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Kookaburra Gully Graphite Mine
Mining Lease Proposal
Australian Graphite Pty Ltd
(AGL: a wholly owned subsidiary of Lincoln Minerals Limited)
This Community Information Update provides a summary of the
key components of the Concept Design Plan and Mining Lease
Proposal for the proposed Kookaburra Gully Graphite Mine
located on Pillaworta Road in the Koppio region of the Lincoln
Uplands following further investigations, discussions with
Government and ongoing stakeholder and community
engagement.
Mineral Claims have been registered by the Department of State
Development (DSD) for the Project and a Mining Lease
Application and Mining Lease Proposal have been lodged based
on the following summary. Information about how you can view
the Mining Lease Proposal is included in this update.
PROJECT UPDATE
What has been happening?
Since our last update (February 2015), the project team has made minor
revisions to the Mining Lease Proposal (MLP) for the proposed
Kookaburra Gully Graphite Mine. These have been made to clarify potential impacts on the community (dust and
noise), flora, surface water and groundwater. The project team also prepared and lodged an EPBC Referral. The
conceptual mine plan on Mineral Claims MC 4372 and MC 4373 has not changed. The MLP includes:
!

optimisation of the layout for mining operations and the way the site will be progressively developed and
rehabilitated, including the pit, process plant, waste rock storage facilities, tailings storage facility and stockpiles
(see figure below) to protect native vegetation, minimise the area of arable land impacted, and minimise
environmental impacts such as dust, surface water flow, noise and carbon offsets;

!

technical assessments including flora, fauna, surface water, groundwater, noise and air quality surveys, to
understand and mitigate any potential impacts; and

!

risk assessment of the various potential impacts.

MC 4372

MC 4373

Kookaburra Gully Conceptual Mine Plan
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The Kookaburra Gully Mineral Resource
The Kookaburra Gully resource modelling was undertaken by AMC Consultants Pty Ltd (AMC) and OreWin Pty Ltd
(Lincoln Minerals Limited, ASX Release 19 December 2013), and was based on information compiled by Lincoln
Minerals Limited (LML) geologists. The Mineral Resources in accordance with JORC Code 2012 at Kookaburra Gully
are set out in the table below. The table shows two alternative calculations (and production strategies) that AGL is
currently developing. At a nominal 5% cut-off, the Indicated and Inferred Mineral Resources total 2.20 million tonnes
(Mt) at 15.1% TGC.
JORC (JORC Code 2012) Mineral Resource for Kookaburra Gully project
5% TGC lower cut off grade

2% TGC lower cut off grade

Million
tonne

Average
grade

Contained
graphite

Million
tonne

Average
grade

Contained
graphite

(Mt)

(% TGC)

(tonnes)

(Mt)

(% TGC)

(tonnes)

Indicated

1.47

13.9

204,352

2.10

10.6

223,349

Inferred

0.73

17.3

127,425

1.16

12.2

137,370

Total

2.20

15.1

331,778

3.23

11.2

360,719

Category

With drilling intercepts up to 39.7% TGC and several significant intervals averaging >20% TGC (Lincoln Minerals
Limited, ASX Release 19 February 2013), Kookaburra Gully is one of Australia’s and the world’s premier graphite
deposits. Outside of China and excluding the small but high purity Sri Lankan vein deposits, Kookaburra Gully is
recognised as a Top 10 graphite deposit in the world with respect to grade
The ultimate optimised pit based on economic parameters contains 1.8 Mt of potential mineable material, at a grade of
15.28% TGC. On this basis, over 7.5 years of production would be possible at the process rate of 250,000 tonnes per
annum (tpa) of graphite-bearing schist.
Petrological studies have shown that Kookaburra Gully graphite occurs as fine to coarse flakes with an average
graphite flake size of 350-500 microns disseminated in a quartz-mica matrix (± feldspar ± tourmaline and other
accessories). Near-surface lithologies are extensively altered to kaolinitic clay with remnant quartz and accessories.
Metallurgical flotation tests have been undertaken by ALS Metallurgy Laboratories in Adelaide using a laboratory scale
flotation system and a bulk water sample collected from the Tod Reservoir. Results of metallurgical tests are shown in
the table below and provide details of the graphite flake products.
Metallurgical test results for bulk aircore drill samples (A and B) and trench samples (C and D)
Aircore A

