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Valuation $0.37/sh with upside: We have determined a Net Asset Value
(NAV) of $0.37/sh for CRB. Our valuation is based on the results of a
Prefeasibility Study (PFS), conducted by GR Engineering, which
demonstrated a 1Mtpa operation over 8 years recovering an average of
31koz Au, 3.2kt Cu and 200kt pyrite per annum. Capital costs are
estimated at $63.3m and C1 costs (after by-product credits for the life of
the project) of US$234/oz. The low operating costs would make the
project one of the lowest cost in Australia. We calculate free-cash flow of
$60m in the first year and $33mpa average over the life of the project. We
note that CRB is currently drilling out further mineralised tailings dumps
with the aim of extending the operations life to up to 13 years, based on
treatment of unprocessed tailings only. We calculate that this would
increase our valuation to $0.53/sh. In addition, there are a number of other
cashflow opportunities within the Mt Morgan project which we outline in this
report.

Valuation:
Methodology
Value per share

12mth Rating

RIC: CRB.AX
Shares o/s
Free Float
Market Cap.
Cash (est)
Net Debt/Equity
3mth Av. D. T’over
52wk High/Low
2yr adj. beta

Strong Government Support: Importantly, CRB has the full support of
the Department of Natural Resources and Mines (DNRM) with the project
expected to begin to rehabilitate the site, which has become contaminated
due to the acidic conditions caused from the natural leaching of pyrite and
other minerals into the local river system. The Queensland government
own the historical environmental legacy 100% via a state agreement.
Further Upside: There are a number of future opportunities at Mt Morgan.
Significantly there are 28Mt of mineralised tailings in the main open pit
which can be dredged and processed. This would potentially expose up to
250,000oz of gold equivalent (non-JORC) resources in the bottom of the
open pit. There is also the potential to process several high grade waste
dumps as part of a Queensland Government co-disposal contract.
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Metallurgical Tailings Solution: The historic Mt Morgan mine has
operated for some 100 years and produced 8.5Moz of gold and 400kt of
copper. There is an estimated 40Mt of tailings on site (in total) of which
CRB intends to reprocess an initial 8Mt to recover the gold, copper and
pyrite. This is different to previous operators which have focused only on
the gold in the tailings. The additional revenues from copper and pyrite
significantly reduce the cash costs for the project. We note that the
Company has a strong technical capability, particularly in metallurgy which
will be invaluable in the projects implementation.
Support of GR Engineering: The project has the full support of GR
Engineering who in late 2015 became CRB’s major shareholder and has
formed a strategic alliance with CRB for ongoing engineering design,
construction and operations. GR Engineering has a strong reputation in
tailings reprocessing. A DFS is currently underway and, dependent on
timing of funding, CRB will likely commence construction in late CY2016.
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Overall, we believe Carbine Resources’ (CRB) contemplated tailings
reprocessing operation at the historic Mt Morgan Gold Mine in
Queensland has the potential to be a “Company Maker”. CRB has the
support of respected engineering firm GR Engineering, the
Company’s largest shareholder, who is currently completing a
Definitive Feasibility Study (DFS) due in June 2016 with the
commencement of production targeted from mid-2017.
A PreFeasibility Study (PFS) was released in late 2015 which confirmed the
potential for an initial 8 year operation and potentially up to 25 years
with the addition of other sources of identified, but not yet JORCdefined, surface resources. Significantly, All-in-Sustaining Costs
(AISC) for the operation were calculated at US$234/oz over the life of
the project, which would make it one of the lowest cost producers in
Australia. The project also provides a partial environmental solution
to the leaching of minerals into the surrounding river system and has
the support of the Queensland Government.
We rate CRB a
Speculative Buy.
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INVESTMENT SUMMARY
We are initiating coverage of Carbine Resources (CRB) with a Speculative Buy rating and target price of
$0.37/sh. We believe CRB has a significant near term production opportunity that has the potential to be a
“Company Maker”. Previous owners at Mt Morgan who have looked at tailings reprocessing operations have
focused on gold only (Figure 1).
CRB offers a metallurgical solution through the recovery of copper using resin technology prior to the recovery
of gold through a standard gold CIL circuit. CRB has existing sales contracts for both copper and also pyrite
(FeS2), which it plans to recover. These by-product credits significantly reduce operating costs, making the
project potentially one of the lowest cost gold operations in Australia. Based on our estimates, the initial
project would generate some $60m of free-cash in the first year of operations and $33m over the life of the
project. Significantly, the project has the support of GR Engineering who has formed a strategic alliance with
CRB and is currently working on a DFS due mid-year.
The Mt Morgan mine in Queensland is one of the great projects in Australia’s history producing some 8.5Moz
of gold, 400kt of copper and 1.2Moz of silver since it commenced operations in 1882. There have been no
operations at Mt Morgan since 1991 when tailings reprocessing ceased, due to a low gold price (Figure 1).
Unfortunately, production at Mt Morgan has come at a cost to the environment with the natural leaching of
pyrite and other acidic minerals into the local river system.
The CRB tailings reprocessing operation provides a partial solution to this issue. Therefore, the project has
the full support of the Queensland Government who currently manages the site and maintains ownership of
the environmental liabilities. Recently, CRB was handed management of the lime dosing water treatment
plant at site from the DNRM which is aims to run more efficiently and generate $500-700kpa in earnings
($1,250,000 in annual revenue).
Figure 1: Historical Ownership and Production at Mt Morgan

