the western WRD



One road from the northern end of the open cut pit to the northern WRD; and



A section of road linking the western and northern haul roads.

Other additional access roads that will require construction are some gravel access tracks
around the TSF to facilitate construction and maintenance of the facility.
All haul and access roads will be constructed with table drains for natural sediment settling and
discharge to the environment.
Locations of the proposed new haul roads are identified in the road layout map in Figure 2-14.
Access roads are as shown in Figure 2-2.
2.11.4 Point Sources and Waste Streams
Waste stream from transportation and infrastructure will include vehicle combustion, small
volumes of oil and other lubricants and drainage water from roadside table drains.
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2.12

Power Supply

2.12.1 Power Requirements
It has been estimated that the maximum electricity demand for the site will not exceed
approximately 10.5 megawatts (MW); the largest single motor demand being 4.5 MW. The
largest consumption of site power will be from the primary crusher and processing facility.
2.12.2 Power Delivery Design
Power delivery will be via new 22 kVA line from the Hampshire substation to the process plant.
From the Hampshire substation site the power line is expected to run underground,
predominately following the Ridgley Highway roadside easement. From the junction of the
Ridgley Highway and Upper Natone Roads, a new overhead power line will be installed along
Upper Natone Road, then following Rogetta Road to the processing plant. Power will be
transferred from the processing plant location to the TSF via an underground easement along
the new narrower Rogetta Road section to the TSF.
The proposed route of the power delivery lines is shown graphically in Figure 2-1.
This delivery will system will be sufficient to supply the required 10.5 MW of electricity to the
project over the LOM.
2.12.3 Point Sources and Waste Streams
No direct waste streams or point source emissions will result from power infrastructure.

2.13

Telecommunications

2.13.1 Telecommunication Requirements
The operation of the mine requires routine communications to site staff and visitors. There is no
specialist telecommunication access required by the site.
2.13.2 Telecommunications Delivery Design
Sufficient telecommunications can be provided to effectively run the mine site through the
provision of satellite phones, two-way radio and mobile phones. Although there is limited mobile
coverage in the area, it is expected that a new communications tower will be built in the local
area by a telecommunications provider (Optus or Telstra) to allow uniform mobile phone
coverage across the site (not part of the Project).
Key telecommunications on site will comprise:


Allowance has been made for CCTV and security, VoIP, two way radio, SCADA and
controls and other ancillary data services;



There will be a plant-wide two-way radio system, with a base station in the office/admin
area and one repeater at a location to be determined after path analysis on site. There
will be 24 hand held transceivers and 6 vehicle-mounted transceivers; and



There will be an Ethernet LAN in the general office area, with a connection to the main
control room. The method of connection to an internet service provider is likely to be 3G
based.

2.13.3 Point Sources and Waste Streams
No direct waste streams or point source emissions will result from telecommunications
infrastructure.
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2.14

Ancillary Infrastructure

2.14.1 Buildings
The following buildings are show on Figure 2-2.
Administration Office
An administration building will be constructed to the east of the processing facility and will
include offices, mess facilities, bathroom and laundry facilities and meeting rooms. The building
will have an approximate 20 x 40 m footprint and with the addition of 100 car park spaces the
total facility footprint will be approximately 73 x 36 m.
Heavy Vehicle Workshop
A heavy vehicle workshop will be constructed adjacent to the processing facility to service the
vehicle fleet. The workshop will be an enclosed corrugated iron structure with roller doors; the
building will have an approximate footprint of 41 x 21 m. Rain water will be collected from the
sloped roof and collected for use in the processing plant.
Wash Station
A wash station to spray down vehicles will be constructed adjacent to the administration building
and will have an approximate footprint of 29 x 46 m and a height of approximately 10 m. The
plant will include a water tank feeding several water cannons, with drainage collected and sent
with the main waste line to the TSF. The building will be semi-enclosed with corrugated walls
against elevated washing platforms.
Control Room
A control room will be incorporated into the footprint of the processing plant to oversee the
critical areas of the plant. This building will be elevated above the plant but will remain within the
plant footprint.
Security Office
A small security office (approximately 3 x 5 m) will be located at the entrance to the mine site
adjacent to the northern WRD. Fencing will be installed around the road to allow control of
vehicle and personnel access.
2.14.2 Machinery and Consumables
Machinery
Mine construction machinery will include standard earthworks and mining equipment including
haul trucks, excavators, drill rigs, dozers, forklifts and light passenger vehicles.
Explosives
Blasting will be required in-pit as part of the mining process and will be managed by a blasting
crew. Standard ANFO for dry blasting applications will be utilised in the mine pit, with annual
tonnages required varying with the characteristics of the pit as depth increases.
At this point it is estimated that between 500 - 2,000 tonnes of ANFO would be required per
annum (dependant on stage of mine pit) over the LOM.
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Fuel
The majority of diesel consumed by the Project will be in the heavy earth moving machinery,
including hydraulic excavators, front end loaders and rock dump trucks. Annual diesel usage
volumes will be in the range of 3000 – 10,000 kilolitres per annum, depending on LOM stage.
The initial first two years of operation have been predicted to be the most demanding on fuel
volumes, with a decline over the remaining years as less waste is required to be removed.
Fuel will be supplied by an on-site tanker to be regularly refuelled at Hampshire and parked on
site in a bunded parking bay.
2.14.3 Point Sources and Waste Streams
General drainage from the infrastructure and hardstand areas will be collected in settling ponds;
once sediments have settled out, the water will be transferred to the process water storage for
reuse in the mill.
The wash down facility will have a drainage sump collecting wash water, which will be fed to the
TSF for settling and reuse.
Waste oil and associated small volumes of hazardous wastes will be collected from the heavy
vehicle workshop, stored in sealed containers and removed from site by a licenced contractor.
Wastewater from the administration building will be treated on site at the packaged STP.
All other general wastes from packaging and miscellaneous wastes will be stored on site in
sealed bins and removed by a licenced contractor.

2.15

Operating Hours and Staffing

Construction Phase Staffing
Construction of the Project will be undertaken during 12-hour day shifts over a period of
approximately 11 months. The exact number of staff that will be utilised during construction will
depend on the contractor for each portion of the Project and therefore cannot be accurately
estimated.
Operational Phase Staffing
Following commissioning, it is intended that the mine will be operated on a 24-hour basis
throughout the year, with occasional shutdowns of sections for maintenance.
Staff numbers will vary with the stages of mining over the LOM period, with an estimate of 100
full time staff expected to be required during the second year of operation and declining yearwise until the end of mine life. The largest fluctuations in staff numbers are in the number of
operators and maintenance staff required. Professional, managerial, technical and operations
staff numbers remain consistent throughout the LOM operating period.
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Operational Rosters
For operations:


Operator and maintenance staff, a 2 week on / 1 week off roster has been nominally
proposed with 12 hour shifts. It is envisaged that three rotational crews will be required, to
cover day and night operations; the three-week rotation would include one week of day
shift, one of night and one week of rest.



Technical specialists such as geologists and hydrogeologists would be required to
operate on 9 on / 5 off daytime shifts, with at least two crews to maintain a constant
presence at site. This shift may also apply to some specialty operator crews, such as the
blasting service crew.



Managerial and senior professional staff would be required to work a normal 8:30 am to
5:00 pm Monday to Friday arrangement.

Owing to the short distance to the nearest workforce (City of Burnie), no onsite accommodation
would be required, with staff returning home after shifts.

2.16

Pre-construction and Construction

2.16.1 Overview of Construction Phases
An overview of the major approval, design, construction and commissioning phases are given in
Table 2-11.
Detailed designs are intended to be completed in early 2017, with tendering and major
equipment procurement expected in early-mid 2017. Mobilisation of initial equipment and
commencement of site preparation is expected to commence in mid-2017 (subject to
approvals), with major construction then expected to take 11 months to complete. Following
completion of construction, a one month commissioning phase is expected to be required,
giving a practical completion date of approximately mid-2018.
Table 2-11

Project Phase Overview

Scheduled Task
Detailed Design
Tendering and Major Equipment Procurement
Site preparation & Mobilisation
Construction
Commissioning and Practical Completion

Indicative Date
Early 2017
Early-mid 2017
Mid 2017
Mid 2017 – Mid 2018
Mid 2018

It is intended that the management of the construction of the Project will be split into several
development areas using a variety of contractors, with works to be constructed concurrently in
the most part, as outlined below.
2.16.2 Roads
Construction Overview and Methods
Existing sections of the Rogetta Road and other dirt tracks within the mine layout will be used to
commence construction for some phases of the Project, but several new roads will need to be
developed within the layout prior to construction of other areas (e.g. haul roads to the WRD for
overburden disposal). Upgrades of the roads as outlined in Section 2.11 will commence in 2017
(subject to approvals).
The upgrade and widening of Rogetta Road will be staged to still allow access to the main
Project site whilst construction is underway.
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Required Materials, Equipment and Workforce


Required road materials will be sourced from local suppliers in Burnie;



Standard earthmoving and road laying equipment will be required for construction; and



Workforce numbers will be dependent on sub-contractor.

Temporary Site Requirements
For mine site roads, materials and equipment will be stockpiled within designated laydown
areas within the existing Rogetta Road reserve or within the mine layout area for the TSF and
haul roads.
2.16.3 Mine Pit Preparation
Construction Overview and Methods
Development of the open cut pit will be commenced most likely by a contract miner, who will
strip and remove any vegetation and overburden associated with the pit site, ready for ore
extraction. Onsite testing of the ore body suggests that there will not be significant volumes of
overburden associated with the deposit.
Overburden and vegetation will be taken to the WRD sites via haul roads once they have been
constructed.
Required Materials, Equipment and Workforce


General earth moving equipment, including haul trucks, excavators and dozers;



Workforce numbers will be dependent on sub-contractor; and



No specific materials will be required during stripping of the pit site.

Temporary Site Requirements


Temporary laydown sites around the pit area will be required to store heavy machinery;
and



All waste removed from the pit site will either be located at the WRDs or in the case of
topsoil, stockpiled for long-term storage in the northern WRD area, to be used in future
closure activities.

2.16.4 Processing Plant and Civil Infrastructure
Construction Overview and Methods
Construction of the processing plant and other infrastructure including the administration
facilities, heavy vehicle workshop, wash-down facility (and other smaller buildings) will
commence concurrently with the other major infrastructure components of the Project.


The sites will initially be cleared with excavators and dozers, with vegetation and earth
stockpiled temporarily at designated laydown areas for collection and storage at the
WRDs;



Required concrete slabs will then be poured ready for infrastructure
construction/installation; and



Equipment and building materials will be brought up to site in stages from the Burnie
area.
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It is likely a single contractor will be employed to oversee the construction of the whole
processing plant and a separate contractor will be employed for the civil infrastructure
components.
Required Materials, Equipment and Workforce


The processing plant is composed of many components, including crushing and magnetic
separator units, piping and electrical equipment, conveying and gantry equipment,
storage tanks and ore stockpile areas;



Building materials will include concrete, steel and timber along with plumbing and
electrical components;



Raw materials required will include fill material and gravels for concrete. Where possible
these will be sourced from the existing development footprint on site with additional
specialist material brought on site from local quarries where required;



Construction equipment to be used will include cranes, excavators, dozers and forklifts;



Construction will also include the installation of any drainage requirements for the sites;
and



Workforce numbers will be dependent on the construction staging and the contractor(s)
employed.

Temporary Site Requirements


Fenced laydown areas will be required at site to store equipment, machinery and
materials along with a transportable office(s) to manage construction and provide
temporary worker facilities; and



Borrow pits may be required to create suitable surfaces for the plant area, which will be
sourced from already designated disturbance footprints (e.g. TSF footprint).

2.16.5 Power
Aurora energy will be engaged to design and construct the 22 KvA power delivery lines from the
Hampshire substation. This will be coordinated with required road upgrades to ensure any
available synergies between construction teams.
2.16.6 TSF and Water Storage Dam
Construction Overview and Methods


Initial construction of the dams will require the installation of perimeter stormwater
diversion drains and construction of temporary sediment control structures;



Embankment foundations will then be prepared as per construction design requirements,
including clearing of embankment areas;



Embankments will then be constructed using clay and rock fill material (explained below)
which are likely to be sourced locally from borrow pit areas adjacent to the facilities;



Other components of the TSF and storage dam include the installation of all pipe works,
pump stations, emergency spillways and the decant structure for the TSF;



Topsoil from the footprint area will be stored in the designated laydown zones near the
TSF as highlighted in Figure 2-2.
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Required Materials, Equipment and Workforce


Large volumes of clay, rock fill and gravel filter material will be required to construct the
TSF, and to a lesser degree, the water storage dam. The core (clay) material is expected
to be sourced locally from within the TSF footprint (as explained in Section 2.9.1) and the
rock/earthen support material from either available borrow near the TSF or NAF waste
rock material from the mine pit. All material extracted from site and used to construct the
TSF will be subject to classification and AMD testing consistent with waste rock testing
procedures outlines in Section 7.1.5. If material is found to be PAF or unknown it will not
be used in TSF construction. Borrow will be required throughout the LOM for the planned
TSF raises;



Construction workforce numbers will be dependent on the contractor selected for the
construction of the dams; and



Standard heavy equipment including excavators, haul trucks and dozers will be required
to construct the dams.

Temporary Site Requirements


Large laydown and borrow areas will be required around the dam areas during
construction (included within the buffer for the TSF site as show on all site plans included
in the assessment of impact; and



Temporary site transportables may be required for work force facilities and construction
management.

2.16.7 Proponent Free Issue Items, Construction Provisions and General
Information
Free Issue Items
For cost effective and accelerated construction of the mine there are a number of items which
FML may choose to provide to contractors. These include:


Temporary power supply to the site until the main supply is operational



Temporary site offices for FML staff



Temporary potable water supply



Temporary waste facilities



Site laydown areas

Construction Traffic
During peak periods of the construction phase personnel requirements are expected to reach
approximately 200 workers, generating staff activity of up to 400 traffic movement per day (two
way) during construction. This traffic would be split between Upper Natone Road (east) and
Ridgley Highway (west). Additional heavy vehicle movements will occur to transport equipment
and supplies to site.
The main onsite construction traffic will comprise internal movements of trucks moving
construction materials from the borrow and laydown areas to the TSF embankment site or mill.
These will operate during daytime and at a maximum speed of 40km/h.
Construction Working Hours
Proposed construction working hours are 12 hours a day (7am – 7pm), 7 days a week for the
duration of the construction period.
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2.16.8 Commissioning
Major commissioning activities for the mine are listed below:


Commissioning of all mill equipment including mobile crusher and other components;



Commissioning of pumps and tanks for the process, tailings delivery and return water;



Monitoring of water stored in dams after construction of the embankments and prior to
commissioning, including that from seepage from the TSF. The decant infrastructure will
be used to control the decant pond level, preventing discharge until water quality meets
statutory limits;



On first discharge of tailings, start-up checks on tailings pipeline and tailings discharge
point/points to be completed for inspection of leaks. (Additional to pressure testing of pipe
on completion of installation of discharge pipe);



Comprehensive dam surveillance inspection on first filling of TSF as per ANCOLD
“Guidelines on Dam Safety Management” 2003. This includes review of instrumentation
and monitoring data relevant to dam safety;



Commission decant on confirmation that decant pond meets discharge requirements;



Review of tailings discharge management three months after commencement of
discharge.

2.17

Decommissioning and Closure Phase

It is assumed the post-closure land use will return to ‘bushland’ or ‘plantation forest’ use. The
proposed land use may change during the lifetime of the mine’s operation and may be
influenced by the potential requirements of future mining activities or industry applications, and
stakeholder engagement processes.
Preliminary closure plan details are provided in Section 10.
In general the site closure and rehabilitation strategy is as follows:
Pre-closure


Conduct stakeholder engagement and consultation process throughout operations, such
that the final closure plan has agreed final land uses, allowing closure designs to be
refined;



Submit detailed Mine Closure Plan 12 months after commencing operations; and



Complete detailed engineering and tendering phase for closure.
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Post-closure
Close site and enter rehabilitation and decommissioning phase, comprising:


Clean-up of site including removal of all rubbish, recyclable materials and chemicals;



Water management and erosion control works;



Reshape and stabilise final landforms;



Remove PAF to pit or encapsulate, depending on stability;



Decommission, demolish and remove process plant and all infrastructure;



Ripping of hardstand areas and revegetation with topsoil and seeding;



Rehabilitation of TSF and WRD’s as per closure design;



Establish weed and pest control programmes;



Post-closure monitoring and maintenance for 3 years post closure; and



Submission of post-closure performance assessment reports, confirming completion
criterion achieved for regulatory acceptance and bond relinquishment.

2.18

Off-site Infrastructure

The main off-site infrastructure upgrades related to the Project are the upgrades that may be
required at the Burnie Port to facilitate the storage and loading of the ore. These upgrades will
be subject to future applications and port requirements and will be submitted either by
independent third parties or in association with third party stakeholders (e.g. TasPorts).
The development of the Project is not dependent on port upgrades.
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3.

Site Information
3.1.1

Project Location

The project site lies approximately 6 km south east of the town of Hampshire and approximately
27 km south of Burnie, in northern Tasmania. The existing infrastructure in the immediate region
is conducive to the rapid development of mining, beneficiation and shipping facilities required for
the production and export of magnetite ore to foreign markets.
The nearest residence lies approximately 2 km to the north (measured from the northernmost
WRD), with other residences approximately 6 km away to the east and the township of
Hampshire approximately 6 km to the northwest.
Figure 3-1, Figure 3-2 and Figure 3-3 show the location of the Project area and surrounds,
including surrounding land tenure, tenement boundaries, surrounding land use, zoning and
property boundaries.
The Project boundaries are within the Burnie Local Government Area. The Rogetta North
Deposit lies within mining tenement EL18/2007 and is close to the existing Kara
scheelite/magnetite mine operated by Tasmania Mines Ltd.
FML has been granted a mining lease for the Rogetta Mine site as shown on Figure 3-1.
The proposed transport program for the project involves trucking of magnetite from the mine site
to Burnie Port via Rogetta Road, Upper Natone Road and Ridgley Highway. There will be
upgrades to the junction of Upper Natone Road and Rogetta Road as well as upgrades and
some small new sections along Rogetta Road.
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3.1.2

Environmental Aspects

The Project area has topography of low hills and valleys and a mosaic of vegetation types
including native forest, button grass and plantation. Parts of the area have been subject to
previous and ongoing mining exploration and forestry activities.
The following points summarise the environmental context of the site, however full details for all
salient topics are found under the relevant subheadings as shown.


The Project is located in a generally low relief area, with elevation levels ranging from
approximately 520 to 570 m AHD. The main raised areas comprise a ridge of forestcovered hills running approximately north-south across the west of the area and a series
of lower lying hills, covered with areas of regrowth and plantation woodland to the east.
These are divided by a wide, shallow, north-south depression containing plains of
buttongrass. The eastern and western edges of the study area are marked by the deeply
incised valleys of the Blythe River and Holloway Creek respectively.



Vegetation in the study area varies according to topography, rainfall, soil type and land
usage. It comprises a mosaic of different vegetation types ranging from native wet
sclerophyll forest to plantation, varying from relatively undisturbed to totally disturbed
condition (plantation). Information on vegetation and fauna is provided in Section 7.4.



The main evidence of recent human activity in the area comprises the large area of
forestry plantation in the south east, several abandoned quarries and exploration pits and
several unpaved roads and tracks, the largest of which is the Blythe Road which runs
north-south through the eastern half of the area.



Climatic data from the nearby Tewkesbury (091099) weather stations shows (Note –
Hampshire station is nearer but does not provide full climatic data):
– Temperature ranges from a mean minimum of 3 C in July and mean maximum of 18.9
C in February;
– Average annual rainfall of 1541 mm, with the highest falls in July and August (mean of
212 mm and 193 mm respectively); and
– Prevailing winds from the south west (30% of the time on annual average), followed by
the north east (just below 20% of the time on an annual average).



Broadly, the geology of the area around the pit site consists of feldspar granite (Housetop
Granite), transitioning to areas of cross bedded sandstone to the west and tertiary basalt
to the south, with an overlap occurring towards the TSF area.



The Project site contained mapped areas of Western Tasmanian Blanket Bogs,
correlating with the moorland vegetation identified on site during ecological surveys (refer
7.6).



The TSF lies partially within a forestry reserve marked on the Tasmanian Reserve Estate
as an Informal Reserve for Future Land reserved under the Regional Forest Agreement.
The TSF lies adjacent to but outside of the Old Park Regional Reserve, which is classified
as a Formal Regional Reserve. The road and power line routes also cross a handful of
other small Informal Forestry Reserves (stream reserves) and private reserves (also
stream reserves).
All of the reserves within and immediately adjacent to the project footprint are classified
as available for mineral exploration and mining under the Mineral Resources
Development Act 1995 (MRDA).



There are no known listed Aboriginal or European heritage sites in the immediate area of
the Project site. Details of heritage investigations and values are provided in Section 7.14.
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The Project sits in the upper catchment of the Blythe River, located on its western bank,
the Project is directly south of Holloway Creek, which runs into the Blythe River. Several
small tributaries run through the site linking to either Holloway Creek or the Blythe River.
Details on surface water values and impacts are provided in Section 7.2.



The Project can be accessed via Rogetta Road via Upper Natone Road, which links to
the Ridgley Highway leading to Burnie. Information on road use is provided in Section
2.11.



The site is not prone to flooding or landslip (is not within a proclaimed landslip zone) but
similar to all forested areas in Tasmania is at risk from wildfire. The relatively high rainfall
experienced in the region however (over 1500mm per year compared to averages closer
to 500mm per year in eastern Tasmania) reduces the wildfire risk of the site to some
degree.



There are no high quality wilderness areas within the proposed development footprint
(according to review of the National Wilderness Inventory mapping and assuming ‘high
quality wilderness’ to be areas larger than 8,000 ha having a National Wilderness
Inventory rating of 12 or greater as was used in delineating wilderness areas under the
Regional Forest Agreement process in 19973).

3.1.3

Planning and Land Tenure

The mine site is located within a mining lease area and comprises 4 Land Titles identified in
Table 3-1, all located at Blythe Road, Upper Natone, copies of which are contained in the
Planning Assessment Report (Appendix C). There are no easements or covenants on the title.
Table 3-1 Land Titles within Development Site
Title Reference
(Volume/Folio)

PID

Address

Owner

143116/1

6191768

Upper Natone Forest
Reserve, Blythe Road

Forestry Tasmania

213284/1

6195494

Blythe Road, Hampshire

The Trust Company (PTAL)
Ltd

214042/1

6195494

Blythe Road, Hampshire

The Trust Company (PTAL)
Ltd

140950/1

2530099

Blythe Road, Hampshire

The Crown

The power line is to be located in the power line easement from the substation, along Ridgley
Highway to Upper Nation Road and then within the road easement along Upper Natone and
Rogetta Roads to the mine site.
All road works will be located within the road reserve with the exception of the junction upgrade
at Upper Natone and Rogetta Roads, which will be located through the following site.

Sourced from the State of the Environment Report http://soer.justice.tas.gov.au/2003/lan/2/issue/78/ataglance.php (accessed March 2015)
3
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Table 3-2 Land Title within which the Junction Upgrade will Occur
Title Reference
(Volume/Folio)

PID

Address

Owner

130429/1

3181919

Ridgley Highway,
Hampshire

The Trust Company (PTAL)
Ltd

The mining lease area also affects 2 additional titles (CT 213291/1 and 211342/1) both owned
by The Trust Company (PTAL) Ltd. No works are proposed on these areas as part of the
current application.
The mine site is located within the Rural Resource Zone (Figure 3-2). The proposed power line
and road work infrastructure is also located in the Rural Resource Zones (Upper Natone and
Rogetta Roads) as well as the Utilities (Ridgley Highway) and Rural Living Zones (part of Upper
Natone Road).
The surrounding area is also zoned Rural Resource. The site and surrounds is currently used
for forestry, and Kara mine is located within the locality. There are no sensitive, tourism or
recreational uses within the immediate vicinity of the mine site. There is no known history of
contaminating uses at the site.
The nearest known sensitive use is a residential property, which lies approximately 2 km north
of the site.
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4.

Community and Stakeholder
Consultation
Forward Mining has undertaken active engagement with stakeholders, including the Burnie City
Council, TasRail, TasPorts, landowners and the local community.
Planning for stakeholder engagement began during the concept design phase of this project
with the development of a Stakeholder Engagement Plan (SEP). Stakeholders were identified
and an action plan was developed.
As part of this process a website was developed (www.forwardmining.com) and key messages
and display material were published for distribution and upload to the website.
In order to better understand the community concerns and issues surrounding the project the
following activities have been completed:


Local residents (within 5-10 km of the project site and along the main haul route up to
Ridgley) were contacted via post and provided with a brief outline of the project as well as
an invitation to an information evening which was conducted in March 2015 at the Ridgley
Cricket Club Rooms;



A presentation was made directly to key stakeholders in the Burnie area;



A tour around the site was held for Council and local elected members;



Several articles in the media have generated community interest and comments; and



An email and later a website facility has been established to allow interested parties to
stay up to date with the project and submit their comments, feedback and queries
electronically.

Feedback received to date via the public display and email line has been overwhelmingly
positive. The majority of feedback has been in relation to people seeking possible employment
and service provision opportunities; with some comments around the impact of additional road
traffic and condition of the road in some areas.
Forward Mining Ltd will continue to operate the web based portal for stakeholder engagement
as well as continuing direct engagement with key stakeholders including government
authorities, TasPorts and landowners.
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5.

Sustainable Development
Considerations
The project site lies approximately 6 km south east of the town of Hampshire and approximately
27 km south of Burnie, in the State’s North West.
Information on the socioeconomic and demographic characteristics is based on the following
sources:


ABS 2011 census data for the statistical areas of Highclere and Burnie;



Cradle Coast Regional Land Use Strategy; and



Burnie Strategic Plan.

The demographic information for the immediate locality is summarised in Figure 5-1. This shows
that the immediate locality has a relatively small population base. It is therefore anticipated that
the project will predominately use labour and services from Burnie.

Figure 5-1

Local Social and Demographic Statistics

Source: ABS, 2011 www.abs.gov.au
The demographic information for Burnie is summarised as follows:


Tasmania as a whole has increased in population at 0.83% per annum between 2006
and 2011. By comparison the Burnie area shows a lower overall population growth at only
0.21%;



Unemployment across the state has reduced since 2001 but is still higher in north- west
Tasmania than the state average of 6.39% in 2011; compared to 8.72 % in the Burnie
urban area; and
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Mining industry employed 1.14% of the workforce within the Burnie area (as compared to
1.09% for the State).

The economic base of the Cradle Coast region is founded on resource industries engaging over
8% of the workforce. State-wide the mining and metals sector employ more than 5,000 people
and represents almost 50% of the State's net export value.
The project is expected to provide significant economic and social benefits at the local, regional
and State levels. The Capital Expenditure required to deliver this proposal is approximately
$100 million. Up to 200 direct jobs are expected to be created during construction and 100
through the life of the project and with the mining multiplier effect; this could lead to even more
indirect jobs in the local economy. During operation the majority of employment opportunities
will be in the areas of mine operation and maintenance, with addition requirements to a lesser
degree in managerial staff, technical staff and other professionals.
The mine is expected to produce one million tonnes per annum over the life of the mine,
exporting approximately $90 to $100 million of product annually at the current prices with the
ore being trucked to the Burnie Port for export. This would increase Tasmania's net commodity
export volume of iron ore from around 2.8 million tonnes to 3.8 million tonnes.
The proponents are a 100% Australian owned mining company with the majority of the Directors
based on the North West Coast of Tasmania. They engaged GHD, a local consultant with an
office in Burnie, to undertake the preliminary design phase. It is therefore anticipated that there
will continue to be opportunities for provision of materials and services to be sourced within the
local and regional areas.
The proposal is not anticipated to have any direct effect on land values in the area. The
proposal will generate demand for land and housing for the workers. Given the proximity of the
site to Burnie and other residential settlements, it is anticipated that the workers can be
accommodated within the existing housing stock within the region.
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6.

Project Alternatives
6.1.1

Waste rock and Tailings Management Alternatives Considered

Owing to the nature of the mine pit design which includes continuous deepening of a single pit
structure for the most part, simultaneous backfilling of waste rock was not considered a viable
option for the majority of the pit staging.
Alternative tailings management options considered for the Project included offsite processing
by a third party, or, if the ore is found to be of a suitable grade, shipping ore unprocessed to
customers. Neither of these alternatives was seen as viable in this case, owing to the additional
freight costs required when compared to processing ore onsite and storing the relatively benign
tails in a TSF.
If found to be suitable material, waste rock may be used for the construction of future tailings
dam raises rather than being deposited to a WRD.
6.1.2

Processing plant, WRDs and TSF Site Selection Process

Processing Plant
The processing plant location was chosen to be as close to the mine pit as practicable to
minimise conveying distance, whilst maintaining sufficient distance to avoid any impacts from
mine pit activities, including blasting and mine truck movements. The area was also chosen for
topographical reasons, with the plant and surrounding infrastructure requiring a relatively flat
area. Any major watercourses were also avoided, with only a small drainage line running under
the conveyor path. The site was also selected to avoid significant areas of fauna habitat (e.g.
potential devil denning areas). No other alternative locations were found to be suitable in the
area around the mine pit.
Waste Rock Dumps
Potential WRD locations were identified based primarily on site and access topography,
avoidance of waterways, and distance from the mine pit. The sites chosen were the only
locations found to be suitable to form the WRDs on both environmental and economic grounds.
Sites further south were on button grass plains or amongst potentially significant fauna habitat,
or too far from the pit when considering economic haul distances. Haul roads to the WRDs were
selected to avoid potentially sensitive fauna habitat.
Tailings Storage Facility
The TSF site selection was based on a number of factors including maximising tails storage
area for minimal earthworks, avoidance of other infrastructure, minimisation of catchment area
reporting to the dam and avoidance of potentially high quality fauna habitat.
One alternative considered was a site to the north of the current location on the same tributary;
however, this option was discarded due to the significantly larger catchment that would report to
the dam, resulting in increased discharge water management requirements.
The second alternative was the construction of an off-stream ‘turkeys nest’ style dam to the east
of the current location along a gently sloping plane area; this alternative was discarded due to
the large amount of earth works required to construct the dam making it economically
prohibitive.
Whilst it is noted that the selected TSF location is some distance from the process plant
(increasing piping and pumping costs and risks) this was found to be the nearest suitable
location with respect to catchment size, ground conditions, topography and known site values.
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6.1.3

Decant Water Discharge Point Alternatives

In early project planning it was assumed that decant from the TSF could be discharged into an
un-named tributary of Holloway Creek to the west of the TSF site. Although this site would have
been closer than the selected site (which is to the east of the TSF into the Blythe River) it was
found that Holloway Creek had insufficient flows to adequately dilute the TSF decant water
without risking a compromise of the environmental values of the waterway. For this reason, the
slightly longer route to the Blythe River was selected, as the required dilution was found to be
realistically achievable in the Blythe River. The route from the TSF to the Blythe River generally
follows existing tracks to minimise environmental impact.
6.1.4

Power Connection Corridor Alternatives

In developing the preferred power supply option, a total of three alternative power line
connection scenarios were considered as follows:


Option 1 – New 110kV transmission line from the existing Hampshire substation to a new
customer substation at the proposed mine site. This option required modification to the
existing Hampshire substation to accommodate the new line.



Option 2 – Use the existing 22kV supply on Burnie feeder 91001 and run a new line
somewhere from this 22kV line to the proposed mine site.
A number of sub options were considered here including connecting from Kara Mine,
from the junction of Upper Natone and Ridgley Highway and from Upper Natone Road
near Sushames Road.
All options involve additional power line construction from the connection point to the
mine site and upgrades to existing lines and associated infrastructure.
This option results in a maximum of 3MW to 5MW (depending on connection point) of
power load which is insufficient for the proposed mine.



Option 3 – Install a new 110/22kV transformer and associated switchgear at the
Hampshire substation and run a new 22kV feeder from the existing substation to the
proposed mine site along Ridgley Highway, Upper Natone and Rogetta Roads. This is the
selected option.

An analysis of these options is provided in the Design Summary Report (Appendix A) which
concluded that Option 3 was the preferred option; the first was far higher in capital cost and the
second did not deliver sufficient power supply.
Once the preferred connection scenario was established, a series of three alternative routes
were considered for the power line from the junction of Upper Natone Road and Ridgley
Highway to the Hampshire Substation (as shown in Figure 1 of the Flora and Fauna Report in
Appendix F). The southernmost route was selected as it follows the Ridgley Highway for the
longest possible distance and involves the least disturbance.
In addition to these main options for connection to existing power supply networks, two further
alternatives were also considered namely direct connection to a nearby power station and onsite power generation.
Obtaining supply from a nearby power station was briefly considered. However, the nearest
power station, Cethana is more than double the distance of existing 110 or 22 kV options. Also
the nearest power stations all have existing assets rated at 11 and 220 kV. Neither voltage
would be suitable for a 10 MW connection over the required distance, meaning that an
additional transformation step would be required at the source end. It is not expected that direct
connection to a Hydro power station will be a technically feasible of economic solution.
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On site generation was also considered, mainly in the form of gas engines as used for islander
generation. A range of factors were considered for this option, the most significant being cost
implications. Budgetary quotations from an engine supplier for a 6 x 2 MW gas engine
installation plus emergency diesel generation indicate a capital cost of AUD $19.6M (excl. GST)
and a preliminary estimate for a 40km, 4 inch (diameter) pipeline connected to the Tasmania
Gas Pipeline also required at a cost of approx. AUD $12.5M. Therefore, the total estimated
capital cost for an islanded generation option located at the mine is AUD $32.1M. This option
would also incur significant fixed and variable operation and maintenance costs as well as a fuel
supply agreement and fuel costs. Given the very high capital cost and proximity to other
available power supply, this was not considered further as a viable option.
6.1.5

Transport Alternatives

In determining the preferred approach to transport ore from the mine to port, road and rail
options were both considered.
With regard to road transport the only viable local port is Burnie (far closer than any other
suitable export port) and the most direct transport route is via Rogetta Road, Upper Natone
Road and Ridgley Highway as proposed. The route through Burnie city to the port is in
accordance with existing heavy vehicle routes.
With regard to rail, discussions were held with TasRail to identify possible options for rail
transport to Burnie port. There is currently a rail route via Hampshire to Burnie port.
Investigations were made into the options of either extending the rail line from Hampshire to the
mine site or trucking from the mine site to Hampshire (or elsewhere on the rail route) and
loading from truck to rail at that point.
Discussions with TasRail revealed a significant amount of work required in order to utilise the
existing rail line to Burnie including additional loading facilities, unloading facilities and major line
upgrades. Detailed cost estimates for this work were not developed, however anecdotal
evidence indicated the work would be in the order of $20 million to complete. In addition to the
very high capital costs, ongoing operational costs of rail freight were also far higher than the
preferred trucking option. This option would also still involve trucking ore from the mine to the
existing rail line at Hampshire. Any option to run a new rail line all the way into the mine site
involved considerable additional cost and environmental impact.
Overall capital costs for rail transport were considered to be unreasonably high given the
relatively short mine life of the project. The overall capital and ongoing operational costs of the
rail option (including trucking to Hampshire or a new line to the mine site) made this an
unfeasible option.
6.1.6

Alternative Technologies, Design Options and Management Practices
Considered

Owing to the relative simplicity involved in developing an open-cut iron ore mine, there were no
significant alternative technologies considered for the actual mining process and storage of
waste. The drill and blast methodology of mining iron ore in an open-cut style, use of WRDs and
a TSF is generally considered industry standard.
The proposed processing plant uses standard crushing and magnetic separation machinery; no
additional technologies or processing methodologies were considered. The use of recirculating
water in the plant is a key environmental consideration in the design of the plant to minimise
water usage requirements.
Further information on alternative options is provided in the Design Summary Report in
Appendix A.
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7.

Existing Environment, Potential
Effects and Management
The following sections set out the existing environment at the site, potential environmental
impacts of the development, mitigation measures and commitments. The first six sections relate
to the key project specific issues identified by the EPA in the Project Specific Guidelines,
namely:


Acid mine drainage;



Surface water (including water and flow regimes);



Groundwater quality and flow paths;



Threatened flora and vegetation communities;



Threatened fauna; and



Geoconservation sites.

These first six sections are discussed in the most detail, with the remaining sections addressing
other, less significant matters. Where required these sections are supported by detailed
technical reports available in the appendices.
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7.1

Acid and Metalliferous Drainage

The Acid and Metalliferous Drainage (AMD) and Hydrogeology report in Appendix D contains
the detail on the AMD investigations for the Project.
The mineralogy in the mine pit likely to drive AMD generation is localised fine-grained pyrite and
arsenopyrite veining, found to be rare throughout the lithologies examined and logged as being
associated with thin calcite veins in skarn material. The lithologies associated with the AMD
generation were identified as alteration zone clays and massive magnetite/magnetite skarns.
Calcite associated in the sulphide bearing veins and host rocks was identified as most likely to
drive AMD neutralisation within the pit. Overall the mineralogy suggests that where sulphur
levels are high, there is generally an associated high neutralising capacity as a result of the
presence of calcite.
7.1.1

Waste rock AMD assessment

The full assessment of waste rock acid and metalliferous drainage (AMD) potential for waste
rock is provided in Section 6.2 of Appendix D. The salient points and key outcomes of the
assessment are presented here.
The assessment was based on an analysis of samples from over 2000 m of drill core material
from within the pit area, representing both the ore and waste rock to be mined; the drill core
locations are available in Figure 6-2 of Appendix D. The lithology of the drill core material
sampled is shown in Table 7-1, along with the number of metres drilled. The percentage
abundance of the various lithologies in the drill core material are assumed to be generally
proportional to the tonnages that would be removed from the pit, hence the predicted tonnages
are also shown in the table (noting these are proportional representations of sampled core, not
accurate estimates). The two main lithologies represented in the ore are massive magnetite
(MMAG) and skarn – magnetic facies (SKMG).
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Table 7-1 Lithology of mine pit
Code

Description

Metres
1

Percentage
0.19

Tonnage
(Mt)
0.02

No samples
(min 2)
3

SIH
MUS

Interbedded shale
/siltstone
Meta - sediment

3

0.14

0.05

5

KST

Talc skarn

4

0.19

0.07

5

SBS

Black Shale

4

0.19

0.07

5

LCO

Colluvium

5

0.23

0.09

LSP

Saprolite

5

0.23

0.09

6

MDST

Mudstone

5.1

0.24

0.09

6

SSLT

Siltstone

6

0.28

0.11

6

LOS

Soil

16.1

0.75

0.28

LOSS

No core recovery

21.8

1.02

0.38

QZIT

Quartzite

26.8

1.26

0.47

12

SKHE

Skarn Haematite

29.7

1.39

0.52

13

IDK

Dyke

55.1

2.58

0.97

17

MMA
G
SIS

Massive magnetite

61.2

2.87

1.08

18

118

5.53

2.08

24

CLAY

Interbedded sandstone/
siltstone
Clay

139.1

6.52

2.45

26

SKGT

Skarn : garnet facies

139.6

6.54

2.46

26

SKM
G
GRA
N

Skarn : magnetite facies

611.6

28.66

10.77

53

Granite

881.2

41.29

15.52

63

TOTAL

2133.3

100

37.6

288

To estimate the AMD potential of the various lithologies that will be mined from the pit, a
combination of assay assessments and tests of the various lithologies were undertaken to
provide a reliable and accurate assessment of AMD risk.
Assay based AMD assessment
Assay data available from the Project’s exploration database were analysed to provide a
preliminary assessment of the risk of acid generation from the material to be mined, by looking
at the abundance of sulphur over the entire mine pit. This is undertaken by comparing the
relative elemental concentrations in the assay samples with the average crustal abundance of
the element (i.e. average amount of that element on the planet’s surface), which is presented as
a Geochemical Abundance Index (GAI). The examination of the assay results showed that
sulphur had a GAI of -3.3 (99% confidence), indicative of very low levels of sulphur in the pit
material and hence a low risk of acid generation (explained in detail Section 6 of Appendix D).
Stage 1 – Static testing
Static testing of the material was undertaken to assess the net acid generation (NAG) and net
acid production potential (NAPP) of the various lithologies within the pit.
NAG testing provides an indication of the behaviour of a material when exposed to a powerful
oxidizing environment, which is formed by adding hydrogen peroxide to an emulsion of the
sample. The aggressive reaction aims to oxidise all sulphur material in the sample rapidly. The
resultant pH is then used as estimation of potential acid generation.
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NAPP is assessed by combining the acid neutralising capacity (ANC) of a material with the
maximum potential acidity (MPA) of the same material, assessed by assuming all sulphur
content of the material is pyrite and fully oxidized.
A total of 101 samples were analysed for static NAG and NAPP, with samples distributed
proportionally to the percentage abundance of the lithologies shown in Table 7-1, with a
minimum of two samples per lithology. The NAG and NAPP results were then combined in a
graphical analysis, as presented in Figure 7-1.

Figure 7-1 NAG Vs NAPP plot
Overall, the NAG-NAPP plot shows there is a low risk of acid generation by all but some of the
deep alteration zone clay and possibly some of the massive magnetite, the plot also shows
there is some occurrence of acid consuming material. Looking at the volumes of these
lithologies in Table 7-1, it can be seen that they are relatively minor compared to the overall
lithology masses within the mine pit.
All results for the static Stage 1 tests are provided in Table B1 (Appendix B) of Appendix D,
along with laboratory certificates.
Stage 2 – Kinetic testing
Selected samples of NAF, PAF and “uncertain” material from the initial tests were subjected to
re-testing for NAG and NAPP as well as kinetic NAG (KNAG) testing, which is a more realistic
time based NAG assessment using water rather than a strong oxidising agent.
The re-tested NAG/NAPP results are shown in Figure 7-2. All results this time fell within the
NAF zone, including the clay sample that previously showed up as PAF. This suggests that the
previous clay sample potentially contained a small concentration of pyrite, obviously absent in
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the latter sample, further identifying that even the higher risk material is patchy throughout the
mine pit.
The results of this further suggest that the vast majority of the waste rock and ore will be NAF.