Aircore B

Depth BGL

28–38 m

43–67 m

1–2 m

1–2 m

2–5 m

Depth AHD

122-134 m

94-123 m

188-189 m

188-189 m

152-155 m

Graphite recovery

91.2%

98.1%

75.5%

63.8%

86.6%

Total Concentrate
Grade

93.7% TGC

94.3% TGC

97.3% TGC

97.0% TGC

92.2% TGC

Screened
concentrate

Assay
TGC%

Dist’n
%

Assay
TGC%

Dist’n
%

Trench C-1

Assay
TGC%

Dist’n
%

Trench C-2

Assay
TGC%

Trench D

Dist’n
%

Assay
TGC%

Dist’n
%

+300 µm

nd

nd

nd

nd

93.4

1.1

+177 µm, -300 µm

nd

nd

nd

nd

93.4

6.4

nd

93.4

4.5

+150 µm, -177 µm

nd

nd

nd

+150 µm

95.3

2.9

96.5

2.3

97.8

8.9

94.8

24.3

+106 µm, -150 µm

95.3

7.3

96.5

6.3

97.5

14.1

97.0

16.2

94.0

11.0

+75 µm, -106 µm

94.4

11.1

96.5

10

97.1

23.1

97.5

23.8

94.1

16.7

+20 µm, -75 µm

94.3

61.2

95.8

50.8

96.7

47.3

97.6

34.0

94.2

49.1

-20 µm

90.4

17.5

90.7

30.7

94.5

6.6

93.4

1.7

79.8

11.1

*BGL is below ground level; AHD is Australian Height Datum; Dist’n is distribution; nd is not determined
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Deposit Geology
The Kookaburra Gully graphite deposit consists of a series of graphitic schist lenses which are interpreted to be fold
limbs of an antiformal structure hosted by highly metamorphosed rocks of the Palaeoproterozoic Hutchison Group of
the Gawler Craton. These metasedimentary rocks were metamorphosed to Upper Amphibolite and, locally, Lower
Granulite facies metamorphic conditions and multiply deformed during the Kimban Orogeny (about 1,710 million years
ago) into a series of tight synclines and anticlines, bordered by major fault and ductile mylonite zones. The earliest
phase(s) of folding produced a series of overturned and refolded isoclinal folds while the last phase of folding and
ductile shearing produced a series of tight NE- and SW-plunging synforms and antiforms within the Hutchison Group.
The combination of these events has deformed the graphite units into a series of relatively thin lenses in the limbs of
those folds but thicker multiple lenses in the hinge zones.
The deposit strikes roughly NE-SW and dips to the SE at approximately 40–50 degrees (locally up to 80 degrees), with
a strike length of graphite mineralisation of at least 535 m. It is interpreted that the antiformal structure plunges to the
south.
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Throughout much of the area, bedrock is covered by thin Cainozoic sediments, including partially lateritic Tertiary
peneplain deposits and veneers of Quaternary to Recent alluvium, calcrete and soil, so that basement outcrops are
largely restricted to scattered outcrops exposed on hillsides and along drainage channels. The extent of the Tertiary
weathering process has altered primary metamorphic minerals such as feldspar and mica to various clays down to
depths of 30 m below the original peneplain surface. That surface has been dissected by Quaternary to Recent erosion
such that the Tertiary peneplain is now represented by the tops of hills with fresher bedrock locally exposed in deeper
gullies. Bedrock exposures on the tops of hills are generally quite saprolitic and bleached in colour with hard
honeycomb bands and nodules or bands of lateritic ironstone. Whilst general textures and geological structures are
preserved in these hilltop exposures, primary mineralogy has been almost totally altered to clay with relic quartz grains.

Project Economics
Following a Scoping Study by Parsons Brinckerhoff (“PB”) for the Kookaburra Gully Graphite Project in mid-2012, AMC
Consultants Pty Ltd carried out preliminary pit optimisations in 2013-14 and prepared a conceptual mine plan for
Kookaburra Gully based on graphite prices at the time and estimated mining costs. The assumptions were:
Nameplate capacity at 85% availability

Unit

Base Case

Treatment rate

dmt/a

250,000

Capital cost

$m

40.4

Ore head grade

% TGC

15.1

Concentrate recovery

%

90

Concentrate grade (low-high)

%TGC

94 – 97

Concentrate

dmt/a

34,229

Revenue price assumption (low-high)

A$/t concentrate

1,077 – 1,382

Pit slope

degrees

37

Mining cost – plant feed

$/t feed

8.91

Mining cost – waste

$/t

3.06

Drill-and-blast cost (below 30m)

$/t

1.39

Process plant operating cost

$/t feed

43.20

Transport of concentrate to Port Adelaide

A$/t concentrate

100

Revenue price based on Industrial Minerals data and A$/US$ = 0.92
A 30-metre deep oxide zone was modelled and treated as free-digging when applying costs.
TM

The ultimate pit limit and stages of development were determined using Whittle software and the two low and high
revenue scenarios. From this, the yearly operating cash flow, cumulative cash flow and optimum operating pit shells
were determined.
Production
Scenario

Low revenue
High revenue

Graphite
Price
(A$/t conc)
1,077
1,382

Life
(yrs)

Plant feed

Feed
%TGC

Concentrate

Conc
%TGC

6.2
7.2

1.55 Mt
1.80 Mt

15.7
15.4

233 kt
256 kt

94.0
97.0

Operating Cash
Flow (incl. Capital
Cost but pre-tax)
Undisc’d
NPV
(10%)
63
134

35
82

Total
Cost $/t
conc FOB

630
704

The price assumptions used for the cash flow estimates were based on Industrial Minerals graphite price data in 2013
and an exchange rate of 0.92 (A$/US$). The product selling price was obtained as a weighted average of the price
assumptions and the range of products (flake sizes) expected to be produced from the Kookaburra Gully project based
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on the laboratory metallurgical tests of trench samples.
Since 2013 the prices in US$ have come down but based on the current US$ graphite price range and A$/US$
exchange rate of 0.75, the 2015 graphite price range for Kookaburra Gully concentrate is A$1,040 to A$ 1,595 /tonne
concentrate which compares favourably with the prices used for the conceptual mine plan.

What are the features of the Mine Concept Plan?
The proposed mining lease will be approximately 300 Hectares (ha) in size, although only 105 ha of land will be directly
impacted. The proposed open pit mine will have a life of approximately 7.5 years subject to start-up and scaling up of
operations, graphite prices and subsequent sales of graphite production.
Facilities include:
!

An open pit mine or quarry that, upon
completion, will be about 700 metres in length,
270 metres wide, 90-110 metres in depth and
with an area at the pit crest of about 18.5 ha.
This will partially fill with water after mining
ceases to form a lake with vegetated
embankments.

!

A processing plant to upgrade graphite ore into
high grade graphite concentrate of
approximately 25,000 to 55,000 tpa for export.
The processing plant, including grinding mill, will
be enclosed and will operate 24/7; however
there will be no mining operations, including
primary crushing, or transport operations at
night.

Oblique 3D model of preferred open-cut pit and graphite schist (grey)
looking north

!