Source: Carbine Resources Limited
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KEY INVESTMENT HIGHLIGHTS
Company Making Project: CRB has a significant near term production opportunity targeting the
reprocessing of mineralised tailings from the historic Mt Morgan gold mine. Whilst reprocessing of tailings is
not an exciting proposition it can certainly be a highly profitable exercise. Probably the most significant in
Australia’s recent history was the “Kaltails” operation which commenced in the early 1990’s and was operated
at very low cost for a decade by Normandy mining. This was one of the most profitable in its stable of assets.
CRB are looking at a significant low-cost operation using a metallurgical solution to recover copper and pyrite.
In the first part of the circuit resin technology is used to take out the copper (as copper sulphate) then the gold
goes through a standard CIL circuit for recovery. Previous operators have tried to recover the gold only and
been hampered by the copper mineralisation which increases the consumption of cyanide resulting in higher
reagent costs and lost revenues. We are comfortable with the use of resin technology which has been around
for many years in Russia for processing gold and more recently in uranium operations throughout the world
over the past 10 years. We would not be surprised if CRB may look to replace the Gold CIL circuit with resin
technology. This could potentially reduce capital cost further.
Plenty of Upside: We believe there is significant potential for a much longer mine life at Mt Morgan than
envisaged (8 years). In the PFS, CRB is targeting 8Mt of 40Mt of mineralised tailings located at the historic Mt
Morgan Gold mine in Queensland. Currently, CRB has identified 4.7-5.8Mt of +1.5g/t Au mineralised tailings
dumps (non-JORC Exploration target) which is it currently drill testing to move into JORC complaint resources.
This has the potential to move the project to a 13 year life. Following this CRB could look to target the 28Mt of
partially mineralised waste in the main open pit. This would involve dredging and flotation to produce a ~2g/t
gold-pyrite concentrate. In addition, CRB estimates there is potential to mine 250,000oz of gold equivalents
remaining in the historic open pit.
Strong Support of GR Engineering: The Mt Morgan tailings reprocessing project has the full support of GR
Engineering who has formed a strategic alliance with CRB for ongoing engineering design, construction and
operations. GR Engineering has a strong reputation in tailings. GR Engineering completed the PFS in late
2015 which demonstrated a 1Mtpa operation over 8 years recovering an average of 31koz Au, 3.2kt Cu and
200kt pyrite per annum. Capital costs are estimated at $63.3m and AISC costs (after by-product credits for
the life of the project) of US$234/oz. A DFS is currently underway and is due by 30 June 2016. GR
Engineering, dependent on funding, will likely commence construction in late 2016. GR Engineering is CRB’s
largest shareholder and has an 8.2% stake in the Company.
Support of the Queensland Government: Importantly, CRB has the full support of the Queensland
Government with the tailings reprocessing project expected to begin to rehabilitate the site, which has become
contaminated due to the acidic conditions caused from the natural leaching of pyrite and other minerals into
the local river system. In 1993, following over 100 years of mining, the Queensland Government accepted
environmental liability over the Mt Morgan site. We understand this liability is significant and has ongoing
costs to the Queensland Government to manage the environmental rehabilitation of the site. The
rehabilitation is managed by the Department of Natural Resources and Mines (DNRM) which has 8-10
employees based on site. Recently, CRB was given management of the existing lime dosing water plant
which has been operated by the DNRM for the last 10 years. The plant is currently undergoing recommissioning with some improvements and will target $500-700kpa in earnings ($1.25m in annual revenue)
once fully optimised. There is also an opportunity for CRB to install an upstream Ion Exchange (IX) plant to
extract 1tpd of soluble copper which could provide c$2mpa in revenues.
Strong Technical Focus: CRB’s Managing Director Patrick Walta was a key driver behind the acquisition of
the Mt Morgan tailings reprocessing project in 2014. He is a qualified metallurgist and helped form the private
resources group, Raging Bull Mining, to identify tailings opportunities in Australia. The idea was that there are
a number of Government-owned tailings dumps that could be highly profitable and clean up the environmental
impact using new metallurgical solutions. Mt Morgan is one such opportunity which, with the use of resin
technology, the copper can be recovered prior to the recovery of the gold. CRB acquired the project from
Raging Bull in 2014. Mr Walta holds Bachelor degrees in both Chemical Engineering and Science, Masters
degrees in both Business Administration and Mineral Economics, and is also a graduate of the Australian
Institute of Company Directors.
CRB’s Chief Operating Officer is Terry Moylan. Terry is a mechanical engineer with 43 years’ experience in
mining and metals production. He was previously the General Manager of Projects & Business Development
for Norton Gold Fields, where he was responsible for the continued development and operation of the 3.5Mtpa
(180koz gold pa) Paddington Gold Mine, in addition to managing development of the Mt Morgan Project while
under ownership of Norton.
Rod Smith is CRB’s Chief Metallurgist and has been responsible for the metallurgical development of the Mt
Morgan Project since mid -2014. Rod is metallurgist and board executive with more than 40 years’ experience
in the mining industry. He was previously Managing Director of the metallurgical laboratory Ammtec Limited,
where he led the company for 17 years’ until its takeover by ALS Limited.
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Timeline to Production: We anticipate that operations will commence at the Mt Morgan tailings reprocessing
project from mid-2017 (Figure 2). A DFS is due by the end of June 2016. Funding will likely be achieved in
the 2H/CY2016. A nine month construction period is expected for the project.
Figure 2: Mt Morgan Development Timeline