Figure 7-2 NAG Vs NAPP re-test plot

The kinetic NAG tests show all lithologies to be NAF, including a sample of the clay material
previously shown to be PAF, suggesting low AMD risk. Some samples showed a drop in pH, but
this appears to be due to metal oxidization as the pH does not drop below the PAF limit of a pH
of 4.5 in any of the samples. As no acid was generated as a result of pyrite in over 200 mins in
the tests, based on general correlations between kinetic NAG and column leach testing lags,
this is equivalent to a >2 year acid generation (if at all) timeframe in real terms. An example
result from the kinetic NAG tests is shown in Figure 7-3, where it can be seen that a reaction
occurs with a large spike in temperature, resulting in a higher pH, which then levels out as the
reaction slowly ceases to a steady state.
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Figure 7-3 Kinetic NAG test example
The kinetic NAG testing tended to confirm that samples classified by static test results as NAF
were also classified as NAF in kinetic testing. This is represented in the comparison graph in
Figure 7-4. The relationship suggests that static NAG testing is suitable as classifying material
in the management of AMD.

Figure 7-4 Comparison of NAG vs kinetic NAG results
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All results for the static and kinetic Stage 2 tests are provided in Table B2 (Appendix B) of
Appendix D, along with laboratory certificates.
Sulphur block modelling
Based on NAG/NAPP testing, a total sulphur content of 0.3% S (3000 ppm), equivalent to 10
kg/t H2SO4, was found to be a suitably conservative trigger value to be applied to the sulphur
block model generated for the mine pit (i.e. anything less than 0.3% S is considered NAF).
A summary of the sulfur block model results are shown in Table 7-2. As the table shows, the
sulfur block model predicts only 0.01% of the total waste rock is considered PAF, this is likely to
be in the sub-ore grade massive magnetite and alteration zone clays within the pit. The block
model is, however, based on limited sulfur data outside of the ore zones, hence it does not take
into account PAF in the surrounding waste rock. The risk of PAF blocks outside the modelled
area is low, given that most of the PAF has been identified (in the geochemical sampling which
covered the entire pit and immediately surrounding wall rock) within the magnetite ore zone,
which is included in the model. To address the uncertainty of the sulphur PAF block distribution,
a large safety factor of two orders of magnitude has been applied to the waste rock PAF volume
estimation, hence 1% is used in this assessment as opposed to the 0.01% shown in Table 7-2.
This is proportional to the number of PAF samples identified in the geochemical analysis.
It should be noted that the block model is based on total sulphur and does not take into account
sulphite species and for this analysis it conservatively assumes all sulphur is in pyrite form.
Assuming the conservative approach of 1% PAF, Table 2-5 (in Section 2) indicates the
approximate tonnages of NAF and PAF waste rock; namely a very conservative estimate of
182,386 tonnes of PAF waste rock could be generated over the life of the mine, which would
require a storage volume of approximately 74,649 m3 (easily accommodated within the Northern
WRD). It should be emphasised that the 1% prediction is very conservative and it is highly
unlikely that this volume of PAF material would generated by the mine.

Table 7-2 Summary of Waste Rock and Ore Production, Grouped by sulfur
Content

*In this table, <3000 ppm S is considered non-acid-forming (NAF), between 3000 and 6000 ppm S is
considered potentially acid forming – low capacity (PAF-LC) and greater than 6000 ppm S is
considered potentially acid forming (PAF).
** In this table ‘year 1’ represents the mobilisation year during which no ore is mined, hence the table
shows mining from years 2 to 9 (total 8 year mine life).
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Waste Rock Leachate
As the NAG testing indicated that the leachate generated by waste rock will generally be
neutral, leachate was prepared using an ASLP deionised water leach and analysed for a suite
of metals and ions (based on groundwater parameters (Section 7.3.1) and any identified as
elevated in GAI and static tests).
The results were compared against existing average groundwater chemistry, ANZECC 2000
95% Trigger Values for Freshwater (FAE 95%), ADWG (Health), ADWG (Aesthetic) and the
Dutch Intervention Guidelines 2000 (for fluoride only). The leachate concentrations were also
divided by the guidelines to determine an exceedance factor. Typically, an exceedance factor of
greater than 10 is significant, due to the concentrated nature of the leachate testing and
allowance for natural attenuation, with factors greater than 100 indicating a need for special
management. Unlined landfill guidelines (e.g. NEPM) allow for leachate concentrations of up to
10 times ADWG for on-site, unlined burial of waste.
Parameters which are above FAE95% guidelines are:


Aluminium (most samples)



Cadmium (3 samples)



Copper (7 samples)



Lead (3 samples)



Manganese (1 samples)



Nickel (1 sample)



Zinc (all samples)

Of these samples, the parameters of concern are those that exceed the FAE95% guidelines by
more than a factor of 10. This results in the following parameters of concern with respect to
leachate management:


Aluminium (most samples)



Cadmium (1 sample) (clay)



Lead (1 sample) (talc skarn)



Manganese (1 sample) (clay)



Nickel (1 sample) (clay)



Zinc (multiple samples)

Also, fluoride concentrations are above the adopted ecosystem target level of 0.5 mg/L in some
samples, covering all lithologies, but with exceedance factors of less than 10; this indicates the
risk of impacts to groundwater and surface water is low.
The results show that clay is responsible for the majority of parameters of concern above. The
sulphur levels of the clay will trigger its inclusion in the PAF WRD and therefore the leachate will
be managed in the lined PAF cell. Overall the parameters of concern for the PAF dump will be:


Aluminium



Cadmium



Manganese



Nickel



Zinc
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The parameters of concern for the NAF WRD were identified as aluminium, lead (1 sample only)
and zinc, however the potential bioavailability of these elements and hence the potential to
cause environmental impacts to groundwater needs to be confirmed prior to mining with
additional, more comprehensive column leach tests to determine speciation. It is hypothesised
that the leach results to date for NAF waste rock dump material overestimate the potential for
environmental impact, as outlined in Section 6.2.5 of Appendix D. As a conservative measure
the western WRD will also be constructed with a low permeability compacted NAF or clay lining
with a permeability target of k=1*10-8. It is noted, this is based on preliminary ASLP leach tests
and further (more accurate) column leach testing will be undertaken during the detailed design
phase. Should that testing indicate that metalliferous drainage is not expected, an alternative
lining scenario will be adopted (in consultation with the EPA).
All results for the ASLP Leachate tests are provided in Table B3 (Appendix B) of Appendix D,
along with laboratory certificates.
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7.1.2

Tailings AMD Assessment

Predicted quantities and characteristics of tailings are provided Table 2-7 and Table 2-8
(Section 2.9). Tailings AMD potential were assessed in the same fashion as waste rock, as
follows. All technical information is included within Section 6.4 of Appendix D.
Assay based AMD assessment
Limited assay data are available for material that can be considered analogous to tailings
material; testing to date has been based on seven composite samples.
The available analyses indicate that the weighted average (0.015 %S) and maximum (0.06 %S)
tailings sulfur concentrations were below the established trigger PAF limit of 0.3 %S (10 kg/t
H2SO4), suggesting tailings do not have elevated sulphur.
Stage 1 – Static testing
Static AMD tests, including NAG and NAPP were carried out on 5 composite tailings samples.
The resultant NAG/NAPP plot is shown in Figure 7-5, all tailings samples fall within the NAF
zone on the plot.

Figure 7-5 Tailings NAG/NAPP plot
All results for the static Stage 1 tests are provided in Table B1 (Appendix B) of Appendix D,
along with laboratory certificates.
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Stage 2 – Kinetic testing
Kinetic AMD tests, comprising KNAG, ABCC and ASLP leachate analyses, were carried out on
the 5 composite tailings samples. The kinetic NAG testing tended to confirm that tailings
samples classified by static test results as NAF were also classified as NAF in kinetic testing
One sample, shown in Figure 7-6, showed a relatively non-reactive pH curve which hovered
around pH 4.5 , indicating oxidisation of magnetite rather than sulfide oxidisation with a
gradually rising pH from 120 minutes.

Figure 7-6 Steadily-reactive low pH Kinetic NAG plot sample Comp 2
The indications from the kinetic tests are that the risk of acid generation is low in all samples
and that equivalent times taken to produce acidic leachate is likely to be greater than 2 years (if
at all).
All results for the static and kinetic Stage 1 and 2 tests are provided in Table B5 (Appendix B) of
Appendix D, along with laboratory certificates.
Sulphur block model
The sulphur block model presented in Table 7-2, indicates that 0.42% of ore is classified as PAF
and a further 2.34% classified as PAF –Low Capacity, ignoring any acid neutralising capacity
and assuming all sulphur is pyrite. This equates to a tonnage of approximately 534,000 tonnes.
Based on the tailings tests and assessment tests on all material above, this approximation is
considered highly conservative. As the block model focuses on the ore zone, the conservative
increase in magnitude is not seen as required for the tailings tonnages.
Acid Risk Summary
Based on the available data, the risk of acid generation from the tailings is low and in the event
small pockets of PAF material were to be processed and enter the tailings stream, testing
suggests that periods of at least 2 years would be required to oxidise sulphides and produce
acids (if ever). To manage the residual risk a number of precautionary measures have been
incorporated into the TSF design and management.
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Tailings leachate
Leachate from the tailings composite was prepared using an ASLP deionised water leach and
analysed for the same suite of metals and ion as the groundwater and waste rock samples. The
results have been compared against FAE95%, ADWG (Health), ADWG (Aesthetic) and the
Dutch Intervention Guidelines for fluoride only. The leachate concentrations were also divided
by the guidelines to determine an exceedance factor. Typically, an exceedance factor of greater
than 10 is significant, with factors of greater than 100 indicating a need for special management.
Parameters which are above FAE95% guidelines are:


Aluminium (all samples)



Chromium (3 samples)



Zinc (all samples)

Fluoride exceeded the Dutch Intervention guideline value, used to provide an indication of risk
in the absence of Australian environmental guidelines, in all five samples.
With one exception, parameters in all samples had a guideline exceedance factor below 10,
suggesting that the leachate metals concentrations will be insignificant, with water quality in the
TSF decant expected to be dominated by pit infiltration water. Total chromium exceeded by a
factor of 14 and will need to be considered in decant water quality monitoring (including
speciation).
Given the groundwater that will flow into the pit is low in these elements, it is expected that
leachate concentrations will be massively diluted in the decant pond.
7.1.3

Performance Requirements

The key performance requirement is to avoid and/or mitigate against potential impacts to
surface water (Section 7.2), groundwater (Section 7.3.2) and land from acid and metalliferous or
saline drainage.
7.1.4

Potential Effects

Waste Rock AMD and Leachate
Based on a combination of assay data and static/kinetic AMD testing, the risk of acid generation
from waste rock is very low, except for some clay material and a small proportion of the massive
magnetite, which contained elevated sulfur. There is also potential for metalliferous but neutral
drainage from the waste rock. Waste rock leachate analysis indicates that there are a number of
metals, and fluoride, that are likely to exist in concentrations above ADWGs or ANZECC 2000
Ecosystem trigger values.
If unmanaged acid and metalliferous drainage from the WRDs could impact local groundwater
and surface water indirectly and through point source discharge. As outlined below numerous
management measures have been put in place (for both WRDs) to mitigate this risk.
Further details of assessed AMD risks from waste rock are provided in Appendix D.
Tailings AMD
Based on low sulfur and zinc concentrations from preliminary tailings analysis, the risk of AMD
generation from tailings is considered low.
Further static and kinetic tests confirm that AMD generation potential it low, with kinetic results
suggesting time to acid generation (if any) would be in the vicinity of two years. With the rapid
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burial rates of tailings for the Project every four months, there is not expected to be a significant
risk of acid generation in the TSF.
Based on the ambient groundwater in the pit area (refer Section 7.3), the tailings and comanaged mine inflow is assumed to have potential to generate elevated arsenic, iron,
manganese and fluoride levels in the tailings decant water. Testing has shown that if the
groundwater is exposed to oxidising conditions, as will be the case in the TSF, precipitation of
iron and manganese will result, leaving fluoride, and to a lesser degree, arsenic as the
parameters of concern for the discharge. Management of the TSF decant is discussed in
Section 7.2.
7.1.5

Management and Mitigation

AMD management and mitigation, as well as a risk assessment is provided in the stand-alone
AMD Management Plan included as Appendix C to the AMD and Hydrogeology report in
Appendix D.
Identification of mine pit AMD material
The first stage in operational management of AMD material is the identification and segregation
of any PAF material in the pit. Blast holes are required to be drilled in the mineable blocks within
the pit to set explosives for each blast event. This provides an opportunity to take representative
samples to test the material pre-blast. Samples of the drilled material will be subject to
geochemical analysis. Analysis will initially comprise x-ray fluorescence (XRF) analysis, which
will either be run in an on-site NATA accredited laboratory or by a hand-held XRF machine. The
tests will include an appropriate range of analytes, level of reporting and resolution.
The results from the XRF analysis will be the first pass test to indicate the presence of any PAF
material. In addition to this analysis, given the low sulfur content expected, material would also
be visually inspected, with estimates of calcite and magnesite content used to backup XRF
tests.
Following this, if the material can still not be adequately categorised as NAF, PAF or ACM then
NAG/NAPP tests will be performed in an onsite laboratory (to be included in the main
administration building).
If material is still classified as uncertain following these tests, the material will be conservatively
classified as PAF and send to the appropriate WRD.
A PAF cut-off based on a total sulfur content of 0.3%, 10 kg/t H2SO4 will be applied to identify
PAF material with a conservative level of safety. This will include material that is NAF but has
potential to produce metalliferous leachate due to oxidisation and neutralisation of trace
sulfides.
The classifications of pit material are presented in Table 7-3.
Table 7-3 Classification and Fate of mine material
Material

Code

Final Location

Ore

Ore

Processing plant

Non acid forming waste rock

NAF

In western WRD and as
external material in northern
WRD

Potentially acid forming
waste rock (including

PAF

Blended with Aglime and
encapsulated in NAF within
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potential to produce
metalliferous leachate)

Northern PAF WRD. PAF may
be returned to final pit void for
encapsulation at mine closure

Western WRD AMD
Due to the presence of low sulfur content and abundance of NAF the NAF WRD is at a very low
risk of forming metalliferous or saline leachate. However, initial leach testing of NAF waste rock
has suggested several metals may be released as a result of neutral metalliferous drainage.
The extent of the potential for impact will be determined in further leach column tests during the
detailed design phase.
For conservatism, the NAF WRD is currently planned to be lined with low permeability material
to prevent migration of leachate to groundwater. The results of future additional testing may
negate the need for the lining.
A settlement pond is included in the NAF WRD design to collect leachate, and will be
adequately sized to hold a 24-hour 2 year rainfall event to manage water release to either the
TSF or Holloway Creek (subject to water quality testing).
The following management measures will be implemented to further avoid AMD impacts:


Selectively placing coarser materials to the outer shell of the dump for geotechnical
stability and erosion protection purposes; and



Monitoring the quality of the water in the settlement pond and the receiving environment
throughout the life of mine (refer Section 7.2 and Section 7.3 for further information about
proposed management of surface water and groundwater respectively).

Northern WRD AMD
The Northern WRD is proposed for storage of potentially acid forming (PAF), non-acidic
metalliferous or saline drainage forming waste. AMD impacts, including those from runoff and
seepage, will be managed at the dump site by:


Encapsulating PAF material in NAF, using compacted low permeability NAF materials up
to 5 m thick on the sides and 2 m thick low permeability NAF or clay base;



Aglime will be blended with the identified PAF material to neutralise potential acidity; and



Leachate will be managed via a run-off collection pond adequately sized to hold a 24hour 2 year rainfall event. Water testing will be used to determine whether water is
discharged to Holloway Creek (if it meets FAE95% guidelines) or whether the water is
pumped to the TSF decant pond for dilution in the decant water.

The encapsulated PAF may be removed during closure and encapsulated in the mine pit, to be
submerged in a proposed pit lake.
Tailings Storage Facility
Based on the available data, the risk of acid generation from the tailings is low and in the event
small pockets of PAF material were to be processed and enter the tailings stream, periods of at
least 2 years would be required to oxidise sulphides and produce acids (if ever).
The proposed deposition strategy involves rapid refresh of the beach with tailings placed in
maximum 0.3 m layers, meaning fresh tailings are deposited over the entire storage area every
4 months. Therefore, the potential for any PAF tails to commence generation of acid is mitigated
by burial.
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To manage the residual risk, a number of precautionary measures have been incorporated into
the TSF design. The dam has been designed as a downstream construction with filters and
therefore water holding capacity. This provides a contingency option of flooding the tailings at
any time in the event of unplanned closure. This is a precautionary measure made in
recognition of the limitations on available tailings data at this time. During the detailed design
phase (and early mining) further geochemical test work will be undertaken. Assuming this
additional data confirms the current assertion that the tailings are almost exclusively non-acid
forming, then application will be made to the Director EPA to have subsequent dam raises
modified to remove the planned filters (filters will be retained in the starter dam regardless). This
will occur only on approval from the Director.
Additional TSF management information is provided in Section 2.9.2.
7.1.6

Monitoring, Review, and Adaptive Management

AMD Management Plan
An AMD management plan (Appendix C of Appendix D) has been prepared to address the
small volumes of PAF material that may be present in the mine pit.
The AMD management plan outlines the proposed monitoring to be undertaken which includes:


Methods for waste rock risk assessment classification;



Waste rock and tailings management strategy;



Static and kinetic AMD assessment;



Metals and leachate analysis; and



Contingency planning.

The plan is to be implemented throughout the pre-production and operational stages of the
Project. It will be updated as the Project progresses. The plan will be revised annually, until
completion of rehabilitation works. This plan will also be used to inform future revisions of the
Project’s Mine Closure Plan.
Water quality monitoring/management


Surface water monitoring as described in Section 7.2; and



Groundwater monitoring as described in Section 7.3.

The groundwater and surface water monitoring network will be sampled and analysed for a
range of water quality parameters, including a broad suite of metals and minor ions to provide
an indication of changes in water quality due to oxidisation and/or leaching of AMD rock. If the
potential for significant impact is identified, mitigation measures to reduce impacts will be
investigated.
Additional AMD Assessment Work
Additional column leachate testing will be undertaken during the detailed design phase to
further determine risk of metalliferous drainage in the NAF WRD.
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Commitment 2
Waste rock will be tested in accordance with the AMD
Management Plan and all PAF classified material will be deposited
in the northern WRD and encapsulated on all sides.
Commitment 3
Drainage from the WRDs will be collected in drains,
diverted to settlement ponds and tested for water quality prior to
discharge to Holloway Creek or the TSF. If the water quality
meets ANZECC 95% species protection criteria it will be
discharged to Holloway’s Creek. If it does not it will be pumped to
the TSF for dilution and included in the flow paced discharge of
decant water from the TSF.
Commitment 4
Upon closure all PAF from the northern WRD will be
encapsulated in the mine pit to be submerged in a proposed pit
lake (unless an acceptable in-situ solution can be resolved with
approval from the EPA).
Commitment 5
Additional static NAG and NAPP, kinetic NAG and ABCC
testing from additional drilling subsequent to approval will be
carried out, along with column leach testing on samples identified
as risk material. The results of the testing will be used to validate
currently available data and if necessary, modify the AMD
Management Plan.
Commitment 6
In the event of premature shut down if any PAF tailings
are exposed at the TSF these will be covered with sufficient inert
material to ensure any small quantities of PAF remain unexposed.
Commitment 7
Materials will be managed in accordance with the AMD
Management Plan included as Appendix C of the AMD and
Hydrogeology report (Appendix D).
Commitment 8
TSF construction materials will be subject to
geochemical testing (static NAG/NAPP) to ensure they are NAF.
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7.2

Surface Water

An Aquatic Impact Assessment Report has been prepared for the Project by GHD in 2016 and
is included as Appendix E to this DPEMP. The key information from that report is summarised
herein.
7.2.1

Existing Conditions

Three waterways have been identified that will be influenced by various aspects of the Project,
namely Holloway Creek, an un-named tributary of Holloway Creek, and the Blythe River. These
waterways can be seen in Figure 2-2. Figure 7-7 provides an overview of all water storage
areas proposed within the Project footprint and their associated discharge points into the
abovementioned waterways.
The Blythe River has a catchment area of approximately 273 km2 and a total length of
approximately 62 km. The Blythe River originates from the upper slopes and crests of Grasstree
Ridge at an elevation of around 685 m above sea level (ASL). The river’s headwaters flow in a
northerly direction passing over undulating plains for approximately 18 km down to an altitude of
570m ASL. The river continues northward for approximately 43 km through deeply incised
valleys descending to its point of discharge into Bass Strait. The Blythe River skirts the mine
lease to the east and is the chosen discharge environment for excess decant water from the
TSF.
Holloway Creek rises below Mount Everett at an elevation of 629 m ASL and ends at an
elevation of 466 m ASL, flowing into the Blythe River. Holloway Creek drains the western
portion of the upper Blythe River catchment near St Valentines Peak. The creek passes to the
west then north of the Project area, adjacent to the WRD areas.
The unnamed tributary is a sub-catchment of Holloway creek, with a catchment area of
approximately 6 km2. The proposed TSF is positioned over a portion of the tributary, with its
emergency spillway directed into the waterway during the started TSF dam arrangement.
These waterways were the focus of an aquatic impact assessment undertaken by GHD
(Appendix E). This assessment included surveys of aquatic values (including water quality,
aquatic fauna and macroinvertebrate populations), a Tasmanian River Condition Index (TRCI)
assessment, and an environmental flows assessment.
Water quality data was collected fortnightly from the waterways between September 2012 and
May 2013, with data indicating the waterways have physico-chemical properties consistent with
those expected for upland waterways in Tasmania (when compared to ANZECC (2000)
Guidelines).
A summary of the water quality from each waterway is presented in Table 7-4.
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Table 7-4 Water Quality Characterisation for Blythe River, Holloway Creek
and Un-named Tributary based on 80th Percentile Data
Parameter

Unit

LOR

80th Percentile Background
Blythe

Holloway

Unnamed

pH (Field)

pH

-

6.03-7.74

5.53 -6.95

6.55 -7.77

TDS (Field)

mg/L

-

93.6

18.96

174.6

Dissolved Oxygen (Field)

mg/L

-

9.35 13.42

10.7313.67

9.7 -13.00

Conductivity

µS/cm

-

250

193.4

218.2

Suspended Solids (SS)

mg/L

5

<5

<5

<5

Total Hardness as CaCO3

mg/L

1

57

<1

153.2

Bicarbonate Alkalinity as CaCO3

mg/L

1

56.4

4

176

Total Alkalinity as CaCO3

mg/L

1

58.8

4

176

Sulfate as SO4 - Turbidimetric

mg/L

1

2

<1

4

Chloride

mg/L

1

9

10

9

Calcium

mg/L

1

18

<1

51.6

Aluminium (Dissolved)

mg/L

0.01

0.17

0.3

0.168

Cadmium (Dissolved)

mg/L

<0.0001

<0.0001

<0.0001

Chromium (Dissolved)

mg/L

0.000
1
0.001

<0.001

<0.001

<0.001

Copper (Dissolved)

mg/L

0.001

<0.001

<0.001

<0.001

Cobalt (Dissolved)

mg/L

0.001

<0.001

<0.001

<0.001

Nickel (Dissolved)

mg/L

0.001

<0.001

<0.001

<0.001

Lead (Dissolved)

mg/L

0.001

<0.001

<0.001

<0.001

Zinc (Dissolved)

mg/L

0.005

<0.005

0.0344

0.008

Manganese (Dissolved)

mg/L

0.001

0.0124

0.0132

0.0124

Iron (Dissolved)

mg/L

0.05

0.436

0.558

0.384

Nitrate as N

mg/L

0.01

0.05

0.044

0.126

Nitrite + Nitrate as N

mg/L

0.01

0.048

0.044

0.126

Total Anions

meq/L

0.01

1.61

0.38

3.8

Total Cations

meq/L

0.01

1.48

0.362

3.44

Ionic Balance

%

0.01

3.922

4.506

5.028

7.2

11.2

7

<0.1

<0.1

<0.1

Total Organic Carbon

mg/L

1

Fluoride

mg/L

0.1

Macroinvertebrate samples collected from habitats in the vicinity of the Project area were
generally high in diversity, with a large presence of highly sensitive taxa; indicative of high
heterogeneity of habitat types and sound water quality.
The census of fish populations within the waterways identified a community dominated by
introduced trout, with small numbers of native fish and an absence of migratory native fish.
Several species listed under the EPBC Act and the Tasmanian Threatened Species Protection
Act 1995 (TSPA) were flagged as potentially occurring within the Project vicinity, namely:


Azure blue kingfisher (Ceyx azureus diemenensis) (EPBC Act)



Australasian bittern (Botaurus poiciloptilus) (EPBC Act)



Giant freshwater crayfish (Astacopsis gouldi) (EPBC Act, TSPA)
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Australian grayling (Prototroctes maraena) (EPBC Act, TSPA)



Hydrobiid snail (Beddomeia petterdi, Beddomeia phasianella) (TSPA)

None of these species were identified within the area sampled; however Giant Freshwater
Crayfish (Astacopsis gouldi) were identified approximately 6 km downstream of the mine lease
in the Blythe River. No Australian grayling were found during the survey; however, records of
this species exist from the downstream reaches of the Blythe River (although no records were
from the last 30 years). No Burnie burrowing crayfish (Engaeus yabbimunna) were identified
within the study area and the known range of the species lies some 10 km to the north of the
site. It is recognised however that this species may occur some distance downstream of the
Project site (hence the mitigation measures proposed in this DPEMP to manage downstream
water quality).
No hydrobiid snails were found after extensive searches in the Project area; with the only
historically recorded observations from the nearby Emu River catchment.
Overall, the assessment identified these waterways to be largely unmodified from natural
condition.
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7.2.2

Performance Requirements

The key legislation, policy and guidelines of relevance to surface water management in
Tasmania are the:


Water Management Act 1999;



State Policy on Water Quality Management 1997 (Water Policy);



Inland Fisheries Act 1995;



Environment Protection & Biodiversity Conservation Act 1999 (EPBC Act) – noting the
project is a Controlled Action (refer Section 8); and



Tasmanian Threatened Species Protection Act 1995 (TSPA).

Protected Environmental Values (PEVs) of the catchment that are required to be maintained
under the Water Policy were identified as follows:
A: Protection of Aquatic Ecosystems
a. Pristine or nearly pristine ecosystems
b. having regard for the management objectives for forest reserves outlined in Schedule
3 of the Forestry Act, 1920.
B: Recreational Water Quality and Aesthetics
(i) Primary contact
(ii) Secondary contact water quality
(iii) Aesthetic water quality
E: Industrial Water Supply (hydro-electricity generation-Forth catchment)
That is, as a minimum, water quality management strategies should seek to provide water of a
physical and chemical nature to support a modified, but healthy aquatic ecosystem from which
edible fish may be harvested; that allows people to safely engage in primary contact
recreational activities such as swimming, paddling, fishing in aesthetically pleasing waters; and
which is suitable for hydro-electricity generation.
The WIST database maintained by DPIPWE lists nine downstream licensed offtakes on the
Blythe River, six of which are irrigation (total 1001ML/Yr) and three commercial (total
163ML/Yr).
Water Quality Objectives (WQOs) have not been set for the Blythe catchment, therefore interim
Water Quality Targets (WQTs) were used, which were developed from a combination of
appropriate water quality guidelines and 80th percentile background data, until further data is
available for the Board of the EPA to set WQOs.
The methodology for the calculation of the WQTs is explained in Appendix E (Section 5.4). In
summary, water quality data from all three waterways sampled (Blythe River, Holloway Creek
and the un-named tributary) was used over a nine-month period from September 2012 to May
2013. As the unnamed waterway and Holloway creek discharge to the Blyth River within the
study area, the data from the three waterways were combined to calculate a site specific WQT.
ANZECC does not currently have a 95 % species protection fluoride trigger value for freshwater.
ANZECC fluoride guidelines for Australian freshwaters are currently being developed and are
expected to be in place in the first quarter of 2017. As an interim target in the meantime, GHD
have adopted the Dutch fresh groundwater trigger from the Dutch Target and Intervention
Values 2000. The Dutch target is presented in Figure 7-5 below as the interim fluoride target
used in this assessment report. GHD recognises that other values are available including:
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Great Britain 1.5 mg/L for 95% species protection of fish;



Australian 1.5 mg/L for marine and estuarine waters;



British Columbia values of 0.2 and 0.3 mg/L for hardness <50mg/L CaCO3 and >50
mg/L CaCO3 respectively; and



Canadian interim level of 0.12 mg/L (inorganic fluorides) for protection of aquatic life.

The key reason for adopting the Dutch guideline as an interim target over the other available
guidelines is that the Dutch Guidelines are based on a similar methodology (species sensitivity
distribution method) to what is applied by Australian and New Zealand Guidelines and are likely
to be comparable. Other international values were assessed as being derived from less robust
methodologies (e.g. single species toxicity tests) or were based on estuarine/marine waters
where the trigger value due to water hardness is not appropriate. The trigger is also consistent
with studies undertaken on fluoride toxicity in freshwater invertebrates and fishes (Comargo J
1991 and Comargo 2003).
For the purposes of assessing the impact of tailings decant on the receiving waters, the
following interim WQTs have been adopted.
Table 7-5 Adopted Interim Water Quality Targets
80th percentile
Background WQT
Concentration
0.14

ANZECC 95% WQT
(mg/L)
Concentration

Adopted WQT

0.055

0.14

Arsenic (Filtered)

0.0005

0.013

0.13

Cadmium (Filtered)

0.00005

0.00054**

0.00054

Parameter (mg/L)
Aluminium (Filtered)

Chromium (III +
VI)(Filtered)
Cobalt (Filtered)

0.0005

-

0.0005

Copper (Filtered)

0.001

0.0035**

0.0035

Iron (Filtered)

0.314

0.3*

0.314

Lead (Filtered)

0.0005

0.0136**

0.0136

Manganese (Filtered)

0.008

1.9

1.9

Mercury (Filtered)

0.00005

0.0006

0.0006

Nickel (Filtered)

0.0005

0.0275**

0.0275

Zinc (Filtered)

0.0094

0.02**

0.02

0.1

0.5^

0.5^

Fluoride

0.001

0.0025**

0.0025

*Low reliability trigger value
**Modified for ‘Moderate’ (60-119 mg/L as CaCO3) water hardness (from 80th percentile background value of
104.2 mg/l) as per Table 3.4.4 of Section 3.4.3 (Chapter 3, Volume 1) of the ANZECC (2000) Guidelines.
^ Based on Dutch Target and Intervention Values, 2000 groundwater trigger value

7.2.3

Potential Effects

Impacts to Waterway Flows
Un-named Tributary
The construction of the TSF will reduce the Un-named tributary catchment size by
approximately 1 km2 to an overall size of 5.6 km2. This will reduce the amount of water reporting
to the tributary and has the potential to impact on the environmental values of the creek.
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Assessment of environmental flows for the waterway (Appendix E) indicates that the frequency
and duration of critical flow events within the tributary will not change, however the magnitude of
these events will be reduced as a function of the reduced contributing catchment. The
environmental flows assessment (Appendix E) identified that the flow magnitude will still provide
adequate ecological function. Comparisons to baseline flow and altered flow with the reduced
catchment are shown in Table 7-6 numerically and in the hydrograph presented in Figure 7-8;
an approximate 15% loss of base flow is predicted for the waterway as a result of the TSF.
Table 7-6 Comparison of Flow Statistics for Un-named Tributary
Flow Statistic

Baseline

TSF Present

Baseline

m /sec

TSF Present
ML/day

3

Difference
ML/day

Average

0.163

0.138

14.083

11.9232

-2.1598

Median

0.112

0.095

9.76

8.208

-1.552

Maximum

2.338

1.984

202.003

171.4176

- 30.5854

Minimum

0.013

0.011

1.123

0.9504

- 0.1726

7Q10

0.013

0.011

1.123

0.9504

- 0.1726

Figure 7-8 Hydrograph (Red = Baseline; Green = TSF Present)
Blythe River
With respect to the Blythe River, the planned discharge of dewatered groundwater and rainfall
from the mine pit via the TSF has the potential to affect the environmental flow objectives for the
river through increasing flows, whilst mine dewatering has the potential to decrease base flows
in the waterway. The loss from pit dewatering to the catchment has been estimated at around
23 m3/day out of 5600 m3/day, or 0.2% of base flow within the model domain (Appendix D). As
the discharge of the TSF decant water will provide net additional flow to the Blythe River that is
significantly greater than the losses reported, the environmental flow triggers set for the Blythe
River (set by DPIPWE) will not be compromised as a result of the Project.
Holloway Creek
Groundwater modelling indicates that base flow within the lower reaches of Holloway Creek
(downstream of Rogetta Rd Bridge to the Blythe River) may be impacted by pit dewatering. This
impact is due to this section of Holloway Creek possibly being hydraulically connected to the
identified fault line within the mine pit area that may be intercepted. Appendix D provides further
details with regard to the pit dewatering model, however in summary the modelling indicates
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that Holloway Creek will potentially experience a 16% reduction in base flow at the peak of the
worst-case groundwater drawdown modelling scenario. It is important to note that flow will
return to pre-mining conditions when de-watering ceases. If the predicted reduction occurred it
would affect approximately 400 m of waterway prior to its confluence with the Blythe River,
which represents a small proportion of its 8.2 km length. The analysis indicates that the potential
maximum 16% reduction in flow is expected to have minimal impact on the hydrology of the
affected section of Holloway Creek (explained in detail in Appendix E); hence its aquatic values
are expected to be maintained. Flow statistics for the waterway are shown in Table 7-7, with the
hydrograph showing flow reduction impacts in Figure 7-9.
Table 7-7 Comparison of Flow Statistics for Holloway Creek
Flow Statistic

Baseline

Impact

m3/sec

Baseline

Impact

ML/day

Difference
ML/day

Mean

0.415

0.381

35.856

32.9184

-2.9376

Median

0.285

0.251

24.624

21.6864

-2.9376

Maximum

5.953

5.872

514.3392

507.3408

-6.9984

Minimum

0.033

0.028

2.8512

2.4192

-0.432

7Q10

0.062

0.052

5.3568

4.4928

-0.864

Figure 7-9 Hydrograph (Red = Baseline; Blue = 2024 Dewatering)
Acid and Metalliferous Drainage (AMD) Impacts
AMD potential for the Project is discussed in detail in Section 7.1. Various AMD testing on ore
and waste rock have identified very low PAF volumes owing to low sulfur volumes (<1% by
volume in the waste rock and 2.76% in the ore, noting that these are overestimates) and low
potential acid generating capacity. Leachate results have however found that there is potential
for neutral metalliferous drainage.
The potential pathways for AMD to enter surface waters include through the WRD drainage and
through tailings water seepage and discharge of decant to the Blythe River. AMD has the
potential to seriously damage aquatic ecosystems through direct impacts to water acidity as well
increasing precipitation rates and speciation of some metals (such as iron), potentially affecting
aquatic flora and fauna and available habitat.
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As outlined in Section 7.1, the PAF material in the northern WRD will be treated with lime to
minimise the potential for acid generation and encapsulated in low permeability material. The
resulting drainage will be collected in a lined settlement pond sized to hold a 2 year 24-hour
storm event, there will also be an adjoining wetland to polish the run-off water. Collected water
will then be managed in accordance with 7.2.4 (discharge to either Holloway Creek or the TSF
depending on its quality and whether it meets predetermined criteria).
The Western WRD will contain NAF material and therefore has a lower acid generating risk than
the PAF WRD, but leachate tests do indicate the potential for neutral metalliferous drainage
(outlined in Section 7.1). The Western WRD, as with the PAF WRD, will include a lined
settlement pond suitably sized to hold the run-off generated from a 2 year 24-hour storm event.
Collected water from both WRD ponds will then be managed in accordance with Section 7.2.4.
The AMD risk for tailings is considered very low, given the small predicted quantities of PAF
compared to NAF in the tailings stream and the results of the kinetic testing outlined in Section
7.1 suggesting acid generation is unlikely to occur within a two year period (if ever). Given the
proposed tailings beach will be completely covered every four months (with fresh tails), potential
for oxidation of any PAF material is considered negligible. Leachate from the tailings samples
suggests that the groundwater quality will be the dominating factor in decant water quality.
Horizontal seepage from the TSF walls will be collected by perimeter toe drains and pumped
back into the TSF decant pond to be discharged along with the TSF decant water to the Blythe
River. Vertical seepage that will flow to groundwater has been modelled, with an estimated loss
to groundwater of 86 m3/d, as outlined in Section 7.1. No significant impacts are expected in
surface waters as a result of the elevated fluoride in the groundwater from the seepage, as
identified in Section 7.3.3: The 0.5 mg/L (WQT) contour only just touches a small gully and will
be diluted to 0.1 mg/L by upstream clean groundwater inflow.
Sedimentation of Surface Waters, Stormwater Discharge and Diffuse Discharge
As the Project is in a high rainfall area, mobilisation of sediments from construction and
operational activities, as well as from hard stand areas is a potential risk to the aquatic
environment. Several small drainage lines run through the Project footprint and have the
potential to mobilise any sediments disturbed and carry them to the larger downstream
waterways.
Similarly, large rainfall events have the potential to mobilise pollutants (e.g. oil and grease) from
hardstand areas, which may eventually reach the major waterways in the area, potentially
resulting in impacts to the aquatic environment. There is also the risk of flooding of areas such
as the TSF (albeit an extremely low risk in the TSF case), which would lead to uncontrolled
release of potentially polluted water.
For larger areas of hardstand such as the processing plant and ROM pad, perimeter drains will
collect any stormwater runoff and direct the flow to settlement ponds; water will then be fed into
the process plant make-up water tank. All perimeter drains and settlement ponds will be sized
appropriately to handle large storm events. In the event of failure of any drainage systems,
water can be pumped from settlement ponds to areas with capacity to take the excess water,
this may include pumping the water into the TSF via the tailings / mine pit water delivery
pipelines.
Drainage from roads will be collected in table drains to allow settlement of sediment before
diffuse discharge to the environment.
The TSF has been designed with spare water storage capacity to accommodate a 1 in 100 year
storm event. The large flow that would be present in the Blythe River during storm events will
also allow high discharge rates from the TSF. In the unlikely event of the TSF reaching capacity,
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water will be discharged through the dam’s spillway into the un-named tributary during the
starter dam phase and subsequently into the Blythe River via the water storage dam in later
dam lifts.
Point Source Discharges to the Environment
Section 2.10.1 provides information on the site water balance and expected discharges to the
environment. The preceding section outlines likely diffuse water discharges including surface
runoff from construction areas, process plant site, ROM pad and roadways, all of which will be
collected via drains for sediment settlement prior to reuse or diffuse discharge to the
environment.
With respect to point source liquid discharges from the site there are:


TSF decant water discharge;



STP effluent release;



WTP discharge (which is discharged via the TSF); and



WRD drainage (potentially discharged via Holloway Creek or the TSF, dependant on
quality.