A site office comprised of transportable units
with verandas. The site office will provide open
plan office space, private offices, a conference/training room and a first aid room and will be the control point for
site access and inductions. There will be a separate lunchroom, change rooms/toilet facilities and a small onsite
laboratory.

!

A maintenance workshop and fuel storage facilities for mining equipment.

!

A run-of-mine (ROM) stockpile for temporary ore storage prior to processing.

!

A Tailings Storage Facility (TSF) with an ultimate size of approximately 24 ha for the storage and disposal of waste
materials from the processing plant. The TSF would be rehabilitated on completion of mining and processing
activities with the intention of returning the land to agricultural use.

!

Waste rock storage facilities (WRSF) totalling approx. 58 ha including topsoil and subsoil stockpiles. These would
be progressively contoured, have subsoil and topsoil placed on them and then be revegetated and restored as far
as practicable to agricultural use prior to relinquishment of the lease. Waste rock will form the structural wall or
embankment for the TSF which will also be contoured and rehabilitated upon completion of mining and processing
activities.

!

A small temporary topsoil stockpile which will provide a visual screen during operations for the processing plant and
associated infrastructure from Pillaworta Road. This would be removed as required for site rehabilitation.

!

A temporary subsoil stockpile that would also be removed as required for site rehabilitation.

!

Water storage tanks, seepage ponds and drainage channels for process water and surface water management.

!

An onsite power generator as required dependant on negotiations in regard to obtaining grid power.

!

A magazine to store explosives if or when required.
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ENVIRONMENTAL ASSESSMENT
The community has raised a number of key issues that have been considered and addressed in relation to
environmental management of the mine. The key issues summarised in the following sections include:
management and protection of groundwater, surface water, flora and fauna, traffic and transport safety, the
management of noise, vibration and dust, and mine site rehabilitation.
Landuse
Current land uses within the proposed Mining Lease footprint include cereal cropping, grazing and native seed
collection from patches of native vegetation (see map below). There are several small farm dams, one operational
water well with a windmill and a rarely used road aggregate quarry or borrow pit in the southeast corner of MC 4373.

Groundwater
It is recognised that farmers and other landholders in the region access and utilise groundwater from a wide range of
sources including springs, excavated soaks, groundwater access trenches, wells and standard bores (water supply
wells). Therefore, protection of groundwater is a high priority for landowners and AGL, as well as for environmental
reasons.
Local and regional information indicates that groundwater occurs within the crystalline bedrock as well as in shallow
alluvial aquifers associated with watercourses and drainage depressions.
During AGL’s drilling programs, very small quantities of saline groundwater were identified in some but not all of the
drill holes and discharge rates were so low that they could only be measured in one of the holes (at a rate of
10L/minute).
During the drilling programs, groundwater conditions were assessed. This included measurement of water cut, depth to
water, sampling, analysis and test pumping. No artesian groundwater conditions were encountered at the site.
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The pumping test indicated that the host rocks to the graphite mineralisation are of
very low transmissivity (the product of the hydraulic conductivity/permeability and
aquifer thickness), and that the groundwater contained within them is of high salinity
(4000 uS/cm to over 13000 uS/cm) and neutral pH.
During the period of mining operations, groundwater seeping into the pit will need to
be removed to stabilize the pit faces and to maintain dry and safe working
conditions. Modelling and assessment of dewatering rates have been carried out
by an independent groundwater specialist and discharge rates are in the range of
3
3
77 m /day in year 1 to 554 m /day (approximately 6 litres/second) in year 8. These
are low to very low rates and it is likely that much of the water seeping through the
pit walls will be lost to evaporation (except perhaps in winter).
Modelled water elevations in the vicinity of the pit during the last year of mining
indicate that a drawdown of 0.01 m (10 mm) will occur at distances of about 1 km
from the pit crest whilst the 0.5 m drawdown contour occurs about 600 m from the pit crest. The impact of dewatering
on Pillaworta Creek is modelled to be very low or so small as to be unmeasurable since Pillaworta Creek is fed by
multiple springs and surface water runoff along its length. Salinities and depths of water pools and ponds along
Pillaworta Creek have been measured and will be monitored on an ongoing basis.
Figure 13: Harris water supply well and windmill

Page 17 of 22

Modelled water elevations – end of mining operations (LHS, year 8) and following rehabilitation (RHS)
AGL will install ground water monitoring wells, monitor standing water levels in nearby landowner wells and will work
with landholders (if affected by pit dewatering) to maintain stock water supplies throughout the period of mining
operations.
The site is not in a prescribed wells area. This means that there is no requirement to hold a water licence or seek
authorisation to extract water for mining purposes. However, principles in regional Natural Resource Management
plans still apply to the granting of permits required for Water Affecting Activities, and AGL has every intention of
preserving the environmental values of lower Eyre Peninsula, including those associated with groundwater.
Groundwater monitoring will be ongoing before, throughout and immediately after mining operations.

Surface water
The Kookaburra Gully project area lies within the Pillaworta sub-catchment area of the Tod River catchment. The
headwaters begin about 6 km north of Yallunda Flat and the watercourse extends for 30 km in a southerly direction
down through White Flat and on into the Gawler Ponds. Just south of the Gawler Ponds, the Tod River heads in a
southeasterly direction to discharge into the ocean at Poonindie. Within the Tod catchment there are a number of
discrete sub-catchments, drained by Meetigilly, Kapperna, Tattalenghi, Pillaworta, Meadows, Rock Valley and Toolillie
creeks.
There are no permanent streams, creeks or rivers within the proposed Kookaburra Gully mine area. However, there are
7
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two ephemeral creeks which flow west into Pillaworta Creek (see Landuse Map above); one creek transects the
proposed pit (see photo below) while the other follows a road reserve immediately to the south of the proposed pit.
There are also natural topographic depressions where dams have been constructed and fill during periods of high
rainfall.
There is a small dam located within the footprint of the proposed TSF, and three dams within the area of the proposed
southern WRSF South.
The Eyre Peninsula Natural Resources Management Board expressed a desire that water flows to Pillaworta Creek be
maintained, but acknowledged that, given the open pit is positioned across an existing drainage line, this could only be
achieved through the implementation of a drainage diversion channel.
The diversion channel will be located around the TSF and will become a permanent feature. Surface water will be
intercepted above and around the TSF then diverted into the southern ephemeral creek and discharged into the
Pillaworta Creek via a silt and sediment detention pond. The area impacted by the proposed mine and mine
2
infrastructure is about 0.4 km (less than 1% of Pillaworta Creek’s total catchment area) so Pillaworta Creek will
experience negligible changes in surface water volumes entering it. Surface water diversion criteria will meet EPA
(Water Quality) Policy 2003 requirements, or in the absence of these, ANZECC Guidelines for Fresh and Marine Water
Quality standards (ANZECC, 2000).

Proposed mine site from Pillaworta Road

Water supply for mine operations
The water supply for mine and processing operations requires 1.6 ML of water per day to the proposed Kookaburra
Gully Graphite Mine site. This water will be used to process the graphite ore within the plant and to supply all on-site
demands including dust suppression, potable water, firefighting, vehicle wash-down and maintenance purposes.
The main source of water proposed for mining and processing is the Tod Reservoir. Currently SA Water releases up to
one gigalitre of water each year downstream to the ocean so AGL’s proposed use would represent a net state benefit.
Several options were identified for water supply at the Kookaburra Gully site. These included the use of bore-water,
seawater, mains water (SA Water) and the Tod Reservoir (SA Water).
Bore-water has been shown to be insufficient within the site and seawater was not considered due to the distance and
high salinity. Due to community concerns about water resources on Eyre Peninsula, the existing SA Water mains
supply of fresh water was not considered for process water or dust suppression. However, small quantities of mains
water combined with rainfall harvesting would be used for final product cleaning and potable office uses (drinking,
washing, showers).
Water from the existing Tod Reservoir is suitable for process water use. However, due to salinity levels it will require
the final concentrate to undergo a separate wash cycle in the final process stream.
The Tod Reservoir is located approximately 12 km to the south of the proposed Kookaburra Gully Graphite Mine site.
Up to 400 ML may be required from Tod Reservoir during the first year of operations but, from then on, due to recycling
of process water and groundwater recovered from mine dewatering, lesser volumes would be required, decreasing to
about 150 ML per annum. While AGL has commenced looking at the technical feasibility of using Tod Reservoir water,
no formal agreements are in place with SA Water.
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Noise
Noise will be generated by the mine during construction and operation and this has been assessed as the worst case
scenario in order to implement noise mitigation and management measures to ensure compliance with EPA’s
Environment Protection (Noise) Policy.
Baseline noise monitoring has been conducted at sensitive receptor locations including nearby properties during the
day and at night in the vicinity of the project area to understand the existing background noise levels. The assessment
uses legislative limits (the EPA’s noise policy) and the District Council of Tumby Bay Development Plan as the
benchmarks. Baseline background noise monitoring measured existing background noise levels during the daytime
and night-time and were generally less than indicative noise levels of the Policy which are 52 dB(A) and 45 dB(A),
respectively.

Construction noise
To define potential impacts of noise during construction, a worst case scenario was modelled to predict the highest
noise levels generated from equipment and truck movements at the nearest sensitive receivers.
The construction phase of the project is expected to take up to about 6 months and the study indicates that noise levels
of up to 60 dB(A) would occur at the nearest sensitive receivers without mitigation. This is higher than recommended
limits and whilst temporary, these impacts would be managed by the implementation of noise mitigation measures
including limiting working hours to 7am to 7pm to comply with EPA requirements.

Operational noise
During day-time operations, the mine is predicted to generate noise at the nearest sensitive receiver (residence) at up
to 56 dB(A) with no mitigation. Night-time operation of the processing plant is predicted to generate noise levels at all
receptors that are less than the Noise EPP criterion of 45 dB(A) with the application of appropriate mitigation
measures.
Noise mitigation measures will be implemented to lower construction and operational noise levels to comply with EPA
noise policy. This includes but is not restricted to:
!

Removing the tonal characteristic of reversing beepers on mobile equipment, and fitting all mobile equipment with
broadband reversing beepers.

!

Constructing sound mitigating mounds or berms between the mine and nearby residences (e.g. vegetation and
topsoil or waste rock stockpiles).

!

Installing noise absorption material to the underside of the process shed roof. This may be in the form of a building
blanket with a perforated facing. This will aid in controlling internal reverberant noise levels within the shed and will
be beneficial for WHS of staff working within the process shed as well as reducing noise emissions from the shed.

!

If possible, locating the crushing plant within the pit to provide maximum shielding.