Of these, discharge of waters from the TSF to the Blythe River has the largest potential to
impact on the aquatic environment from the Project through the addition of potential pollutants
to receiving waters.
TSF Discharge
Key water inputs to the TSF include rainwater, water within the tailings slurry, dewatered mine
pit groundwater and leach from waste rock dump (raw data presented in Appendix D). The
volume weighted average of the 90th percentile from each waste stream has been used to
predict the combined raw tails composition prior to the physio-chemical influences from the
tailing dam (Table 7-8).
Given the near-neutral pH of the leachate, the elevated aluminium levels are likely to be due to
colloidal clays that are too fine to be filtered out prior to analysis, rather than bioavailable
dissolved aluminium, which also tends to form relatively insoluble compounds under neutral
conditions
Table 7-8 Combined Tailings Composition – Initial Concentrations
Volume ML/day
Parameter

1.08
Unit

pH

3.91

3.6

WR Leach
90%tile

Tails Leach
90%tile

GW 90th
90%tile

Volume Weighted
Average

0.8

0.3

0.166

0.307

Al+3

mg/L

0.009

0.0032

0.0452

0.0215

AsO4-3

mg/L

4

3.72

4

4.00

F-1

mg/L

1.84

1.21

11.1

5.43

Fe+2

mg/L

0.5

0.5

2

1.1

K+1

mg/L

1

0.5

4.2

2.1

Mg+2

mg/L

0.705

0.087

3.11

1.432

Mn+2

mg/L

6

9.8

12

10.2

Na+1

mg/L

0.001

0.0005

0.002

0.0012

Ni+2

mg/L

0.159

0.038

0.0288

0.049
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Zn+2

mg/L

0.002

0.0112

0.0005

0.006

Cr

mg/L

0.001

0.00005

0.00005

0.00017

Cd

mg/L

0.001

0.0005

0.0005

0.0006

Co

mg/L

0.004

0.0005

0.0005

0.0009

Cu

mg/L

0.007

0.0016

0.0005

0.0018

Pb

mg/L

0.8

0.3

0.166

0.307

The table above provides a first pass indication of the combined water quality within the TSF
based on likely flows from each identified source (tails leach, waste rock leach and pit
groundwater). These values do not take into consideration changes in water chemistry during
retention in the TSF.
To understand the potential for water in the TSF to change over time (prior to discharge)
MINTEQ modelling was undertaken. MINTEQ is a chemical equilibrium model for the calculation
of metal speciation, solubility equilibria, and sorption for natural waters. It combines state-of-theart descriptions of sorption and complexation reactions with options for importing and exporting
data from/to MS Excel. MINTEQ can simulate the chemical composition in solutions in contact
with gases, solid compounds and particle surfaces. MINTEQ modelling was undertaken in 2015
and used the available pit groundwater data for the model simulations. MINTEQ modelling was
not re-run in 2016 (when new tailings and WRD leachate data become available) as the results
from the original model run were still suitable and applied in a conservative fashion as outlined
below.
The MINTEQ modelling is provided in detail in both the Acid Metalliferous Drainage and
Hydrogeology Report, GHD 2016 (Appendix D) and the Environmental Flows, Water Quality
and Aquatic Values Report, GHD 2016 (Appendix E). The modelling showed that significant
removal of aluminium and iron and limited removal of manganese would be expected during
residence in the TSF. Fluoride, by comparison, would not be expected to reduce significantly
during residence time in the TSF. Under neutral conditions aluminium was found to reduce from
0.11mg/L (50%ile pit groundwater concentration) to 0.0001mg/L and iron was found to reduce
from 11.1mg/L (50%ile pit groundwater concentration) to 0.0008mg/L through precipitation in
the TSF.
It is noted that this modelling was based on pit groundwater not the volume weighted predicted
TSF quality as provided in Table 7-8 (as that data was not available until 2016, after the
modelling was complete). However, as the pit groundwater (on which the modelling was
undertaken) had higher starting concentrations of both aluminium and iron, a conservative
approach has been applied and the MINTEQ results for these two parameters have been
applied to the final predicted decant quality. The resulting predicted TSF decant quality is
provided in Table 7-9.
Table 7-9

Predicted TSF decant Quality

Parameter (mg/L)
Aluminium (Filtered)

Predicted Tailings Discharge (mg/L)
0.0001*

Arsenic (Filtered)

0.0212

Cadmium (Filtered)

0.00017

Chromium (III + VI)(Filtered)

0.006

Cobalt (Filtered)

0.0006

Copper (Filtered)

0.0009

Iron (Filtered)

0.0008*

Lead (Filtered)

0.0018
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Manganese (Filtered)

1.41

Mercury (Filtered)

0.00005

Nickel (Filtered)

0.0012

Zinc (Filtered)

0.049

Fluoride

4

*Adjusted MINTEQ Value

This predicted decant quality was then used in the Aquatic Impact Assessment Report, GHD
2016 (Appendix E), to predict the likely impact of decant water on the receiving environment, in
this case the Blythe River. The estimated decant concentration was compared against the
background water quality in the receiving environment and the site specific water quality targets.
As the ANZECC guidelines do not have a trigger value for fluoride, a water quality target of 0.5
mg/L, as set in the Dutch Target and Intervention Values, 2000 was adopted.
This analysis is summarised below in Table 7-10 and shows that the proposed decant quality
does not meet the adopted site specific water quality targets and that dilution is required to meet
these targets. In order to meet the WQT dilution of 1.67 fold dilution is required for Zinc, a 1.57
fold dilution for chromium and 7.78 fold for fluoride. All other parameters are already below the
adopted triggers, without dilution.
This indicates fluoride is the limiting factor in determining suitable discharge requirements and
that if the dilution requirements for fluoride are met (i.e. 7.78-fold dilution) then the dilution
requirements for other parameters will be met also.
Table 7-10 Water Quality Dilution Requirement Calculations to achieve Site
Specific Water Quality Targets
Median
Background
water quality
(mg/L)

Site Specific
WQT (mg/L)

Predicted
Tailings
Discharge (mg/L)

Required
Dilution

0.12

0.14

0.0001*

-6.99

Arsenic (Filtered)

0.0005

0.13

0.0212

-0.84

Cadmium (Filtered)

0.00005

0.00054

0.00017

-0.76

0.0005

0.0025

0.006

1.530

0.0005

0.0005

0.0006

-7.286

0.0005

0.0035

0.0009

-0.853

Iron (Filtered)

0.24

0.314

0.0008*

-4.232

Lead (Filtered)

0.0005

0.0136

0.0018

-0.90

Manganese (Filtered)

0.005

1.9

1.41

-0.25

Mercury (Filtered)

0.00005

0.0006

0.00005

-1

Nickel (Filtered)

0.0005

0.0275

0.0012

-0.97

Zinc (Filtered)

0.0025

0.02

0.049

1.68

0.05

0.5^

4

7.78

Parameter (mg/L)
Aluminium (Filtered)

Chromium (III +
VI)(Filtered)
Cobalt (Filtered)
Copper (Filtered)

Fluoride
*Adjusted MINTEQ Value

^ Based on Dutch Target and Intervention Values, 2000 groundwater trigger value

The required dilution rates were then compared against the predicted flow conditions in the
Blythe River. The following table summarises the predicted median, average, maximum,
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minimum and 7Q104 flow in the Blythe at the point of discharge (based on >60 years of
historical data from two gauging stations; for full details refer to Section 3.4.1 of Appendix E).
For the purposes of assessing discharge impacts the 7Q10 flow is adopted, which is
5.96 ML/day. The final column in the table below shows the predicted dilution of TSF decant
with the receiving waters of the Blythe River assuming the highest plausible groundwater inflow
from the mine pit (i.e. assumes the pit intersects a major fault line, which results in significant
dewatering, which reports to the TSF and then the Blythe).
Table 7-11

Blythe River Daily Flows and Predicted Dilution
m3/sec

Median
Average
Maximum
Minimum
7Q10

0.58
0.84
12.05
0.07
0.07

ML/day
49.94
72.58
1040.77
5.70
5.96

Dilution assuming an average of
6.07 ML/day discharged
8.23
11.96
171.46
0.94
0.98

As outlined above, fluoride is the limiting factor in the TSF decant and requires a 7.78-fold
dilution with surface waters in order to meet the adopted guidelines. This dilution is predicted to
be achieved under average conditions (11.96-fold dilution achieved) but not under low flow
(7Q10) conditions.
As the required dilution is not achieved under low flow conditions a flow paced discharge is
proposed. A flow paced discharge in order to achieve a minimum 7.78 fold dilution of decant to
surface water flows has been built into the water balance undertaken for the TSF (refer to
Section 2.10). That water balance takes into account historical time-series data (1963-2014)
and outputs a storage curve to indicate the maximum required water storage during the
available climatic data (approx. 50 years) allowing for water to be stored during dry periods and
discharged during periods when Blythe River flows allow for suitable dilution. The output from
the water balance has been used to size the TSF; allowing excess storage volume for a 1 in 100
year flood and the predicted maximum storage requirement (to achieve the required dilution)
during an extreme dry period, with historical records showing dry spells lasting >100 days.
With the flow paced discharge in place all modelling indicates the residual risk to the receiving
waters is low and downstream environmental values will be protected.
It is also important to note that this analysis is conservative in its assumptions, and the TSF has
an excess of available water storage in addition to this in-built conservatism.
Onsite STP Effluent
Effluent from the STP has the potential to be high in nutrients, pathogens and other chemicals if
not treated sufficiently. These parameters have the potential to impact on surface water quality
of nearby drainage lines if irrigation is not managed adequately.
Onsite WTP Discharge
Wastes generated from the WTP include backwash water from the filtration processes and
chemical/sludge wastes produced from plant cleaning processes. These waste streams are
estimate to amount to approximately 16 kL/day and would have the potential to impact on the
aquatic environment if released uncontrolled.

The definition of 7Q10 is, the lowest average discharge over a period of one week with a recurrence interval of
10 years.
4
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To mitigate this, backwash water will be directed to a collection tank, where the settled water
(supernatant) would then either be fed into the STP for treatment and subsequent drip irrigation
or into the tailings stream, depending on quality.
Any sludge or chemical waste produced by the system (small volumes) will also be directed to a
collection tank, with the material to be discharged into the tailings slurry to the TSF, where the
chemical constituents will be massively diluted by the remaining water in the TSF. Chemical use
in the plant would include descalents (acids), which once diluted in the waste stream would not
present a significant environmental threat. The sludge would contain some elevated
concentrations of heavy metals in line with those identified as naturally elevated in the Blythe
River system (as a result of the use of flocculent in the water treatment process). Once fed into
the TSF stream they would be massively diluted and not present a significant environmental
risk.
If the disposal method for the chemical/sludge waste was found to be unacceptable, alternative
disposal options would be utilised, such as collection of sludge/chemical waste and disposal at
an offsite waste facility. However, as the volumes are so small and the dilution in the TSF
stream so great, it assumed that the preferred discharge option into the TSF waste stream
would not present any significant environmental risk.
WRD Drainage
As the NAG testing indicated that the leachate generated by waste rock will generally be
neutral, leachate was prepared using an ASLP deionised water leach and analysed for a suite
of metals and ions (based on groundwater parameters (Section 7.3.1) and any identified as
elevated in GAI and static tests).
The results were compared against existing average groundwater chemistry, ANZECC 2000
95% Trigger Values for Freshwater (FAE 95%), ADWG (Health), ADWG (Aesthetic) and the
Dutch Intervention Guidelines 2000 (for fluoride only). Of these samples, the parameters of
concern are those that exceed the FAE95% guidelines by more than a factor of 10. This results
in the following parameters of concern with respect to leachate management:


Aluminium



Cadmium



Lead



Manganese



Nickel



Zinc



Fluoride

The WRDs will be lined and encompassed by toe drains, which will drain into settling ponds.
Water from the settling ponds will be assessed for quality and either discharged into Holloway
Creek if ANZECC (2000) Guideline 95% FAE trigger values are met or pumped into the tailings
stream to be diluted in the decant water.
More detail regarding WRD and AMD is provided in Section 7.1.
Aquatic Ecology
Waterways on the site provide a relatively high quality habitat for aquatic species, although no
threatened aquatic flora or fauna were found within the mine site. The threatened Giant
Freshwater Crayfish (Astacopsis gouldi) was however identified approximately 6 km
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downstream of the mine lease in the Blythe River. There are also historical records (over 30
years) of the threatened Australian grayling from downstream reaches of the Blythe River.
Protection of the onsite water quality and downstream water quality is therefore important to
avoid potential effects to these and other non-threatened aquatic species. The key impacts to
aquatic species include sedimentation of waterways, release of pollutants into waterways either
accidentally or through point source emissions and spread of pathogens. These effects are all
addressed separately and mitigation measures outlined below in Section 7.2.4. With the
mitigation measure in place the residual risk to aquatic ecology on site and downstream is
considered to be low. Water monitoring will be in place (refer Section 9) to measure this
assertion.
Amphibian Chytrid Fungus
The Amphibian Chytrid Fungus (Batrachochytrium dendrobatidis) is widespread globally and
occurs in a range of waterbodies and environmental conditions. It may already occur in frogs
(and tadpoles) within the Project area and its presence should therefore be assumed. Some
parts of the construction area may have frogs not yet infected with the disease; spreading of the
disease can have serious repercussions on populations. Higher risk areas within the Project
include any drainage lines or damp/boggy areas around the more frequently accessed areas
around the process plant site. Control measures are outlined in the following section to manage
the risk of chytrid spread.
7.2.4

Management and Mitigation

The following management and mitigation measures are (in part) adopted from the AMD and
Hydrogeology Report (Appendix D) and the Aquatic Impact Assessment Report (Appendix E).
A Construction Environmental Management Plan (CEMP) will be prepared for the site prior to
commencement of construction. The CEMP will incorporate the measures outlined above and
provide further detail as it becomes available through detailed design (e.g. specific locations for
sediment control measures etc.).
Mine Pit


Dewatering equipment will be regularly maintained, with backup equipment in place
should breakdowns occur.

Waste Rock Dumps


Toe drains will be installed around the WRDs to collect run-off, with filters in place to limit
the amount of sediment reaching the settlement ponds.



Settlement/polishing ponds will be routinely monitored by site environmental staff in line
with the monitoring regime outlined in Section 7.2.5, to determine suitability of water for
discharge to Holloway Creek or the TSF.



Control gates will be installed at the discharge points of the ponds to allow flow to be
ceased if required.

Tailings Storage Facility


All water entering the TSF will be routinely monitored as outlined in Section 7.2.5.



Decant discharge will be routinely monitored (as outlined in Section 7.2.5) to ensure
concentrations of parameters of concern are within expected ranges.



A flow meter will be installed in the Blythe River to ensure the proposed flow-paced
discharge of decant water is accurately achieved.
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Sewage Treatment and Water Treatment Plants


Tertiary treatment of wastewater will be undertaken by the STP.



Effluent will be drip irrigated at a slow pace, in the order of 3mm/day, to the irrigation
areas identified in Figure 2-2 to avoid any build-up of water. The irrigation areas have
sited to avoid any drainage lines that could potentially enter nearby surface water bodies.



The discharge to the irrigation area will be subject to routine monitoring as outlined in
Section 7.2.5.



Solid wastes from the STP are addressed in Section 7.9.

General Sediment Control


Perimeter drains will be installed around the up-gradient edge of all main mine
infrastructure to divert clean surface runoff away from infrastructure and back into the
surrounding environment.



Prior to construction, existing and proposed site drainage patterns will be identified and
permanent and temporary sediment holding ponds and diffusion paths will be installed.



All hard stand areas and roads will have suitable drainage lines installed.



Regular monthly audits of the effectiveness of erosion and drainage infrastructure will
occur during construction and operation.



Materials will not be stockpiled along existing drainage lines.



Soil stockpiles will be covered to minimise the mobilisation of sediments.

Waterway Crossing and Near Stream Works


Generally, all machinery will be kept out of waterways were possible.



Existing crossings will be used to move equipment across waterways. If there is no
crossing and the stream must be crossed, machinery will be carefully ‘walked’ across the
stream.



If frequent crossings are required, a pad of clean rock at a shallow point of the waterway
will be placed and used as a temporary crossing.



Works near waterways will be scheduled so that construction can coincide with periods of
low flow



When working within waterways or drainage lines, flow will be diverted using cofferdams,
berms or temporary channels constructed of non-erodible material.



Silt curtains will be installed downstream of any waterway excavation works.

Waterway contamination


Handling of fuel and chemicals will be undertaken away from waterways and drainage
lines.



Management of potential AMD discharge from waste rock is to be undertaken in line with
Section 7.1.5.

Rehabilitation


The site will be rehabilitated when the works have finished, as indicated in Section 10. If
practical, native vegetation will be established on all exposed soil surfaces, including the
head-slopes of bridges and culverts.
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Temporary erosion controls will remain in place until long-term erosion control methods
are established and functioning.



Long-term measures will be used to control erosion at site. Suitable measures include
slope stabilisation, revegetation, soil coverings, rip-rap and armouring, check dams,
sediment traps, brush barriers and vegetation filters.

Amphibian Chytrid Fungus Hygiene


The CEMP for the site will designate high risk areas for aquatic pathogens (including
waterways, swamps and boggy areas).



Any vehicle entering the designated high risk areas (refer point above) waterway will be
required to undertake wash down at the wash down facility (refer Section 7.4.4) including
additional disinfection process with Phytophthora Clean (or equivalent).



Construction and operational staff will not be permitted to handle frogs or other aquatic
fauna.

7.2.5

Monitoring, Review, and Adaptive Management

The proposed surface water monitoring programme is outlined below. Aquatic ecology and
water quality results will be reviewed following completion of each survey, with results to be
presented in annual environmental reports to the EPA. If results highlight any issues, potential
sources will be investigated and water management alternatives will be sought.
Aquatic Ecology Sampling
Aquatic ecology monitoring of receiving waters will be undertaken annually for the first two years
of operation then biennially for the remaining years. It will comprise in-situ water quality
monitoring, fish and crustacean surveys, macroinvertebrate sampling, and a TRCI assessment
following the methodologies outlined in the baseline aquatic impact assessment (Appendix E).
Proposed sampling locations (consistent with Appendix E) are shown in Figure 7-10.
Surface Water Sampling
Water quality sampling will be undertaken for a number of components of the Project and their
respective receiving environments. Sampling will include fortnightly in-situ and monthly
laboratory sampling at the sites listed in Table 7-12 and shown in Figure 7-10 (to be finalised
with the EPA prior to construction commencing) during operation. The exception to this will be
the tailings decant pond water which will be laboratory monitored on a weekly basis. Proposed
sampling parameters are presented in Table 7-13.
Table 7-12
Site ID

Water sampling locations
Site Description

Easting

Northing

TSF Decant
Pond Water

Taken from decant pipe north of TSF main wall

402094

5422596

Pit Water
Discharge/WRD
pond delivery

Dewatering exit point south of pit. Also where
WRD pond water will be pumped to

402631

5425212

Tailings Input

Tailings and pit water slurry exit point on
western embankment of TSF. Monitoring

402844

5422416

Project Area
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Site ID

Site Description

Easting

Northing

tailings/pit water slurry
STP Discharge

At STP discharge pipe

402575

5424797

WTP Discharge

WTP wastewater discharge pipe

402571

5424793

TSF Decant

From TSF decant discharge pipe at the Blythe
River (when discharging)

403687

5421815

TSF Seepage
Sump

At seepage collection sump

402861

5422249

NWRD Pond

Northern waste rock dump settling pond

402480

5427029

WWRD Pond

Western waste rock dump settling pond

402174

5426400

Un-named tributary
UT1

On Un-named tributary south of the process
plant where TSF access road crosses the
waterway

402706

5424569

UT2

On Un-named tributary upstream of confluence
with Holloway Creek

403546

5426086

HC1

On Holloway Creek upstream of WWRD
settlement pond discharge

402083

5426547

HC2

On Holloway Creek downstream of WWRD
settlement pond discharge and upstream of
NWRD settlement pond discharge

402393

5426882

HC3

On Holloway Creek downstream of NWRD
settlement pond discharge

402683

5427013

HC4

On Holloway Creek upstream of confluence
with un-named tributary

403549

5426218

HC5

On Holloway Creek downstream of confluence
with un-named tributary

403658

5426125

Blythe 1

On Blythe River upstream of TSF decant
discharge location

403540

5421697

Blythe 2

On Blythe River downstream of TSF decant
discharge location

403734

5422294

Blythe 3

On Blythe River upstream of confluence with
Holloway Creek.

403735

5425895

Blythe 4

On Blythe River downstream of confluence with

403988

5426039

Holloway Creek

Blythe River
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Site ID

Site Description

Easting

Northing

Holloway Creek.

Table 7-13

Proposed water quality parameters to be measured

Test

pH, ORP, Temperature, EC/Salinity,
DO (%sat and ppm), Turbidity

Method (from ALS Laboratories)
in-situ Parameters
Measured in Field

Laboratory Parameters
Total dissolved solids
APHA 2540 C
Total suspended solids
APHA 2540 D
Major anions (Cl, SO4, CO3, HCO3)
APHA 4500 Cl--B/C/G, SO42- -E,
2320B
Major cations (Ca, Mg, Na, K)
ICPAES - APHA 3120/USEPA 6010
Total hardness as CaCO3
APHA 2340B
Sulfide
APHA 4500S2--D
Fluoride (Soluble)
APHA –F C Specific Ion Electrode
Total Metals – multi element scan
IC/PMS
As, Cd, Cr, Cu, Pb, Ni, Zn, Al, Fe, Se
Dissolved Metals – multi element
IC/PMS
scan
As, Cd, Cr, Cu, Pb, Ni, Zn, Al, Fe, Se
Metals (Dissolved & Total) - Hg
FIMS APHA 3112 Hg-B
Ammonia as N
APHA 4500 NH3 -G
Nitrogen as N
APHA 4500 Norg/NO3
Total Kjeldahl Nitrogen
APHA 4500 Norg – D + APHA 4500
NH3 -G
Nitrate + Nitrite (NOx as N)
APHA 4500 NO3--I
Total phosphorus
APHA 4500 P-F
Dissolved organic carbon (DOC)
APHA 5310 B
STP Only
BOD – Biochemical Chemical
APHA 5210 B
Demand
Faecal (thermotolerant) coliforms
AS 4276.7-2007

100 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

Level of
Reporting
~ 1% of range

10 mg/L
1 mg/L
1 mg/L
1 mg/L
1 mg/L
0.1 mg/L
20-100
10-1 ug/L
10-1 ug/L

0.1(ug/L)
0.01 mg/L
0.1 mg/L
0.1 mg/L
0.01 mgL
0.01 mg/L
1 mg/L
2 mg/L
1 cfu/100ml

Commitment 9
A Construction Environmental Management Plan will be
prepared prior to construction.
Commitment 10
A flow meter will be installed on the Blythe River at the
proposed point of discharge.
Commitment 11
Flow paced discharge will be applied for the TSF decant
and water will be discharged to the Blythe at a rate suitable to
achieve a minimum 7.78 fold dilution.
Commitment 12
Aquatic ecology monitoring will be undertaken annually
for the first two years of the Project, then biennially for the
remaining years of operation.
Commitment 13
Water quality sampling will be undertaken fortnightly for
in-situ monitoring and monthly for laboratory analysis (weekly for
the TSF decant pond water) for the life of the Project. Monitoring
will be conducted for the parameters shown in Table 7-13 at the
locations shown in Figure 7-10.
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7.3

Groundwater

7.3.1

Existing Conditions

General Area of Project Mine Site
Four differing potential aquifer systems have been identified in and around the Project area,
namely Tertiary Basalt, Devonian Granite, Moina Sandstone and Gordon Group Limestone
(Refer also Section 3 of Appendix D). The main permeability of these units is likely to be through
secondary porosity (i.e. faults, joints, fractures).
The main aquifers around the pit workings, WRDs and processing plant areas are Devonian
granite and the Gordon Group, with faults and fractures enabling high permeability zones in
places.
An area of Devonian granite surrounds the mine pit and underlies the process plant, ancillary
infrastructure area, and the WRDs. The granite is expected to behave as a fractured rock
aquifer where primary water movement occurs through joints, fractures and fault zones.
Although not regarded as particularly productive aquifers in Tasmania, yields (at least in the
short-term) in the order of 1-10 L/s have been recorded around the site.
The Gordon Group underlies the majority of the mine pit area and includes limestone, dolomite,
calcareous mudstone, minor quartz sandstone and black clay weathered products. Although
limestone commonly has well developed karst systems, none have been identified within the pit
area.
An area of Tertiary Basalt underlies the eastern side of the TSF. Although this area has not
been extensively drilled, previous studies in the catchment area suggest this aquifer type is the
principle groundwater supply in the area. Groundwater supply and movement in this system is
considered heterogeneous as groundwater movement and storage may occur through fluvial
sediments in fractures and through vesicles within the basalt itself.
Ordovenian Moina Sandstone outcrops on the western edge of the study area; no site specific
data has been gathered for this unit, but owing to its nature it may have significant primary
porosity and possibly contain fractures.
Further detail of the hydrogeological classification is provided in Section 3 of Appendix D.
Conceptual Hydrogeological Model
A conceptual model of the groundwater system around the proposed pit area has been
developed and is presented in Figure 7-11.
The conceptual hydrogeology of the mine site area consists of two main aquifers; Devonian
Granite and altered limestone/skarn host rock. Groundwater movement is primarily through
fractures in the rock mass in these aquifers. Recharge to the groundwater is dominantly through
winter/spring rainfall and also from streams or wetlands when groundwater levels fall below
water surface levels. All groundwater within the mine area is likely to ultimately report to
Holloway Creek or the Blythe River, whether directly or via minor tributaries and wetlands.
Further detail of the hydrogeological flow model is provided in Section 5 of Appendix D.
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Groundwater Chemistry
Initial groundwater testing was undertaken during well pumping tests for 12 groundwater
monitoring bores. The location of these groundwater monitoring bores in relation to the mine pit
and TSF areas are shown in Figure 7-12 and Figure 7-13 (TSF monitoring bore HY14TSF096
from this figure was dry during sampling).
Full results of the groundwater chemistry, with comparisons to water quality targets are
presented in Section 4 of Appendix D. A summary of results follows, with data summaries
presented in Table 7-14, Table 7-15 and Table 7-16.


Concentrations of zinc, manganese, aluminium and nitrate exceeded the ANZECC 2000
FW95% guideline values for the protection of freshwater ecosystems.



All of the groundwater monitoring bores in and around the proposed pit area exceeded
the ADWG 2011(Health) trigger values for manganese and fluoride, except for
HY14RGN063. Arsenic exceeded the adopted trigger value in bores HY14RGN061,
HY14RGN070 and HY14RGN073.



Manganese exceeded ADWG (Health and Aesthetic) in the TSF bore HY14TSF090.



The elevated fluoride is consistent with the skarn and granite host rock but is unusually
high, considering the low overall salinity. The elevated iron and manganese are
consistent with deep anaerobic groundwater.

As the groundwater chemistry shows elevated parameters and groundwater dewatered from the
pit will be discharged via the TSF, there is a risk to surface waters from elevated parameters in
the groundwater. This risk is addressed in Section 7.2 (Surface Water).
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Table 7-14
Aluminium, Manganese, Zinc and Nitrate Concentrations
Highlighting ANZECC (2000) FAE95% Exceedances

ANZECC 2000 FW 95%
Groundwater Monitoring Bore
HY14RGN061
HY14RGN063
HY14RGN066
HY14RGN068
HY14RGN070
HY14RGN073
HY14RGN075
HY14RGN076
HY14RGN077
HY14TSF089
HY14TSF090
HY14TSF098

Aluminium (Filtered) Manganese (Filtered) Zinc (Filtered) Nitrate (as N)
mg/L
mg/L
mg/L
mg/L
0.055
1.9
0.008
0.158
0.02
0.01
0.11
0.39
0.05
0.1
0.05
0.01
0.08
<0.01
<0.01
0.01

0.704
0.035
3.11
0.76
1
0.612
0.562
0.797
1.27
0.048
0.508
0.016

<0.005
0.01
0.096
0.012
<0.005
<0.005
0.005
0.01
0.012
<0.005
<0.005
<0.005

Table 7-15

0.02
0.02
0.04
0.02
0.03
0.02
0.03
0.02
0.23

Arsenic, Manganese and Fluoride Concentrations Highlighting
ADWG 2011(Health) Exceedances

Arsenic (Filtered) Manganese (Filtered)
mg/L
mg/L
EQL
0.001
0.001
ADWG 2011 Health
0.01
0.5
HY14RGN061
HY14RGN063
HY14RGN066
HY14RGN068
HY14RGN070
HY14RGN073
HY14RGN075
HY14RGN076
HY14RGN077
HY14TSF089
HY14TSF090
HY14TSF098

0.014
<0.001
0.002
0.006
0.041
0.062
0.001
0.002
0.002
<0.001
<0.001
<0.001

0.704
0.035
3.11
0.76
1
0.612
0.562
0.797
1.27
0.048
0.508
0.016
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Fluoride
mg/L
0.1
1.5
4
0.6
2
3.6
5.8
5
3.6
1.6
2.8
0.4
<0.1
0.3

Table 7-16

Exceedances of Analytes Compared against ADWG 2011

(Aesthetic)

Aluminium (Filtered) Manganese (Filtered) Iron (Filtered)
mg/L
mg/L
mg/L
EQL
0.01
0.001
0.05
ADWG 2011 Aesthetic
0.2
0.1
0.3
HY14RGN061
HY14RGN063
HY14RGN066
HY14RGN068
HY14RGN070
HY14RGN073
HY14RGN075
HY14RGN076
HY14RGN077
HY14TSF089
HY14TSF090
HY14TSF098

7.3.2

0.02
0.01
0.11
0.39
0.05
0.1
0.05
0.01
0.08
<0.01
<0.01
0.01

0.704
0.035
3.11
0.76
1
0.612
0.562
0.797
1.27
0.048
0.508
0.016

6.45
<0.05
11.1
1.4
7.99
1.44
<0.05
2.4
3.35
1.04
<0.05
<0.05

Performance Requirements

The proposal should be consistent with the objectives and requirements of relevant water
management policies and legislation, including the Water Management Act 1999 and State
Policy on Water Quality Management 1997 (Water Quality Policy). In particular, it must be
demonstrated that the proposal will not prejudice the achievement of any water quality
objectives set for water bodies under the State Policy on Water Quality Management, which
defines water quality objectives as the most stringent set of water quality guidelines which
should be met to achieve all of the PEVs nominated for that body of water.
The relevant PEVs for groundwater are based on the Total Dissolved Solids (TDS) of the water.
With results of <1000 mg/L, the relevant PEVs are listed in Table 7-17.
Table 7-17
PEV
Maintenance
of
Ecosystems

Potable
Potable
Mineral Water
Agriculture,
Parks and
Gardens
Stock
Watering
Industrial
Water Use

Relevant Groundwater PEVs and Water Quality Indicators
Existing
Use
Yes

Water Quality Indicators

Unknown
Unknown

The maintenance of ecosystems is relevant to the groundwater
quality at the area it affects the surface environment. The water
quality objectives to protect environmental values shall be the
criteria specified in the ANZECC 2000 guidelines for the chosen
level of ecosystem protection. In this case the 95% level of
protection (moderately disturbed ecosystems) is appropriate for
toxicants, except for toxicants subject to bioaccumulation, such as
mercury, in which case the 99% level should be used.
Those criteria specified in the NHMRC & NRMMC (2011)
Australian Drinking Water Guidelines (ADWG)

Unknown

Those criteria specified in the ANZECC 2000 irrigation guidelines

Unknown

Those criteria specified in the ANZECC 2000 livestock drinking
water guidelines
Those criteria specified in the ANZECC (1992) guidelines for
industrial use. These guidelines have been rescinded due to the
specific nature of water quality requirements for various
industries.

Unknown
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PEV
Primary
Contact
Recreation
Buildings and
Structures
7.3.3

Existing
Use
Unknown

Unknown

Water Quality Indicators
Those criteria specified in the ANZECC 2000 guidelines which
defer to the WHO Guidelines for safe recreational water
environments (current version 2003) which in turn defers to a
default value of 10 times the drinking water guideline, in this case
ADWG (NHMRC & NRMMC 2011).
The groundwater shall not be corrosive to structures or building
materials (pH, sulfate, redox potential).

Potential Effects

Sections 3, 5 and 7 of Appendix D contain the basic groundwater model assumptions used to
estimate the potential environmental effects of the Project. This includes aquifer hydraulic
properties, the conceptual hydrogeological model, numerical model construction and predicative
modelling (including pit inflows and drawdown).
Dewatering of Aquifers
Mine pit dewatering has the potential to impact ground water flows and levels. In order to
assess the likely groundwater inflows and water level drawdown due to the mining operations, a
numerical groundwater flow model was developed and is presented in Section 6 of Appendix D
(assumptions of the model are found in that Appendix).
Groundwater inflow will be mostly influenced if a predicted fault intersects the pit area. Given the
available geological information and drilling data collected at the site it is considered highly likely
that fault lines will be intersected by the proposed mine pit. If the fault does intersect the pit, the
inflow increases significantly, with a maximum inflow of approximately 3,600 m3/d, depending on
the level of fault intersection and permeability.
Dewatering of the mine will lead to partial drawdown of the surrounding aquifers. The extent and
depth of dewatering will depend on the aquifer storage coefficients and permeability, including
the properties of fault zones. Depending on the final water level of the completed pit void and
rainfall evaporation ratios, groundwater loss by evaporation may result in some long-term, postmining depression of groundwater levels.
Modelling indicates that groundwater drawdown of >1 m will range from around 500 m from the
pit edge in non-faulted areas, extending out to around 1,000 m along fault zones. This may
impact on some local areas of sensitive vegetation. As the pit refills post-mining, groundwater
levels will recover to some extent, depending on the final water level, which can be modified by
varying the amount of surface water diversion around the pit. The impacts of drawdown on
vegetation in these areas are discussed in Section 7.4.
Reduction in Surface Water Flows
Drawdown of groundwater around the mine pit area is predicted to affect the base flow of
Holloway Creek, and hence the Blythe River. This risk will be highest if the permeable fault
zones intercepted in initial drilling intersect both the pit and the waterways or surrounding
permeable alluvium.
To assess the loss of potential groundwater discharge due to pit dewatering, the discharge to
drain and river boundaries for models with and without pit dewatering were compared. It does
not take in to consideration any interruption to surface water flows or any increase in flows due
to leakage from the tailings dam. At the end of mine life, flow loss to Holloway Creek is
approximately 1800 m3/day assuming fault intersection (Run 42 from Appendix D) out of a total
flow of around 11,400-11,600 m3/d, or around 16% of baseflow. Flow loss to the Blythe River
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catchment is around 23 m3/day out of 5600 m3/day, or 0.2% of baseflow within the model
domain. The significance of this flow loss is discussed in the surface water Section 7.2.
Waste Rock Leachate or In-situ Oxidisation of Surrounding Sulfidic Rock
Potential impacts of waste rock leachate or in-situ oxidation of surrounding sulfidic rock is
discussed in Section 7.1.4.
Contamination of Groundwater
There is potential for contamination of groundwater from mine activities/incidents such as fuel
storage or fuel spills, hazardous waste spills, wastewater discharge, and seepage from WRDs.
The risk from waste rock dumps has been addressed in Section 7.1.4.
Management and mitigation of hazardous material handling, including chemicals and fuel,
together with spill management procedures are discussed in Section 7.10.
The resulting risk of contamination to ground water from the aforementioned aspects is
considered low.
TSF Seepage
As part of the Hydrogeological Assessment (refer Appendix D) a groundwater model has been
established and used to predict likely seepage from the TSF. The details of that model can be
found in Section 7.4.5 of Appendix D, but in summary it allows for a conductance layer based on
10 m thick of underlying clay with a hydraulic conductivity of 1x10-8 m/s (predicted permeability
based on available drilling data).
The model predicts net seepage rate from the TSF of 148 m3/day of which, 62 m3/d is
intercepted by the adjacent toe drains, leaving a net loss of around 86 m3/d. Modelling has also
been undertaken to predict the likely decant water quality from the TSF into the Blythe (refer
Section 7.2) and it is assumed that seepage quality would be similar to decant quality. On this
basis the key concern with seepage from the TSF is elevated fluoride, entering the groundwater
and eventually migrating into local surface waters (noting that the high fluoride concentrations in
groundwater at the pit are not mirrored in the groundwater at the TSF). To quantify this risk, the
groundwater model was used to predict seepage movement and fluoride concentrations (in
2027), assuming a constant concentration of 4 mg/L fluoride in the seepage. The modelling
outcomes are reported in Section 7.4.5 of Appendix D and predict the fluoride loading to the
adjacent creeks is negligible as the 0.5 mg/L fluoride contour only just touches a few isolated
stretches of an adjacent gully and is diluted to 0.1 mg/L by upstream clean groundwater inflow.
By 2026 the fluoride plume is stable and does not reach any major waterways.
7.3.4

Management and Mitigation

Dewatering of Aquifers
Changes in levels of groundwater aquifers will be monitored via a groundwater monitoring
programme (refer Section 7.3.5 below). If groundwater level results indicate drawdown greater
than 20% of the predicted drawdown of the model, management actions will include
recalibration of the groundwater model and confirm whether new predictions are acceptable. If
found to be unacceptable, additional management (e.g. grouting of faults, reinjection of
groundwater) will be applied
Where water level monitoring or groundwater modelling indicate a risk of unacceptable
groundwater level reduction, treated mine water or diverted clean surface water may be
discharged to the impacted areas to maintain groundwater levels in the affected aquifer.
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If required to maintain groundwater levels in areas of vegetation sensitive to drawdown, the post
mining water level in the pit will be managed, by surface water diversion control, to achieve a
water level high enough to minimise long-term drawdown.
Reduction in Surface Water Flows
Stream flow gauging stations will be established in select waterways to monitor flows and water
levels prior to, during and after mining operations. If flow losses are unacceptable, the flows
may be augmented with discharge of diverted clean surface water or treated mine inflow to
maintain base flows to mimic baseline conditions.
In total 4 flow gauges are proposed to be installed as follows:


One on Holloway Creek upstream of the mine



One on Blythe River upstream of the mine



One immediately downstream of the confluence of the Unnamed Creek and Holloway
Creek



One immediately downstream of the confluence of Holloway Creek and Blythe River

Refer Section 7.2, for commitments relating to managing reduction in surface water flows.
Waste Rock Leachate or In-situ Oxidisation of surrounding Sulfidic Rock
Refer Section 7.1.5, and groundwater monitoring Section 7.3.5.
Contamination of Groundwater
Storage and containment of dangerous goods and fuel (including spills management) will be
managed in accordance with required standards, as described in Section 7.10.
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7.3.5

Monitoring, Review, and Adaptive Management

Groundwater Monitoring
A quarterly groundwater monitoring program will be established. The proposed groundwater
monitoring methodology will be consistent with the monitoring undertaken in Appendix D.
Samples will be collected quarterly and analyses will include a collection of parameters that
pose a direct threat to the environment (e.g. toxicants), and also include indicators of physicochemical groundwater quality (e.g. salinity, pH). Sites will include:


Sites monitored during the initial groundwater survey (some will become non-existent
within the pit area following mining operations);



Additional monitoring bores to be installed within and adjacent to sensitive
wetland/blanket bog areas; and



Monitoring bores to be installed around waste rock dump areas, mine infrastructure, and
between the mine and potentially impacted surface water environments.

Proposed sampling locations for groundwater are listed in Table 7-19 and displayed in Figure
7-14, with parameters to be monitored in Table 7-19. The final siting of the monitoring bore
network will be finalised at the final design stage.
The development of the monitoring network will include hydraulic testing of all new wells to
greater inform the hydraulic properties of the relevant aquifers.
The groundwater monitoring system will be used to identify risks of unacceptable groundwater
level reduction or changes in groundwater quality, with results used to inform any changes in
operational practices, including the implementation of contingency measures.
Groundwater monitoring results will be reviewed following completion of each survey, with
results to be presented in annual environmental reports to the EPA. If results highlight any
issues, potential sources will be investigated and water management alternatives will be sought.
Table 7-18
Site ID

Groundwater sampling locations
Site Description

Easting

Northing

HY14RGN068

Western side of mine pit

402555

5425888

HY14RGN073

Northern end of mine pit

402926

5426166

HY14RGN075

Eastern side of mine pit

403013

5425849

HY14RGN076

Southern end of mine pit

402377

5425178

Mine Pit

Northern Waste Rock Dump
Site 4

South of NWRD

402684

5426433

Site 8

North of NWRD

402653

5427016

Site 9

East of NWRD

402872

5426725

Site 10

West of NWRD

402402

5426834

Western Waste Rock Dump
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Site 5

North-west of WWRD

401736

5426217

Site 6

North-east of WWRD

402141

5426329

Site 7

South of WWRD

402091

5425633

Site 1

West of processing plant area within
listed blanket bog area

402100

5424672

Site 2

Within processing plant area

402575

5424844

Site 3

Downgradient of mine site, east of
the mine pit at the confluence of
Holloway Creek and Blythe River

403523

5426184

Site 11

Background site east of the process
plant area

403437

5424831

General Mine Area

Tailings Storage Facility
HY14TSF089

South-eastern end of TSF

402827

5421683

HY14TSF090

Southern end of TSF

402473

5421200

HY14TSF096

Western side of TSF

401881

5422258

HY14TSF098

North-eastern side of TSF

402763

5422456

Site 12

North of main TSF wall

Site 13

East of TSF saddle wall

114 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

Table 7-19

Preliminary Proposal of Groundwater Sampling Parameters

Test

pH, ORP, Temperature, EC/Salinity,
DO (%sat and ppm), SWL

Method (from ALS Laboratories)
in-situ Parameters
Measured in Field

Laboratory Parameters
Total dissolved solids
APHA 2540 C
Major anions (Cl, SO4, CO3, HCO3)
APHA 4500 Cl--B/C/G, SO42- -E,
2320B
Major cations (Ca, Mg, Na, K)
ICPAES - APHA 3120/USEPA 6010
Total hardness as CaCO3
APHA 2340B
Sulfide
APHA 4500S2--D
Dissolved Metals – multi element
ICPMS
scan
As, Cd, Cr, Cu, Pb, Ni, Zn, Al, Fe, Se
Metals - Hg
FIMS APHA 3112 Hg-B
Ammonia as N
APHA 4500 NH3 -H
Nitrate + Nitrite as N
APHA 4500 NO3--I
Fluoride (Soluble)
APHA –F C Specific Ion Electrode)
Dissolved organic carbon (DOC)
APHA 5310 B
Total phosphorus
APHA 4500 P-H

Level of
Reporting
~ 1% of range

10 mg/L
1 mg/L
1 mg/L
1 mg/L
0.1 mg/L
10-1 ug/L

0.1(ug/L)
0.01 mg/L
0.01 mgL
20-100
1 mg/L
0.01 mg/L

Groundwater Modelling Update
The existing groundwater model will be updated once additional water level monitoring data
becomes available, and as mine layout and pit shells are modified in the detailed design
process. The updated groundwater model will assist with the continued development of the
mine closure plan and help identify any potential long-term post-closure issues. The model will
be used to determine whether the proposed pit lake (see Section 10) will act as a source of
recharge of water to the aquifer or act as a long term groundwater sink with associated long
term water table depression.

Commitment 14
Groundwater monitoring will be undertaken at the sites
shown in Figure 7-14 (or alternative sites as agreed with the EPA)
on a quarterly basis for the parameters shown in Table 7-19 and
reported annually to the EPA.
Commitment 15
An updated groundwater model will be prepared during
the detailed design phase prior to commencement of construction.
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7.4

Flora and Ecological Communities

7.4.1

Existing Conditions

The proposed mine site (and all ancillary infrastructure) has been subject to ecological survey
by GHD (and other parties) on a number of occasions during 2012 and 2014 at a range of
different scales, initially covering broad areas to assist mine planning and then more detailed as
the project footprint was refined. The results of these ecological investigations are provided in
full in Appendix F. The following summarises the salient information from the detailed studies
and addresses all footprints of the development.
It is noted that three alternative powerline routes were surveyed from the junction of Ridgley
Highway and Upper Natone Road to the Hampshire substation and as a result the southernmost
route was selected as it follows the existing highway and was considered the least impact
alignment. That alignment is reported herein.
Vegetation Communities
The study site is a mosaic of native vegetation communities and plantation. Twelve native
vegetation communities (none listed as threatened) and five agricultural, urban or exotic
communities were identified and mapped within the study area and along the road and power
line routes.