Explosives
Drilling during exploration and resource definition did not encounter rock and/or substrate that would necessitate the
use of explosives at shallow depths. Whilst it is not specifically envisaged that explosives will be used, AGL is seeking
approval for this activity should it be required. Accordingly, an explosive storage magazine has been conceptually
located southeast of the proposed Kookaburra Gully Graphite Mine, approximately 1 km from the open pit. The natural
topography has been used to provide protection between the magazine, any working areas and public access areas.
If required, it is expected that bulk explosives in the form of ammonium nitrate/fuel oil (ANFO) or emulsion products will
be used for drill and blasting in the open cut mining operation. However, the precise explosives quantities and types
have not yet been defined for the project.
It is likely that mining of the pit can occur to a depth of at least 30 to 40 metres below ground level without the use of
explosives. This equates to approximately the first two to three (2-3) years of mining. It is possible that certain areas of
fresher rock may be encountered at shallow depths that do require drill and blasting. If the use of explosives is required
at shallow depths, the size and extent of a blast would be reduced to eliminate or minimise potential impacts.
Management measures would include using modern blasting techniques to minimise fly rock or dust and installing
blasting vibration sensors and monitoring stations.
9
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“Silent” pyrotechnic initiation systems will be implemented to minimise blast vibration and overpressure effects. As a
conservative measure during the initial site blasts, it is possible that Pillaworta Road may need to be closed for a
maximum period of 30 minutes per blast while the blast area is cleared, fired, inspected and declared safe by
competent shotfirers. Once site characteristics are fully determined and blast designs have been matched to these
conditions, Pillaworta Road should not require closing for routine blasting operations. Timing of blasting (daytime only)
would likely be around 11am or 1pm.

Light Spill
There is to be no mining at night so major lighting plants are not required. However, lighting on the Kookaburra Gully
Graphite Mine site will be required for handling ore from the ROM stockpile, safety around the mine site and operations
within the fully enclosed processing plant.
Based on the conceptual mine plan, there is unlikely to be any adverse light spill to nearby residences due to the
placement of topsoil mounds and vegetation screening that will be put in place to minimise the visual impact of the
mine. Light sources would be mainly restricted to:
!

lighting within offices, the processing plant and workshops;

!

security lighting external to the processing plant, office, ablutions block, workshop/refuelling area and car parking
area.

All lighting will be directed inwards and down rather than outward towards residences. Light shades/shields will also be
installed to further mitigate light spill towards sensitive receptors.
There will be security lighting, fencing and surveillance around the site. The pit will also have external safety lighting but
due to pit operations being restricted to daylight hours, light spill will be significantly reduced compared to traditional
night time mine operations.

Air Quality / Dust
The Kookaburra Gully Graphite Mine is surrounded by several sensitive receivers, ranging in distance from 270 m from
the proposed Mining Lease boundary, to 5.7 km away. These residences were included as sensitive receptors in the air
quality modelling. Air quality data and meteorological conditions have also referenced a number of sources, including
the nearest Bureau of Meteorology (BOM) weather monitoring stations, a private monitoring station established near
Koppio Museum and a dust collector near the closest sensitive receptor. Local agricultural activities in the greater
project area result in dust being generated by activities such as cereal cropping, stock grazing and vehicle movements.
Dust will be generated by proposed construction and operational activities at Kookaburra Gully. Mitigation and
management measures will be in place to control dust and air quality to acceptable levels. The air quality modelling for
the project, including cumulative effects from agricultural activities, has indicated that operations of the mine will comply
with relevant state and federal legislation for air quality including the National Environment Protection Measure (NEPM)
guidelines for Ambient Air Quality which allows for the adequate protection of human health and well-being.
The modelling results show that the cumulative impacts were predicted to marginally exceed the NEPM goal on 3 days
in 2013 at the nearest sensitive receptor (February-March). On the days of these exceedances, the adopted
3
background (agricultural) PM10 concentration (µg/m ) contributed between 25% and 53% of the PM10 concentration.
The 24 hour maximum average PM10 concentration is met at all other receptors and modelling demonstrates that the
maximum incremental and cumulative PM10 annual air quality goal is met at all receptors. The predicted impacts for
PM2.5 maximum 24 hour average and annual averages comply with the project goals at all receptors.
During construction, operation and rehabilitation dust can be potentially generated from the following:
!

vehicle movements on unpaved roads;

!

wind-blown dust from stockpiles, WRSFs and freshly exposed areas onsite;

!

handling, transfer and storage of materials;

!

heavy earthwork operations such as excavation, crushing and earth moving activities;

!

development of haul and access roads;

!

construction of workshops, process plant, equipment laydown areas and other infrastructure; and

!

rehabilitation of WRSFs, the TSF, onsite roads and infrastructure sites.
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The most significant emission of concern when assessing dust impacts is particulate matter generated as a result of
the development and operation of the open pit, WRSFs and, to a smaller extent, graphite ore stockpiles. These
principal sources have been assessed quantitatively.
Mining operations within the open pit will be performed only during daylight hours. Dust will be generated from activities
in the open pit by trucks, excavators and, if required, drilling and blasting operations. Trucks and excavators used in
the loading/transporting/dumping of ore and fresh rock waste will potentially generate dust both within the pit and on
haul roads. Wind “erosion” will generate dust from the pit, WRSFs and stockpiles.
The following management measures will be adopted to manage or mitigate dust impacts:

Air Quality and Dust Management – Construction
!

Limiting vehicle movements to designated entries and exits, haulage routes and parking areas;

!

Visually monitoring dust and where necessary implementing measures including:
"
"
"
"

applying water to exposed surfaces that are causing dust generation when necessary;
appropriately covering loads and securely fixing tailgates;
preventing where possible, or removing, mud and dirt being tracked onto sealed roads; and
where practicable, avoiding or minimising dust generating activities (particularly clearing and excavating) during
dry and very windy conditions.

!

Limiting the area and duration of exposed or unconsolidated areas;

!

Revegetating areas as soon as practicable after construction activities are completed; and

!

Treating sections of Pillaworta Road and other roads, particularly those that impact houses, with a road base layer
stabilizer and binder. This product is a water-based polymer solution specifically developed as an admixture for the
stabilization of sub-base and base layers in heavily trafficked roads, as well as base layers and surface layers in
low to medium trafficked roads. It is considered environmentally friendly and will not leach into the environment
once cured.

Air Quality and Dust Management – Mining Operations
!

Using water carts to maintain damp conditions in high activity areas;

!

Minimising haulage distances, particularly waste rock, where possible;

!