Buttongrass moorland with emergent shrubs (MBS)



Eastern buttongrass moorland (MBE)



Acacia dealbata forest (NAD)



Western wet scrub (SWW)



Eucalyptus delegatensis forest over leptospermum (WDL)



Eucalyptus delegatensis forest over rainforest (WDR)



Eucalyptus nitida forest over leptospermum (WNL)



Eucalyptus nitida forest over rainforest (WNR)



Eucalyptus obliqua forest over leptospermum (WOL)



Restionaceae rushland (MRR)



Leptospermum forest (NLE)



Lowland poa labillardierei grassland (GPL)



Plantations for siviculture (FPL)



Permanent easement (FPE)



Extra-urban miscellaneous (FUM)



Agricultural land (FAG)



Weed infestation (FWU)

None of the vegetation communities are listed as threatened in Tasmania. However one
community (GPL), which was recorded in two small patches immediately adjacent the selected
power line route near the Ridgley Highway, potentially matches the criteria of the nationally
threatened ecological community Lowland native grasslands of Tasmania (DEWHA 2010),
which is listed as Critically Endangered under the EPBCA. This community is proposed to be
avoided.
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There was no evidence of the EPBCA listed ecological community “Alpine sphagnum bogs and
associated fens” at the site and none of the mapped communities fit the description of this
protected ecological community. With reference to the EPBCA Policy Statement Alpine
Sphagnum Bogs and Associated Fens (Policy Statement 3.16) the vegetation found on site
does not meet the main criteria for this community, predominately due to its low elevation
(below 620m elevation), lack of any sphagnum species and observed species composition. In
addition, that Policy Statement identifies the equivalent Tasmanian mapped community to be
“sphagnum peatlands” which were not found or mapped on site. Figure 7-15 shows the location
of vegetation communities within the development footprint (main mine site). Refer to map
series 5 in the Flora and Fauna Report for maps of the entire development footprint, including all
road upgrades and power line route.
Threatened Flora
According to the Natural Values Atlas (DPIPWE, 2015a) no threatened flora species have
previously been recorded from within or immediately ajdacent (within 500m) the study area.
The desktop research did reveal five threatened flora predicted to occur in the region (within
5km of the site); however despite numerous surveys in different seasons no threatened plant
species were found within the study area.
The likelihood of having overlooked threatened species due to timing of the survey is
considered to be low (given the timing of surveys and vegetaiton types found on site). The
location with the greatest potential for supporting threatened flora is an area of roadside native
grassland (GPL), which lies outside the study area but adjacent to the preferred power line route
along the Ridgley Highway. This grassland will be avoided.
Weeds and Pathogens
Three of the plant species recorded within the study area are listed as declared weeds under
the Tasmanian Weed Management Act 1999. These species are Ulex europaeus (gorse),
Rubus fruticosus aggregate (blackberry) and Genista monspessulana (montpellier broom).
These species were recorded as small isolated patches of gorse within the main mine site
(single plants in most cases) and much larger and denser infestations of gorse, blackberry and
montpellier broom along Upper Natone Road and to a lesser extent along the proposed power
line route.
An existing disused quarry site within the study area assessed in 2012 (shown as Potential
Phytophthora cinnamomi occurrence on Figure 7-15A ) appeared to exhibit symptoms of
Phytophthora cinnamomi infestation, however follow up soil testing undertaken during 2015
failed to identify any evidence of the pathogen at the quarry site, indicating the observed die
back is likely from other effects.
Reserves
According to the websites for Tasmania Parks and Wildlife Service and Forestry Tasmania,
there are no National Parks, Conservation Areas, Nature Reserves, Nature Recreation Areas,
State Reserves, Game Reserves, Conservation Reserves or other reserves aside from
reserves/zones for Permanent Timber Production relevant to the study area.
Further information on reserves and their relevance is provided in 3.1.2.
7.4.2

Performance Requirements

The key legislation relevant to protecting flora and ecological communities of relevance to this
project are:
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Environment Protection & Biodiversity Conservation Act 1999 (EPBC Act) – noting the
project is a Controlled Action (refer Section 8);



Tasmanian Threatened Species Protection Act 1995 (TSPA);



Forest Practices Act 1985 and associated regulations;



Weed Management Act 1999; and



Nature Conservation Act 2002.

In addition to the above legislation assessment of the project also considers the National
Strategy for the Conservation of Australia’s Biological Diversity, the draft Tasmania’s Nature
Conservation Strategy and the Threatened Species Strategy for Tasmania.
Key performance requirements include:


Avoid and/or mitigate against potential impacts to native flora and ecological
communities, particularly species and communities listed under above legislation; and



Minimise, control and eradicate any declared weed incursions arising from the Project.
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7.4.3

Potential Effects

Native Vegetation Communities
The main impacts on flora and vegetation communities are through vegetation clearing
associated with construction of the mine site and ancillary infrastructure, and vegetation clearing
associated with expansion of the mine pit and rock dumps during the operational phase.
The anticipated direct impact to vegetation communities is documented in Table 7-20, which
shows the approximate area of impact for each of the native vegetation communities found on
site. This table shows expected final extent of clearance allowing for predicted eventual size of
facilities such as the waste rock dumps and tailings storage facility along with buffers to allow for
construction and detailed design. For road upgrades the estimated numbers allow for a 25m
wide road corridor, within which final impacts will be less particularly for roads within the mine
site. Overall these are therefore overestimates of final clearance. The majority of features (e.g.
mine pit, WRDs and TSF) will be constructed in stages; therefore, this full extent of clearance
will not occur until the predicted end of mine life.
The table shows clearance associated with all the main mining infrastructure5 and road upgrade
from the mine site to Upper Natone Road.
Additional minor clearance will be associated with the power line installation along Upper
Natone Road (above ground) and Ridgley Highway (underground). This is a relatively small
degree of impact along existing road easements, and results in only minor clearances along just
under 10km of power line route from the Upper Natone Road/Rogetta Road junction to the
Hampshire substation6.
Clearance for the power line along Rogetta Road (and within the mine site) is included as part of
the road upgrade figure in the table below.
Table 7-20
Vegetation
Community

Vegetation Communities Impacted by Development
Mine Pit

Process
Plant

TSF

North
WRD

West
WRD

AWU
DDE

0.09

Roads

Total
(ha)

0.02

0.02

0.70

0.79

FPL

51.83

8.34

60.18

FPU

0.00

0.00

0.00

2.80

2.80

FWU
MBE

1.33

1.87

5.00

8.40

0.59

17.19

MBS

3.43

1.61

17.02

0.00

0.21

22.27

0.07

0.07

0.23

5.86

MRR
NAD

5.63

NLE

2.55

2.55

RML

0.00

0.00

SWW

3.36

1.83

WDL

10.16

0.79

3.42

6.64

1.82

17.06

0.00

4.86

15.82

WDU
WNL

0.01
17.34

14.67

32.20

27.03

22.27

0.01
8.95

122.45

This includes borrow areas, which are to be kept within the mine footprint (majority of material to be sourced
from the mine pit and TSF footprint.
6 Assuming a 3m wide impact along that entire route this results in only 3ha of clearance, in reality much less than
3m will be impacted as a large percentage of that route is above ground and only new pole locations and some
minor tree cropping will be required. Almost all of this power line route is non-native vegetation.
5
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Vegetation
Community

Mine Pit

Process
Plant

WNR

TSF

North
WRD

West
WRD

Roads

4.45

4.45

WOL

0.30

WOU

Total
(ha)

0.04
Total All Communities

0.00

0.30
0.04
271.88

Of the total impacted area approximately 63 ha (approximately 23%) is already disturbed or
degraded land (predominantly plantation).
The current siting arrangement will result in the loss of up to 209 hectares of native vegetation
communities. Nearly all of this constitutes common and widespread vegetation communities –
mainly eucalypt communities (approximately 143 ha or 68% of the native vegetation impacted
area), moorland communities (MBE and MBS; approximately 39 ha or 19% of the native
vegetation impacted area) and scrub communities (SWW; approximately 17 ha or 8%).
After mining operations cease, much of this area will be rehabilitated.
The resulting impact on vegetation communities is not expected to affect the viability of these
communities in the region.
Threatened Vegetation Communities
None of the mapped vegetation communities is listed on State legislation.
One community (mapped as GPL) is potentially consistent with the EPBCA listed community
Lowland Native Grasslands of Tasmania. This community was identified in two patches outside
of but immediately adjacent to the study area along Ridgley Highway on the proposed power
line route.
As the mapped grassland lies adjacent to but outside of the proposed footprint for the powerline
it will be avoided either by constructing the powerline in adjacent exotic vegetation (or in the
event that is not possible by constructing overhead instead of underground cabling and
spanning the community with poles placed at either end). As the grassland will be avoided no
direct impacts and therefore no implications under the EPBCA are expected.
It is noted that indirect impacts could occur as a result of construction through weed or pathogen
introduction, which will be controlled through the Weed and Hygiene Management Plan (refer
below and Appendix H).
Threatened Flora
No threatened flora were detected during the site surveys (which were conducted at suitable
times of year) and therefore there are no impacts to threatened flora anticipated.
Weeds and Pathogens
The proposal has the potential to spread existing weeds within or outside of the site as well as
introducing new weeds or pathogens as a result of construction or operational vehicular and
materials movement. These risks are to be managed in accordance with the Weed and Hygiene
Management Plan (refer Section 7.4.4 and Appendix H).
Reserves
There are no formal conservation reserves within the mine footprint and as such no impacts are
expected.
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7.4.4

Management and Mitigation

Minimising Vegetation Clearance
The most significant mitigation measure for flora and ecological communities is the site planning
already undertaken and ongoing detailed design focused on minimising impact to native
vegetation wherever possible. Through the course of various ecological investigations (spanning
2011 to 2014) refinements have been made to the mine layout to minimise impacts to native
vegetation where possible. This approach will be ongoing during the detailed design phase, preconstruction and construction to limit native vegetation impacts.
Protecting Threatened Communities
With regard to threatened vegetation communities, the grassland (mapped as GPL and
potentially aligning with a Commonwealth listed community) identified along the Ridgley
Highway will be avoided either by aligning the powerline within adjacent exotic vegetation or
installing overhead powerline in this area and spanning over the community with poles beyond
each end of each patch.
Rehabilitation
Long term viability of the site will be dependent upon successful rehabilitation post mine closure.
A preliminary Mine Closure Plan (MCP) has been prepared as a component of the Design
Summary Report (Appendix A). That plan includes a commitment to prepare a standalone
Decommissioning and Rehabilitation Plan within 12 months of commencing mining operations.
While the existing MCP provides basic information on rehabilitation, more detailed
documentation will be provided in the Decommissioning and Rehabilitation Plan to guide
effective long term rehabilitation of the site.
Managing Weeds and Pathogens
Spread of weeds or pathogens within or outside the site could have long term implications for
the ecological communities and flora identified on site. For that reason a Weed and Hygiene
Management Plan has been prepared (Appendix H) and will be implemented. That plan
delineates management zones, stipulates pre-construction weed control, ongoing weed control,
wash-down and hygiene measures, monitoring and follow up control action. The key mitigation
measures are outlined below with more detail provided in the Plan.
Mitigation Measures Summary
The proposed mitigation measures to minimise impacts to flora and ecological communities are
outlined below (with more information provide in the Flora and Fauna Report and Weed and
Hygiene Management Plan (Appendix F and Appendix H respectively).


Overall clearance of native vegetation will be minimised through detailed design and preconstruction planning.



The powerline line route along Ridgley Highway will be aligned outside of the mapped
grassland community in adjacent exotic vegetation. In the event this is not achievable the
mapped communities will be spanned by overhead powerlines with poles placed at either
end of the patch.
In either instance, temporary high-visibility fencing will be erected around the grassland
patches during power line construction to avoid impacts on the community.
All machinery, equipment and personnel will be kept outside of the fenced area protecting
the grassland community during construction.



Where possible all ancillary activities during construction (e.g. materials stockpiling, site
administration, parking areas) will be within already disturbed land.
There will be no impact to native vegetation outside of the proposed development

GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262 | 123

footprint (noting that some allocation has already been made for stockpiling etc. as it’s
unlikely all such activities can be restricted to disturbed land).


Areas that are disturbed temporarily (e.g., for access during construction) will be
rehabilitated as soon as practicable.



In the unlikely event that threatened flora species are detected up to or during the time of
construction, all practical efforts will be made to avoid such species and if avoidance is
not possible then a permit to take under the TSPA will be sought prior to any impact.



Rehabilitation works will be implemented in accordance with the principles outlined in the
Mine Closure Plan (a component of the Design Summary Report, refer Appendix A) to be
further detailed in a Decommissioning and Rehabilitation Plan submitted to the EPA
within 12 months of commencement of mining.



All construction works will be conducted in accordance with the Weed and Hygiene
Management Plan (Appendix H). Key mitigation measures from that Plan are as follows:
– Undertake pre-construction weed control with the aim of eradicating the identified
gorse populations within the main mine site and controlling major infestations of all
declared weeds along the road routes to minimise potential for spread during works
(noting that full eradication along road routes is considered unachievable given the
site borders vast existing infestations).
– Staging construction works and access routes in accordance with the Weed and
Hygiene Plan to minimise potential for spread of existing weeds along access roads
further into the site.
– Ongoing weed control during construction (6 monthly inspections and control).
– Install temporary and permanent wash-down facilities as outlined in the Weed and
Hygiene Plan.
– Undertake and monitor inspections and washdown of vehicles and machinery entering
and exiting the site in accordance with the Weed and Hygiene Plan.
– Disinfection facilities and procedures will be implemented for all workers, machinery or
vehicles entering boggy or wet areas of the site to control potential spread of
pathogens such as phytophthora and chytrid.
– Weed and pathogen monitoring and ongoing control will be applied in accordance with
the Weed and Hygiene Plan.

7.4.5

Monitoring, Review, and Adaptive Management

The following vegetation, weed and pathogen monitoring is proposed (refer Appendix H for full
details):


6 monthly weed and pathogen surveys will be conducted during construction and
additional weed control applied as required.



An initial post construction weed and pathogen survey will be undertaken at the
completion of construction (to include the establishment of photographic monitoring
points) with follow up surveys completed annually thereafter during the mine life.



Rehabilitated areas will be monitored every three months for the first year and then
annually thereafter until a stable environment has been achieved (as assessed by a
qualified ecologist).
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Commitment 16
The grassland (mapped as GPL) along the Ridgley
Highway adjacent to the power line route will be avoided either by
construction within adjacent exotic vegetation or by constructing
overhead instead of underground in this area and spanning the
grassland patches overhead with power poles at either end.
Commitment 17
All areas of temporary disturbance will be progressively
rehabilitated as soon as works have finished in that area and long
term rehabilitation of the mine site will be undertaken in
accordance with the principles outlined in the Mine Closure Plan
(refer Section 10) which will be further detailed in a
Decommissioning and Rehabilitation Plan.
Commitment 18
Weed and hygiene control will be in accordance with
the Weed and Hygiene Management Plan (refer Appendix H).
Commitment 19
Weed monitoring and control will be undertaken preconstruction, 6 monthly during construction and annually during
operation.
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7.5

Fauna

7.5.1

Existing Conditions

The proposed mine site (and all ancillary infrastructure) has been subject to ecological survey
by GHD (and other parties) on a number of occasions during 2012 and 2014 at a range of
different scales, initially covering broad areas to assist mine planning and then more detailed as
the project footprint was refined. The results of these ecological investigations are provided in
full in Appendix F. The following summarises the salient information from the detailed studies
and addresses all footprints of the development.
It is noted that three alternative powerline routes were surveyed from the junction of Ridgley
Highway and Upper Natone Road to the Hampshire substation and as a result the southernmost
route was selected as it follows the existing highway and was considered the least impact
alignment. That alignment is reported herein.
It is also noted that in the original investigations a number of different trucking options were also
considered, including 24hr trucking. These options are discussed in the detailed ecological
reports in Appendix F. Through the project development it was determined that the noise and
fauna roadkill impacts of 24hr trucking could be considerable and therefore a decision was
made to restrict haulage trucking (mine site to Burnie port) to 12 hours a day, from 7am to 7pm.
This significantly reduces the risk to fauna.
This section addresses terrestrial fauna values only. Aquatic fauna values are addressed within
Section 7.2 and terrestrial vegetation communities, flora and weeds are addressed within
Section 7.4.
Studies Undertaken
Preliminary broad scape surveys of the greater region were undertaken in 2011 to inform the
subsequent site planning and future survey effort. Subsequently, more detailed fauna habitat
assessments were undertaken of the proposed mine infrastructure during a series of site
inspections in 2012 and 2014. These surveys were undertaken in conjunction with vegetation
surveys and provided mapping of fauna habitat types and areas requiring further targeted
survey for specific species.
Targeted fauna surveys were undertaken for the following species based on likelihood of
occurrence on site, availability of habitat and discussions with regulatory authorities:


Tasmanian devil (Sarcophilus harrisii);



Spotted-tailed quoll (Dasyurus maculatus subsp. maculatus);



Eastern-barred bandicoot (Perameles gunnii);



Tasmanian masked owl (Tyto novaehollandiae subsp. castanops);



Azure kingfisher (Ceyz azureus subsp. diemenensis);



Tasmanian wedge-tailed eagle (Aquila audax subsp. fleayi); and



Grey goshawk (Accipiter novaehollandiae).

Targeted surveys were undertaken using the following techniques, as appropriate for the
species involved:


Motion-sensing camera trapping;



Call playback;



Scat collection/analysis and mapping;
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Aerial survey from helicopter;



Habitat mapping (hollows, dens, watercourses, etc…); and



Mapping of other fauna signs (diggings, dens, burrows, prints).

Full details of fauna surveys, including methods, survey effort and timing are provided in the
Flora and Fauna Report (refer Appendix F).
Native Fauna Values (non-threatened species)
The site contains a mosaic of native and non-native habitats offering a wide range of potential
habitat values for native fauna including waterways, rocky outcrops, forested areas, grassy
areas, moorlands, plantation, hollow bearing trees and potential denning sites.
The site visits and targeted surveys resulted in the detection or potential detection of 78 fauna
species in and around the study area, including: 16 species of mammal, 51 birds (including two
non-native species), 5 reptiles, 4 amphibians and 2 invertebrates.
A full list of native fauna identified on site is provided in Table 8 of the Flora and Fauna Report
(Appendix F). Vegetation communities across the site are shown in Figure 7-15 and fauna
habitat values and observation points are shown in the map series in the Flora and Fauna
Report in (particularly Figures 6A and 6B in Appendix F). Figure 7-16 below shows the
predicted denning and nesting habitat values for threatened fauna recorded within the study
site.
Threatened Fauna Values
Five species of conservation significance were confirmed to occur within the study area. These
include two EPBCA listed mammals, two EPBCA listed birds and one bird listed as Migratory
under the EPBCA:


Tasmanian devil (Sarcophilus harrisii);
The Tasmanian devil appears to be relatively common and widespread across the study
area. An estimated 20 individuals were recorded during the targeted fauna surveys
(cameras), identified on the basis of specific pelage markings and numerous scats and
tracks of the species were recorded.
General foraging habitat for this species occurs across nearly all of the study area and
some parts of the study area have the potential to provide denning habitat.
The large number and broad distribution of devil records within the study area, as well as
the apparently young age of at least one individual recorded on motion sensor cameras,
suggests that the study area supports a resident and potentially breeding population of
Tasmanian devils. That said, no direct evidence of breeding was detected and much of
the study area is poorly-drained and denning potential is considered marginal at best.
Potential denning sites identified during the survey have been mapped, however it’s
acknowledged that most of the potential denning sites are probbaly not used for dens by
Tasmanian devils as most are unlikely to satisfy all of the requirements of dens or lay ups
(eg size, security, dryness). Figures 6A and 6B of Appendix F (Flora and Fauna Report)
show all potential denning sites mapped; totalling approximately 100 in the broad study of
which only 22 are within the develpoment footprint. None of these were shown to support
breeding during the camera surveys. Although no evidence of breeding by devils was
detected, but this does not mean that the species does not breed within the site.
Devil facial tumour disease (DFTD) was detected on site and four of the approximately 20
individual devils recorded in the camera survey exhibited signs of infection. The site is
known to be within the current extent of the disease spread.
Spotted-tailed quoll (Dasyurus maculatus subsp. maculatus);
The spotted-tailed quoll appears to be widespread across the study area, but in smaller
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numbers than the Tasmanian devil. At least five individuals were recorded during the
targeted fauna surveys (cameras), identified on the basis of specific pelage markings and
scats were found across the site.
As for the Tasmanian devil, general foraging habitat for this species occurs across nearly
all of the study area and some parts of the study area have the potential to provide
denning habitat, although much of the study area is poorly-drained and denning potential
is considered marginal at best. No evidence of breeding by spotted-tailed quolls was
detected, but this does not mean that the species does not breed within the site.


Wedge-tailed eagle (Aquila audax subsp. fleayi);
Small numbers of wedge-tailed ealges were observed during each visit to the site
however no nests were observed on site during foot based or aerial surveys.
The aerial survey identified suitable nesting habitat as well as encountering a pair of
eagles in the north western part of the site, but did not find any evidence of nests within
the mine site or its immediate surrounds. Given their presence and behaviour the two
eagles observed during the aerial survey were, according to Forest Practices Authority,
likely to nest within a few kilometers of the site but not within the search area (which
included a minimum 1km buffer of all infrastructure).



Tasmanian masked owl (Tyto novaehollandiae subsp. castanops);
Masked owls responded to call playback surveys on two occasions, both on the same
evening (surveys were conducted on seven different nights). These responses may have
been made by two individuals or by the same individual.
This species tends to be found within dry sclerophyll forest, but it does use wet
sclerophyll forest also, particularly where suitable nesting habitat occurs. Its preferred
habitat is close to the forest edge, where there is a complex mosaic of understory
components, and old-growth trees containing large hollows are essential for breeding.
The study area supports areas of preferred habitat.
There are numerous old-growth, hollow-bearing trees within parts of the study area that
contained suitable nesting hollows for this species; however no confirmed nests were
found nor was there any evidence of whitewash under suitable nesting trees (noting this
can be washed away by rain).
Although the species was not found nesting on site, the possibility of nesting cannot be
ruled out and therefore follow up surveys are proposed pre-construction to check for
nesting owls prior to tree clearance (refer Section 7.5.4).



Satin flycatcher (Myiagra cyanoleuca) (EPBCA Migratory).
The satin flycatcher (an EPBCA listed migratory species) was recorded on site and is
likely to be a common breeding visitor to the study area each summer. The study site
occurs just west of where this species is thought to be most widespread in Tasmania.
Habitat provided by the forest communities on site is likely to be ideal. That said, this
species is relatively common, and does not exhibit sufficiently strong habitat specificity
that would see it impacted greatly by this project.

Other threatened fauna identified by desktop review (refer Table 2 of the Flora and Fauna
Report in Appendix F) may also occur on site but are likely to be in very small numbers if they
occur there at all7. The species identified by desktop research as ‘possibly’ occurring but not
detected on site, are summarised as follows:

Latham’s snipe (Gallinago hardwickii) was not addressed in the 2015 ecological survey (Appendix F),
however the species is considered unlikely to occur on site due to a lack of its preferred habitat of
open wetlands with low dense vegetation. The small wet areas along the power line route near
Hampshire are potentially suitable for frogs but of limited habitat value for Latham’s Snipe due to
nature of surrounding vegetation. Overall the species is considered unlikely to use the site.
7
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Eastern barred bandicoot (Perameles gunnii)
The site includes a variety of habitat values for this species, with potential nesting and
foraging habitat occurring amongst all the communities mapped. Diggings were observed
during the field assessment that are likely to have been made by a bandicoot species
however it is likely that at least some if not all of these bandicoot signs were made by the
non-threatened southern brown bandicoot (Isoodon obesulus) which was detected
numerous times during camera surveys.
Although the potential for this species remains there was no direct evidence observed
(despite eleven photographs of the non-threatened southern brown bandicoot being
recorded) therefore if occurring, the species is likely to be at very low numbers if at all.



Tasmanian azure kingfisher (Ceyz azureus subsp. diemenensis)
The azure kingfisher inhabits tree-lined waterways, lakes, ponds and other wetlands with
dense streamside vegetation. Despite targeted surveys, this species was not recorded
within the study area and no burrows were found. However; it may well occur within the
study area, given the suitability of riparian habitat along the major waterways (mainly
Holloway Creek and Blythe River and also the waterways that cross Natone Road along
the power line route).



Grey goshawk (Accipiter novaehollandiae)
Searches for grey goshawk individuals and nests were undertaken as part of the aerial
eagle survey conducted in 2015 (as a supplement to the ground based fauna
assessments). Neither the foot based nor aerial survey found any individuals, nests or
other direct evidence of the species. The aerial survey concluded the area to be
suboptimal habitat for nesting as the vegetation was either very dense or mostly cleared
with no areas showing typical characteristics required for nesting.



White-throated needletail (Hirundapus caudacutus)
This migratory species forages on the wing in the airspace above almost any habitat
(forest, desert, urban). It breeds in the northern hemisphere, and is a summer migrant to
Australia and Tasmania, where is thought to be almost entirely aerial and to rarely, if
ever, land. Presence of this species in the study area is possible (although it was not
identified), but only as summer transient in the airspace above the site. It is not likely to
occupy any of the terrestrial habitats on site.



Eastern quoll (Dasyurus viverrinus) – TSPA not listed, EPBC En
Since the completion of the ecological surveys for the site, in December 2015 a new
species was listed on the Commonwealth EPBCA; the Eastern quoll (Dasyurus
viverrinus). The Eastern quoll is now listed as endangered on the EPBCA but is not listed
on the Tasmanian Threatened Species Protection Act 1995.
The Eastern quoll was not listed as threatened under Commonwealth or state legislation
at the time of survey, so was not a specific focus of the site studies. However, another
species of quoll (spotted-tailed quoll) was a focus, and considerable effort was devoted to
detect quolls and to determine which species was/were present. Thus, the assessment is
considered to adequately cover Eastern quoll as well as spotted-tailed quolls.
No Eastern quolls were detected during the site assessments. Numerous scats and
camera images of quolls were obtained within the study area, but all were the spottedtailed quoll. The lack of evidence of the species on site suggests it is likely to be relatively
uncommon to rare at the site, if it occurs there at all.
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7.5.2

Performance Requirements

The key legislation relevant to protecting fauna of relevance to this project are:


Environment Protection & Biodiversity Conservation Act 1999 (EPBC Act) – noting the
project is a Controlled Action (refer Section 8);



Tasmanian Threatened Species Protection Act 1995 (TSPA);



Forest Practices Act 1985 and associated regulations; and



Nature Conservation Act 2002.

In addition to the above legislation assessment of the project also considers the National
Strategy for the Conservation of Australia’s Biological Diversity, the draft Tasmania’s Nature
Conservation Strategy and the Threatened Species Strategy for Tasmania.
The above legislation sets out a range of objectives and approval requirements, which are
captured as two key performance requirements for this project:


Where possible avoid impacts to significant and listed native fauna and their habitats; and



Where avoidance is not possible, establish mitigation measures to ameliorate impacts
and obtain necessary approvals for impacts to protected species.

7.5.3

Potential Effects

As outlined above the Project site is known or suspected to provide habitat for a number of
fauna species listed under the EPBC Act and TSPA as well as providing substantial habitat for a
range of non-listed native fauna.
The Flora and Fauna Report (Appendix F) considers the full range of potential impacts to
terrestrial fauna (threatened and non-threatened) and identifies the following two impacts as
key:


Loss of fauna habitat through vegetation clearance; and



Injury or death of fauna through collision with vehicles.

Loss of Fauna Habitat through Vegetation Clearance
As outlined in Section 7.4 the project is expected to result in the loss of up to 209 ha of native
vegetation communities predominantly comprising eucalypt communities (68%), moorland
communities (19%) and scrub (8%).
There is very little clearance proposed within riparian habitats . Works near waterways are
restricted to:


small areas along the power line route, all of which will be aerial and span over riparian
habitats, with the exception of a small area near the Hampshire substation which is
within pasture/plantations;



small areas along Rogetta Road (and Blythe Road) where the existing road crosses a
waterway and road upgrades will occur, therefore slightly extending the current area of
impact; and



loss of some minor waterways (unnamed tributaries of Holloway Creek and Blythe
River) within the proposed western WRD, process plant site and TSF.

Habitat loss will be incremental in some areas (e.g. the gradual expansion of the mine pit,
WRDs and TSF) and will occur over the life of the mine (nominally 8 years) after which time the
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site will be rehabilitated. This vegetation clearance represents loss of both foraging and
breeding habitat for some species.
The listed species most affected by loss of habitat are likely to be the Tasmanian devil, spottedtailed quoll, wedge-tailed eagle and masked owl. Other species including the Eastern barred
bandicoot, Eastern quoll, Tasmanian azure kingfisher, grey goshawk and satin flycatcher will be
impacted to a lesser degree because they are not known to occur on site so are expected to be
rare if present (Eastern barred bandicoot, Eastern quoll, Grey goshawk), or their preferred
habitat is unlikely to be impacted (Tasmanian azure kingfisher8), or they have broad habitat
preferences and are unlikely to be dependent on any particular attribute that occurs on the site
(Satin flycatcher).
Fauna Collision Risk
The project will increase traffic use on local and regional roads both during the construction and
operational phase. To quantify the extent of traffic increase a Traffic Impact Assessment
(Appendix K) has been completed and analysis of the risk this poses to native fauna is provided
in full in the Flora and Fauna Report (Appendix F).
The project involves considerable light vehicle movements to and from the site during
construction (up to 200 vehicles per day), as well as a very small number of heavy vehicle
movements, the majority of which will be during the day. During operation there will be less but
ongoing light vehicle movements for staff accessing the site (up to 100 vehicles per day) as well
as a considerable increase in heavy vehicles moving product from the mine site to Burnie Port
(predicted 122 truck movements per day, i.e. 61 movements in each direction). During operation
trucking will be undertaken 12 hrs a day (7am – 7pm). During the project development a number
of scenarios were considered for the trucking program from mine to Burnie Port. Originally the
project adopted a 24hr trucking regime (as outlined in the Flora and Fauna Report) however on
further consideration this has been modified to a 12 hour trucking schedule (7am to 7pm) in
order to limit noise and fauna roadkill impacts. It is recognised that 12 hrs, during winter months,
still results in some truck movements during dawn/dusk and early evening. Whilst every effort
was made to reduce trucking hours each day as much as possible, the nature of the mining
operations means that the same amount of ore needs to be transported daily throughout the
year (i.e. it’s not possible to simply truck more ore in summer during periods of longer daylight).
Therefore, as the daily trucking hours are reduced the total number of trucks required is
increased (as the turnaround time for each load is a limiting factor) and the frequency of trucks
on the road and into Burnie Port during daytime increases. As a result of these factors, 12 hour
trucking has been adopted as an achievable compromise between mitigating impacts (ie
reducing night time trucking) and managing cost and logistics (eg size of trucking fleet and
loading/unloading logistics at mine and Burnie Port).
The decision to adopt 12 hour (instead of 24 hour) trucking goes a long way to limiting the
potential for fauna collision risk given the comparably higher risk of fauna collision at night time.
The extent of traffic increases varies as follows:


Ridgley Highway – increase of approximately 14% in overall traffic during the operational
phase and approximately 23% traffic increase during construction. The operational phase
increase will be a combination of staff vehicles and trucks (travelling 12hrs/day); whereas

8

As outlined in the ecology report (Section 3.4.5 of Appendix F) the Azure Kingfisher was not found on site during
any of the surveys. The species may however occur and if so, would be most likely to inhabit Holloway Creek,
Blythe River or the larger waterways along Upper Natone Road. There will be almost no impact to riparian habitat
along these waterways as the powerline on Upper Natone Road will be aerial and strung over waterways and the
road upgrades on Rogetta Road (which cross Holloway Creek) are minor and involve limited vegetation
clearance.

132 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

the construction phase traffic will be almost exclusively staff vehicles, which will travel
during the day (including some morning and evening travel);


Upper Natone Road – approximately 4 times more traffic than existing during the
construction phase (staff vehicles) and almost three times the level of existing traffic
during operation (a combination of staff vehicles and trucks travelling to Burnie Port); and



Rogetta Road – approximately 9 times the current traffic volumes during construction and
approximately 7 times the current traffic volumes during operation.

The traffic estimates include both staff vehicles and trucks hauling product to port. Staff vehicles
are considered to be a highly conservative estimate of the maximum likely at any one time
during either construction or operation. Almost all traffic movements during both construction
and operation will be during the day, with haulage trucking (mine site to Burnie Port) to be
restricted to the hours of 7am to 7pm daily. During the summer months this trucking schedule
will restrict all haulage truck movements to daylight hours, however in winter (and some of
spring/autumn) this schedule will result in some trucking occurring during the hours before dawn
and/or after sunset.
Collision risk is affected by a number of factors (refer to Appendix F for full details) including the
habitat suitability along roadways. The Tasmanian devil and spotted-tailed quoll tend to favour
uncleared and uncultivated habitats, therefore collision risk for these species is likely to be
highest within the site, where there are large areas of remnant native vegetation and along
Rogetta Road and Upper Natone Road (between Rogetta Road and the Ridgley Highway),
where a mixture of remnant and non-remnant forest vegetation grows. The Ridgley Highway
follows a route that is mostly agricultural and almost entirely cleared of its naturally occurring
forest habitats. Therefore, the risk to the Tasmanian devil and spotted-tailed quoll along that
route is expected to be lower. There is one area of potentially higher risk - a potential wildlife
corridor where the forestry plots converge on the highway approximately 2 km north of the
intersection with Upper Natone Road.
It is noted that birds, such as the wedge-tailed eagle and masked owl may also be at risk of
collision from vehicles. Similar to the devil and quoll, this risk is linked to vegetation on road
margins and is greatest where there are large areas of native vegetation along Upper Natone
and Rogetta Roads. The majority of Upper Natone Road is dominated by plantations (therefore
limiting the potential for owls and eagles) and Rogetta Road is lined by a combination of
plantation and native vegetation, therefore resulting in a higher risk along Rogetta Road, which
will be limited to a 40km/hr speed limit. These species are also more at risk in areas associated
with nesting and it’s noted that no nests for these species have been found within or near to the
site.
Collision risk is also highly dependent on time of day and adopting 12 hour trucking (instead of
24hr) considerably reduces the risk of fauna roadkill, particularly for nocturnal and high priority
species such as the spotted-tailed quoll, Tasmanian devil and masked owl.
Prior to lodgement of this DPEMP roadkill monitoring was conducted by GHD in late November
2015, followed by seven monitoring events undertaken by Forward Mining from January to July
2016 (monthly). Monitoring was conducted for the full length of the haul route from the mine site
to Burnie Port (with the exception of a portion of Rogetta Road during the 2015 survey because a
bridge had been washed out at the site, making the road section inaccessible, and the final leg of
the route into Burnie Port which is restricted to trucks only).
The 2015 survey found a total of 51 carcasses along the road network, relatively evenly spread
along the Ridgley Highway. No carcasses were found on Upper Natone or Rogetta Road; noting
that parts of Rogetta Road were inaccessible. The vast majority of carcasses were brush tailed
possums and bennets wallabies, with a smaller number of potoroos, rabbits, cats and birds.
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During the 2016 surveys undertaken by Forward Mining (7 in total) between 10 and 18 carcasses
were found during each survey event. Similar to the GHD survey in 2015, of these carcasses the
vast majority were possums and bennets wallabies with a smaller number of potaroos, rabbits, a
hare and a snake. During each of the 2016 surveys, the majority of carcasses were found on
Upper Natone Road.
There were no threatened fauna found during any of the roadkill surveys (8 in total to date).
The difference in carcass number during the first survey in 2015 and subsequent surveys in 2016
may be related to the routine road maintenance undertaken by Department of State Growth
(including carcass removal) which was temporarily paused in advance of the 2015 survey, but
not those in 2016. Additionally, that first survey in 2015 may have cleared carcasses from the
road which had been therefore a long time, therefore reducing the cumulative number in advance
of the 2016 surveys.
As outlined below (Section 7.6) this roadkill monitoring will be ongoing and issues of carcass
removal by other parties will be resolved in order to collect truly representative data.
Summary of Impacts to Threatened Fauna
The following points provide a summary of the predicted impact on threatened fauna from the
Project (for full details refer to Section 4 of Appendix F):


Tasmanian devil (Sarcophilus harrisii)
The project is expected to result in the clearance of potential foraging and potential
denning habitat (up to a max of 38ha potential denning habitat) for this species as well as
pose an increased vehicle collision risk.
There is some potential for land clearing to result in the destruction of dens (a total of 22
potential denning sites9 were identified within the development footprint), but much of the
study area appears to provide marginal denning habitat rather than ideal denning habitat,
and most holes in the ground that were detected during assessments are considered
unlikely to provide ideal maternal dens. Clearing of land will certainly result in
displacement of devils into surrounding areas. Displacement of devils from the
development footprint into surrounding areas may result in increased fighting (albeit
temporarily, as devils compete for territories with their neighbours) and therefore may
exacerbate the impacts of the devil facial tumour as a result of increased biting. Any such
effects are likely to be highly localised and occur within the established disease range.
Regarding collision with vehicles, DPIPWE recommended guidelines for the devil suggest
that if there is a >10% increase in deaths resulting from traffic collisions, then that equals
a significant impact on the local devil population. Given that the predicted traffic volume
increases are 14% (Ridgley Highway), approx. 3 fold (Upper Natone Road) and approx. 7
fold (Rogetta Road) during operation, the increased risk to devils is apparently high,
without mitigation. That being said, restricting haulage to 12hrs per day (instead of 24)
considerably reduces this risk to the devil, due to its nocturnal habit. Further roadkill
assessments and mitigation measures are proposed for new/upgraded roads (refer
7.5.4).



Spotted-tailed quoll (Dasyurus maculatus subsp. maculatus)
Similarly to Tasmanian devil the project involves clearance of foraging habitat as well as
some potential denning habitat (up to a max of 38ha of potential denning habitat) and
poses an increased vehicle collision risk.
Regarding clearing of land, there is some potential for land clearing to result in the
destruction of dens, but much of the study area appears to provide marginal denning

These are not recognised dens, but rather hollows and holes that may have potential for denning;
although many do not meet the criteria for denning (eg size, security, dryness).
9
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habitat rather than ideal denning habitat, and most holes in the ground that were detected
during assessments are considered unlikely to provide ideal maternal dens. Clearing of
land will certainly result in displacement of quolls into surrounding areas.
Regarding collision with vehicles, the impacts on quolls are likely to align with the impacts
on devils, but the risk of collision with quolls may be less, given that there appear to be
fewer quolls than devils inhabiting the area and quolls are also less scavenging
dependent than devils. That said, with fewer animals, the death of a single animal may be
more important to the survival of a population.
The site is not considered to support an “important population” of the spotted-tailed quoll
according to the Commonwealth Species Profile Risk and Threats database (SPRAT) or
the criteria for an “important population” as stipulated in the Commonwealth Matters of
National Environmental Significance Significant Impact Guidelines 1.1 EPBCA 1999.


Wedge-tailed eagle (Aquila audax subsp. fleayi)
The proposal is expected to result in clearance of some areas of eagle foraging and
potential nesting habitat but no nests have been identified within or adjacent to (within
1km) of the site.
The proposal also poses a small increase in collision risk for this species associated with
the haulage of ore to Burnie Port. This risk is considerably reduced by the absence of
identified nests, the absence of any birds of prey in the roadkill data collected to date, the
presence of plantations on the road margins along the vast majority of the trucking route
along Upper Natone and Rogetta Roads, the restriction of trucking speed to 40km per
hour on Rogetta Road (and within the mine) and the daily removal of any carcasses from
the road margins (refer below). Overall this risk is considered to be low.
There is also a small increased risk of power line collision for the wedge-tailed eagle as a
result of the proposed new overhead power lines between Hampshire and the mine site
(ie Upper Natone Road and Rogetta Road). This risk is minimised by the fact that the
power line will follow the existing (and established) road corridor, the absence of known
nests from the area and the dominant vegetation along the road margins, namely
plantation. Whilst a risk remains, it is considered to be relatively small due to these key
factors.
Although noise and vibration from the site has the potential to impact on eagles, no nests
have been identified (despite through aerial survey) and therefore potential for
noise/vibration impact is considered to be low. It is noted that if clearance is not
undertaken within 2 years of the original eagle survey (March 2015) then a follow up
eagle nest check will be conducted. If new nests are found a 1km buffer will be applied
and DPIPWE contacted for advice prior to continuing works.
Given the small numbers of eagles that appear to inhabit this area, the fact that small
numbers of individuals of this species tend to occupy and forage over large areas, the
absence of known nests from the site and the nature of the land-use changes that are
proposed, the development is not expected to have a substantial impact on this species.



Tasmanian masked owl (Tyto novaehollandiae subsp. castanops)
The development is likely to impact on some areas of potential masked owl nesting and
foraging habitat, however no nests were identified during the survey. The species was
identified on site however (responding to call play back) and therefore is at risk from
clearance activities.
Removal of tall, hollow-bearing trees in some areas will reduce but not eliminate nesting
opportunities for this species in the area. If nests in hollows are disturbed during
construction of the mine, then there is the potential for the project to disrupt the breeding
cycle of the masked owl (Tasmanian) as well as impacting upon individual animals. This
risk will be addressed via further pre-construction survey as outlined in Section 7.5.4.
Similar to the wedge-tailed eagle, there is some risk of vehicle collision for the masked
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owl. This risk is considerably reduced by the absence of identified nests, the absence of
any birds of prey in the roadkill data collected to date, the presence of plantations on the
road margins along the vast majority of the trucking route along Upper Natone and
Rogetta Roads, the restriction of trucking speed to 40km per hour on Rogetta Road and
the restriction of trucking to 7am to 7pm. Overall this risk is considered to be low.
There is also a small increased risk of power line collision for the masked owl as a result
of the proposed new overhead power lines between Hampshire and the mine site (ie
Upper Natone Road and Rogetta Road). This risk is minimised by the fact that the power
line will follow the existing (and established) road corridor, the absence of known nests
from the area and the dominant vegetation along the road margins, namely plantation.
Whilst a risk remains, it is considered to be relatively small due to these key factors.
Although noise and vibration from the site has the potential to impact on owls, no nests
have been identified and therefore potential for noise/vibration impact is considered to be
low. As outlined below pre-clearance nest checks will be undertaken and if an nest is
identified a minimum 100m buffer will be applied and DPIPWE contacted for advice prior
to continuing works.
The site is not considered to support an “important population” of the masked owl
according to the Commonwealth Species Profile Risk and Threats database (SPRAT) or
the criteria for an “important population” as stipulated in the Commonwealth Matters of
National Environmental Significance Significant Impact Guidelines 1.1 EPBCA 1999.


Eastern barred bandicoot (Perameles gunnii)
No eastern barred bandicoots were detected during the site assessments for this project,
despite targeted efforts and despite the detection of the non-threatened southern brown
bandicoot (Isoodon obesulus). Therefore, if the eastern barred bandicoot occurs on site, it
is likely to be relatively uncommon to rare. Most of the habitat that occurs across the
study area is not ideally suited to this species and clearance proposed is expected to
have no more than a negligible impact on the eastern barred bandicoot. The increase in
traffic associated with construction and operation of the mine, however, could impact on
the eastern barred bandicoot in areas outside the mine site (i.e., Ridgley Highway
between Hampshire and Burnie), if bandicoots are prevalent in that area.



Eastern quoll (Dasyurus viverrinus)
No Eastern quolls were detected during the site assessments. Numerous scats and
camera images of quolls were obtained within the study area, but all were the spottedtailed quoll. The lack of evidence of the species on site suggests it is likely to be relatively
uncommon to rare at the site, if it occurs there at all. Therefore, the proposed clearance is
expected to have no more than a negligible impact on the species.
This species may be more common in areas outside the mine site (i.e., Ridgley Highway
between Hampshire and Burnie), and may be at risk of collisions with vehicles. The
increase in traffic associated with construction and operation of the mine could impact on
the Eastern quoll in areas outside the mine site. The Eastern quoll will be included as a
focal species in the roadkill assessment prior to and during the construction and operation
of the mine.



Tasmanian azure kingfisher (Ceyz azureus subsp. diemenensis)
No Tasmanian azure kingfishers were detected during the site assessments for this
project, and most of the impact from the project will not affect the kingfisher’s habitat.
This species rarely if ever moves away from its stream habitat. If the species were to
occur on site it would most likely inhabit Holloway Creek, Blythe River or the larger
waterways along Upper Natone Road. There will be almost no impact to riparian habitat
along these waterways as the power line on Upper Natone Road will be aerial and strung
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over waterways and the road upgrades on Rogetta Road (which cross Holloway Creek)
are minor and involve limited vegetation clearance. The waste rock dumps may discharge
to Holloway Creek (and its tributaries) therefore water quality will be carefully managed
(refer Section 7.2) including pump back of WRD discharge water to the TSF if adopted
discharge criteria are not met. The waste rock dump will not involve any riparian
vegetation clearance along the creek line as all infrastructure will be set back from the
riparian zone.
Provided no pollution, toxins, chemicals or sediments are allowed to enter the waterways,
impacts on the Tasmanian azure kingfisher are expected to be negligible. Refer to
Sections 7.2 and 7.10 for impacts and mitigation associated with hazardous substances
and wastewater respectively.


Grey goshawk (Accipiter novaehollandiae)
No Grey goshawks (or nests of the species) were detected during the site assessments
for this project. The site was found to be suboptimal nesting habitat and there were no
areas found that showed typical characteristics required for nesting. Despite a lack of
apparently suitable nesting habitat, it is possible, if not likely, that the species occurs on
site, even if only to forage occasionally, but it appears to be uncommon or rare. Given the
nature of the land-use changes that are proposed, impacts on the Grey goshawk as a
result of this project are expected to be minor.



Satin flycatcher (Myiagra cyanoleuca)
The satin flycatcher is likely to breed in Tasmania during summer, and migrate north to
forage during the southern winter. The flycatcher does not have strict habitat-specific
requirements for its nesting habitat – it breeds in a range of dense, wet gullies in thick
forest or woodland.
The project will result in a loss of potential habitat including a minor loss of breeding
habitat. However, the species is not expected to be impacted significantly by this project.



Another migratory species (white-throated needletail, Hirundapus caudacutus) may
be seen at the site, but only as summer transient in the airspace above the site. It is not
likely to occupy any of the terrestrial habitats on site, or be impacted by the activities
associated with the project.

7.5.4

Management and Mitigation

The most significant mitigation for impacts to native fauna is restricting the clearance of native
vegetation wherever possible. This is also the key mitigation for protecting ecological
communities as outlined in 7.4.4. The mitigation measures outlined in Section 7.4.4 to protect
ecological communities also contribute to protecting native fauna and include minimising the
design footprint (which has occurred through project development), keeping impacts to already
disturbed land where possible, avoiding ancillary activities in native vegetation, applying weed
controls and progressive rehabilitation.
In addition to the vegetation clearance mitigation measures outlined in Section 7.4.4, the
following fauna specific measures will also be applied:


Large habitat features (eg large hollow logs, tree limbs, rocks and other course debris)
removed as part of the construction and mining process will be relocated with mounds of
topsoil to create new habitat (e.g., denning/refuge) opportunities. Similarly, windrows will
be developed from vegetation clearance to generate habitat opportunities.



Devils and Quolls
– Prior to construction pre-clearance surveys will be undertaken for all impact areas
within mapped potential denning habitat (refer Figure 11 in Appendix F) to identify and

GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262 | 137

confirm the use of den sites in accordance with the Survey Guidelines and
Management Advice for Development Proposals that may impact on the Tasmanian
Devil (Sarcophilus harrisii) (DPIPWE, 2015b).
– Any potential dens identified (including constructed dens and other holes with
evidence of use as a den) will require a permit from DPIPWE prior to destruction. Any
active dens would need to be decommissioned in accordance with a Den
Decommissioning Plan (to be prepared and submitted to DPIPWE prior to any
impact).
– The pre-clearance survey will be done at least 3 months prior to construction in order
to allow for completion of the breeding cycle, should an active maternal den be found.


Masked owl
– Prior to construction a pre-clearance survey for masked owls will be conducted within
all areas mapped as potential nesting habitat (refer Figure 11 of Appendix F) to
confirm whether any nests occur within the footprint. Survey methodology will be
confirmed with DPIPWE.
– If masked owls are found to be present on site, clearance will be postponed and the
appropriate advice, exclusions (generally 100m) and permits sought from DPIPWE
prior to proceeding.
– The pre-clearance survey will be done at least 4 months prior to construction in order
to allow for completion of the breeding cycle, should an active nest be found.



Fences will be constructed around hazardous areas (e.g., chemical storage
compounds/buildings) to restrict the movements of fauna into those areas.



Mitigation measures will be applied to limit the risk of fauna falling into open pits and
trenches:
– Trenches will remain open for as short a period as necessary, with progressive
backfilling undertaken wherever practical;
– At the end of construction each day, trenches/pits/excavations will be filled in, where
practicable. Where trenches cannot be filled in, boards, temporary fences or other
preventative measures will be placed entirely around or over an open trench and at
least one end of the trench will be gently sloped (ramped) so that fauna that fall into
the trench can find their way out without the need for assistance;
– Open ends of pipe within an unattended open trench will be sealed at the end of the
working day to prevent animals from entering;
– Trenches left open overnight will be checked for the presence of fauna each morning
prior to re-commencement of construction; and
– Trenches, pits or excavations to be left open for an extended period will be fenced
around the opening to prevent fauna from falling in.



To minimise the risks of fauna vehicle collision the following mitigation measures are
proposed:
– Ore haulage from mine to Burnie Port will be restricted to the hours of 7am to 7pm
daily;
– All roads within the mine site as well as Rogetta Road will be restricted to 40km/hr at
all times;
– Staff training will be provided to all contractors, staff and truck drivers to outline the
risks of fauna roadkill, enforce speed limits within the mine site and encourage
carpooling to minimise the number of staff vehicles;

138 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

– The road pavement for new and upgraded roads will, where practical, be pale in
colour to enhance visibility of fauna during dawn and dusk periods;
– Road margins from the process plant to the site entrance will be routinely slashed to
minimise fauna on the verges and maximise driver visibility;
– Wildlife signage will be installed at the entrance/exit to the mine site as well as along
public roads (with consent of the road owner) at identified fauna roadkill hotspots (as
identified through baseline roadkill monitoring – refer below);
– Pre-construction (and then operational) roadkill monitoring will be continued to better
inform of the risk and potential hot-spot areas (refer Section on Monitoring below). The
results of the pre-construction roadkill monitoring will be shared with the EPA and
additional mitigation measures implemented if warranted (refer to Flora and Fauna
Report, Appendix F, for outline of potential additional mitigation measures); and
– Daily road inspections will be undertaken along the haulage route in the morning to
identify any carrion/roadkill which will be removed to reduce the risk of fauna foraging
near roads.


If the fauna roadkill monitoring identifies birds of prey subject to vehicle or power line
collisions (power lines follow the haul route) then further mitigation measures will be
applied including line markings to power lines.



All sightings of pest animals, particularly predatory animals such as cats, foxes and wild
dogs, will be reported to the site environmental manager so that appropriate control
measures can be implemented without delay. Any sightings of the Red fox (Vulpes
vulpes) will be reported to DPIPWE within 24hrs.



All populations of pest animals detected on site will be managed with a view to
eradication, in particular this includes the following species that are known to have
adverse impacts on native fauna: European rabbit (Oryctolagus cuniculus), cat (Felis
catus), Red fox (Vulpes vulpes) and Black rat (Rattus rattus). This pest animal
management will be conducted by a pest-eradication specialist and selection and use of
poisons will be carefully managed to avoid secondary impacts to native species.

7.5.5

Residual Effects

Mitigation actions will be implemented to reduce impacts as far as possible and are expected to
reduce the majority of impacts to a negligible level. Even with mitigation however, the two key
adverse effects which are unavoidable and that have the potential to be ecologically significant
are loss of threatened fauna habitat and fauna road kill.
Loss of Habitat
The project will result in the loss of large areas of habitat that support threatened fauna species
such as Tasmanian devil, spotted-tailed quoll, masked owl (Tasmanian) and wedge-tailed eagle
(Tasmanian).
The ecological impact of habitat loss is likely to be lessened by the following:


Habitat loss occurs across a group of smaller sites rather than from one single area.
Thus, the project is unlikely to result in the complete removal of any species from the
area. All of the threatened species considered in this report are considered likely to
continue to occupy the study area during and after the mining operation.



While the entire area provides foraging habitat for the Tasmanian devil and spotted-tailed
quoll, very little of the study area is considered to provide high quality denning habitat.
Thus, habitat loss is not expected to have a major impact on reproduction or population
success by either species.
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Only small areas of potential nesting sites for masked owl and wedge-tailed eagle will be
cleared. Most of the higher quality potential nesting area in the vicinity of the study area
will not be impacted. This, coupled with very small numbers of birds observed and
apparently occupying the area, suggests that habitat loss will have no more than a minor
impact on reproduction and population success for either species.

For all threatened species, the residual effect of habitat loss is considered unlikely to be
ecologically significant. With strict mitigation, habitat loss impacts are expected to operate at a
local scale only (i.e., affecting small numbers of individuals), and not at a population scale (i.e.,
not causing long-term or widespread impacts that affect the persistence of a population in an
area).
That being said, ongoing monitoring of Tasmanian devil and spotted-tailed quoll populations
across the study area is proposed, in an effort to measure the extent and severity of impacts
that result from mining operations.
Roadkill Risks
The adoption of 12 hour trucking (instead of 24hr) and the proposed mitigation measures are
expected to reduce the impacts of roadkill considerably. However, DPIPWE guidelines for the
Tasmanian devil (DPIPWE 2015b) suggest that a 10% (or greater) increase in deaths resulting
from traffic collisions would constitute a significant impact on the local devil population. Given
that the predicted traffic volume increases are in excess of 10%, the increased risk to devils,
and presumably other fauna, is likely to be correspondingly high and potentially ecologically
significant. This is mitigated to some degree by the overall short duration of the project (8 years
in total, with only 5 years of that at full capacity) and the avoidance of overnight trucking.
Without sufficient baseline information on existing rates of fauna roadkill in the vicinity of the
mine site and along the haul route, it is not possible to quantify changes in roadkill rates that
result from the project. Thus roadkill monitoring has commenced (first event in late November
2015) and will continue prior to and during construction and operation. Results of such
assessments over time, will determine whether or not mitigation efforts adequately reduce the
incidence of roadkill.
If roadkill assessments determine that the incidence of roadkill is significant and unsustainably
high, then additional mitigation measures will be implemented. A range of mitigation options is
presented in the Flora and Fauna Report (Section 5 of Appendix F) including road modifications
(e.g. rumble strips), signage, further truck speed restrictions or further modification to the
haulage schedule.
7.5.6

Monitoring, Review, and Adaptive Management

The monitoring for weed and rehabilitation success outlined in Section 7.4.4 will also benefit
native fauna through habitat protection.
In addition, fauna specific monitoring is proposed as follows:


Pre-construction checks for Tasmanian devils, quolls and masked owls as outlined in the
previous section on Mitigation Measures.



Roadkill Monitoring:
– During construction and operation of the mine daily road kill monitoring will be
undertaken by mine staff properly trained in road kill survey and species identification.
Daily monitoring (and carcass removal) will be conducted along Upper Natone Road
and Rogetta Road during construction and along the haulage route (Rogetta Road,
Upper Natone Road and Ridgley Highway) during operation.
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– During each monitoring event (construction and operation), the road surface and
shoulders (both sides) will be checked for carcasses and carcasses/roadkill will be
removed at least 50m from the road edge. A permit will be sought from DPIPWE for
carcass removal.
GPS location, species and numbers involved in collisions will be recorded.
– In addition to targeted road-kill monitoring, all staff involved in collisions or nearmisses with threatened wildlife will be required to report the incidents to the site
environmental manager for inclusion in the roadkill database.
– The results of construction, operational and incidental roadkill monitoring will be
collated every three months and provide to DPIPWE.
– If vehicle collisions involving threatened species (particularly Tasmanian devil and
spotted-tailed quoll) are deemed by DPIPWE to be too high, then adaptive
management may be necessary (e.g., additional speed restrictions, modifications to
the haulage schedule, driver training, signage in hotspot areas or road and shoulder
design/specifications such as rumble strips).


Monitoring of Tasmanian devil and quoll populations:
– Devil and quoll populations will be monitored across the mine site study area using
motion-sensing surveillance cameras to detect and identify (through pelage markings)
individual animals (as far as possible) in order to monitor population changes.
During the period that maximises the detection probabilities of Tasmanian devils and
spotted-tailed quolls, cameras would be deployed annually in suitable habitats across
the mine site.
For each monitoring event, twenty cameras will be deployed for a period of at least 28
days. In accordance with DPIPWE guidelines (DPIPWE 2015b), cameras will not be
baited, but will be placed in locations that are expected to detect fauna (e.g., looking
along tracks). Camera stations will be selected with regard to the mine site footprint
and the same stations will be used for each year of monitoring to provide some level
of consistency. Monitoring will commence before construction of the mine to provide
comparative baseline information.
– All detections of non-native predatory animals (cats, foxes and wild dogs) will be
reported to the site environmental manager and DPIPWE so that appropriate control
measures can be implemented, as required.
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Commitment 20
Pre-clearance den surveys will be undertaken for
Tasmanian devil and spotted-tailed quoll in accordance with the
DPIPWE Survey Guidelines and Management Advice for

Development Proposals That May Impact on the Tasmanian Devil
and any identified dens will be subject to a Decommissioning Plan,
submitted to DPIPWE.

Commitment 21
Pre-clearance nest surveys will be undertaken for
masked owls and if nests are identified exclusion zones will be
applied until the completion of the breeding season.
Commitment 22
Permits from DPIPWE will be sought for any impacts to
Tasmanian devil dens, spotted-tailed quoll dens or masked owl
nest identified during pre-clearance surveys.
Commitment 23
Roadkill monitoring will be conducted pre-construction,
during construction and during operation by a suitably qualified
person, with all results provided to DPIPWE within 3 months of
collection.
Commitment 24
Population surveys will be conducted for Tasmanian
devil and spotted-tailed quoll prior to construction and annually
thereafter.
Commitment 25
Traffic speeds within the mine site and Rogetta Road
will be restricted to 40km per hour at all times.
Commitment 26
All new and upgraded roads will be constructed with a
pale road pavement to improve fauna visibility and reduce roadkill.
Commitment 27
Road margins within the mine site, Rogetta Road and
Upper Natone Road will be routinely slashed to maximise visibility
and minimise roadside foraging.
Commitment 28
Daily carcass removal from roadsides along the haulage
route will be undertaken during construction and operation to limit
roadside savaging.
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7.6

Geoconservation

7.6.1

Existing conditions

Karst Systems
The prosed mine area is mapped as Limestone (correlate of Gordon Group) with elongated,
north easterly striking Devonian age magnetite skarn within the limestone mass (1:25 000
Loyeta map sheet). Exploration drilling by FML appears to suggest that alteration of the
limestone is pervasive and little original or unaltered limestone remains.
The karst in the area has been classified by Kiernan (1995) in An Atlas of Tasmanian Karst:
Volume 1, and more generally the limestone of the area by Hugh (1957). Kiernan (1995), in
support of recent drilling results, states that “carbonate rocks occur extensively in the area but
have been subjected to considerable contact metamorphism in response to the intrusion of
granite”. Kiernan also states that only minor karren has been recognised across the area and
hence it is unlikely that any significant cave systems are present within the proposed mining
area of the Project; the area was therefore classified as a ‘Category C’ karst system (a lesser
likelihood of significant karst systems), with ‘Category A’ systems classed as the most highly
developed karst systems.
No direct evidence of karst features has been observed on site during the ecological site
surveys, hydrogeological site surveys, geotechnical surveys or review of available drilling cores.
Western Tasmanian Blanket Bogs
The Natural Values Atlas mapping shows parts of the Western Tasmanian Blanket Bogs
geoconservation site falling within the Project mine site. The boundaries of this geoconservation
site are delineated from the distribution of indicator vegetation communities namely buttongrass
moorland (TasVeg codes MBW, MBU, MBS, MBE, MBP and MBR), restionaceae rushland
(MRR) and western lowland sedgeland (MSW).
Within the development footprint button grass moorlands have been identified as two separate
vegetation communities (‘button grass moorland with emergent shrubs’ (MBS) and ‘Eastern
buttongrass moorland’ (MBE)) which relate to the mapped occurrence of Western Tasmanian
blanket bogs. The largest areas of buttongrass are located on the eastern half of the Project
mine site, these areas were mapped as Eastern buttongrass moorland (TasVeg code MBE) in
the Flora and Fauna Survey (Appendix F).
The flora surveys undertaken in the buttongrass moorland areas did not identify areas of
sphagnum moss, often associated with blanket bog areas. Despite the absence of sphagnum
moss the precautionary principle is applied and all areas associated with the relevant TasVeg
mapping codes (MBS and MBE) have been included in the site distribution of blanket bogs.
Test pits dug within the buttongrass plain areas within the Project footprint revealed 30 – 50 cm
of organic soil before transitioning to clays, suggesting surface water as the key water source
contributing to the health of the buttongrass.
7.6.2

Performance Requirements

Although not legislatively protected in Tasmania outside of parks and reserves, features
identified as potential areas of geoconservation significance are still taken into account when
assessing the impacts of a proposal on the natural environment for best practice environmental
management.
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7.6.3

Potential Effects

Karst Systems
Potential impacts to karst systems include the destruction of the physical system itself,
especially in the case of large open cave systems and pollution of the groundwater that runs
through the systems. In this case, as it is unlikely from site evidence and the literature that karst
systems occur in the Project area, impacts are unlikely to result from the Project.
Western Tasmanian Blanket Bogs
During construction and operation, potential sources of impacts to the areas identified as
possible WTBBs may include:


Direct clearance of areas mapped as buttongrass moorland (and therefore consistent with
Western Tasmanian blanket bogs);



Vehicle spread of weeds or pathogens to the areas; and



Changes in hydrology of the area (e.g. groundwater drawdown, waterway diversions,
alternations to drainage).

Based on field mapping of vegetation communities indicative of Western Tasmanian blanket
bogs (MBE and MBS) approximately 38.7 ha of blanket bogs are expected to be directly
impacted by clearance associated with the mine infrastructure (see Figure 7-17). By
comparison, buttongrass moorlands cover approximately 1,000,000 ha of the state (Bridle et al,
2003). The proposed clearance therefore represents less than 0.004% of the predicted
occurrence of moorlands across Tasmania.
Construction and operation of the mine have the potential to spread weeds or pathogens into
currently unaffected areas of moorland. Whilst moorlands are somewhat less susceptible to
weed invasion (given their growth habit), they are highly susceptive to infection by Phytopthera
cinnamomi. As previously mentioned, a quarry site assessed in 2012 (identified as ‘Potential
Phytopthera cinnamomi occurrence’ in Figure 7-15A) appeared to exhibit symptoms of
Phytophthora cinnamomi infestation, however follow up soil testing undertaken during 2015
failed to identify any evidence of the pathogen at the quarry site, indicating the observed die
back is likely from other effects. That site lies to the west of the proposed process plant site, and
will be avoided by works regardless. Further mitigation measures associated with weed and
pathogen control during both construction and operation are proposed in Section 7.4.4.
Changes to groundwater hydrology of the Project mine site will occur as a result of mine pit
dewatering. This will result in a drawdown cone area around the mine pit which has been
modelled to extend out to cover a maximum area of approximately 40 ha of the nearby areas
mapped as WTBBs (additional to those directly impacted by mine footprint), as shown in Figure
7-17. The areas of button grass plains identified as being within the groundwater drawdown
cone may not necessarily be impacted by the drawdown, as the dependence of these areas on
groundwater has not been investigated. However, given the rhizomous growth of button grass
and the previously mentioned shallow low permeability clay layer found in the plains under the
organic layer present, they are seemingly more likely to be dependent on surface water flows.
To be conservative for the impact assessment, all the areas mapped as WTBBs within the
drawdown cone area are considered susceptible to drawdown impact.
Another potential for impact to the areas mapped as WTBBs from the Project are any alterations
to waterbody flows. The largest change to surface water flows in proximity to the WTBBs will
result from the damming of the unnamed tributary of Holloway Creek for the TSF, which will
result in a reduction of the catchment area reporting to the waterway. However, the dependence
of the button grass plains on this waterway are most likely low given the up gradient location of
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the majority of the plain areas to the tributary; the plains are more likely to be affected by any
interruptions to up gradient lateral drainage flows than the longitudinal flows from the waterway.
Any resulting impacts are likely to be negligible.
There are no significant areas outside of the WRDs that would likely be affected by interruptions
to surface flows from the WRD structures.
Overall the predicted impact to Western Tasmanian blanket bogs from the project is
approximately 79 ha comprised of 39 ha of direct vegetation clearance and 40 ha potentially
indirectly affected by groundwater draw down. Of the state-wide distribution this represents less
than 0.008%.
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7.6.4

Management and Mitigation

Karst Systems
There are no known karst systems within the development footprint. In the event that karst
systems are discovered during construction or mining, the following will occur:


A stop work order will be issued and the EPA will be immediately notified; and



A full survey of the area discovered will be undertaken, with the results used to potentially
re-engineer the Project component in the karst area or the area may be avoided
completely.

Western Tasmanian Blanket Bogs
The most significant threats to the areas mapped as WTBB are changes to hydrology and
clearing (including impact to soils), therefore management and mitigation focuses on these
aspects. The following management and mitigation will be applied to protect the WTBB areas
from impact:


All clearing of land for the Project will be confirmed by the environment manager prior to
being undertaken to prevent accidental clearing of areas;



In areas where button grass plains occur, organo-soils stripped during construction will be
stockpiled separately to overburden in an area where they will remain close to saturated
until used for rehabilitation;



Design of infrastructure features will take into account impacts to catchment drainage of
the button grass plains;



Diversions of drainage lines will be designed to have minimum impacts to the button
grass catchment areas; and



Environmental monitoring will be undertaken to measure any impacts to the areas
identified as blanket bogs.

7.6.5

Monitoring, Review, and Adaptive Management

WTBB areas identified as susceptible to changes in hydrology from the Project will be subject to
biannual monitoring (Winter / Summer) using up to 6 permanent photographic monitoring points
(to be established 3 months prior to dewatering of mine pit) to determine the ongoing health of
the vegetation.
Results from monitoring will be assessed and presented in annual environmental reports to the
EPA. If found to be significantly impacted, measures to reduce impacts to the identified bog
areas (e.g. irrigation) will be investigated.

Commitment 29
Annual photographic monitoring of buttongrass
moorland health will be undertaken within the area of modelled
drawdown.
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7.7

Air Quality

7.7.1

Existing Conditions

In the local area, the only existing nearby industry with potential to impact local air quality is the
Kara mine site, operating approximately 2.5 km from the Project Area.
Given the remoteness of the site from the closest populated area (Burnie) and significant
distance from any major industrial air emitting operations, air quality in the Project Area is
considered to be high.
7.7.2

Performance Requirements

The Tasmanian Environmental Protection Policy (Air Quality) 2004 (EPP) provides a framework
for the management and regulation of both point and diffuse sources of emissions to air, and for
pollutants with the potential to cause environmental harm. This EPP is made pursuant to the
provisions of section 96A-96O of EMPCA.
The environmental values covered by this policy are:


The life, health and well-being of humans at present and in the future;



The life, health and well-being of other forms of life, including the present and future
health, wellbeing and integrity of ecosystems and ecological processes;



Visual amenity; and



The useful life and aesthetic appearance of buildings, structures, property and materials.

The key performance requirements relate to maintenance of air quality during the construction
and operational phases to minimise potential impacts to site workers, local residents and the
environment.
7.7.3

Potential Effects

There are several sources of air emission associated with the Project throughout both
construction and operational phases that may potentially impact on sensitive receptors.
Dust Impacts to the Environment
The following receptors may be disturbed by fugitive dust emissions:


Local residents in the general Hampshire area;



Project work force and workers associated with the nearby Kara mine site;



Flora and fauna of the area; and



Natural aesthetics of the Hampshire area.

Dust may be generated throughout the construction phase of the Project through various
pathways, including the excavation of materials for construction (preparation of building pads,
borrow of material for roads, TSF etc.), loading and unloading of building materials, road/power
line construction and vehicular movements throughout the Project area on unpaved roads.
The proposed upgraded road/power corridor works would be expected to generate minimal dust
volumes given the environmental conditions mentioned above and size and nature of the
construction (section at a time of road). Receptors are closer in this instance, especially at the
commencement of the upgraded area, although impacts would still be expected to be negligible.
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Potential impacts from dust generation include:


Respiratory impacts to workers, residents, fauna and flora (coating of flora can restrict
respiratory processes); and



Impacts to visual amenity through dust plumes.

The volume and distribution of dust generated during the construction phase of the mining area
would not be expected to be significant given the ground material in the vicinity of the Project
area together with the existing climate not being especially conducive to dust generation.
Any dust that is generated during construction is expected to produce local (within the mine site
only) effects given the climatic conditions on site and the considerable distance to the nearest
anthropogenic receptor (nearest residence is approximately 2km to the north). Within the mine
site, only localised dust impacts are expected, which will be managed in accordance with the
management and mitigation measures outlined below.
Potential for dust generation during operation phases would be higher than for construction
phases with the additional potential sources from blasting, ore processing, stockpiling (waste
and ore) and significantly greater loading, unloading, and hauling of material on gravel haul
roads. Dust is not expected to affect receptors outside of the mining Project area given the
distances to the nearest residents/industry (minimum 2km).
The single largest dust generating event during operation is from blasting, with the impacts to
the surrounds dependant on climatic conditions. As the mine pit deepens, the volumes of dust
generated that will remain within the pit will increase, reducing the impacts of dust on the
receiving environment. The generation of dust from blasting will be a consideration of the
blasting team and blasting times may be adjusted accordingly with climatic circumstance.
WRDs and ore stockpiles and the associated loading and unloading of material may result in the
generation of dust if management and mitigation is not employed, however given the size of the
stockpiles and WRDs and the climate of the area, significant impacts from dust are unlikely.
Haul truck movements on unsealed sections of road, which will occur only within the direct
mining area of the Project, may generate dust during dry periods, however as mentioned, given
the climate and ground material of the area and the distance to the closest anthropogenic
receptors, this is not anticipated to significantly impact receptors outside of the mining area. For
hauling from mine to port, all sections of road will be sealed, mitigating dust generation. All ore
hauled to port will be of a moisture content sufficient to minimise dust generation and all truck
loads will be covered.
Primary crushing in the mobile crushing plant adjacent to the pit may be a source of dust
generation; however volumes of dust released are not anticipated to be significant given the
climatic conditions and the material type to be processed (e.g. waste granites, magnetite ore).
Ore processing will be undertaken within the processing plant which is to be housed in an
enclosed shed with water to be employed throughout the process, resulting in significant dust
generation being unlikely.
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Engine Exhaust
Engine exhausts from both petrol and diesel motors will generate greenhouse and noxious
gases in the Project area (including the road corridor) during both construction and operation.
Potential impacts on receptors include:


Respiratory effects on workers, residents and flora and fauna; and



Addition of greenhouse gases to local, regional and global air sheds.

Given the scale of the Project and the relatively unpolluted existing environment, any additional
air impacts from engine exhaust are considered negligible.
The additional greenhouse gases generated by engine exhausts during the construction phase
would be cumulative with the nearby Kara mine site and forestry activities to the local air shed;
at a regional and global scale, potential for impacts are considered insignificant.
Odour
A portable self-contained wastewater storage system will be onsite during the construction
period; fugitive emissions from the plant are unlikely given it will be a closed system with waste
pumped out and trucked away. Impacts from this aspect are anticipated to be highly localised
and negligible.
A package STP will be present onsite during the operational phase of the mine. The plant will
be a closed system with odour control (e.g. small odour emission stack), therefore odour
emissions are expected to be highly localised and unlikely to have a significant impact on any
sensitive receptors. Treated effluent will be drip irrigated to the areas identified in Figure 2-2 and
would not be expected to generate significant odour.
7.7.4

Management and Mitigation

Dust
Dust management for the Project will include the following key aspects:


All haul roads from the processing plant to Burnie Port will be on sealed roads;



All trucks hauling from the mine to Burnie port will have their loads covered;



Scheduled maintenance will occur of road surfaces conducive to dust generation;



Spraying of stockpiles and roads if dust generation becomes problematic, with the
potential use of dust suppressants if water spraying is not sufficient;



Daily visual monitoring by site staff;



Maintenance of an online complaints register to monitor any dust complaints; and



Blast teams to manage blast times to minimise dust generation.

Engine Emissions
Management for the Project will include the following aspects:


Emission levels to be taken into account during selection of machinery; and



Scheduled maintenance of all vehicles, earth moving equipment and other combustion
engines to maximise emission quality.

Odour Emissions
Management for the Project will include the following aspects:
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Maintenance of an online complaints register to monitor any odour complaints; and



Scheduled maintenance of STP.

7.7.5

Monitoring, Review, and Adaptive Management

The online complaints register will be the main vehicle for the monitoring of problematic air
emissions. If complaints regarding air quality are received, the source of the issue will be
isolated and assessed for further management and mitigation. Depending on the issue
stakeholders may be included in the process to reach an agreeable outcome to the disturbance.
Visual identification of dust plumes will trigger management and mitigation actions, including
identifying the source of emissions and mitigating accordingly using the options outlined above.
Review of air emission management and any incidents that occur throughout each
environmental reporting period will be addressed in annual reports to the regulator.

Commitment 30
All haul trucks will have their loads covered to minimise
dust generation.
Commitment 31
Online complaints register to be established and
maintained for dust.
Commitment 32
Visual monitoring to be conducted as part of daily site
monitoring, with management and mitigation techniques to be
employed if deemed dust levels are deemed to be at nuisance
levels.
Commitment 33
Stockpiles and unpaved roads will be sprayed with
water or dust suppressant if dust generation found to be
significant issue.
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7.8

Noise Emissions

7.8.1

Existing Conditions

The Project is located at a greenfield site in a relatively remote location within a forested area.
The nearest township is Hampshire, which is located approximately 7 km from the mine pit and
processing plant; there are also several isolated farming properties surrounding the location,
with the closest property approximately 2 km from the site (and approximately 2.8km from the
pit and processing facility). The existing Kara mine is located to the west of the Project area
approximately 2.5 km.
Ambient noise would include that generated from the nearby Kara mine site and nearby road
traffic only. Generally, noise levels would be expected to be low given the remote location.
7.8.2

Performance Requirements

The key legislation, policy and guidelines of relevance to noise management in Tasmania are
the:


ANZECC Technical basis for guidelines to minimise annoyance due to blasting
overpressure and ground vibration 1990 (ANZEC 1990);



Environmental Management and Pollution Control Act 1994;



Environmental Management and Pollution Control (Miscellaneous Noise) Regulations
2014 (EMPCR);



Environment Protection Policy (Noise) 2009; and



Tasmanian EPA Noise Measurement Procedures Manual (NMPM), dated July 2008

The Environment Protection Policy (Noise) 2009 sets out a strategic framework for noise
management in Tasmania focusing on protection of human health, both within the community
and for individual’s health and wellbeing. In addition to protecting community and individuals
(including site workers) from noise impacts, the project also aims to minimise noise impacts to
wildlife.
For blasting, the ANZEC (1990) guideline provides the guidance for the minimising of blast
impacts from noise and vibration.
7.8.3

Potential Effects

Mine Site Noise - Construction
Noise generated by earth moving equipment, heavy/light vehicle traffic, generators, power tools
and miscellaneous equipment onsite may be heard at the nearby Kara mine site and at nearby
residential properties. However, the intensity would be at a level that would not be expected to
cause significant disturbance owing to the isolations of the site from the nearest resident (over
2km away).
Owing to the daylight operating hours of the construction phase and the nature of the produced
noise and vibrations from the identified sources, the potential for the occurrence of significant
noise impacts to the identified receptors is considered negligible if proposed management and
mitigation measures are implemented and adhered to.
Mine Site Noise - Operation
During the operational phase the mine site will operate 24hrs a day, with the exception of
blasting which will occur during daylight hours only. Trucking of ore from the mine site to Burnie
Port (refer below) will occur only between the hours of 7am and 7pm daily.
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During the operational phase the major noise generating equipment to be operated at night, and
their associated standard sound pressure levels are provided in the table below.
Table 7-21

Major night time noise sources and sound power levels dB(A)

Noise Source

Octave centre frequency (Hz) dB(A)
31.5

63

125

250

500

1000

2000

4000

8000

Cat 775 Rigid Dump
truck (60 tonne)

-

123

121

117

114

111

109

102

-

117

Volvo A40 Articulated
Dump Truck (40t)

-

93

90

85

84

83

81

77

69

88

-

91

92

83

84

80

78

77

70

86

-

86

90

78

74

75

70

62

60

80

-

118

118

104

100

104

102

97

-

109

Mobile Crusher
(primary jaw crusher 350mm; 500t/hr)

107

106.5

107.1

111.7

112.8

111

107.7

103.9

98.3

115.5

Conveyor Belts
(assuming covered
conveyor)

106

107

108

108

101

92

94

90

81

103.6

Cat 390 Excavator (90t)
Cat 362 Excavator (65t)
Cat D9 Dozer

Table Notes:


Information in table sources from Australian Standard AS2436:2010 ‘Guide to Noise and Vibration
Control on Construction, Demolition and Maintenance Sites’ (TABLE A1 in Appendix A), British
Standard AS2436:2010 ‘Code of practice for noise and Vibration Control on Construction and Open
Sites- part 1: Noise’ (TABLE C1-C12 in Appendix C) and other sources from previous projects and
references.



Lw
dB(A)

Data represents equivalent or similar sources only and do not represent actual or measured data.

In addition to these documented noise sources the process plant itself will also be a key source
of night time noise. The process plant will operate 24hrs a day and contain various pumps,
grinders and other processing equipment. Sound pressure levels have not been modelled for
the processing plant at this stage, but all equipment will be housed within a large building,
therefore minimising noise impacts. As sound pressure levels cannot be readily estimated for
the process plant, instead the project proposes a noise limit of 80db(A) measured at 15m from
the process plant. Given the nearest residence is over 2km away, this level applies a very
conservative limit to the noise generated from the process plant and will be achieved through
equipment selection, acoustic enclosures and acoustic insulation if needed.
Overall the potential for noise impacts to surrounding residents during operation are considered
to be minimal with the mitigation measure in place and considering the nearest receptors are
over 2km away.
Resident species of fauna may be affected; with potential impact including behavioural changes
and relocation to available adjacent habitat (acute hearing damage would be unlikely to occur at
the lower frequency/intensity noises from construction equipment). This is expected to be a
minor concern at a population level given the relatively small spatial footprint of the mine when
compared to the habitat available in the area (see Section 7.5 for further information on habitat
availability).
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Haul Route Noise
Trucking of ore from the mine to Burnie Port will be undertaken during the hours of 7am to 7pm
daily. The project originally proposed a 24 hr trucking regime, but this was later reduced to a 12hour schedule to minimise potential night time noise and fauna roadkill.
To meet the required tonnage delivered to port, approximately 122 truck movements (to and
from the port) are required during the proposed 7am – 7pm 12-hour haul period. This poses
increased nuisance noise for those living in close proximity to the haul route.
The haul route follows Rogetta Road, Upper Natone Road and then the Ridgley Highway
through to Burnie port. There are no residences along (or within 2km of) Rogetta Road or Upper
Natone Road until the intersection of Upper Natone and the Ridgley Highway, where a cluster of
houses exists. For the majority of Rogetta Road and Upper Natone Road therefore (with the
exception of the intersection with the Ridgley Highway) noise impacts form the haul route are
unlikely. Some noise impacts will be experienced at the Upper Natone/Ridgley Highway
intersection; although the existing houses here are within 180m of Ridgley Highway, which is a
well-established trucking route, already subject to truck noise.
Along Ridgley Highway, existing truck movements of approximately 35-40 trucks per hour (refer
Appendix K) is proposed to increase by approximately 10 trucks per hour, a considerable
increase. Although the predicted increase in traffic is considerable as a percentage, the Ridgley
Highway is already a well-established trucking route with an existing level of trucking noise and
if proposed management and mitigation measures provided are adhered to, the potential for
significant noise impacts to residents along the haul route is considered to be low.
Blasting
Pit blasting is a required part of the mining process and is the activity with the highest likelihood
of causing significant noise disturbance to both anthropogenic and fauna receptors in the
vicinity of the Project area. Blasting will occur during daylight hours only using either an
emulsion explosive or ammonium nitrate/fuel oil (ANFO) as the bulk explosive component.
Blasts within the pit will be utilised to blast bench sections approximately five metres high,
utilising approximately 46 kg of explosive. Fly rock, dust generation and other safety issues from
the blasts will managed by the blasting crew to achieve the required standards.
To minimise annoyance and disturbance to human receptors, the ANZEC (1990) guideline
recommends that a blast overpressure of 115 dB is not exceeded 95% of the time at the nearest
human receptor and should not exceed 120 dB at any time. Ground vibrations are
recommended to be within a peak particle velocity (PPV) of 5 mm/sec 95% of the time and
should not exceed 10 mm/sec at any time. The nearest residential receptor is approximately 2.9
km from the blast area.
To estimate the impact area from routine blasting, an equation developed by Orica Explosives
Australia for confined overpressure (Figure 7-18), together with the AS 2187.2-2006 equation
for PPV, were used to estimate blasting effects at various distances from the pit. The results are
identified in Table 7-22.
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Figure 7-18

Blasting Noise Formula (Orica Australia)

Table 7-22
Noise and Vibration Calculations for Blasting (confined
charge)
Distance (m)

Overpressure (dB L)

Vibration (PPV in mm/s)

115 (120 max)

5 (10 max)

100 m

130

15.4

250 m

120

3.6

400 m

115

1.7

1000 m

106

0.4

2500 m (Kara Mine)

96

0.1

2900 m (nearest resident
from northern pit edge)

95

0.1

ANZEC (1990) Limit

As can be seen from the results, the nearest residential premise would receive approximately
95 dB L with a PPV of 0.1 mm/s, which is well below the recommended ANZEC limits outlined
above. It must also be noted that blasting is not a continuous exercise and will only occur for
short periods throughout each week.
Potential impacts to terrestrial fauna species are not well studied, but some level of disturbance
to fauna within the threshold distances mentioned above would be expected, with some fauna
potentially relocating to adjacent habitat as a result of blasts. Consideration of blasting effects
on terrestrial fauna is covered in Section 7.5.
With the implementation of management and mitigation measures for blasting activities, likely
impacts to sensitive receptors are not considered to be significant.
7.8.4

Management and Mitigation

For all noises, an online complaints register will be developed to monitor any noise or vibration
impacts to stakeholders in the area. If complaints are received, the noise source(s) will be
identified and further mitigation measures will be put in place to address the issue.
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General Noise


Scheduled maintenance of all noise emitting machinery including mine trucks,
excavators, generators and process equipment to maintain acceptable noise emission
levels in line with the performance requirements outlined in Section 7.8.2.