Imposing speed restrictions to no greater than 50 kph on haul roads;

!

Where practicable and consistent with management of materials, stockpiling the coarser material on the outer
edges of stockpiles;

!

Maintaining sections of Pillaworta Road and other roads, particularly those that impact houses, with a road base
layer stabilizer and binder; and

!

Developing and implementing procedures/plans to address dust and general air quality issues on site during
construction and operation. These will include management requirements in the event of extreme wind conditions.

Air quality monitoring program
There will be an air quality monitoring program to include:
!

Installation of a (Particulate Matter) PM10 monitor (equipment type to be determined in consultation with SA EPA)
located outside the processing shed, for onsite occupational health and safety measures for mine workers;

!

Installation of dust deposition gauges located within the boundary of the project site, and located at an agreed
sensitive receptor. The gauge locations shall be determined in consultation with the SA EPA; and

!

The establishment of a complaints register to record any issues raised by the local community relating to air
emissions from construction and mining operations. Any complaints will be investigated and addressed within an
agreed timeframe.
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Association 1- Exotic dominated riparian area

These areas are located along Harris and Cullen Creeks and dominated by exotic grasse

Avena barbata (Oat Grass) and Hordeum sp. and Vulpia myuros (Fescue). Senecio pteropho

Daisy) is widespread whilst other weed species such as Olea europaea (Olive) are scattered. T
considered to be in very poor condition with an assigned SEB ratio of 0:1.

Traffic Assessment

5.3.2

Association 2 - Eucalyptus cladocalyx (Sugar Gum) Woodland

It is estimated that during full operation, there are likely to be 3 to 7 semi-trailer loads of graphite concentrate to be
This vegetation association dominated the proposed mining area. The structure of the comm
taken from the site per day (e.g. approximately 75 tonnes or 3 trucks per
day (7-day week) or 500 tonnes per week
depending on its fire history. Within the Cullen property, understorey diversity was moderate
based on 25,000 tonnes of concentrate per annum) to a port location such
as Port
Lincoln,
Port shrubs
Adelaide,
Port layer
Pirieherbaceous
or,
sheep grazing
removing
palatable
and ground
species. This
perhaps in the future, one of the proposed ports of Port Spencer or Cape
Hardy.
Thefire
exact
of truck
movements
resulted
in the 2005
in thisnumber
area dominating
the canopy
in a colder less intense burn
moreof
intact
communities
which resulted
in widespread
death or
significant damage of man
is flexible based on operating days a week. However, reducing the days
truck
movements
per week
increases
the
epicormic growth emerging from the lower trunks only. Condition therefore was variable, but
number of trucks required per day.
more than capable of supporting a range of threatened species at state and national level.

The preferred route for the transportation of material will be north along Pillaworta Road from the mine site to Bratten
Table 9. Summary of vegetation association 2. Eucalyptus cladocalyx Woodland.
Way and then east to the Lincoln Highway. This route would require some
work at the intersection
of Pillaworta
Representation
Dominant community
in mining area Road
Conservation
value
Very High
and Bratten Way to improve sight distances and create safer turning points
for traffic.
Other
improvements to Pillaworta
Vegetation condition
Poor to moderate, dependent on grazing pressure and fragmentation of pa
Road would also be undertaken to improve drainage, all weather use and
reduce dust emissions
(see above).
Overstorey species

Eucalyptus cladocalyx (Sugar Gum)

species
Acacia imbricata (Feathery Wattle), Acacia rupicola (Rock Wattle)
The timing of truck movements will be agreed with the community and Midstorey
local landowners
to avoid busy periods and
Understorey species
Rytidosperma spp. (Wallaby Grass)
school drop off times. It is acknowledged that road safety is a major concern for the nearby
Acaciacommunity.
imbricata (Feathery Wattle), Daviesia pectinata (Zig-zag Bitter pea)

Flora Assessment (vegetation)

Threatened species

gibbifolia (Coccid Emubush), Olearia pannosa ssp. pannosa (Silver DaisyPultenaea trichophylla (Tufted Bush-pea)

Declared weeds

Senecio pterophorus (African Daisy)

Flora desktop and field surveys have been undertaken by
specialists, EBS Ecology. These surveys identified six (6) flora
species of conservation significance in close proximity to the
proposed mine site. Two of these were rated at state and national
levels, whilst four were state rated only. The table below provides
a list of the flora species identified as threatened species.
No nationally threatened orchid species were found during the
surveys but the nationally listed Threatened Ecological Community
(TEC) Eyre Peninsula Blue Gum (Eucalyptus leucoxylon ssp.
petiolaris) Grassy Woodland occurs along Pillaworta Creek, a small
ephemeral creek within MC 4373 and within the roadside corridor
along Pillaworta Road to the north and south of the project area.

Sugar Gum Woodland

Figure 15. Eucalyptus cladocalyx (Sugar Gum) Woodland

Threatened flora species recorded in baseline surveys
Species

Common Name

AUS

SA

Pultenaea trichophylla

Tufted Bush Pea

Endangered

Rare

Olearia pannosa

Silver Daisy Bush

Vulnerable

Vulnerable

Acacia imbricata

Feathery Wattle

Rare

Daviesia pectinata

Zig-zag Bitter Pea

Rare

Eremophila gibbifolia

Coccid Emu Bush

Rare

Eucalyptus calycogona ssp.
spaffordii

Spafford's Square-fruit Mallee

Rare

Because of the presence of threatened species and the Blue Gum TEC, an EPBC Referral was prepared and lodged
for assessment under the Commonwealth Government Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) in April 2015 (EPBC Ref: 2015/7470). A decision in regard to this referral is still pending.
During the Wangary fire of 2005, more than 78,000 ha of land was affected in the region and the proposed mine site
area was significantly burnt. As a result, the vegetation and the represented communities are still in a state of
transition. The site commonly has Sugar Gums (Eucalyptus cladocalyx) and emergent Acacia pycnantha – a species
that is commonly associated with ‘en masse’ germinations following fire events and is known as a pioneer species and
nitrogen fixer which enables the colonisation of other species.
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5.3.16 Association 16, 17, 18 and 19 – Juncus kraussii Sedgeland

ll
Harris properties
and the Pillaworta Creek. The communities vary slightly in terms of species composition
Va