Blasting


Blasting to occur during daylight hours only (between 9am and 4pm); and



Blast teams to manage charges to keep disturbance to a minimum.

Hauling


Hauling from mine to Burnie Port will be restricted to the hours of 7am to 7pm daily;



A dedicated haul fleet will be utilised for the hauling operation to ensure trucks are
maintained on a regular basis and in sound working order;



Trucks will be selected with consideration of their potential for noise generation and
where practical trucks with low noise emissions (e.g. those with induction instead of
engine brakes) will be selected;



Drivers will be informed of dawn/dusk noise impacts and be required to adhere to speed
limits and avoid the use of engine breaks within built up areas (in particular the Upper
Natone Road, Ridgley Highway intersection); and



An online complaints register will be maintained to ensure noise complaints from the
public are captured.

7.8.5

Monitoring, Review, and Adaptive Management

The online complaints register will be the main vehicle for the monitoring of noise disturbance. If
complaints regarding noise are received, the source of the issue will be isolated and assessed
for noise reduction potential; stakeholders may be contacted to reach an agreeable outcome to
the disturbance.
Review of noise management and any incidents will be addressed in annual reports to the
regulator.

Commitment 34
The process plant will achieve a noise limit of 80db(A)
measured at 15m from the process plant.
Commitment 35
Trucking of ore from the mine to Burnie Port will be
restricted to the hours of 7am to 7pm.
Commitment 36

Blasting to occur during daylight hours only.

Commitment 37
Online complaints register to include noise complaints,
with follow up noise surveys and further mitigation if complaints
cannot be readily resolved.
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7.9

Solid and Controlled Waste Management

This section focuses on non-mining solid and controlled wastes. Waste rock, tailings,
contaminated stormwater, decant water and STP treated effluent are addressed under separate
headings.
7.9.1

Existing Conditions

As this is greenfield site, there are no existing waste streams in the environment. Forestry
manage areas within the main tenement area, but waste is virtually non-existent.
7.9.2

Performance Requirements

The key legislation, policy and guidelines of relevance to the management of solid and
controlled wastes in Tasmania are:


EMPCA 1994 and its associated regulations, namely EMPCA (Waste Management)
Regulations 2010 and EMPCA (Controlled Waste Tracking) Regulations 2010; and



National Environment Protection Measures (to which Tasmania is signatory to), namely
the Used Packaging Materials NEPM and Movement of Controlled Waste between States
and Territories NEPM.

The key performance requirements for this project, as related to the legislation outlined above
are:


Wastes will be managed in accordance with the waste hierarchy;



Wastes will be contained on site and during transport to avoid pollution; and



Legislated approvals will be sought for controlled waste removal, transport and disposal.

7.9.3

Potential Effects

Waste Sources
During construction and operational activities, key sources of solid and controlled waste are
predicted as:


Controlled waste
– Waste oil / hydraulic fluid from mine machinery, vehicles and other motorised
equipment, predominantly during servicing (~5000 L per year);
– Stored waste water (from the onsite packaged STPs during construction) and STP
solid waste (from the STP during operation);
– Occasional contaminated soils from spill clean-ups (variable volumes depending on
spills occurring);
– Tyres and batteries from site machinery (several tonnes/year); and
– Containers containing residues of fuel/oil from site machinery and vehicles (<1
tonne/year).



General waste
– General waste (eg packaging, food scraps etc.) (several tonnes/year); and
– Recyclable general waste such as packaging (several tonnes/year).
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Potential Impacts
Ineffective management of waste during both construction and operation could lead to
significant pollution to the environment. Leaking of controlled wastes to the local surface and
groundwater systems in the Project area could result in impacts to receptors downstream from
the Project site. Waste not effectively managed or disposed of incorrectly could impact on flora
and fauna through toxicity or physical impacts (e.g. plastic ingestion) both in the immediate
terrestrial environment and downstream aquatic environments. Impacts to aesthetics from
incorrectly disposed materials may occur at both the Project site and in surface water bodies
downstream from the site.
The above stated risks apply to controlled and other wastes if not correctly managed. During
both construction and operation stringent controls will be in place (confirming to relevant
guidelines) to ensure that wastes are minimised, stored, transported and disposal of
responsibly. Measures to manage solid and controlled wastes are outlined in the following
section and, once in place, will result in minimal residual risk to people or the environment.
7.9.4

Management and Mitigation

The following mitigation measures are proposed to manage wastes generated through
construction and operational phases of the project.
General Waste Management


Employees will be inducted on the management, mitigation and minimisation of
generation of solid and controlled wastes;



Wastes will be managed in accordance with the waste hierarchy during both construction
and operation. In particular generation of wastes will be minimised where possible (e.g.
ordering products with limited packaging etc.), solid waste products will be reused on site
where possible (e.g. using suitable waste rock for construction) and if reuse is not
possible materials will be segregated and removal from site for recycling where
appropriate.



All waste will be stored in appropriate containers (including sealed containers for all
potential windblown, contaminating or odorous wastes) within a designed location at the
process plant site.
– General wastes (other than controlled wastes outlined below) will be segregated for
recyclable components and stored on site in sealed bins prior to removal off site to a
licenced landfill;
– Scrap material will be stored onsite in laydown areas and potentially reused were
possible. For scrap material that is no longer likely to be of use, a licenced disposal
contractor will utilised for offsite recycling;
– Garbage and general packaging waste will be collected and stored in covered skip
bins (including recycle bins) which will be regularly emptied by a licenced disposal
contractor;



The waste storage area will have appropriate signage, fencing (to prevent windblown
waste occurring and for security purposes) and bunding (as required); and



Regular collection of solid and controlled waste will occur from a licenced disposal
operator for transport to a licenced disposal facility. Records will be maintained for all
waste collection and disposal.
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Controlled Wastes


Waste fuels/oils
– Waste oils and in some cases fuel will be generated by mine machinery, vehicles and
other motorised equipment. The majority of this waste stream will be created during
servicing of equipment or during onsite leaks. Machinery will be regularly serviced to
avoid leaks occurring in hoses; and
– Waste from the onsite workshop will be collected in a sump or fluids will be pumped
directly to a suitable storage container from machinery. All wastes from this stream will
be containerised and stored in appropriately bunded laydown areas (at the process
plant site) and disposed of through licenced contracting companies (e.g. Veolia).



Waste associated with STP treatment
– The main liquid waste streams (effluent from the onsite STP, tailings decant and
various site stormwater sources) are addressed separately in Section 7.2;
– During construction, wastewater (including the solids component) will be stored in
temporary onsite storage facilities and regularly emptied by a licenced disposal
contractor; and
– During operation treated wastewater will be drip irrigated to surrounding bushland as
discussed Section 2.10. STP sludge will be stored within the proposed containerised
STP system and emptied as required by a licenced disposal contractor.



Contaminated soils
– Soils collected from chemical or hydrocarbon spills will be stored in suitably lined
bioremediation areas, depending on the spilt material; bioremediation areas will be
with the footprint of the Northern waste rock dump. Following bioremediation, soil will
either be reused as fill or disposed of offsite by a licenced disposal contractor (as
determined by soil testing and subsequent classification); and
– Soils collected from particularly toxic material spills (unlikely for the Project) will be
collected in drums and stored in suitably bunded laydown areas prior to collection by
licenced disposal contractors.



Tires and batteries
– Used tires and batteries from operating machinery will be collected and stored in
dedicated laydown areas (at the process plant site). Tires will be re-used around site
where possible for various activities; and
– Unused tires and batteries will be collected as required by licenced disposal
contractors for recycling or disposal.



Containers containing residues of fuel/oil
– Fuel residues will be stored in suitable laydown areas (at the process plant site) and
collected as required by licenced disposal contractors for recycling or disposal.

With these mitigation measures in place residual environmental impacts from solid and
controlled waste are considered to be negligible.
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7.9.5

Monitoring, Review, and Adaptive Management

Waste streams, including generation, storage and removal aspects will be regularly inspected
and audited by site environment staff (monthly waste audits during operation). Waste records
will be maintained and included in annual environmental reports.
Waste audits will be regularly reviewed to improve efficiencies in waste management.
An online complaints register will be maintained and used to monitor any fugitive emissions from
the Project site.

Commitment 38
Waste streams will be segregated, stored in designated
areas, covered where appropriate and only removed from site by a
licenced disposal contract service to a licenced facility.
Commitment 39
Monthly waste audits will be undertaken during
operation with results included in annual reports to the EPA.
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7.10

Environmentally Hazardous Materials

7.10.1 Existing Conditions
As this is a Greenfield site, there are no existing hazardous materials stored or used in the
existing environment.
7.10.2 Performance Requirements
The project will fulfil the requirements of the following legislation and policy in relation to
dangerous goods and hazardous materials:


Australian Code for the Transport of Dangerous Goods by Road and Rail;



Dangerous Substances (Safe Handling) Act 2005 and associated regulations;



Australian Dangerous Goods Code (7th edition); and



Relevant Australian Standards (e.g. AS 1940 and AS 3780).

7.10.3 Potential Effects
Environmentally Hazardous Materials
Environmentally hazardous materials used during the Project’s construction will include:


Fuels (large quantities of diesel in the 1000 kL range and smaller quantities of petrol in
the range of several hundred litres), oils and lubricants (several hundred litres);



Paints and solvents (several hundred litres);



Cement and bitumen materials (several hundred cubic metres); and



Small quantities of disinfectants and cleaning chemicals (<100 L).

During operational periods, additional materials utilised will include:


Larger quantities of diesel onsite (~40 kL/week stored in tankers); and



Explosives (<1000 tonnes ANFO/slurry onsite at any one time).

Potential Impacts
Ineffective management, including storage, transport, handling and use, of environmentally
hazardous material can lead to significant impacts to environmental receptors including
waterway pollution, terrestrial pollution, fire, aesthetic effects and physical effects to animals and
people, as already described in Section 7.9.3 for Controlled Waste Management.
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7.10.4 Management and Mitigation
Environmentally hazardous material management and mitigation for the Project will include the
following:


Employees and contractor inductions will include information on environmentally
hazardous materials, their handling, management and any mitigation measures that may
be applicable in the event of a spill incident, in accordance with the Australian Standards;



Small volumes of fuels, oils, paints, solvents, cleaning chemicals and cement will be
stored in dedicated bunded areas with suitable ventilation and signage. For the
construction phase, this will occur initially within a bunded shipping container in a
temporary laydown area within the Project area footprint prior to a permanent storage
area being constructed within the process plant site (Figure 2-2);



Fuel for construction machinery and vehicles will be delivered in tankers and left
unhitched in temporary bunded laydown areas initially, prior to the construction of the
permanent bunded storage area shown in Figure 2-2;



During operation, storage areas for chemicals and fuels will be permanent
structures/areas, as depicted in Figure 2-2. This includes a bunded, fenced and covered
area for chemical and petrol (up to 44 gallon drum size) storage and a bunded vehicle
bay for the storage of diesel. Diesel will be brought onto site in tankers, which will be
parked over the bunded vehicle bay, designed to capture at least 1.5 times the volume of
the tanker.



All refuelling of haul trucks will occur within the bunded refuelling bay. In-pit machinery
(excavators/dozers) will be refuelled in-situ by a small refuelling vehicle containing fuel
spill clean-up kits. If a fuel spill occurs during refuelling the pit, the affected material will
be removed from the pit and sent to the aforementioned bioremediation areas;



Larger volumes of cement and bitumen for road works will be delivered in suitable trucks
as required and will not be stored onsite;



Chemical/fuel clean-up kits will be maintained onsite at several locations during
construction and operation;



If ground spills occur, clean-up will include collection of all affected soil in suitable
containers (e.g. skip bins, 44 gallon containers, depending on volumes). Contained soils
will then be collected and disposed of at suitable landfill sites by licenced contractors or in
dedicated bioremediation facilities onsite (depending on volume and classification
determined by sampling);



All spills will be reported to the site manager immediately and clean up procedures
commenced. Once cleaned all spills will be recorded along with information on any follow
up actions or procedure modifications to avoid subsequent spills;



All significant spills (including those to waterways and/or involving >100 litres) will be
reported to the EPA within 24 hours;



Handling of chemicals and their subsequent storage to be kept away from waterways and
drainage lines; and



Explosive material will be stored onsite in a dedicated explosives magazine (Figure 2-2).

With these mitigation measures in place the residual risk from environmentally hazardous
materials stored and used on site is considered to be low.
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7.10.5 Monitoring, Review, and Adaptive Management
Storage and use of environmentally hazardous materials, presence of spill kits and employee
awareness will be audited on a monthly basis by site environment staff to assess the suitability
of management and mitigation measures in use. Audit and inspection outcomes that require
actioning will be provided to site management for further investigation.
Improvements to storage or use of these materials will be noted in monthly reports, which will be
included in annual environmental reports to the EPA.
Spill events >100 L will be recorded and reported to the EPA, with improvement to mitigate
further spills included in correspondence.

Commitment 40
All hazardous materials will be stored in suitably
bunded areas in accordance with the relevant guideline.
Commitment 41
Any spilt waste will be immediately reported to the site
manager and clean-up will occur.
Commitment 42
The EPA will be notified of any significant spill event
(>100L or any spills affecting waterways) within 24hrs.
Commitment 43
Inspections and audits of environmentally hazardous
material use and storage will be undertaken monthly and included
in annual environmental reports submitted to the EPA.
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7.11

Environmental Hazard Analysis and Risk Assessment

7.11.1 Hazard Identification and Risk Assessment Methodology
A hazard identification and risk assessment was undertaken for the Project based on the
processes outlined in Australian/New Zealand Standard AS/NZS 4360:1999 Risk management.
The assessment considered three phases of the Project life span, construction, operation and
decommissioning.
The hazard identification process involved the following:


Identifying the potential major environmental hazards associated with all aspects of the
Project;



Identifying the potential environmentally detrimental outcomes that could result for each
of these hazards; and



Generating a list of the major hazards and the potential environmental outcomes to be
risk assessed.

Once the key hazards and potential environmental outcomes had been identified, they were
firstly evaluated without considering mitigation strategies and secondly including the strategies.
In most cases there was a decrease in risk due to the mitigation. Results from the risk
assessment are shown in Table 7-27. The likelihood, consequence and risk ranking criteria are
outlined below.
Measures to mitigate against the risks identified in this assessment are included in the relevant
sections of the DPEMP.
Likelihood
For the likelihood of an event occurring, the ranking and associated criteria are presented in
Table 7-23. The likelihood of occurrence assessment takes into account built-in existing design
functions.
Table 7-23

Likelihood Ranking with Design Control

Ranking

Descriptor

Detail description

A

Almost Certain

Is expected to occur

B

Likely

Will probably occur

C

Possible

May occur at some time

D

Unlikely

Could occur at some time

E

Rare

May occur only in exceptional circumstances

Consequence
Consequences are based on severity of impacts and recovery times of ‘environmental factors’
which include ecological, landscape and socioeconomic receptors. The ranking and associated
criteria are presented in Table 7-24.
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Table 7-24

Environmental Consequence Ranking

Ranking

Descriptor

Detail description

1

Insignificant

No significant impacts to sensitive environmental factor(s)

2

Minor

Short term localised impacts to environmental factor(s),
recovery measured in weeks to months.

3

Moderate

Detectable impacts on environmental factor(s) at a local level,
recovery measured in months to years.

4

Major

Significant impacts on environmental factor(s) at a regional
scale, recovery measured in years to decades

5

Catastrophic

Large scale detrimental effect on environmental factors (s),
long term recovery over decades.

Risk Ranking
Environmental risk is determined using a matrix that incorporates the likelihood and
consequence of the aspect being assessed. The matrix used in this assessment is presented in
Table 7-25.
Table 7-25
Likelihood

Risk Matrix
Consequences
1 (Insignificant)

2 (Minor)

3 (Moderate)

4 (Major)

5 (Catastrophic)

A (Almost Certain)
B (Likely)
C (Moderate)
D (Unlikely)
E (Rare)

Table 7-26

Risk Rating Key for Proponent Action and Ultimate
Acceptability

Risk Rank

Description

Tolerable

Risk reduction not required

Risk reduction
required

Risk reduction measures need to be implemented so that risk is as low
as reasonably practicable

Unacceptable

Risk is too great for activity to proceed

7.11.1 Environmental Hazard Identification and Risk Assessment Outcomes
The environmental hazard identification process and risk assessment procedure has been
combined into a single table that assesses all potential major environmental events in Table
7-27.
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Environmental Hazard Identification and Risk Assessment Outcomes

Impacts

Pre-Management

Tailings dam wall

Ecological impact on

D

failure

aquatic flora and fauna

Likelihood

(Prevention or Contingency)

Risk Ranking
Post Management

All design work to be undertaken in accordance with ANCOLD

E

4

D

2

D

2

guidelines and other relevant standards.

downstream

Construction checks to be completed.

Safety and water quality

Regular monitoring of TSF integrity will be undertaken by site engineers.

impacts to site personnel
and downstream
residents/users
Major erosion or

Ecological impact to aquatic

sedimentation event

species downstream

C

3

Sediment and erosion controls including clean water diversion, sediment
laden water capture and treatment, staff training, wet weather controls,

during construction

engineering controls etc. as outlined in Section 7.2 and included in
CEMP.
Water monitoring to measure impacts.

Major clearance

Impacts to vegetation and

C

outside of defined

fauna habitat including

for key sensitive areas, induction and tool box training for all site staff

footprint

threatened fauna

and visitors and routine audits of construction footprints.
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4

Development footprint delineated on all CEMP mapping, on site marking

Ranking

Hazard Event

5

Risk Mitigation Actions

Consequence

Risk Ranking

Ranking

Potential Environmental

Consequence

Major Environmental

Likelihood

Table 7-27

Unplanned destruction

Impacts to breeding

of threatened fauna

success and physical

nests/dens

impact to individual

C

3

Pre-clearance nest and den surveys for all identified threatened fauna

D

2

D

3

E

2

D

2

expected to occur on site.
Exclusion zones and permits applied where nests/dens identified.

threatened fauna

Den decommissioning plan where active den identified.
Results of pre-clearance surveys communicated to staff via CEMP and
training.
Major introduction of

Impacts to existing flora and

weeds or pathogens

fauna values onsite and

B

3

Weed and Hygiene Management Plan in place prior to construction
including wash-down procedures, chytrid controls, access restrictions,

downstream (e.g. aquatic

staff training, weed control prior to construction.

pathogens)
Acid and metalliferous

Impacts to groundwater,

drainage entering the

surface water and

D

4

AMD Management Plan in place prior to construction including regular
materials testing, segregation of PAF and NAF and blending of PAF with

environment

dependant ecosystems

lime.
Separate WRDs for PAF and NAF with the PAF dump lined and capped.
Drainage from WRDs diverted to settlement ponds, and subject to
testing and lime dosing as required.
Tailings deposition strategy in place to limit oxidation of PAF.

Fuel or chemical spill to

Ecological impact on

a waterway

aquatic flora and fauna
downstream
Water quality impacts to site
personnel and downstream
residents/users

D

3

All large volumes of fuel will be stored in bunded laydown area.
All chemicals and smaller volumes of fuel will be stored in bunded
hardstand areas. Fuel and chemical spill clean-up procedures to be
included in CEMP and OEMP documents.
Staff to be trained in spill containment
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Fire

Terrestrial habitat

From within or outside

destruction

of the site during either
construction or

D

4

D

3

E

2

D

2

E

4

documentation, including muster points and firefighting equipment
locations.

Safety of site personnel

Bushfire protection design elements from Appendix L to be implemented.

operation

Flood (natural)

Bushfire emergency plan will be included in healthy and safety

Terrestrial flora and fauna

E

2

Engineering designs have made allowance for predicted flood conditions
including spillway design, diversion drains and settlement pond and pipe

Safety of site personnel

sizing.

WRD sediment pond

Aquatic flora and fauna

wall failure

downstream

D

2

Ponds to be designed to licenced engineering standards and subject to

Explosives magazine

Loss of ecological values

explosion

and safety of site personnel.

for storage and handling of explosives.

Risk of fire moving off site

Magazine placed separate to main mine site.

routine inspection
E

5

Explosives magazine managed in accordance with Australian Standards

Access restrictions and training of all site personnel with access to
explosives.

168 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

7.11.2 Principles for Preparation of Emergency Management Plan
Prior to operation the proponent will prepare an Emergency Management Plan including
emergency response, clean up procedures and consultation with emergency services.
The plan will encompass the following key principles and areas and will be prepared in
consultation with relevant emergency services.
Management Objectives
The objectives and management principles that will be applied to the emergency
management plan are summarised as:


A plan that is simple in structure and user friendly under emergency circumstances;



The plan will be held by all proponent members involved and those who may need
to initiate a response will need to know where to find the plan or who to contact
(mine site personnel), this will be explained in inductions;



Dry runs of completed plans will be undertaken in mock scenarios to ensure the
functionality of the plan;



The plan will include management of all aspects of the emergency, from start to
finish, including clean-up and remediation.

Emergency Response
This section of the plan will include detailed information on the following:


A classification system that can be clearly followed to categorise the severity of the
emergency into tiers to allow a tailored and suitable response for the emergency;



Management structure in the event of an environmental emergency clearly defining
the roles of each member of the structure for each tier of response;



Response management and mitigation outlined in a step-wise series, clearly
defining what needs to be done, in what order and when;



Lists of emergency service contacts and situations in which they should be
involved; and



Contacts of relevant State and National regulatory bodies and other associated
stakeholders that require contact and in what circumstance.

Recovery and Clean-up
Recovery and clean-up management will be included that is sufficient for the worst-case
scenario that may occur as a result of the Project or natural disaster. The following
elements are to be included in the plan:


Management chain of command defined for the recovery and clean-up process;



List of potential types of clean-ups that may be required and the equipment and
personal required to complete this type of clean-up. For example, chemical spills
may require hazardous material trained personal and specialised equipment;



Lists of equipment and personnel suppliers that can be procured at short notice
under emergency conditions; and



Locations of where various classifications of waste materials can be accepted.
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Commitment 44
An Emergency Management Plan will be prepared
prior to construction and provided to Tasmanian Fire
Services, other relevant emergency services and Forestry
Tasmania.
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7.12

Environmental Management Systems

7.12.1 Overall Environmental Management System (EMS)
FML is committed to the timely and effective management of the environment, and is in
the initial stages of developing an overarching environmental policy for the company.
FML will develop a preliminary EMS prior to commencement of construction in order to
manage and monitor the construction phase. Initially this will be a very simple EMS
structure (possibly excel based) which will then be developed during construction into a
more robust EMS prior to the operational phase.
The EMS will:


Outline environmental management responsibilities of staff and contractors (refer
Section 7.12.2);



Capture environmental monitoring, mitigation, management, permit and reporting
requirements of the relevant permits and EMPs (construction and operation);



Assign tasks to relevant staff members with set objectives and timeframes for
delivery;



Record all relevant environmental legislative and regulatory requirements of the
project;



Establish environmental priorities, objectives and targets for the site; and



Provide an incident reporting feature to ensure all relevant environmental incidents
are captured and reported.

7.12.2 Organisational Structure and Responsibilities
FML will appoint an Environment Health and Safety Manager (EHS Manager) for the
Project as part of the management team who will be present onsite during regular
management shifts throughout the construction, operational and decommissioning
phases. This role will be responsible for the successful management and implementation
of the EMS and to ensure the management team and employees and contractors have a
strong understanding of the key environmental aspects of the Project and their
responsibilities.
The EHS Manager will report to the Project Manager during construction and the Mine
Manager/Project Manager once operational. The Mine Manager subsequently reports to
the Directors of the company.
The EHS Manager will be responsible for the management of all onsite environmental
issues relating to the project.
Ultimately, the CEO or company director will be responsible for ensuring environmental
compliance of the Project.
7.12.3 Construction Environmental Management
Prior to commencement of construction FML will develop a Construction Environmental
Management Plan (CEMP) which addresses environmental management during
construction and will capture all relevant management measures and commitments from
this DPEMP and associated permits.
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Based on the assessment in the DPEMP, the CEMP will provide a tabular summary of
the environmental aspects and impacts of the construction work. The CEMP will set out a
program of training. All site staff will undergo a basic environmental induction to explain:


The site, the project, sensitive features, risks and impacts;



Their roles and responsibilities within the CEMP;



Reporting lines;



Specific procedures; and



Environmental issues and features.

Additional specific training may be given to site staff on ad hoc issues.
The CEMP will contain a plan to manage entry and exit from the site and to ensure that
works do not encroach beyond the defined site boundary, which will include:


Site plan clearly delineating the project footprint and significant features;



Clearly identifiable and manageable site entry and exit location(s); and



Clearly defined boundary markers to define the site boundary.

The CEMP will outline waste management procedures including waste management
approach, record keeping, storage facilities and locations, offsite disposal locations and
transport arrangements, waste management training and auditing processes.
The CEMP will also outline environmental incident and control measures. Incident control
will include a register of pollutants used during construction, incident response
procedures, incident reporting procedures, clean up and response equipment (e.g. spill
kits) and staff training requirements.
All site contractors will be required to prepare their own secondary environmental
management documentation (in most cases CEMPs) which must be consistent with the
overarching FML CEMP.
All communication will be coordinated through the FML Environment Health and Safety
Manager (EHS) Manager. Regular meetings will be held during construction between the
FML EHS Manager and the Contractor’s Site and Environment Managers. The contractor
will prepare a regular report on performance against the CEMP(s).
The FML EHS Manager will be responsible for managing the FML CEMP and overseeing
the sign off and effective management of the contractor CEMPs. Each contractor will be
responsible for delivery within their signed off CEMP and reporting back to the FML EHS
Manager.
7.12.4 Operational Environmental Management
Prior to the commencement of operation FML will develop an Operational Environmental
Management Plan (OEMP) to address operational environmental management, including
all relevant management measures and commitments from this DPEMP and associated
permits.
The FML EHS Manager will be responsible for the preparation, delivery and review of the
OEMP.
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7.12.5 Induction and Training
An extensive training and induction package will be provided for all site staff and
contractors prior to and during the construction phase. On first access to the site basic
environmental inductions will be provided to all staff, with more detailed induction and
ongoing training for staff involved in regular work on site. The details of construction
environmental training will be outlined in the FML CEMP and implemented by the FML
EHS Manager and relevant Contractor Managers where appropriate.
Once operational, an ongoing training and induction program will be established including
site inductions for all visitors and an ongoing training schedule for all site staff and
contractors. The key environmental elements of this DPEMP will be included in the
training program.
Continual promotion of environmental awareness, incidents and monthly focuses will
occur through weekly toolbox meetings and regular presentations.
7.12.6 Monitoring, Review, and Adaptive Management
The EMS will be updated and revised as the Project progresses, where improvements to
the system are identified.
The OEMP will be reviewing every 5 years once established.

Commitment 45
A simple EMS will be developed prior to
construction, which will subsequently be built upon to
achieve a suitable EMS prior to commencement of operation.
Commitment 46
FML will prepare a CEMP prior to construction
which addresses all key management measures and
commitments in this DPEMP, and ensure that all site
contractors prepare suitable environmental management
documentation in accordance with the overarching site
CEMP.
Commitment 47
FML will prepare an OEMP prior to commencement
of operation which addresses environmental management of
mine operation and includes all key management measures
and commitments of this DPEMP.
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7.13

Greenhouse Gas Emissions

7.13.1 Performance Requirements
Climate change and greenhouse gas emissions are currently regulated under the
National Greenhouse and Energy Reporting Act 2007. The National Greenhouse and
Energy Reporting Scheme (NGERS) was formed in 2007 under the Act to provide a
reporting framework for greenhouse emissions. The Act outlines threshold emissions for
greenhouse gas and energy consumption (Section 13 of the Act), under which level
companies are not required to report on energy consumption or greenhouse emissions,
these are:


50,000 tonnes of equivalent CO2 per annum (tCO2-e/annum) for a corporate
threshold or 25,000 tCO2-e/annum for a facility threshold; and



200 terajoules/annum (TJ/annum) for a corporate threshold or 100 TJ/annum for a
single facility threshold.

As FML have no other significant facilities, the consumption and outputs for this Project
only have been compared to the facility thresholds in this instance.
7.13.2 Energy Consumption and Emissions
Power and Fuel Consumption
The main power consumer for the Project is the process plant (including the primary
crusher) which has been estimated to consume 90,000 MWh/annum or 324,000
gigajoules per annum (GJ/annum). Additionally, there will be other auxiliary infrastructure
that will consume insignificant amounts of power when compared to the process plant,
including:


Slurry and water pumping systems;



General amenities; and



Lighting.

The major burners of fossil fuels (diesel) for the Project are:


Mine site haul trucks;



Road transport haul trucks; and



Mining excavators and dozers.

The annual consumption of diesel for the Project from the machinery identified above is
estimated at 1,111,500 litres per annum.
NGERS Calculations
Figures from the National Greenhouse Accounts (NGA) Factors (DoE, 2014) document
were used to calculate the estimated CO2 emissions and energy consumption for the
Project annually; results are shown in Table 7-28. The calculations indicate that the
Project falls under the reportable limit for CO2 emissions but is over the reportable
threshold for energy consumption; therefore FML will be required to report annually to the
Commonwealth government.
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Table 7-28

NGERS Calculations for the Project

Aspect

Fuel

Power

Total

NGERS
‘facility’
threshold

Volume/Electricity
Consumption
(estimate per
annum)

1,111,500 L

90,000 MWh

N/A

N/A

Energy Consumed
(TJ/annum)

43*

324

367

100

2,982**

18,000***

20,982

25,000

CO2 Emissions
(tCO2-e/annum)

*Energy content factor of 38.6 GJ/kL used from NGA Factors to calculate figure
**Emission factor of 69.5 kg CO2-e/GJ for diesel oil used from NGA Factors to calculate figure
*** Emission factor of 0.2 kg CO2-e/kWh for used for Tasmania from NGA Factors to calculate figure

Ozone Depleting Substances
Ozone depleting substances will be used only in very small quantities for the Project for
refrigeration facilities for staff.
7.13.3 Project Alternatives
For energy supply to the site, several options were investigated including supply from the
existing TasNetworks grid, on site generation via gas, or via a direct link to a hydro power
station.
The gas powered onsite plant option considered had several constraints, including the
requirement to construct a 40 km pipeline to the nearest terminal, a potentially intermittent
supply of gas, and considerable infrastructure and manning requirements, with large
capital outlays.
Direct connection to the nearest hydro power station was constrained by the distance to
the nearest station (Cethana) and the unsuitability of available supply voltages and large
capital outlays required for transformation of the power supply.
Out of all the options considered, the TasNetworks option was chosen on reliability and
the relatively green nature of the fuel, with a large proportion of the TasNetworks supply
coming from hydroelectric power.
For fuel consumption, no other feasible alternatives were found for onsite mining
machinery.
For transport of the ore to port, use of an existing rail line within 5 km of the Project site
was considered for transport, but was deemed economically unviable at the projected ore
tonnages for the mine with the required amount of works to the rail to expand its current
capacity (refer Section 6.1.5). This option may be further investigated in the future.
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7.13.4 Management and Mitigation
In order to reduce carbons emissions and implement best practice greenhouse impact
management, the following management and mitigation is proposed for the Project.
Measures to minimise fuel consumption and emissions include:


Use of modern mining vehicles and earth moving equipment to maximise efficient
use of fuel, including investigation of energy saving/collection devices in the
process plant or on haul vehicles;



Regular scheduled maintenance of mining vehicles and earth moving equipment to
ensure engine is efficiently burning fuel, including injector and fuel filter
maintenance;



Selection of most efficient haul fleet for moving required tonnage; and



Maximising efficiency of haul routes and speed limits to ensure the least amount of
fuel is required per tonne of ore moved.

To minimise power consumption, the following is proposed were practicable:


Use of energy efficient processing equipment;



Use of energy efficient lighting around the site were suitable (LEDs); and



Administration buildings built to 5-star energy efficiency code.

7.13.5 Monitoring, Review, and Adaptive Management
Annual consumption of fuels and power will be assessed and any potential improvements
in energy efficiency will be investigated and actioned upon. Audits of fuel and energy
consumption will be undertaken opportunistically to improve operational efficiency,
including potentially retrofitting equipment with energy saving devices where possible.
Annual NGERS reports will be submitted to the Commonwealth government.

Commitment 48
National Greenhouse and Energy Reduction
Scheme (NGERS) reporting will be undertaken annually for as
long the Project remains above the reporting thresholds.
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7.14

Heritage

7.14.1 Existing Conditions
Aboriginal Heritage
An Aboriginal heritage assessment was undertaken by Cultural Heritage Management
Australia in January 2015 (Appendix J). The assessment involved desktop and field
investigations of all proposed mine site infrastructure along with all road and power line
routes.
Initial desktop results for the proposed Project area using the Aboriginal Heritage Register
determined that one ‘artefact scatter’ (site TASI 11552) was listed as being located within
the general Project mine site area.
A field survey of the Project area was undertaken over four days in January 2015, with a
certified Aboriginal Heritage Officer. The survey was undertaken by walking a series of
transects throughout the Project site.
The survey found three Aboriginal heritage sites, all adjacent to the proposed power line
easement. Two sites were classified as small artefact scatters, comprising five or less
surface artefacts (site name AH13027 & AH13029); the remaining site comprised an
isolated surface artefact (site name AH13028). Sites AH13028 and AH13029 are located
near to the power line easement where it runs through the Project mine site; the
remaining site (AH13027) is located on the southern side of Upper Natone Road adjacent
to (but outside of) the power line easement.
The artefact scatter identified during desktop research (TASI 11552) could not be located
during the survey. It has been described as a small artefact scatter containing four
artefacts. Although the site is listed within the proposed mine lease area, it is not located
near any proposed infrastructure.
Identified sites are not shown on maps in this report as site locations are confidential.
Significance of the artefact discoveries were rated as having low to medium scientific
significance (AH13029 being low-medium rated), low aesthetic significance and medium
social significance.
The survey undertaken was considered accurate and most likely a reflection sporadic
Aboriginal activity in the area. However it is also noted that the area of the Project has
been subjected to extensive previous disturbance through forestry and road works and
artefacts may have been lost through the occurrence of these activities.
European Heritage
A European heritage assessment was undertaken by Cultural Heritage Management
Australia in January 2015 (Appendix I), in conjunction with the Aboriginal heritage survey.
The assessment involved desktop and field investigations of all proposed mine site
infrastructure along with all road and power line routes.
Initial desktop investigations identified one site of potential historical significance from the
Tasmanian Heritage Places Inventory (THPI) and one from historical records of the area.
The heritage sites identified were:


VDL Co. Road (Hellyers’ Twenty mile road); and



The Blythe River Iron Mine (THPI).
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According to the databases, both sites appear within the Project mining area. The Blythe
River Iron Mine turned out to be incorrectly quoted in the THPI database, which in fact
lies 20 km to the north of the Project Area. The correct identification of the marked
heritage location was Pearsons’ 1927 tin prospecting mine.
The remaining databases searched, including the National Heritage List and Register of
National Estate did not show any results.
A field survey was undertaken in conjunction with the Aboriginal heritage survey
(Appendix I) to identify and assess the condition of the listed sites. Despite detailed
searches of the Project area, no historical sites were identified. As no visible evidence of
the VDL Co. Road was found, no significance assessment could be made. The tin
prospecting areas were also no longer visible and given the commonality of these sites,
would most likely not meet threshold values for heritage significance regardless.
7.14.2 Performance Requirements
Aboriginal Heritage
Relevant legislation in the protection of Aboriginal heritage in Australia includes the
Aboriginal Relics Act 1975 at State level in Tasmania and the Aboriginal and Torres Strait
Islander Heritage Protection Act 1984 at a Commonwealth level.
At a State level, Aboriginal Heritage Tasmania (AHT) control standards and guidelines for
heritage investigations and must be consulted with in regards to any site investigations
and subsequent development approval requirements, along with the Aboriginal Heritage
Council and Aboriginal communities.
European Heritage
The key legislation in Tasmania relating to European heritage is the Historic Cultural
Heritage Act 1995. This legislation is governed by the Tasmanian Heritage Council
(THC), who is consulted with to identify any places listed on the Tasmanian Heritage
Register that may be affected by a proposal, and to identify any subsequent development
approval requirements.
At a Commonwealth level, Declared World Heritage Area properties and values, places
listed on the National Heritage List and any places listed or interim listed on the Register
of the National Estate and values need to be considered.
7.14.3 Potential Effects
Aboriginal Heritage
Potential impacts on the Aboriginal heritage locations identified include:


Direct impact to the site through clearance and construction;



Accidental destruction of sites through human traffic or heavy machinery; or



Potential artefact theft.

Four Aboriginal heritage sites are considered (one TASI site from desktop research and
three sites found during field survey) with potential for impact as follows:


Sites AH13028 and AH13029 lie within close proximity, but outside of, the
proposed road corridor and power line route within the main mine site. These sites
are not directly within the planned footprint but are within close proximity and are
therefore at risk of unplanned impact.
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Site AH13027 lies along Upper Natone Road approximately 20m outside of the
proposed power line route on the opposite site of the road. As this location is
subject only to power pole installation and no other construction, and the site lies
on the opposite side of the road it is not considered to be under direct threat.



TASI 11552 (which was identified by desktop research but could not be relocated
in the field) lies approximately 500m east of the TSF and is well outside of the
development footprint, therefore is not considered under direct threat of impact.

European Heritage
There were no European heritage features identified on site, therefore no impacts are
expected.
7.14.4 Management and Mitigation
All of the identified Aboriginal heritage sites are outside of the direct footprint of the
project, however some lie in close proximity to proposed work areas. The management
for sites is different depending on proximity to works, as follows:


Artefact sites AH13028 and AH13029 are near to but outside of the road and
power line easement along Rogetta Road. To mitigate unintended impact to these
sites, their locations will be identified in the CEMP and they will be physically
cordoned off during construction with a buffer of at least 10 m.



Site AH13027 is approximately 20 m away from the proposed power line easement
on the opposite side of Upper Natone Road and is therefore not under direct threat.
The site location will be identified in the CEMP and avoided.



Site TASI 11552 is approximately 500 m away from the proposed TSF construction
area and is therefore not under direct threat. The site location will be identified in
the CEMP and avoided.

In addition to the above mentioned sites, there is potential for unexpected sites to be
unearthed during construction. If previously undetected sites or objects are located the
Unanticipated Discovery Plan process will be followed (refer Section 12 in Appendix J)
which involves immediate cessation of works, establishment of a buffer zone and
notification to Aboriginal Heritage Tasmania.
No European heritage sites were identified during field survey and no mitigation
measures are proposed.
7.14.5 Monitoring, Review, and Adaptive Management
Sites will be reassessed following construction and removal of cordons. Regular
monitoring following this is not anticipated to be required.
As outlined above, in the event of discovery of a previously undetected Aboriginal
heritage site, the process outlined in the Unanticipated Discovery Plan will be followed.

Commitment 49
All Aboriginal heritage sites will be identified in the
CEMP for avoidance and sites AH13028 and AH13029 will be
physically protected during construction by temporary
fencing.
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7.15

Land Use and Development

The Project is located within the Burnie planning area; therefore, a development
application is required to be lodged with the Burnie City Council for the Project. The site
and surrounds are zoned Rural Resource under the Burnie Interim Planning Scheme
2013, the purpose of which is to “To provide for the sustainable use or development of
resources for agriculture, aquaculture, forestry, mining and other primary industries,
including opportunities for resource processing”.
Land use within the project area and immediate surrounds comprises plantation forestry.
The Kara mine is also in the vicinity of the project area. The existing land use is therefore
consistent with the land use planning zoning. A full planning assessment has been
completed for the project in accordance with the Burnie Interim Planning Scheme 2013
and included in Appendix C.
The proposal will have some limited impacts on existing forestry operations in so far as
the proposed tailings dam is located over a section of an existing hardwood plantation
and vehicular access will be required via Forestry Tasmania roads. The proponent will
engage with Forestry Tasmania in relation to compensation for loss of existing trees
within the section of an existing hardwood plantation and obtaining an access licence to
use Rogetta Road and Blyth Road. Also, the proponent will not prevent the continuation
of surrounding forestry operations and will ensure that Forestry Tasmania will have
continued access along Blythe Road to access other areas of State forest production
coupes.
There is no existing agricultural land use that is impacted by the proposed mine. In
addition the proposal is unlikely to compromise any potential future sustainable
agricultural use within the project area. This is because the majority of infrastructure is
located on forestry land, and the agricultural capability of the remainder of the site is
mapped under the Tasmanian land capability classification system as being marginal for
grazing (class 5) through to severe limitations on agricultural use (class 7). The Project
does not, therefore, impact on any prime agricultural land.
There are no tourism or recreational activities, such as camping areas, picnic areas, or
other recreational areas, in the vicinity of the site. The only potential impact relates to
long distance vantages to the site from the St Valentines Peak walking track. The Kara
Mine is also visible from this trail (see Visual Impact Assessment, Section 7.16).
There are no residential uses within proximity to the proposed mine site. The nearest
residence lies approximately 2km to the north (measured from the northernmost waste
rock dump (WRD)), with other residences approximately 6km away to the east and the
township of Hampshire approximately 6km to the northwest.
In terms of potential road impacts, the proposal will result in additional heavy vehicular
traffic. The proposed road network is detailed in the TIA and is summarised as follows:


Bass Highway and Ridgely Highway are under the authority of the Department of
State Growth;



Roads within the Port of Burnie are owned by the Tasmanian Ports Corporation;
and



For all other affected public roads the road authority is Burnie City Council.
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A traffic impact assessment (Appendix K) found that there were no significant adverse
road safety impacts foreseen for the project (refer Section 7.17 for details). The proposed
road transport of concentrate from the mine to Burnie Port will have some impact on
residence surrounding the haul road network due to increased truck movements, however
in the context of the existing highway this is considered to be within acceptable limited (as
discussed in Section 7.8.3).
The proposal will not therefore constrain the existing land use in the vicinity of the site,
and will provide for benefits to existing primary industry uses within the area through the
improved junction alignment and road upgrades. Subject to the negotiation of
compensation with Forestry Tasmania and the implementation of the TIA
recommendations, the proposal is therefore assessed to be acceptable in terms of land
use impacts by not creating any potential land use conflict and ensuring that the project
does not compromise the continued operation of the surrounding forestry land uses.
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7.16

Visual Effects

7.16.1 Existing Conditions
The Project is located in an undulating plain surrounded by higher relief areas, including
mountain ranges to the west (including Valentines Peak). The terrain is heavily vegetated
with a mixture of button grass plains, regrowth forested areas, densely vegetated lower
canopy areas along with small sections of rainforest. The region is dotted with existing
human impacts including agriculture, forestry, mining (Kara Mine), roads and houses.
The majority of the Project site occurs within densely vegetated areas including native
vegetation and forestry plantation. The current level of vegetation is expected to
significantly mitigate the visual impact of the Project from most aspects.
7.16.2 Performance Requirements
The key visual performance requirement is to minimise the impacts to the aesthetics of
the surrounding areas in order to allow ongoing enjoyment of the region by locals and
tourists.
7.16.3 Potential Effects
There are four main sources of potential visual impact from permanent structure, namely:


Waste rock dumps (reaching a maximum height above ground level of 60 m);



Mine pit (below current ground levels);



Processing plant and other infrastructure area (e.g. administration building,
laydown and wash bay) (reaching a maximum height of approximately 20 m); and



Tailings storage facility (walls to a maximum height of 15 m).