R ock

6191000

6191000

ey

ek
Juncus kraussii
Cr e Sedgeland dominates a number of sections along the creeklines on the Cullen and

with a number of different co-dominants including Ficinia nodosa (Knobby Club-rush) or Juncus pallidus
(Pale Rush) and emergent species scattered throughout including Melaleuca halmaturorum (Swamp
Legend

Paperbark), Acacia pycnantha (Golden Wattle) and/or Eucalyptus leucoxylon ssp. petiolaris (Eyre

Threatened flora observations
Acacia imbricata (Feathery Wattle)
SA: R
Daviesia pectinata (Zig-zag Bitterpea) SA: R
Eremophila gibbifolia (Coccid
Emubush) SA: R

Olearia pannosa ssp. pannosa
Daviesia pectinata (Zig-zag BitterBlue
Gum).
The communities vary from poor to moderate depending mainly on the level of
(Silver Daisy-bush) AUS: VU, SA:Peninsula
V
pea)
SA:
R

weed invasion.
There are four associations that fall within this broader community description and have
Site layout

Pultenaea trichophylla (Tufted
Bush-pea) AUS: EN, SA: R

Watercourse
been mapped
individually (Figure 7). The most dominant weeds present include Senecio pterophorus
Vegetation association 12 Mineral claim boundary
(African Daisy), Rosa canina (Dog Rose), Juncus acutus (Spike Rush) and Oxalis pes-caprae (Sour
Eucalyptus leucoxylon ssp.
DEWNR native vegetation cover
petiolaris Woodland over Acacia
Sob).
pycnanntha and Acacia rupicola
Waterbody
Table 23. Summary of vegetation association 16, 17, 18 and 19 Gahnia filum Sedgeland

583000

584000
Representation

Small section associated with the creekline between Cullen and Harris properties
(Harris Creek)

Kookaburra Gully Scoping Study
Threatened flora observations within the proposed
mining
leaseApprovals
and Environmental
Conservation value
Moderate
Data source: Lincoln Minerals, DEWNR,
DPTI, EBS Ecology, BDBSA
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flora observations

within the project
area leucoxylon ssp. petiolaris (Eyre Peninsula Blue Gum),
Eucalyptus
The focus of the flora surveys was directed at communities potentiallyOverstorey
impacted
by theScattered
proposed
mine and associated
species
Melaleuca halmaturorum (Swamp Paperbark), Acacia pycnantha (Golden Wattle)
infrastructure, resulting in targeted surveys in areas of Sugar Gum Woodlands
and Shrublands
in Rush),
close
proximity
the
Midstorey species
Juncus pallidus (Pale
Gahnia
filum (Thatchingto
Grass)
Juncus kraussii (Sea Rush), Ficinia nodosa (Knobby Club-rush), Lepidosperma
proposed mining area and those in run-off zones and adjacent to potential
access
Seven
baseline flora sites
Understorey
species roads.
viscidum
(Sticky Sword-sedge)
Threatened species
were surveyed across the project area to obtain an indicative dataset of
the species richness and type of vegetation
Senecio pterophorus (African Daisy), Oxalis pes-caprae (Sour Sob), Rosa canina (Dog
Declared weeds
Rose), Asparagus asparagoides (Bridal Creeper)
structures present in the areas.
Lincoln Minerals
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The largest area within the proposed mine site is cleared farmland
used for cropping. Understorey diversity within the vegetated areas is
moderate to low with sheep grazing removing palatable shrubs and
ground layer herbaceous species. Condition therefore is poor to
moderate.
Site activities during construction and operation will be undertaken to
ensure there is minimal adverse impact on the vegetation. The waste
rock storage facilities have been designed to avoid areas of medium
and high density of Acacia imbricata but the TSF and pit will
unavoidably overlap some areas of native vegetation (about 14 ha in
total).

Sedgeland with scattered Eyre Peninsula
Blue Gum along Pillaworta Creek
Figure 28. Juncus kraussii Sedgeland with scattered Eucalyptus leucoxylon ssp. petiolaris (Eyre Peninsula
Blue Gum) along the Pillaworta Creek

The establishment of a Significant Environmental Benefit (SEB) either as a direct off-set or payment to the Native
Vegetation Fund will provide an overall ecological benefit.
49
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Fauna (animals)
A fauna assessment was undertaken by EBS Ecology within a 10 kilometre buffer zone around the proposed
Kookaburra Gully Graphite Mine site. Information was also obtained about the broader area from Eyre Iron Pty Ltd
studies. Fauna species, in particular birds, also have the ability to traverse distances in excess of 10 km. The
combination of both reports ensures that all threatened flora and fauna species that may occur in the area are likely to
be highlighted.
Overall, 68 fauna species with 698 individuals were recorded across the proposed mine area. Six hundred and fifty
seven birds were observed from 58 species, 15 reptile observations from four species and 25 mammals observed from
six species. While some of the habitat will be lost as a result of clearance for the mine and associated infrastructure it is
likely that fauna will relocate to similar habitat outside the ML area.
The Diamond Firetail (Stagonopleura guttata), which is rated state vulnerable was observed within the project area.
Three state rare species were also found in the project area; White-winged Chough (Corcorax melanorhamphos),
Western Gerygone (Gerygone fusca) and the Shy Heathwren (Calamanthus cautus).
Management measures that will be implemented to protect fauna include:
!