Potential receptors include local community members, tourists and other Tasmanian
residents.
To assess the potential visual impacts of the Project, a desktop visual assessment was
undertaken using Viewshed analysis of LIDAR mapping of the area to assess the level of
visibility of the main permanent structures at several viewpoints most likely to be
frequented by the public. The visual assessment was fixed at a height of 1.8 m above
topography from each of the view field locations to conservatively represent an average
adult eye level.
The output of the assessment is a 2-dimensional map with colour representation showing
visible/invisible areas of the Project from each of the sites assessed (Figure 7-19). The
view field sites assessed were:


One from the centre of Hampshire, the population centre of the area;



One from along the Ridgley highway in the vicinity of the mine site, the most used
roadway in the area; and



One site at St Valentines Peak, the highest point in the view shed of the project
and a popular hiking destination.

The mapping methodology used is significantly conservative, as it does not take into
account the vegetation of the landscape and therefore actual views of the Project may be
considerably less than those depicted by outputs.
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As illustrated in Figure 7-19, the view shed analysis shows:


From Hampshire township, no components of the Project where shown to be
visible;



From the Ridgley Highway, the top of the western WRD is visible. As the model
does not account for vegetation it is likely that the view of the WRD would in fact be
obscured by vegetation along the Highway; and



From the top of Valentines peak, all components of the mine have some degree of
visibility.

The model indicates that the mine may be visible from parts of the Ridgley Highway
(although likely obscured by roadside vegetation) and from the lookout at Valentine’s
Peak. There are existing anthropogenic visual impacts from both of these view sheds.
Taking Valentine’s peak as an example, the nearby Kara mine is already clearly visible,
along with a mosaic of forestry plantations, roads and agricultural tenements, resulting in
a substantially modified visual landscape. In the context of this visual landscape the
proposed mine is not considered to be a significant visual intrusion and the overall effects
are likely to be limited in reach (only a small number of people) and impact (already
modified landscape).
7.16.4 Management and Mitigation
Management and mitigation of visual impacts will include:


Maintenance of an online complaints register to monitor any visual complaints;



Use of paints on buildings that blend in with local vegetation (e.g. greens, browns);



Revegetation of areas disturbed during construction no longer need for the Project;
and



Rehabilitation and revegetation of the site during mine closure.

7.16.5 Monitoring, Review, and Adaptive Management
The online complaints register will be the main method of recording visual impacts
resulting from the Project. If required, visual impacts will be addressed with repositioning
of non-permanent structures or through the use of screens or lower visibility paints.
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7.17

Traffic Impacts

7.17.1 Existing Conditions
The main road sections proposed to be utilised for the Project during construction and
operation are essentially identical. From Burnie, Ridgley Highway is proposed to be
utilised until Upper Natone Road in Hampshire is reached, which is then followed to
Rogetta Road which leads directly to the proposed Project mine area. During construction
and operation, worker vehicles may also approach the Project site along Upper Natone
Road from the east in smaller numbers. The main mine to port haul road will follow the
western route along Upper Natone Road to the Ridgley Highway then to the port. The
route that will be utilised for the Project is outlined in Section 2.11.
A Traffic Impact Assessment has been prepared for this project, included in full in
Appendix K and summarised below.
Ridgley Highway is a fully sealed Category 2 – Regional Freight Route, designed to carry
large numbers of heavy freight and passenger vehicles. Ridgley Highway is estimated to
carry approximately 1,924 vehicles per day in 201710, with significant heavy vehicle traffic
at approximately 34% of total traffic. Directional flows are predominantly southbound in
the mornings and northbound in the evenings. Crash data for the highway for the past
five years shows that a total of 25 crashes have occurred, including 18 loss of control and
two head-on accidents; a total of 14 casualties resulted from these crashes.
The 3.27 km section of Upper Natone Road connecting Rogetta Road to the highway is a
sealed two lane road. This rural road provides access to Natone and Upper Natone, with
historical data indicating an average traffic volume of approximately 150 vehicles/day.
The proportion of heavy vehicles that use this section of the road is unknown; however
with forestry activities and the existing Kara mine site, it expected that a portion of the
daily traffic is made up of heavy vehicles. Five crashes were recorded for the entire length
of the road in the past 5 years, with no casualties.
Currently, the gravel Rogetta Road connects Upper Natone Road to Blythe Road near the
proposed Project mine site. The Project mine site commences approximately 5.15 km
from the proposed new Upper Natone / Rogetta Road junction, where a security
gatehouse will be located. Traffic data was unavailable for the road, but it is expected to
be very low, in the order of <50 vehicles/day with a mix of forestry and local vehicles; no
crash data was available for Rogetta Road.
7.17.2 Performance Requirements
The traffic impacts of the project are assessed against the requirements of the Burnie
Interim Planning Scheme 2013 and all road upgrades are designed in accordance with
the relevant Australian Standards.
7.17.3 Potential Effects
The following section outlines the proposed changes in traffic volume, minor road
upgrades proposed and considers the key traffic impacts from the Project namely
pedestrian/cyclist impacts, road safety/road capacity and increases in traffic volumes
during both operational and construction phases.

10

Department of State growth traffic data (2007) with a 1% p.a. growth rate applied. Note – 2017 has been adopted for
all traffic comparisons as this is the predicted start date for mining operations.
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Predicted Traffic Volume Changes
In determining traffic movements, consideration was given to the construction and
operational period separately.
During the construction phase there will be a much higher workforce (at some times) than
during operation; however heavy vehicle movements are likely to be minimal as most bulk
construction materials (e.g. rock, clay etc.) will be sourced from site and all heavy
machinery will be brought to site and left for the duration of work.
During operation staff movements to site are expected to decrease, but a significant
increase in truck movements will be experienced as a result of haulage of product from
site to Burnie Port.
Staff vehicle movements will be driven by shift times but will generally be during the day;
as will construction truck movements. Truck movements during operation (hauling
product to port) will be 12 hrs per day, 7 days per week.
Predicted traffic volumes from the project are as follows (refer Appendix K for details):


Staff traffic movements (construction and operation) – Assuming all site staff drive
their own car the Project may generate staff activity of up to 400 traffic movements
per day (two-way) travelling to and from the site during construction and 200 during
normal operation. Note that this traffic would be split between Upper Natone Road
(east) and Ridgley Highway (west). These estimates are considered to be
maximum predictions, particularly during construction where the estimated 200
workers represent the predicted maximum at any one time, with many periods
experiencing significantly less.



Operational phase truck movements - The proposal will generate approximately
122 truck movements (two-way) per day spread across a 12-hour period, 7 days
per week. Note that half of these trips would be by laden trucks leaving the mine
and transporting concentrate to the port and the remaining half would be empty
trucks returning to the mine. On the basis of 12 hr trucking this relates to
approximately 10 truck movements (two way) per hour (during the period 7am to
7pm) from the Project during operation.



Construction phase truck movements - Since most bulk construction materials will
be sourced from the site (e.g. rock, clay etc.) and all heavy machinery will remain
on site during the course of work, there will be a very low number of additional
heavy vehicle movements to and from the site during the construction phase and
the main traffic consideration during construction is staff vehicles.
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Proposed Road Upgrades
The existing sight distance at the intersection of Rogetta Road with Upper Natone Road
is deficient. Vision is available from approximately 80 metres on approach to the
intersection travelling westbound along Upper Natone Road. Austroads recommends a
minimum safe intersection sight distance (SISD) of 248 metres be provided for a design
speed of 100 km/h11.
A realignment to Rogetta Road at this intersection is proposed (refer Figure 2-14) and the
new junction will result in the following available sight distance:


Westbound

230 metres



Eastbound

130 metres

From the above, the proposed realignment would considerably improve sight distance for
vehicles travelling westbound to 230 metres.
The eastbound sight distance will be reduced to 130 metres, which is acceptable for
vehicles approaching the junction at speeds of up to 60 km/h (further details refer Section
4.1 in Appendix K).
In addition to realigning the Rogetta Road/Upper Natone Road junction, the Project also
involves upgrades and some new road sections along Rogetta Road only (refer Figure
2-14). No changes to roads or intersections are proposed along Upper Natone Road
(aside from the intersection improvements with Rogetta Road) or Ridgley Highway.
Impacts - Pedestrian and Cyclists
The Project is not anticipated to introduce pedestrian or cyclist traffic onto the road
network. Neither Ridgley Highway, Upper Natone Road nor Rogetta Road provide any
sort of protection for pedestrians (e.g. footpaths) and there are no major generators of
pedestrian traffic in the vicinity of the Project site or the haulage route. On this basis, the
Project and associated truck traffic is not likely to impact significantly on any existing
pedestrian activity along these roads.
Impacts - Road Safety
No significant adverse road safety impacts are foreseen for the project given there is
sufficient spare capacity on all existing roads, the existing crash history does not suggest
any particular safety deficiencies, the proposed junction realignment will improve sight
distances and geometry and the existing Kara mine currently hauls via Upper Natone
Road and Ridgley Highway with no significant issues relating to road safety.
Impacts - Changes in Traffic Volume Operational Phase
The primary access route to and from the site (haulage route) is via Rogetta Road, Upper
Natone Road and Ridgley Highway. Daily and peak hour traffic volumes on each of these
roads is expected to increase as shown in Table 7-29. Note that staff movements would
be split between west (approximately 150 vehicles via Ridgley Highway) and east
(approximately 50 vehicles via Upper Natone Road).

11

Guide to Road Design – Part 4A: Unsignalised and Signalised Intersections, Austroads (2010)

GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262 | 187

Table 7-29

Predicted Change in Traffic Volumes for all Roads
(Operational Phase)

Road

Existing

Additional

Proposed

Staff

Trucks

1,924

~150

122

2,196

Upper Natone
Road

150

~150

122

422

Rogetta Road

50

200

122

372

Daily traffic volumes
Ridgley Highway

Hourly peak traffic volumes
Ridgley Highway

150

~50

10

210

Upper Natone
Road

12

~50

10

72

Rogetta Road

4

67

10

81

Based on the above, there will be a significant proportional increase in daily traffic
volumes on Upper Natone Road and Rogetta Road. Daily traffic volumes on Ridgley
Highway will increase by approximately 14% north of Upper Natone Road with this
increase containing a high proportion of heavy vehicles. Existing truck volumes on
Ridgley Highway are approximately 35 to 40 trucks per hour, remaining consistent for
most of the day (between 6:00 am and 5:00 pm). The Project is anticipated to generate
approximately 10 additional trucks per hour during the 12-hour hauling period.
The existing traffic volumes on each of these roads are considered low enough that there
is sufficient spare capacity to cater for the additional traffic loads generated by the
Project.
Further information on the additional traffic expected to use Ridgley Highway is provided
in Table 7-30.
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Table 7-30

Predicted traffic Volumes on Ridgley Highway
(Operational Phase)

Location

S of Old
Surrey Rd
(A0500120)

N of Meteira
St (Sth)
(A0500122p)

S of West
Ridgley Rd
(A0500155)

S of Oonah Rd
(A0500170)

3,518

2,388

2,319

1,924

AWDTT 2017

707

417

623

657

Percentage CV’s

20%

17%

27%

34%

Additional traffic

272

272

272

272

Additional trucks

122

122

122

122

AWDT Proposed

3,790

2,660

2,591

2,196

Increase in AWDT

7.7%

11.4%

11.7%

14.1%

AWDTT Proposed

829

539

745

779

17.3%

29.3%

19.6%

18.6%

Existing Conditions
AWDT 2017

Daily Mine Traffic

Increase in AWDTT
1.

AWDT – Average weekday traffic

2.

AWDTT – Average weekday truck traffic

The road network is determined to have sufficient spare capacity to support the predicted
changes in traffic volume. Aside from road capacity the two other key considerations for
increased traffic movements (particularly during dawn and dusk) are noise impacts to
nearby residents and fauna roadkill risks. These matters are address in the noise section
(7.8) and fauna section (7.5) respectively.
Impacts - Changes in Traffic Volume Construction Phase
A higher workforce is required during construction phase compared to operational phase,
with around twice as many workers travelling to and from the site (up to 200 workers).
Therefore, during the 1 year construction period, there can be expected to be a higher
traffic volume on Ridgley Highway, Upper Natone Road and Rogetta Road as shown in
Table 7-31.
Truck traffic during construction is considered to be negligible in comparison to staff
vehicle movements as most bulk materials will be sourced from site (e.g. clay, rock etc.)
and all heavy machinery will be brought onto site for the life of the work rather than being
moved each day.
Table 7-31

Construction Phase Daily Traffic Volumes

Road

Existing

Construction
Phase

Operational
Phase

Ridgley Highway
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Road

Existing

Construction
Phase

Operational
Phase

S of Old Surrey Rd

3,518

3,968

3,790

N of Meteira St (Sth)

2,388

2,838

2,660

S of West Ridgley Rd

2,319

2,769

2,591

S of Oonah Rd

1,924

2,374

2,196

Upper Natone Road

150

600

422

Rogetta Road

50

450

372

While the proportional increase in traffic during construction phase is significantly higher
than during operational phase, the anticipated traffic volumes remain well within the
capacity of each of these roads and there would be no significant detrimental impacts
during the short term construction period.
It is further noted that the majority of construction vehicle traffic would be light vehicles
and travelling via daylight hours, therefore there will not be significant increase in night
time activity through this period therefore mitigating potential noise and fauna impacts.
Impacts - Traffic Noise
The potential for noise impacts through increased traffic volume (particularly trucking
during dawn and dusk periods) and associated mitigation and management are
addressed in the noise section (refer Section 7.8).
7.17.4 Management and Mitigation
Construction
Management and mitigation of traffic impacts during construction will include:


Standard traffic management around areas of road work including speed
restrictions and sign marking;



Provision of sufficient parking spaces for workers to avoid roadside parking around
the Project area;



Maintenance of an online complaints register to monitor any traffic related
complaints; and



Avoidance of peak traffic periods for delivery of equipment and building materials
where practicable.

Operation


Realignment of Rogetta Road and Upper Natone Road Junction to increase road
safety through allowing adequate siting for turning vehicles and providing
overtaking catch lanes;



Sealing and widening of Rogetta Road to provide safe access to and from the mine
site;



Maintenance of an online complaints register to monitor any traffic related
complaints; and
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Standard traffic management around areas of road work repair, including speed
restrictions and sign marking.

Fauna collision management and mitigation is covered in detail in Section 7.5. Noise
impact and mitigation is covered in Section 7.8. Relevant commitments in relation to
traffic noise and fauna roadkill are provided under those sections.
7.17.5 Monitoring, Review, and Adaptive Management
Monitoring of traffic related incidents will be undertaken through the review of the
complaints register and through road accident statistics.
Complaints relating to traffic noise or behaviour will be monitored at all times and action
will be taken in accordance with the complaint received, where practicable.
Traffic incident statistics will be monitored annually and reported in the annual
environmental report for the Project. If traffic accidents significantly increase as a direct
result of Project related traffic, investigations and corrective actions will be undertaken to
prevent further incidents, which may include speed restrictions or changing in haul hours.
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7.18

Health and Safety Issues

7.18.1 Performance Requirements
During construction and operation, the Project will demonstrate compliance with:


Workplace Health and Safety Act 2012 and associated Workplace Health and
Safety Regulations 2012;



Relevant Australian Standards (including AS/NZS 4804:2001 Occupational Health
and Safety Management Systems);



Australian Code for the Transport of Dangerous Goods by Road and Rail;



Dangerous Substances (Safe Handling) Act 2005 and associated regulations;



Australian Dangerous Goods Code (7th edition); and



Fair Work Act 2009.

7.18.2 Potential Effects
In the event that construction and operational (and decommissioning) phases of the
Project are not carried out in a safe manner there is a potential risk to worker and
community health.
There are a number of safety hazards associated with the construction and operational
phases, with the majority concerning site workers given the remote nature of the site. The
main component of the Project that may pose a health and safety risk to the public is the
upgrading of the road network and power lines outside of the main mining area.
7.18.3 Management and Mitigation
Construction Safety
Several aspects of the Project will be constructed simultaneously by different contractors,
generally broken up into civil and mine construction aspects.
For construction of the Project, risks that will be considered and addressed in
contractor(s) and overall proponent Health and Safety Management Plan will include:


Site control, access, inductions, training and reporting protocols to ensure all
contractors, staff and visitors are register, inducted, managed on site and recorded
as leaving when vacating.



Road traffic management for the upgrading of public roads and installation of
power line facilities (see Section 7.17 for projected impacts to traffic from the
Project).



Speed limit restrictions in required working areas.



Noise and dust management (refer to Section 7.8 and 7.7 for noise and dust
management).



Provision of personal protective equipment (PPE) for workers and any site visitors.



Specified working arrangements in accordance with the Fair Work Act 2009.



Fire prevention and management (to be managed in accordance with those
measures outlined 7.19). An emergency response plan for fires will be included in
the overarching Health and Safety Management Plan.
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Hazardous substance handling and storage, with management of emergency spill
situations (to be managed and mitigated in accordance with those measures
outlined in Section 7.10).



Proper handling of waste materials (to be managed and mitigated in accordance
with those measures outlined in Section 7.9).



Fencing off of potentially dangerous areas to the public, this is specifically referring
to areas within which public access is available, such as lay down areas along
roadside work areas and trenching areas. Fencing will also be erected around
entrances to the Project mine site. Internal fencing within the mine site will be
placed in accordance with mine construction safety regulations.



Use of appropriate signage at all necessary locations in accordance with
appropriate standards and regulations (site entrances, fenced off areas etc.).



Site security to prevent public entrance into main Project construction areas (this
will be achieved through a site security office at each entry point to the site).



Landslide and erosion safety management.

All workers/contractors will be inducted in site specific health and safety aspects prior to
commencing work.
Operational Safety
Operational health and safety of the mine site will be managed by the proponent by an
overarching Health and Safety Management Plan, which will incorporate any contractor
safety plans.
The Health and Safety Management Plan will contain the general health and safety
aspects outlined for the construction phase with the exception of road traffic management
requirements (unless road repairs are undertaken).
Additional safety aspects that will be included for the operational phase will include
blasting health and safety issues, including a blasting safety protocol component of the
Health and Safety Management Plan.
All workers/contractors will be inducted in site specific health and safety aspects prior to
commencing work.
The site will be controlled during operation by a gatehouse on the main entrance and
security gates on other site access points (refer Figure 2-2) to ensure no unauthorised
public access to the mine site.
Monitoring, Review, and Adaptive Management
Health and safety audits will be undertaken on at least a monthly basis with results
recorded and provided to the relevant regulatory authority as required.
Incidents will be managed in accordance with WorkSafe Tasmania requirements,
including reporting of incidents to the required agencies.
Reviews of site Health and Safety Management Plans will be undertaken on an annual
basis and updated as required, with revised versions passed on to the relevant regulatory
authority.
Were safety issues become apparent during construction and operation, works in the
area(s) of concern will be halted until a safe alternative can be developed and
implemented.
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Commitment 50
Construction and Operational Health and Safety
Management Plans will be prepared and implemented prior to
construction and operation respectively.
Commitment 51
All major health and safety incidents will be
recorded and reported to WorkSafe Tasmania.
Commitment 52
Safety audits will be undertaken on a monthly
basis during construction and operation, with results
recorded and made available to relevant regulatory
authority(s).
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7.19

Fire Management

7.19.1 Existing Conditions
The Project mine site is surrounded by bushfire prone vegetation on all sides of the
mining lease boundary, including plantation forest and regrowth. The closest responding
fire brigade to this location would be the Riana volunteer brigade.
7.19.2 Performance Requirements
The Project is required to comply with the Fire Services Act 1979 and the Workplace
Health and Safety Act 1995, specifically addressing potential fire risks from the Project
and management of fire both originating inside and outside the site.
In addition to the State legislation, the Burnie City Council also has requirements for
development within a bushfire prone area, as outlined under the Bushfire Code, Burnie
Interim Planning Scheme 2013. This code specifically applies to the following buildings on
site: process plant, administration building, heavy vehicle and plant workshop, wash bay,
fuel storage area and concentrate store. This assessment is based on the assumption
that the identified buildings are classified as ‘habitable buildings’ (i.e. class 10 under the
building code). As assessment to address this requirement has been completed and
included in Appendix L.
7.19.3 Potential Effects
Project Potential Fire Sources
There are a number of potential anthropogenic sources of fire within the Project area both
during construction and operation, including:


Use of vehicle and machinery around dry vegetation (e.g. exhaust system contact);



Hot work around dry vegetation (e.g. welding, electrical work);



Discarded cigarettes;



Electrical faults in facilities (e.g. process plant, administration building, pump
stations); and



Storage and use of chemicals, explosives and flammable fuels/oils around site.

As well as fires potentially originating from within the Project site, there are a number of
external sources of fire including lighting strikes, arson and burn-offs.
Potential Effects
Any fire originating within or external to the site has the potential to impact on
infrastructure, environmental values and possibly even endanger lives. In addition any fire
event puts pressure on the State Emergency Services.

GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262 | 195

7.19.4 Management and Mitigation
In order to be prepared for bushfires in both the construction and operational phases of
the Project, a number of management and mitigation measures will be applied, as
outlined below.


All chemicals and fuels will be correctly stored in purpose-built storage facilities
(refer Section 7.10), with appropriate signage and extinguishers present, away
from any potential ignition sources;



Staff and contractor inductions will include a fire safety element, outlining subjects
such as designated smoking areas, site evacuation protocols and muster points;



Multiple fire tracks will be available for the Project throughout both construction and
operation (i.e. existing forestry tracks); and



An Emergency Management Plan will be prepared for the site (refer 7.11.2). The
Plan will include input from the relevant fire authorities in the area including the
SES, Tas Fire Services, local police and Forestry Tasmania and a final version will
be provided to these authorities.
The Emergency Management Plan will include information on muster points and
emergency contact details and will be clearly explained to workers and placed in
highly visible areas. Drills will also be undertaken randomly, at least once annually.

In addition to these site wide measures, a Bushfire Protection Assessment was
undertaken by a certified bushfire assessor for the habitable buildings associated with the
Project. Castellon Consulting (February 2015) were engaged to undertake the
assessment which is provided in full in Appendix L.
The assessment found that the proposed Project buildings complied with Burnie City
Council requirements assuming all recommendations and standards in the report are
implemented and met; these include allowing sufficient fire breaks for buildings, having
sufficient water storage tanks for the number of buildings, having a permanently plumbed
hydrant system for the processing shed and providing suitable standard access roads to
the site. These elements will all be adopted and will be incorporated into the detailed
design and form a component of the application for Building Approval from Council.
It is noted that the Bushfire Protection Assessment was undertaken in early 2015, since
which time the exact layout of infrastructure within the Process Plant Site has changed
slightly. Due to these changes the Assessment needs to be updated however it is
possible that further, minor, alternations may be made during the detailed design phase.
For this reason, a commitment is made to update the Bushfire Protection Assessment
prior to the commencement of construction to include any changes to the final layout of
habitable buildings. The updated document will be provided to the EPA and Council.
7.19.5 Monitoring, Review, and Adaptive Management
Monitoring of fire preparedness will be undertaken through regular annual audits of
firefighting equipment (including water storage and hydrant systems) and through random
drill events.
If fire events do occur at the site, actions will be reviewed post-event and changes made
to management and mitigation measures if the original plans if appropriate.
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Commitment 53
Recommendations made in the Bushfire Protection
Assessment (2015) will be adopted during detailed design and
form a component of the Building Approval to Council.
Commitment 54
The Bushfire Protection Assessment will be
updated after Detailed Design but before construction to
reflect any changes in infrastructure layout within the
process plant site. The updated Assessment will be provided
to Council and the EPA.
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7.20

Cumulative and Interactive Effects

Specific impacts across a broad range of topics have been addressed separately
throughout Section 7 of this DPEMP. These assessments have considered all known
existing developments in the region through which cumulative impacts could occur (e.g.
existing levels of road use, existing visual impacts, existing waterway impacts etc.).
These issues have been considered, for the most part, by including all existing
developments in setting the baseline levels. For example background water quality is
taken at the proposed mine site and therefore already considers existing inputs upstream;
traffic counts are based on existing data which includes other operations; and visual
amenity is within a landscape already affected by Kara Mine and local timber operations.
Similarly, existing and possible future downstream users are protected by setting of
proposed discharge arrangements that do not compromise the downstream environment
for human or ecological use.
In addition to consideration of existing developments in setting baselines; this DPEMP
has also taken into account the potential increase in ore shipment from nearby Kara
Mine. During the DPEMP drafting process the EPA informed Forward Mining Ltd that
Kara Mine may also be considering increased ore shipment from their nearby mine, using
part of the same haul route as the proposed Rogetta Mine. This posed a potential
unsustainable level of increased night time trucking if both developments were to adopt a
24hr trucking regime. This issue, in part, informed the development of this proposal from
a 24hr to 12 hour trucking schedule, greatly reducing the potential for night time trucking
noise. In this way, the potential changes at Kara Mine have been incorporated into this
application where they relate to potential for cumulative impact.
Aside from other existing developments however, the area is subject to ongoing mining
exploration, forestry operations and possibly other ventures. In particular Forward Mining
does hold exploration tenements in the broader region and is in the process of
exploration drilling of other local deposits, including the Rogetta East and Rogetta South
deposits. These exploration programs are in their infancy however; with further
investigation drilling scheduled over the coming years, in accordance with their
exploration licences. As these other explorations are in their infancy it is not possible to
quantitatively consider associated cumulative impacts and any future proposal will be
subject to studies, applications and approvals. It is noted that the proposed Rogetta
mining project is proposed in isolation and is not contingent on any future development
within the region.
A review of the Invest Tasmania website does not reveal any other planned ventures
within close proximity to the Project site. There are other mining ventures in the broad
region (approximately 30km from the Project site) but no others within the Blythe River
catchment or close to the site.

198 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

8.

EPBC Act Assessment
8.1

Background

The proposal was referred to the Commonwealth Minister in September 2012. The
project was determined to be a Controlled Action and therefore approval is required from
the Commonwealth DOE, as it has the potential to significantly impact Matters of National
Environmental Significance (MNES) protected under the EPBC Act.

8.2

Matters of National Environmental Significance

There are nine matters of national environmental significance. These matters and the
potential for the project to impact upon them are described as follows:


World Heritage Properties – no world heritage properties within, nearby or
downstream of the site and no impacts expected.



National Heritage Places – no natural heritage places within or nearby to the site
and no impacts expected.



Wetlands of International Importance – no wetlands of international importance
within, nearby or downstream of the site and no impacts expected.



Listed threatened species and ecological communities –listed species (fauna only)
known and/or predicted to occur within the site and impacts anticipated. Listed
community may occur near the site and impacts unlikely, but possible. Further
information is provided below.



Migratory species – One migratory species identified within the site and others
which may occur therefore some impacts are possible. Further information is
provided below.



Commonwealth Marine Areas – The site is almost 30km from the coast and no
impacts to marine areas are expected.



Great Barrier Reef Marine Park – No impacts to the Great Barrier Reef.



Nuclear actions – No nuclear actions are proposed.



Water resource in relation to coal seam gas development and large coal mining –
not applicable as no coal seam gas or coal mining.

In summary, the project has potential to impact upon listed threatened species, ecological
communities and migratory species but will not impact any other matter of national
environmental significance. Potential impacts on species and communities are addressed
below.

8.3

Other Matters Protected by the EPBC Act

Other matters protected by the EPBCA include Commonwealth land and Commonwealth
agencies, neither of which is applicable to this project.
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8.4

Listed Ecological Communities

As outlined in Section 7.4.1 one ecological community recorded in two small patches
immediately adjacent to the selected power line route near the Ridgley Highway,
potentially matches the criteria of the nationally threatened ecological community Lowland
native grasslands of Tasmania (DEWHA 2010), which is listed as Critically Endangered
under the EPBCA. As this community falls immediately outside of the proposed footprint it
was not assessed in detail during the field survey and therefore at this time cannot be
confirmed as matching the criteria for the EPBCA listed community. The precautionary
principle was therefore applied and it was assumed to fit the criteria.
That community will be avoided entirely by the development; either by constructing power
poles in the road verge outside of the community or spanning the community with poles at
either end in non-threatened vegetation. The community will be protected from indirect
effects through the mitigation measures set out in Section 7.4.4, including site fencing,
weed and hygiene controls.
There are no residual impacts expected to this or any other EPBC Act listed ecological
community.

8.5

Listed Threatened Species and Migratory Species

8.5.1

Flora

There were no EPBC Act listed flora species recorded within the study area and given the
timing of survey and vegetation communities encountered it is considered unlikely that
any were overlooked. Therefore no impacts to listed flora species are anticipated (refer
Section 7.4.3).
8.5.2

Fauna

As outlined in Section 7.5.1, a number of EPBC Act listed threatened and migratory
species were either identified on site or considered likely to occur.
A full assessment of these species, impacts and mitigation is provided in Section 7.5.3
and 7.5.4 and in greater detail in the Flora and Fauna Report (GHD 2015b) in Appendix
F. The following table provides a summary of that information as it relates to EPBCA
values.
The Flora and Fauna Report (GHD 2015b) in Appendix F also provides details on the
surveys undertaken for EPBC Act listed species.
Note – the table below is a summary of information from Section 7.5 and does not provide
impacts and mitigation measures in full (reference to the relevant chapter and/or the Flora
and Fauna Report is required for this detail).
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Table 8-1

Summary of Potential Impacts and Mitigation for EPBCA Listed Fauna

Species and EPBCA
Presence on site
Status
Species recorded on site
Tasmanian devil
Species recorded on site.
(Endangered)
Site provides foraging
habitat and some low
quality denning habitat
although no evidence of
breeding was identified on
site.

Potential Impact
Description

Likely Impact
Significance

Management and Mitigation

Disturbance of active dens
during site clearance.

Not expected to be
significant as no active
dens have been found to
date and much of the site
is poorly drained and
considered to be marginal
rather than optimal
denning habitat
Not expected to be
significant given the
limited denning values of
the site and the extent of
similar foraging habitat in
the broader region.

Pre-clearance den survey at least 3
months prior to clearance.
If active dens identified permits will be
sought from DPIPWE and a Den
Decommissioning Plan enacted.

Loss of foraging and
potential denning habitat
Approximately 38 ha of
potential denning habitat.

Death or injury from
construction and operational
traffic.

Potentially significant
depending on the rate of
roadkill

Design aims to minimise habitat
clearance. Further protocols to limit
nonessential clearance include restricting
location of laydown and site offices to
already disturbed land, applying weed
controls, hygiene measures and
progressive rehabilitation.
Pre and post operational population
surveys to assess actual extent of impact.
Vehicle speed within mine site and
Rogetta Road restricted to 40km/hr at all
times.
Staff training to outline risks and
driving/reporting protocols.
Pale road pavement for all new/upgraded
roads.
Road margins to remain slashed to
maximise visibility and minimise roadside
foraging.
Wildlife signage to identify hot spots or
slow points.
Daily carcass removal from roadsides
during construction and operation to limit
roadside scavenging.
Pre-construction, construction and
operational roadkill monitoring. Results to
be shared with the EPA and additional
mitigation applied if required.
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Species and EPBCA
Status
Spotted-tailed quoll
(Vulnerable)

Presence on site
Species recorded on site.
Site provides foraging
habitat and some low
quality denning habitat
although no evidence of
breeding was identified on
site.

Potential Impact
Description
Disturbance of active dens
during site clearance.

Loss of foraging and
potential denning habitat.
Approximately 38 ha of
potential denning habitat.

Death or injury from
construction and operational
traffic.
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Likely Impact
Significance
Not expected to be
significant as no active
dens have been found to
date and much of the site
is poorly drained and
considered to be marginal
rather than optimal
denning habitat
Not expected to be
significant given the
limited denning values of
the site and the extent of
similar foraging habitat in
the broader region.

Management and Mitigation

Potentially significant
depending on the rate of
roadkill

Vehicle speeds within mine site and
Rogetta Road restricted to 40km/hr at all
times.
Staff training to outline risks and
driving/reporting protocols.
Pale road pavement for all new/upgraded
roads.
Road margins to remain slashed to
maximise visibility and minimise roadside
foraging.
Wildlife signage to identify hot spots and
slow points.
Daily carcass removal from roadsides
during construction and operation to limit
roadside scavenging.
Pre-construction, construction and
operational roadkill monitoring. Results to
be shared with the EPA and additional
mitigation applied if required.

Pre-clearance den survey at least 3
months prior to clearance.
If active dens identified permits will be
sought from DPIPWE and a Den
Decommissioning Plan enacted.

Design aims to minimise habitat
clearance. Further protocols to limit
nonessential clearance include restricting
location of laydown and site offices to
already disturbed land, applying weed
controls, hygiene measures and
progressive rehabilitation.
Pre and post operational population
surveys to assess actual extent of impact.

Species and EPBCA
Status
Wedge-tailed eagle
(Tasmanian)
(Endangered)

Presence on site

Tasmanian masked owl
(Vulnerable)

Species identified on site
via call play back.
Suitable foraging and
nesting habitat occurs but
no nests found.

Species identified flying
over the site on multiple
occasions.
Suitable foraging and
nesting habitat identified
but no nests found from
either foot based or aerial
searches.

Potential Impact
Description
Loss of foraging and
potential nesting habitat
Approximately 14 ha of
potential nesting habitat.

Likely Impact
Significance
Not expected to be
significant given the
small number of eagles
that appear to inhabit the
area, absence of known
nests at the site and the
nature of the land-use
changes that are
proposed.

Loss of foraging and
potential nesting habitat
Approximately 14 ha of
potential nesting habitat.

Not expected to be
significant given the
small extent of clearance
within potential nesting
habitat for this species
and lack of observed
nests.
Potentially significant if
an active nest were to be
destroyed.

Loss of unidentified nest site

Satin Flycatcher
(Migratory)

Species recorded on site.
Suitable foraging and
breeding habitat occurs
but no nests found.

Minor loss of foraging and
potential breeding habitat

Not expected to be
significant. Foraging and
breeding habitat is
widespread across much
of Tasmania.

Management and Mitigation
Design aims to minimise habitat clearance
and further protocols apply to limit nonessential clearance (e.g. restricting
laydown and site offices to already
disturbed land, applying weed controls,
hygiene measures and progressive
rehabilitation).
If clearance is not conducted within 2
years, additional nest checks to check for
new nest sites within the area.
Design aims to minimise habitat clearance
and further protocols apply to limit nonessential clearance (e.g. restricting
laydown and site offices to already
disturbed land, applying weed controls,
hygiene measures and progressive
rehabilitation).
Pre-clearance survey for masked owl
nests at least 4 months prior to clearance.
If masked owl nests identified, permits will
be sought from DPIPWE and appropriate
exclusions applied (generally 100m) under
advice from DPIPWE.
Design aimed to minimise clearance of
habitat as much as possible.

Species not recorded on site but may occur based on habitat types and range
Eastern barred
bandicoot
(Vulnerable)

Although the site provides
suitable habitat the
species was not detected
(despite the nonthreatened southern
brown bandicoot being
observed on remote
cameras on numerous
occasions).

Loss of potential foraging
and breeding habitat

Not expected to be
significant given the
species was not detected
(therefore present in low
numbers if at all) and
most of the habitat is not
ideally suited to this
species

Design aims to minimise habitat clearance
and further protocols apply to limit nonessential clearance (e.g. restricting
laydown and site offices to already
disturbed land, applying weed controls,
hygiene measures and progressive
rehabilitation).
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Species and EPBCA
Status

Presence on site

Potential Impact
Description

Likely Impact
Significance

Management and Mitigation

Death or injury from
construction and operational
traffic.

Not expected to be
significant. Occasional
death or injury possible
along haul route between
Hampshire and Burnie,
but project contribution to
wildlife collisions not
expected to be significant.
These roads already carry
high traffic volume.
Unlikely to occur as no
active dens have been
found to date and much of
the site is poorly drained
and considered to be
marginal rather than
optimal denning habitat

Mitigation measures and monitoring
applied for devil and quolls also applicable
to this species.

Loss of marginal foraging
and denning habitat.

Not expected to be
significant given the
limited denning values of
the site and the extent of
similar or better foraging
habitat in the broader
region.

Death or injury from
construction and operational
traffic.

Potentially significant
depending on the rate of
roadkill

Design aims to minimise habitat
clearance. Further protocols to limit
nonessential clearance include restricting
location of laydown and site offices to
already disturbed land, applying weed
controls, hygiene measures and
progressive rehabilitation.
Pre and post operational population
surveys to assess actual extent of impact.
Vehicle speeds within mine site and
Rogetta Road restricted to 40km/hr at all
times.
Staff training to outline risks and
driving/reporting protocols.

If the species does occur
it is likely to be at very low
numbers.
Species may also occur
along the haul route.

Eastern quoll
(Endangered)

Species not recorded on
site.
Site provides low quality
foraging and denning
habitat although no
evidence of breeding or
species’ presence was
identified on site.
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Disturbance of active dens
during site clearance.

Pre-clearance den survey at least 3
months prior to clearance.
If active dens identified permits will be
sought and a Den Decommissioning Plan
enacted.

Species and EPBCA
Status

Tasmanian azure
kingfisher
(Endangered)

White throated
needletail
(Migratory)

Presence on site

Not detected on site and
no burrows observed,
however riparian areas
provide potential habitat.

Species not detected on
site but may fly over
occasionally. Species
nearly entirely aerial in
Tasmania.

Potential Impact
Description

Likely Impact
Significance

Management and Mitigation

Pale road pavement for all new/upgraded
roads.
Road margins to remain slashed to
maximise visibility and minimise roadside
foraging.
Wildlife signage to identify hot spots and
slow points.
Daily carcass removal from roadsides
during construction and operation to limit
roadside scavenging.
Pre-construction, construction and
operational roadkill monitoring. Results to
be shared with the EPA and additional
mitigation applied if required.
No specific measures proposed.

Loss of foraging and
potential breeding habitat

Not expected to be
significant given the
species was not detected
on site and relatively small
areas of riparian habitat
are to be cleared.

Potential impact to
downstream water quality
affecting the species through
indirect impacts on foraging
success

Not expected to be
significant given the
relatively benign nature of
surface water discharges
and the mitigation
measures in place to
protect aquatic
ecosystems

Mitigation measures presented in Section
7.2.4 will be applied to protect
downstream water quality. Monitoring
(Section 9) will be applied to monitor
downstream water quality and additional
mitigation measures applied if required.

Disturbance to species
associated with construction
and operation works

Unlikely to occur as the
species is not likely to
occupy any of the
terrestrial habitats on site,
or be impacted by the
activities associated with
the project.

No specific measures proposed.
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Species and EPBCA
Status

Presence on site

Potential Impact
Description

Likely Impact
Significance

Management and Mitigation

Giant freshwater
crayfish
(Vulnerable)

Species not detected on
site but was detected
downstream (approx. 5km
away)

Potential impact to
downstream water quality
affecting the species

Mitigation measures presented in Section
7.2.4 will be applied to protect
downstream water quality and
environmental flows. Monitoring (Section
9) will be applied to monitor downstream
water quality and additional mitigation
measures applied if required.

Australian Grayling
(Vulnerable)

Species not detected on
site and unlikely to occur
on site given existing
barriers to migration;
however species likely to
occur further downstream

Potential impact to
downstream water quality
affecting the species

Not expected to be
significant given the
relatively benign nature of
surface water discharges,
the mitigation measures in
place to protect aquatic
ecosystems and the
protection of
environmental flows.
Not expected to be
significant given the
relatively benign nature of
surface water discharges,
the mitigation measures in
place to protect aquatic
ecosystems and the
protection of
environmental flows.
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Mitigation measures presented in Section
7.2.4 will be applied to protect
downstream water quality and
environmental flows. Monitoring (Section
9) will be applied to monitor downstream
water quality and additional mitigation
measures applied if required.