Developing and implementing a species specific monitoring and management plan, targeting those EPBC and
NPW listed species known, or considered likely, to occur within the region;

!

Protecting critical habitat for threatened species;

!

Submitting a referral under the EPBC Act;

!

Conducting bi-annual monitoring of permanent fauna survey sites;

!

Utilising low-impact construction methods when applicable;

!

Providing funding to support recovery objectives and actions for threatened species; and

!

Including species identification and management practices in site induction training material.

Employment
A policy is in place to hire from the local community wherever possible and a local employment target of a minimum of
80% fulltime equivalents (FTEs) from the local community has been set for mining and processing operations. Further,
AGL has committed to buying locally where it is commercially viable and will employ practices that encourage local
contractors and suppliers to support the mine’s activities during both construction and mining. These opportunities are
expected to lead to:
!

economic benefits for local communities through an increased number of job opportunities and increased
opportunities for local business and suppliers to support construction and mining activities such as (but not limited
to) transport, security, cleaning, catering, equipment hire, environmental services etc.;

!

improved employment rates for the region; and

!

improved economic benefits to the community as a result of increased employment and expenditure in the region.

AGL is committed to implementing a local industry/business participation plan and working with local employment
providers and networks to ensure the maximum benefits of local employment and business opportunities are realised.
This will be formalised in a ‘sustainable procurement policy’. Further consultation will take place during the
development of the mine with key employment stakeholders.
The anticipated size of the workforce is 60 FTEs during construction and pre-stripping. The workforce will likely
decrease to about 30 when routine mining and processing commences.

Mine closure and rehabilitation
Planning for mine closure is a continuing process that commenced through the development of the Kookaburra Gully
Graphite Mine project and will be progressively refined and adapted as the project develops. A key aspect of the mine
closure for the project is progressive rehabilitation during operations.
The draft mine closure and rehabilitation plan has been prepared taking into consideration the following guidance
principles and will be updated and finalised in accordance with Mining Lease conditions in the preparation of the PEPR
(Program for Environmental Protection and Rehabilitation):
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!

protect the environment and the health and safety of the public;

!

minimise adverse environmental impacts after cessation of mining operations;

!

enable agreed post mining land use(s);

!

all mine waste materials left onsite are chemically and physically stable;

!

no industrial or commercial waste left onsite;

!

the pit void is secured against inadvertent public access or injury to livestock and native fauna; and

!

where applicable for all disturbed areas, re-establishment of the pre-mining native vegetation at a density
equivalent to the pre-mining surrounding area.

The relatively short 7 to 8 year mine life (approximate) and the proposed development of the open pit limits the
potential for significant progressive rehabilitation to be undertaken. However, where practicable, progressive
rehabilitation will occur on completed portions of the WRSFs, construction laydown areas not required for operations
and other disturbed areas such as borrow pits.
Topsoil and sub-soil removed during construction activities will be placed in temporary stockpiles for use during
rehabilitation. They will be planted with grasses and other temporary vegetation to stabilise them and prevent erosion
and dust.
Initially the waste rock material will be used to construct the starter embankment for the TSF resulting in an initial 12 m
high platform. Subsequent continuous waste rock placement would occur in 12 m high stages. As the lifts of the TSF
embankment and other WRSFs increase in height it is proposed to initiate rehabilitation of the lower slopes by grading
0
0
and contouring them to an overall maximum slope of ca. 15 to 20 in keeping with the surrounding topography.
Trials will be undertaken to determine the most appropriate cover materials. It is likely that the waste rock armouring
will be selectively covered with subsoil and topsoil to enable establishment of vegetation (particularly in the lower
benches).

A pit lake will form after mining operations cease. Modelling has shown that the combination of a higher evaporation
rate than rainfall will result in the pit acting as an evaporative sink with groundwater flowing toward it throughout the
modelled interval (500 years). In the base case scenario (just rainfall on the pit and no other runoff into the pit), the pit
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lake level will stabilise at 135m AHD and, over 500 years, salinity could rise to about 11,500 mg/litre. However, with
inflows from around the pit, the water level would stabilise at a slightly higher level and salinity would remain below
9,000 mg/litre throughout the 500 year model period and below 4,600 mg/litre for at least 250 years. For the base case
with runoff from a 20 m buffer zone around the pit (the target scenario), the pit lake water level would rise to and
stabilise at 144 mAHD with salinity rising to 8,350 mg/L over 500 years.

Who is Australian Graphite Pty Ltd?
The Mining Lease Proposal and Application are in the name of Australian Graphite Pty Ltd (AGL), which owns the
graphite rights and which is a wholly-owned subsidiary company of Lincoln Minerals Limited.
AGL is the applicant for the Mining Lease for this project and is referred to in all of the application documentation
relating to the proposed Kookaburra Gully Graphite Mine. This will not impact or change any commitments that Lincoln
Minerals Limited has made with the community during the consultation period for the Mining Lease Proposal which are
endorsed and will be adopted by AGL.

How can I view a copy of the Mining Lease Proposal?
A full copy of the MLP and supporting documentation including instructions on how and where to make a submission
can be viewed and downloaded from the SA Department of State Development’s website at:
http://minerals.statedevelopment.sa.gov.au/mining/public_notices_mining
The MLP is open for public submissions until 29 October 2015.
AGL has made a complete digital copy of the MLP available for download from the Lincoln Minerals’ website
www.lincolnminerals.com.au and has also made hard copies of the MLP available at the Tumby Bay and Port Lincoln
Council offices during the public viewing period. Landowners who are directly affected will receive a hard copy of the
MLP from DSD.
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