As outlined in the table above the majority of species and associated impacts are assessed as
not likely to cause a significant impact under the EPBCA.
The possible exceptions are roadkill impacts to Tasmanian Devils, Spotted-tailed quolls and
Eastern quolls and the possibility of direct impact to breeding masked owl nest sites if any were
to be identified within the site.
With regard to masked owl nesting, the site has already been extensively surveyed for the
species and no nests have been found; indicating a relatively low likelihood of nests occurring
(although not able to be ruled out due to survey limitations). To address the residual risk, preconstruction masked owl nest surveys will be conducted and if nests are identified these will be
avoided until breeding is complete (and the necessary permits sought). With this pre-clearance
survey in place the remaining risk to masked owls is considered to be low and not likely to be
significant.
With regard to Tasmanian devils and quolls it is not possible to accurately estimate the
potentially effects of increased traffic volumes (particularly dawn and dusk trucking during winter
periods) on the species without additional sampling data. For this reason pre-construction
roadkill surveys have commenced and will continue prior to and during the mine development.
This data will be shared with the EPA and Commonwealth and inform the use of site specific
mitigation measures (e.g. rumble strips, slow points, signage etc.). The monitoring program will
continue during construction and operational phases with regular reporting to the EPA and
Commonwealth. Should significant numbers of devils or quolls be identified in the roadkill
monitoring, further mitigation measures will be put in place including signage, fauna controls,
changes to trucking schedules or truck speed limits. This approach is aimed at quantifying the
risk, measuring the outcomes and applying further mitigation measures should the potential
impact on the species become significant.
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9.

Monitoring, Review and Adaptive
Management
This section summarises the proposed monitoring programs for the Project. The detail of each
monitoring program is provided under the relevant section (as referenced below) including
adaptive measures should monitoring show impacts beyond those predicted.

9.1

Pre Clearance Surveys

A series of environmental pre-clearance surveys are proposed throughout this DPEMP to
further confirm baseline conditions prior to construction as outlined below.
As identified in Section 7.4.5, pre-construction surveys of weed infestations will be undertaken,
with subsequent eradication prior to construction commencing. The Weed and Hygiene
Management Plan provided in Appendix H outlines the methodology to be followed.
Pre-construction checks for Tasmanian devils, and masked owls will be undertaken in
accordance with the measures outlined in Section 7.5.4.
Prior to construction one round of the annual Tasmanian devil and quoll population surveys
proposed for the operation phase (refer 7.5.6) will also be undertaken to provide an ‘up to date’
baseline from which to compare during the operational phase.
As identified in Section 7.5.6, prior to commencement of construction, daily monitoring of
roadkill will be undertaken over a 7 day period once every two months, for a minimum of 6
months along the Burnie Port haulage route (Rogetta Road, Upper Natone Road and the
Ridgley highway). The first of these monitoring events was completed in November 2015.

9.2

Construction and Operational Monitoring

During construction and operation, in line with the CEMP/OEMP developed for the Project,
routine surveillance will be required in number of areas. Specifically, this will include:


Daily visual inspections of dust from earthworks;



Daily visual inspections of run-off from works, sedimentation ponds and any diversion or
perimeter drainage lines for integrity and effectiveness;



Regular inspection of machinery for fluid leaks;



Regular (monthly) audits of hazardous material storage, including identification of any
non-compliant storage locations or conditions;



Surveillance during earthmoving for unanticipated heritage finds;



Health and safety monitoring; and



Construction waste monitoring.

In addition to this general surveillance, specific monitoring programs will be implemented to
address each of the risks identified in this DPEMP. The specific monitoring regime for the
Project for each environmental aspect is summarised in Table 9-1 with the full details provided
under the relevant chapters.
The final monitoring programme will be dependent on Tasmanian EPA requirements and
additionally any monitoring requirements imposed by the DOE.
Commitments for each of these monitoring programs are made within the relevant sections of
this DPEMP.

208 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

Table 9-1

Environmental Monitoring Programme

Environmental
Element

Monitoring
Aspects

Monitoring Details

Timing and Frequency

Relevant DPEMP
Section

Acid and
Metalliferous
Drainage

Surface water,
groundwater,
waste rock and
tailings
monitoring

Further geochemical
testing prior to
construction and ongoing
waste rock and tailings
testing during operation.

AMD 7.1

Surface Water

Water quality
monitoring

Surface and groundwater monitoring
addressed below.
Waste rock and tailings testing and
classification in accordance with the AMD
Management Plan (appended to Appendix D).
In-situ and laboratory analysis of surface water
sites identified in Section 7.2 at the locations
identified in Figure 7-10.

Fortnightly in-situ
monitoring
Monthly laboratory
monitoring
Annually for first two
years from Project
commencement
Biennially following
second annual survey for
LOM.

Surface Water: 7.2

Annual
Environment
Report

Surface Water: 7.2

Within three
months of
completion of
each survey

Quarterly for LOM

Groundwater:
7.3.5

Biannual (6 monthly)
surveys during
construction
Post construction survey
at the completion of
construction
Annually surveys
following construction for
LOM

Flora and
Ecological
Communities:
7.4.5

Annual
Environment
Report
Annual
Environment
Report

Aquatic ecology
monitoring

Groundwater
Flora and Ecological
Communities

Water quality
and level
monitoring
Weed and
Hygiene
monitoring

In-situ water quality monitoring, fish and
crustacean surveys, macroinvertebrate
sampling, and a TRCI assessment using sites
and assessment from baseline studies in
Environmental Flows, Water Quality and
Aquatic Values (GHD 2015a). Sites identified
in Section 7.2
In-situ and laboratory analysis of groundwater
sites identified in Section 7.3.5 and Figure
7-14.
Weed and pathogen monitoring and control in
line with Weed and Hygiene Management Plan
(Appendix H), using photographic monitoring
points.

Provision of
Results to
Authority
Annual
Environment
Report
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Environmental
Element

Monitoring
Aspects

Monitoring Details

Timing and Frequency

Relevant DPEMP
Section

Rehabilitation
Monitoring

Monitoring of site rehabilitated after the
construction phase in accordance with Section
7.4.5.

Flora and
Ecological
Communities:
7.4.5

Roadkill
Monitoring

Monitoring for roadkill along mine to port haul
route (Rogetta Road, Upper Natone Road and
the Ridgley highway).

Rehabilitated areas will
be monitored every three
months for the first year
and then annually until a
stable environment has
been achieved.
7 day period once every
two months for a
minimum of 6 months
prior to commencement
of construction (baseline).
Daily during construction
and operation.

Devil and quoll
monitoring

Devil and quoll populations will be monitored
across the Project area using motion-sensing
surveillance cameras to monitor population
changes.

Annually for LOM with
first event prior to
commencement of
construction.

Fauna: 7.5.4

Geoconservation

WTBB
Monitoring

WTBBs will be monitored using permanent
photographic monitoring points.

Geoconservation:
7.6.5

Solid and Controlled
Waste Management

Waste audits

Waste stream volumes and management to be
regularly audited

Biannually in winter and
summer for LOM starting
at least three months
prior to dewatering of
mine pit.
Monthly auditing for LOM

Environmentally
Hazardous Materials

Hazardous
materials audits

Hazardous materials storage and management
procedures to be regularly audited

Fauna
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Monthly auditing for LOM

Fauna: 7.5.4

Solid and
Controlled Waste
Management:
7.9.5
Environmentally
Hazardous
Materials 7.10.5

Provision of
Results to
Authority
Annual
Environment
Report

Collated every
three months
and provided to
DPIPWE.
Summaries in
Annual
Environment
Report
Annual
Environment
Report
Noxious
species to be
reported to
DPIPWE
Annual
Environment
Report
Annual
Environment
Report
Annual
Environment
Report

Environmental
Element

Monitoring
Aspects

Monitoring Details

Timing and Frequency

Relevant DPEMP
Section

Greenhouse Gas
Emissions

GHG
Accounting
(NGER)

GHG emissions to be recorded from fuel use
and energy consumption and reported annually
under the NGERs scheme.

Annually

Greenhouse Gas
Emissions: 7.13.5

Heritage

Aboriginal
artefacts

Identified sites to be reassessed following
construction and removal of cordons.

Once following removal of
cordons.

Heritage: 7.14.5

Provision of
Results to
Authority
NGER report to
Clean Energy
Regulator
annually
Notification to
Aboriginal
Heritage
Tasmania
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10.

Decommissioning and Rehabilitation Mine Closure
A conceptual Mine Closure Plan (MCP) has been developed for the Project in accordance with
the Strategic Framework for Mine Closure (ANZMEC, 2000). This is located in the Design
Summary Report (Section 13 of Appendix A).
A risk assessment was initially completed to identify the key environmental risks associated with
the closing of the mine site; this identified contaminated sites, surface and groundwater quality,
final landform stability, AMD, and also assessed the risk of premature closure.
The MCP by nature is an evolving plan that will be updated as new information on the site
comes to hand; the document will therefore be updated triennially, including cost estimates.

10.1

Closure and Rehabilitation Commitments and Schedule

The following commitments are made in regards to the project closure and rehabilitation
schedule;


Submit details of proposed MCP prior to project approval (Section 13 of Appendix A);



Submit an updated MCP 12 months after commencing operations;



Update the MCP on a triennial basis to accommodate for changes in the mine plan,
updated bond liability calculations and account for progressive closure works;



Progress towards reducing uncertainty in the site closure plan through refining closure
designs during operations; this is done through investigations, designs and monitoring of
progressive rehabilitation where practical;



Log site specific species for collection and establishment of seed harvesting where
required;



Commence site rehabilitation within 1 month of ceasing operations (noting that some
work will be limited to construction during summer only). The site rehabilitation and
decommissioning will comprise;
– Movement of PAF waste to the deepest section of the pit as soon as possible
following completion of active mining operations (task time 3 months);
– Rehabilitation of TSF and potable water dam within the first summer construction
period post operations ceasing (task time 6 months);
– Rehabilitation of NAF WRD within the first summer construction period post operations
ceasing (task time 4 months);
– Removal and decommissioning of process plant and site infrastructure within 18
months of ceasing operations; and
– Post closure monitoring for 3 years upon completion of closure activities.
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10.2

Mine Closure Objectives

The overall objectives of mine closure are as follows:


Remove all infrastructures (aside from that required for long term monitoring and access);



Rehabilitate the site and roads to achieve stable landforms;



Install control measures to avoid leaching of contaminants into the environment; and



Provide for a self-sustaining ecological community that returns the site to its former
status, and minimises long term liability.

10.3

General Rehabilitation Strategy

In general, the site closure and rehabilitation strategy is as follows:
Pre-closure


Conduct stakeholder engagement and consultation process throughout operations, such
that the final closure plan has agreed final land uses, allowing closure designs to be
refined;



Prepare and submit a detailed Decommissioning and Rehabilitation plan to the EPA 6
months prior to known date of closure; and



Complete detailed engineering and tendering phase for closure.

Post-closure
Close site and enter rehabilitation and decommissioning phase, comprising:


Clean-up of site including removal of all rubbish, recyclable materials and chemicals;



Water management and erosion control works;



Reshape and stabilise final landforms;



Remove PAF to pit;



Decommission, demolish and remove process plant and all infrastructure;



Ripping of hardstand areas and revegetation with topsoil and seeding;



Rehabilitation of TSF and WRD’s as per closure design;



Establish weed and pest control programmes;



Post-closure monitoring and maintenance for 3 years post closure; and



Submission of post-closure performance assessment reports, confirming completion
criterion achieved for regulatory acceptance and bond relinquishment.

10.3.1 Post Closure Land use
The final land use post-closure is proposed as ‘bushland’ or ‘plantation forest’; this is similar to
the site’s current use and is considered a conservative assumption at this stage of the project.
Alternative options would be available, and may be investigated throughout the projects
operational life such as ‘stock/farming’ or ‘industrial’ use given the roads and potential
infrastructure developed during the project life, which could partially be sold or transferred upon
closure.
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10.3.2 PAF Waste Management
Based on the geochemical assessment, waste material from the open cut will consist of a
combination of granite, skarn and soils. The material is generally considered non-acid forming
(NAF) based on geochemical analysis, with relatively small zones of potentially acid-forming
(PAF) ore and waste rock.
As outlined in Section 7.1 waste rock management options have been based on an assumed
PAF content of less than 1%.
The proposed PAF material management strategies in relation to closure are outlined below.
Waste Rock
PAF waste rock is proposed to be managed in operations by separating and encapsulating the
PAF within a standalone WRD, then removing the encapsulated PAF upon closure and placing
in the pit, to be submerged beneath the pit lake.
Tailings
Overall, the tailings are generally considered NAF and benign with some neutralising capacity.
The low capacity for acid generation (due to limited proportional volume and potential for
neutralisation by NAF tailings) and rapid refresh rate of the beach (tailings placed in max 0.3 m
layers meaning fresh tailings deposited over the entire storage area every 4 months) results in
very limited risk for generation of AMD during operations.
The post-closure tailings cover will consist of topsoil overlying the 200 m wide tailings beach
adjacent to the crest, with a pond over the remaining storage area. This will result in very low
risk from an AMD perspective post-closure. The tailings beach moves the pond away from the
embankment, lowering the phreatic surface within embankment therefore improving TSF
stability both during operations and closure.
Although soil cover is proposed (due to the low AMD risk of the tails) as a precaution the entire
TSF has been designed with filter zones and therefore allows the option of water holding and
therefore flooding of the tailings if required12. Soil cover is still the preferred closure option at
this time but the design of the dam with water holding capacity provides the option of a water
cover if required. The Mine Closure Plan (to be submitted to the EPA within 12 months of
commencement of mining) will refine the closure approach and will be regularly updated during
mining as new information comes to light.
Waste rock management and tailings management plans will be used during operations to
identify and effectively manage all PAF waste.
Given the relatively small estimated quantity required to be stored, and the conservative
approach proposed for management of PAF materials, it is considered that there is no long-term
risk for PAF waste if the recommendations of the proposed operation and closure plan are
followed.
10.3.3 Contaminated Materials Management
There is not expected to be a significant volume of contaminated materials remaining at the
completion of mining operations. The major area at risk for contamination (via hydrocarbon and
chemicals spills) is the Plant site, for which the most susceptible areas are covered with

During the detailed design phase (and early mining) further geochemical test work will be
undertaken. Assuming this additional data confirms the current assertion that the tailings are almost
exclusively non-acid forming, then application will be made to the Director EPA to have subsequent
dam raises modified to remove the planned filters. This will occur only on approval from the Director.
12
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concrete slabs. Chemical areas will consist of slabs and spill bunds. All vehicles will be fitted
with spill kits, and spills managed and treated during the operational phase.
Minor areas where soil contamination is found during the post-closure phase (during plant
decommissioning) will be excavated and treated in stockpiles (pending level of contamination
and timeframe to treat) or removed and deposited in an offsite landfill (Burnie) under the
appropriate licences.

10.4

Concept Closure Designs

For the purpose of developing concept closure designs, a post-closure land use is required to
be determined. At this stage it is assumed the post-closure land use will return to ‘bushland’ or
‘plantation forest’ use.
10.4.1 Mine Pit
The closure concept design for the pit is to flood the void to form a freshwater lake. This would
commence within a month of ceasing mining operations, and take approximately 7 years for the
pit lake to spill at its decanting point at its most northern extent to Holloway Creek, which runs to
the Blythe River.
Some general stabilisation and rehabilitation works may be required above water level. A
permanent outlet would be excavated through non-erodible rock to safely discharge floods to an
adjacent unnamed tributary of the Blythe River. The weathering profile of the pit and removal of
all mineralised material from the pit as either ore or waste means a very low risk for AMD in
exposed pit walls. However, should this occur there are mitigation strategies available such as
pushing down exposed sulphides in the pit wall above the final lake level into the pit lake or
pushing down the wall exposure to a suitable grade to allow capping with clay.
Once the pit lake reaches the overflow level, is it considered a low risk as pit lake geochemistry
is expected to be neutral due to the very limited PAF material left in the pit walls. All material in
the pit wall above the final lake level is expected to be NAF.
During filling of the pit lake with PAF waste material, if water quality issues (low pH or metals)
are identified through water quality sampling, this can be quickly controlled by in-pit dosing well
before the pit spills. The risk for water quality discharge issues occurring reduces as the fill and
pit walls are submerged.
10.4.2 TSF
The TSF concept has been developed with closure in mind. The concept is based on the
assumption that the tailings are predominately Non-Acid Forming (NAF) but accommodates
management measures for the predicted small volume of PAF tailings.
Relatively flat (2.5H:1V) downstream rockfill batters will limit erosion and should achieve long
term stability requirements.
The design allows for local shaping of the tailings to drain the TSF surface via an engineered
outlet channel. The channel would discharge downstream to an unnamed tributary of the Blythe
River and would be designed to safely pass extreme floods.
The scoping study design allows for partial capping of the tailings at closure with a combined
soil-water cover; the tailings are considered NAF, hence the proposed cover is for revegetation
and erosion control only. The tailings beach moves the pond away from the embankment,
lowering the phreatic surface within embankment therefore improving TSF stability both during
operations and closure. The partial soil cover over the exposed tailings will be revegetated to
provide a stable, non-eroding beach.
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As noted above, although a partial soil cover is proposed on closure given the low AMD risk of
the tails, as a precaution the entire TSF has been designed with filter zones and therefore
allows the option of a water cover on closure if required. The option for a full water cover is a
precautionary measure and not the preferred closure approach at this time. The closure plan will
be further defined during the detailed design and early mining phases and documented in a
Mine Closure Plan (to be submitted to the EPA and updated regularly during life of mine).
The water storage dams at the TSF site shall be decommissioned by emptying stored water
before removal of embankment fill, to prevent ponding and to form a stable and non-eroding
landform for rehabilitation, and re-establishing natural drainage.
All TSF infrastructure including decanting facility, pump station and pipelines will be removed on
closure.
10.4.3 NAF Waste Rock Dump
The operational and closure designs assume that the Western WRD is used for NAF material
only. The NAF WRD will be designed and constructed in a manner which is consistent with the
surrounding topography to minimise the visual impact. The final batter slopes will allow for long
term stability requirements and limit surface erosion. The design allows for the NAF WRD to be
covered by topsoil (to be stockpiled following stripping of the pit and WRD areas), and
revegetated upon closure. The WRD will be adequately drained during operations and closure.
Run-off from operations will be captured in sediment ponds before being discharged to either
Holloway Creek (which subsequently reports to the Blythe River) or pumped to the TSF,
pending water quality meeting predetermined criteria (refer Section 7.2).
Upon closure, runoff from the top of the WRD shall be directed to the pit lake which discharges
to Blythe River. Where runoff from the lower WRD benches is unable to be redirected to the pit
via gravity, WRD sediment loads will reduce sufficiently post-closure to allow the sediment dam
to be decommissioned, facilitating direct discharge to Holloway Creek.
Alternatively, if it is required to revegetate the batter slopes of the dump (from a stability or
visual impact perspective), then the batters could be dozed down over benches (thereby
flattening batter slopes) and the entire landform would be covered with topsoil 0.5 m thick, then
seeded with local native species. Some benches would need to be retained / reformed to
mitigate the potential for erosion and rills being formed.
10.4.4 PAF Waste Rock Dump
The operational and closure designs assume that the Northern WRD is used for PAF material
only. The PAF WRD will be designed and constructed in a manner which is consistent with the
surrounding topography to minimise the visual impact.
The PAF WRD will be managed during operations in such a manner that assumes the WRD will
need to be maintained for the long-term, to reduce the environmental risks should a temporary
care and maintenance period occur. This will be done by encapsulating the PAF waste rock with
5 m of low permeability material, and adding lime to neutralise the acidity potential. The final
batter slopes will allow for long term stability requirements and limit surface erosion. The WRD
drainage during operations will be captured in a sediment dam for final polishing before being
discharged to either Holloway Creek (if quality is found to meet predetermined criteria) or
pumped to the TSF.
Upon closure, the PAF material is proposed to be returned to the pit and submerged within the
pit lake by a minimum 2 m of water cover (however given the design and operational controls it
may also be feasible to prove the dump could be managed in-situ for closure, pending EPA
approval).
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Following removal of the PAF WRD to the pit, the underlying area will be ripped and covered
with topsoil. The sediment dam will be used to manage sediment loads during the rehabilitation
phase, following which sediment shall be removed and placed in the pit, and the dam
decommissioned facilitating direct discharge to Holloway Creek.
10.4.5 Mill Site and Other Infrastructure
At closure, plant and other infrastructure will be dismantled and removed from site. Where
economical to do so, steel and other materials will be salvaged and recycled. Where
appropriate, construction rubble will be disposed in the pit. Hardstand areas, access and haul
roads will be rehabilitated by ripping, seeding and re-establishment of natural drainage lines.

10.5

Closure Water Management

Details on proposed closure water management are provided in the Design Summary Report
(Appendix A) and summarised as follows:


Return the rehabilitated catchment of each domain to its original natural drainage lines,
where practical;



Minimise risk for erosion, and remove reliance on active water management controls to
achieve a sustainable water management plan. Remove all temporary sediment traps
following stabilisation of rehabilitation materials (it is anticipated that this will occur 6
months post rehabilitation, once vegetation establishment reduces erosion to acceptable
levels); and



Maintain access to monitoring point for each dump for post-closure monitoring.

Details on post-closure water management strategy specific to each domain are provided in the
Design Summary Report.

10.6

Premature Mine Closure

In addressing premature closure, it is necessary to review the risks for each of the site domains.
In general, there shall be a sufficient closure provision for the project bond which can be made
available for closure works, which can also be applied to early closure. It would also be
necessary to ensure should the project enter a phase of temporary Care and Maintenance
(C&M) that environmental risks can also be managed.
10.6.1 WRDs
The NAF WRD presents limited risk in the event of early closure; risks are limited to stability and
erosion, and ensuring sufficient provisioning. As each WRD stage has the same outer profile
and top drainage design as the final closure profile, simple re-contouring and revegetation only
is required. Sufficient topsoil will be stockpiled adjacent to the WRD from startup, to allow
closure at any stage (and early rehabilitation will be undertaken where practical).
The PAF WRD will be encapsulated with lower permeability materials and neutralised within the
dump itself during operations. Therefore, should a C&M phase be required, the top surface of
the dump only will be required to be capped with a layer of low permeability materials and
revegetated.
In the case of early closure, the PAF dump would be removed to the pit for deposition
underwater pending the stage of the pit and filling times, or alternatively could be assessed for
capping and rehabilitation in-situ as per the plan outlined for a C&M phase (pending EPA
approval). The settlement dam would be removed as soon as runoff was confirmed as suitable
for direct discharge once sediments from the rehabilitation works reduced to acceptable levels.
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10.6.2 TSF
The TSF will be designed to be safe, stable and non-eroding at every staged TSF raise, and
designed to accommodate extreme flood/earthquake events as per relevant ANCOLD
guidelines.
As the dam will be designed with filter zones and capable of water ponding on the embankment,
flooding of the tailings is proposed in the event of unplanned/premature closure. As noted
previously, additional geochemical data will be collected during the detailed design and early
mining phase. If that data confirms the current assertion that the tailings are almost exclusively
non-acid forming, then application will be made to the Director EPA to have subsequent dam
raises modified to remove the planned filters. This will occur only on approval from the Director.
In the event filters are removed from the dam raises (filters will not be removed from the starter
dam which is designed to hold water) early closure would involve the tailings beach being
rehabilitated via capping with weathered materials, placing topsoil and seeding with local
species to limit erosion via wind and rain. The decant pond location during operations would be
similar to the location at closure; potential upgrades of the emergency spillway may be required
to act as a final spillway, via reshaping and rock lining. Sufficient topsoil would be stockpiled
from the initial TSF stripping to rehabilitate the tailings and embankments at any stage of early
closure.
Premature closure will be further refined in the Mine Closure Plan (to be submitted to the EPA)
once detailed design work has provided additional geochemical data.
In the case of a C&M stage occurring, the TSF would be subject to the usual dam surveillance
and monitoring requirements during operations. In the case of C&M it may be feasible to leave
the dam in its operational state, as long as beaches had formed and erosion of the tailings
beach by wind could be controlled (likely only required during prolonged dry periods).
10.6.3 Pit
If entering early closure, the pit would be allowed to fill and subsequently decant out to the
natural environment. The time to fill would be dependent on the stage of development of mining
on closure.
Should the mine enter a C&M phase, the pit pumping could continue to maintain the dewatered
pit, should the C&M phase be seen as short-term. Alternatively, for a longer C&M phase, it is
likely the pit would be allowed to fill and decant, which would require assessment into the impact
on resuming operations (drawdown time and impact of discharge rate to the receiving
environment). Given the very limited risk for PAF formation in the pit, either option is considered
feasible.
Water quality monitoring would be undertaken in both cases to detect issues and allow action.

10.7

Post Closure Monitoring

Post closure monitoring is outlined in the Design Summary Report and summarised in the Table
10-1.
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Table 10-1

Post Decommissioning Monitoring Programme (3 Year Period)

Area

Parameter

Sampling/Monitoring Approach

Sampling/Monitoring
Frequency

Open Pit

Pit wall stability

Geotechnical Assessment
Visual inspection and photographic
record.

Annual

Pit water quality

Water level and parameters as
identified in Table 10-2. This will be
done pre and post removal of the
PAF WRD to the pit

Quarterly

Revegetation

Planting survival/success rate (as
per agreement with revegetation
contractor).
Weed invasion.
Develop photographic record.

Minimum Annually.
More frequent visual
monitoring in
conjunction with other
monitoring

Drainage line

Visual assessment for erosion.

Annual

Stability

Geotechnical Assessment
(landform stability, erosion)
Visual inspection and photographic
record.

Annual

Revegetation

Planting survival/success rate (as
per agreement with revegetation
contractor).
Weed invasion.
Develop photographic record.

Minimum Annually.
More frequent visual
monitoring in
conjunction with other
monitoring

PAF WRD

Revegetation

Planting survival/success rate (as
per agreement with revegetation
contractor).
Weed invasion.
Develop photographic record.

Minimum Annually.
More frequent visual
monitoring in
conjunction with other
monitoring

TSF

Revegetation

Planting survival/success rate (as
per agreement with revegetation
contractor).
Weed invasion.
Develop photographic record.

Minimum Annual.
More frequent visual
monitoring in
conjunction with other
monitoring

Dam safety

Visual routine inspections.
Monitoring data review
Surveillance inspection and report
(dams engineer)

Weekly.
Quarterly.
Annually

Seepage water
quality in
collection sump

As per parameters identified in

Quarterly

Stability /
Security

Visual road inspection checklist
(drainage, erosion, potholing, etc.),
check for unauthorised access.
Weed invasion.
Develop photographic record.

Annually.
More frequent visual
monitoring in
conjunction with other
monitoring.

Plant Site

NAF WRD

Roads

Surface
Water Quality
Groundwater
Quality

Parameters as
identified in
Table 10-2.

Table 10-2

Quarterly
Monitoring at identified locations as
per operational locations.

Quarterly
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Table 10-2

Post Closure Monitoring Water Analytical Schedule

Test*

Method

Field Parameters – pH, ORP, T,
EC/Salinity, DO (%sat and ppm)
Total dissolved solids
Major anions (Cl, SO4, CO3, HCO3)

Measured in Field

Major cations (Ca, Mg, Na, K)
Total hardness as CaCO3
Sulfide
Dissolved Metals – multi element scan
As, Cd, Cr, Cu, Pb, Ni, Zn, Al, Fe, Se
Metals - Hg
Ammonia as N
Nitrate + Nitrite as N
Fluoride (Soluble)
Dissolved organic carbon (DOC)
Total phosphorus

Level of
Reporting
~ 1% of range

APHA 2540 C
APHA 4500 Cl--B/C/G,
SO42- -E, 2320B
ICPAES - APHA
3120/USEPA 6010
APHA 2340B
APHA 4500S2--D
ICPMS

1 mg/L
1 mg/L

FIMS APHA 3112 Hg-B
APHA 4500 NH3 -H
APHA 4500 NO3--I
APHA –F C Specific Ion
Electrode)
APHA 5310 B
APHA 4500 P-H

0.1(ug/L)
0.01 mg/L
0.01 mgL
20-100

1 mg/L
1 mg/L
0.1 mg/L
10-1 ug/L

1 mg/L
0.01 mg/L

*The analytical suite may be reduced after baseline sampling to omit metals or other
contaminants considered unlikely to be significant at the site based on baseline water and rock
chemical analyses.
10.7.1 Water Monitoring
Pre-mining and operational monitoring data will assist in establishing local trigger values in
accordance with the relevant guidelines. These values will then be utilised as a method for
determining post-closure completion criteria to demonstrate that impacts resulting from the
operation have ceased or significantly decreased.
10.7.2 Rehabilitation Monitoring
A checklist will be prepared that identifies all rehabilitated areas that require inspection, and the
individual items that should be considered as part of the inspection. The general inspection will
be undertaken quarterly for the first three years after closure activities cease, and will identify
the following:


Maintenance requirements such as remedial earthworks etc.;



Presence of weeds, pests or disease;



General observations regarding the success of vegetation reestablishment;



General observations in relation to presence of erosion and landform stability issues; and



Checking that warning signage and barriers at entrances to voids are still intact.

10.7.3 Reporting
Reports detailing the monitoring results and site inspection outcomes will be undertaken
annually for the full 3-year period post closure. The reports and monitoring are to be undertaken
by suitably qualified individuals, and provided to the relevant governing authorities. After the
initial 3 years post closure, all monitoring data and reports will be reviewed by the EPA and if
deemed necessary, alterations to the current monitoring procedures will be made.
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10.8

Mine Closure Cost Estimate

A preliminary mine closure cost estimate has been prepared and provided in the Design
Summary Report (Appendix A) which identified approximately $16 million as the required
closure cost for the Project at this time (including a 30% contingency).

Commitment 55
Submit a standalone Mine Closure Plan (incorporating
Early Closure) to the EPA 12 months after commencing operations.
Commitment 56

Update the Mine Closure Plan on a triennial basis.

Commitment 57
Implement post closure monitoring in accordance with
Table 10-1 for at least 3 years post closure.
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11.

Commitments
A summary of the commitments made for the Project is presented in Table 11-1. The
responsible party for all commitments is FML.
Table 11-1

Project Commitments Summary

No.

Commitment

Timeframe

1

Prior to construction a water balance for each TSF stage will
be provided to the EPA as part of the detailed design
process.
Waste rock will be tested in accordance with the AMD
Management Plan and all PAF classified material will be
deposited in the northern WRD and encapsulated on all
sides.
Drainage from the WRDs will be collected in drains, diverted
to settlement ponds and tested for water quality prior to
discharge to Holloway Creek or the TSF. If the water quality
meets ANZECC 95% species protection criteria it will be
discharged to Holloway's Creek. If it does not it will be
pumped to the TSF for dilution and included in the flow paced
discharge of decant water from the TSF.
Upon closure all PAF from the northern WRD will be
encapsulated in the mine pit to be submerged in a proposed
pit lake (unless an acceptable in-situ solution can be resolved
with approval from the EPA).
Additional static NAG and NAPP, kinetic NAG and ABCC
testing from additional drilling subsequent to approval will be
carried out, along with column leach testing on samples
identified as risk material. The results of the testing will be
used to validate currently available data and if necessary,
modify the AMD Management Plan.

Prior to
construction

2

Section of
DPEMP
2.10

During
operation

7.1

During
operation

7.1

During closure

7.1

Prior to
construction

7.1

In the event of premature shut down if any PAF tailings are
exposed at the TSF these will be covered with sufficient inert
material to ensure any small quantities of PAF remain
unexposed.
Materials will be managed in accordance with the AMD
Management Plan included as Appendix C of the AMD and
Hydrogeology report (Appendix D).
TSF construction materials will be subject to geochemical
testing (static NAG/NAPP) to ensure they are NAF.

During
premature
shutdown

7.1

At all times

7.1

During
construction

7.1

9

A Construction Environmental Management Plan will be
prepared prior to construction.

Prior to
construction

7.2

10

A flow meter will be installed on the Blythe River at the
proposed point of discharge.

Prior to
operation

7.2

11

Flow paced discharge will be applied for the TSF decant and
water will be discharged to the Blythe at a rate suitable to
achieve a minimum 7.78 fold dilution.
Aquatic ecology monitoring will be undertaken annually for
the first two years of the Project, then biennially for the
remaining years of operation.

During
operation

7.2

During
construction
and operation

7.2

3

4

5

6

7
8

12
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No.

Commitment

Timeframe

13

Water quality sampling will be undertaken fortnightly for insitu monitoring and monthly for laboratory analysis (weekly
for the TSF decant pond water) for the life of the Project.
Monitoring will be conducted for the parameters shown in
Table 7-13 at the locations shown in Figure 7-10.

During
construction
and operation

14

Groundwater monitoring will be undertaken at the sites
shown in Figure 7 14 (or alternative sites as agreed with the
EPA) on a quarterly basis for the parameters shown in Table
7 19 and reported annually to the EPA.
An updated groundwater model will be prepared during the
detailed design phase prior to commencement of
construction.
The grassland (mapped as GPL) along the Ridgley Highway
adjacent to the power line route will be avoided either by
construction within adjacent exotic vegetation or by
constructing overhead instead of underground in this area
and spanning the grassland patches overhead with power
poles at either end.
All areas of temporary disturbance will be progressively
rehabilitated as soon as works have finished in that area and
long term rehabilitation of the mine site will be undertaken in
accordance with the principles outlined in the Mine Closure
Plan (refer Section 10) which will be further detailed in a
Decommissioning and Rehabilitation Plan.

During
construction
and operation

7.3

Prior to
commencement
of construction
During
construction

7.3

During
construction
and operation

7.4

18

Weed and hygiene control will be in accordance with the
Weed and Hygiene Management Plan (refer Appendix H).

7.4

19

Weed monitoring and control will be undertaken preconstruction, 6 monthly during construction and annually
during operation.

20

Pre-clearance den surveys will be undertaken for Tasmanian
devil and spotted-tailed quoll in accordance with the DPIPWE
Survey Guidelines and Management Advice for Development
Proposals That May Impact on the Tasmanian Devil and any
identified dens will be subject to a Decommissioning Plan,
submitted to DPIPWE.
Pre-clearance nest surveys will be undertaken for masked
owls and if nests are identified exclusion zones will be
applied until the completion of the breeding season.

During
construction
and operation
Preconstruction,
during
construction
and operation
Preconstruction

Preconstruction

7.5

15
16

17

21

Section of
DPEMP
7.2

7.4

7.4

7.5

22

Permits from DPIPWE will be sought for any impacts to
Tasmanian devil dens, spotted-tailed quoll dens or masked
owl nest identified during pre-clearance surveys.

Preconstruction

7.5

23

Roadkill monitoring will be conducted pre-construction, during
construction and during operation by a suitably qualified
person, with all results provided to DPIPWE within 3 months
of collection.

7.5

24

Population surveys will be conducted for Tasmanian devil
and spotted-tailed quoll prior to construction and annually
thereafter.

Preconstruction,
during
construction
and operation
Preconstruction,
during
construction
and operation

7.5
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No.

Commitment

Timeframe

25

Traffic speeds within the mine site and Rogetta Road will be
restricted to 40km per hour at all times.

All stages

26

All new and upgraded roads will be constructed with a pale
road pavement to improve fauna visibility and reduce roadkill.

During
construction

7.5

27

Road margins within the mine site, Rogetta Road and Upper
Natone Road will be routinely slashed to maximise visibility
and minimise roadside foraging.
Daily carcass removal from roadsides along the haulage
route will be undertaken during construction and operation to
limit roadside savaging.
Annual photographic monitoring of buttongrass moorland
health will be undertaken within the area of modelled
drawdown.
All haul trucks will have their loads covered to minimise dust
generation.

During
operation

7.5

During
construction
and operation
During
operation

7.5

During
construction
and operation
During
construction
and operation
During
construction
and operation

7.7

During
construction
and operation
All stage

7.7

28
29
30
31

Online complaints register to be established and maintained
for dust.

32

Visual monitoring to be conducted as part of daily site
monitoring, with management and mitigation techniques to be
employed if deemed dust levels are deemed to be at
nuisance levels.
Stockpiles and unpaved roads will be sprayed with water or
dust suppressant if dust generation found to be significant
issue.
The process plant will achieve a noise limit of 80db(A)
measured at 15m from the process plant.

33
34

Section of
DPEMP
7.5

7.6

7.7
7.7

7.8

35

Trucking of ore from the mine to Burnie Port will be restricted
to the hours of 7am to 7pm.

Operation

7.8

36

Blasting to occur during daylight hours only.

7.8

37

Online complaints register to include noise complaints, with
follow up noise surveys and further mitigation if complaints
cannot be readily resolved.
Waste streams will be segregated, stored in designated
areas, covered where appropriate and only removed from
site by a licenced disposal contract service to a licenced
facility.
Monthly waste audits will be undertaken during operation with
results included in annual reports to the EPA.

Construction
and Operation
Construction
and operation
Construction
and Operation

7.9

Operation

7.9

38

39

7.8

40

All hazardous materials will be stored in suitably bunded
areas in accordance with the relevant guideline.

Construction
and Operation

7.10

41

Any spilt waste will be immediately reported to the site
manager and clean-up will occur.

Construction
and Operation

7.10

42

The EPA will be notified of any significant spill event (>100L
or any spills affecting waterways) within 24hrs.

Construction
and Operation

7.10

43

Inspections and audits of environmentally hazardous material
use and storage will be undertaken monthly and included in
annual environmental reports submitted to the EPA.

Construction
and Operation

7.10

224 | GHD | Report for Forward Mining Ltd - Rogetta Project, 32/17262

No.

Commitment

Timeframe

44

An Emergency Management Plan will be prepared prior to
construction and provided to Tasmanian Fire Services, other
relevant emergency services and Forestry Tasmania.

Prior to
construction

45

A simple EMS will be developed prior to construction, which
will subsequently be built upon to achieve a suitable EMS
prior to commencement of operation.
FML will prepare a CEMP prior to construction which
addresses all key management measures and commitments
in this DPEMP, and ensure that all site contractors prepare
suitable environmental management documentation in
accordance with the overarching site CEMP.

Prior to
construction

7.12

Prior to
construction

7.12

FML will prepare an OEMP prior to commencement of
operation which addresses environmental management of
mine operation and includes all key management measures
and commitments of this DPEMP.
National Greenhouse and Energy Reduction Scheme
(NGERS) reporting will be undertaken annually for as long
the Project remains above the reporting thresholds.

Prior to
operation

7.12

Construction
and operation

7.13

All Aboriginal heritage sites will be identified in the CEMP for
avoidance and sites AH13028 and AH13029 will be
physically protected during construction by temporary
fencing.
Construction and Operational Health and Safety
Management Plans will be prepared and implemented prior
to construction and operation respectively.
All major health and safety incidents will be recorded and
reported to WorkSafe Tasmania.

Prior and
during
construction

7.14

Prior to
construction
and operation
At all times

7.18

52

Safety audits will be undertaken on a monthly basis during
construction and operation, with results recorded and made
available to relevant regulatory authority(s).

Construction
and operation

7.18

53

Recommendations made in the Bushfire Protection
Assessment (2015) will be adopted during detailed design
and form a component of the Building Approval to Council.

During detailed
design

7.19

54

The Bushfire Protection Assessment will be updated after
Detailed Design but before construction to reflect any
changes in infrastructure layout within the process plant site.
The updated Assessment will be provided to Council and the
EPA.

Prior to
construction

719

55

Submit a standalone Mine Closure Plan (incorporating Early
Closure) to the EPA 12 months after commencing operations.

10.8

56

Update the Mine Closure Plan on a triennial basis.

57

Implement post closure monitoring in accordance with Table
10 1 for at least 3 years post closure.

Before 12
months into
operations
During
operation
At least 3 years
post closure

46

47

48

49

50
51

Section of
DPEMP
7.11

7.18

10.8
10.8
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12.

Conclusion
The Project involves the extraction and processing of magnetite iron ore from an open-cut mine
pit in the north of the state. The extraction process uses the widely accepted method of drill and
blast followed by excavation to a processing plant, with waste carted to a number of waste rock
dumps and process tailings sent to a tailings storage facility. The final refined magnetite product
will be trucked to Burnie Port for export.
The Project is considered by the majority of stakeholders approached to be a large positive for
the economy of the north-west region, with recent closures of a number of key businesses in the
region resulting in significant unemployment. With a commitment by FML to hire locally,
contractors and the available workforce in the Burnie region are well positioned to benefit from
the Project for a number of years.
Environmentally, as the mineralogy of the target magnetite and host rock is not considered a
significant AMD risk, the main environmental concerns with the Project stem to other areas that
are considerably more manageable, such as vegetation clearance, fauna disturbance, traffic
impacts, weed management and water management.
Surface and groundwater management is one of the highest priorities for the Project; given that
potentially large amounts of groundwater may enter the mine pit and require dewatering and
downstream management. A concern with the water is the elevated levels of fluoride found in
the aquifers surrounding the mine pit. This has been addressed through a thorough
investigation into the proposed receiving environment, the implementation of a flow paced
discharge, and the use of conservative threshold concentrations to be achieved in the receiving
environment.
Several threatened species are known to inhabit the Project area; risks to these species are
posed through direct land clearance as well as ongoing impacts through roadkill. These risks
are to be managed through pre-clearance surveys, construction controls, on site speed limits
and robust monitoring programs. If the monitoring programs find ongoing impacts to threatened
fauna (e.g. through fauna roadkill) then additional mitigation measures will be put in place.
Effective planning, together with a commitment by FML to sound management of the site are
expected to result in minimal disturbance to the aspects of potential concern. To ensure this is
the case, FML have committed to an extensive environmental monitoring plan that has been
designed to alert environmental management of early warning signs of any impacts arising as a
result of the Project.
Environmental management for the Project has taken into account the key State and
Commonwealth policies and guidance documents when forming management strategies to
ensure environmental practices and monitoring programmes meet the standards expected of
the relevant regulators.
Progressive rehabilitation will be a key component of the Project and will be carefully planned to
return the Project area to as close as possible to pre-mining condition.
Depending on the success of the Project, both economically and environmentally, it may lead to
the development of a newly invigorated mining industry in the north-west of Tasmania, with
several other similar deposits of minerals known in the region. FML acknowledge that sound
environmental management of the Project is paramount to its success and longevity and, along
with occupational health and safety, will be the key focus for site management.
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