Source: Carbine Resources Limited

Other Opportunities: During our site visit in March, CRB outlined a number of other opportunities. There is
potential for CRB to sign a co-disposal agreement with the DNRM. This would involve placing existing waste
dump material into CRB’s future tailings dam. This process is known as co-disposal and allows encapsulation
of waste rock and elimination of acid mine drainage formation. CRB is currently negotiating with the
3
government to provide this service of a fee per m of waste rock relocated, with the additional benefit being
CRB can recover gold, pyrite and copper from these waste dumps as per below:
1.

Processing of several high grade waste dumps (~2.5Mt) on site: This material can likely be fed
directly into the future tailings processing plant (following crush/grind via a small mobile preparation
unit).

2.

Ore sorting of the ~90Mt of partially mineralised waste rock on site: There are three large waste
dumps on the site which were constructued over the last 100 years. Only a few holes have been drilled
into these dumps, with sections of up to 25g/t gold being achieved. These resources will require further
characterisation work to understand the potential. It is likely that an ore sorter can be used to produce a
gold-pyrite concentrate from these waste dumps (which will be sent to the existing processing facility).
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VALUATION
We have determined a Net Asset Value (NAV) of $0.37/sh for CRB (Figure 3). Our valuation is based on the
PFS study, released in late 2015. The PFS looked at a 1Mtpa operation over 8 years recovering an average
of 31koz Au, 3.2kt Cu and 200kt pyrite per annum. Capital and operating costs for mine development have
been estimated at $63.3m and $29.22/t. Capital costs have an estimated contingency of an additional $4.5m
for the project. AISC are estimated to average US$234/oz for the life of the mine. Initially, CRB is targeting
the higher grade Mundic tailing dump which has a grade of 1.9g/t Au and 0.13% Cu. This potentially enables
significant free cash of $60m in the first year of operations and an average of $33m over the life of the
operation using our pricing estimates.
In the DFS, which is currently underway, GR Engineering will assess options to reduce capital costs through
further processing optimisation, leasing mobile and fixed plant equipment, purchasing near-new second hand
infrastructure and rationalising other major infrastructure.
Upside exists to reduce capital costs via the full or partial use of the Kundana CIP Plant. CRB would acquire
this plant as part of the acquisition of the Mt Morgan asset which occurs with the payment of $2m to Zijin
Mining (formerly Norton Gold Fields) on a decision to mine. GR Engineering have completed a review of the
plant and determined the asset contains considerable value for use at either Mt Morgan or other gold projects.
The Kundana Plant is currently packed up at the Paddington Mine in WA, following a $3.5m decommissioning
and refurbishment program in 2010/11. A number of WA gold developers have expressed interest in
procuring the plant. Sale of the Kundana plant is an option, and would allow for the offsetting of costs
associated with construction of a fit for purpose plant at Mt Morgan.
CRB had $3.0m cash at bank in January with limited expenditures moving forward with GR Engineering to
complete the DFS for shares in CRB. GR Engineering has significant leverage to the project through its 8.2%
holding in CRB.
For funding, we have assumed a 70:30 debt:equity split with a debt component of $45m and an equity raising
of $25m conducted at a 10% discount to the current share price. The cost of debt is assumed at 10%pa over
a 4 year period. Interest costs are included in our valuation under cost of debt ($9.5m).
Currently, CRB owns 75% of the tailings reprocessing project with the option to acquire the remaining 25% on
completion of a DFS (via independent valuation) over the Project. We have assumed that CRB acquires the
remaining 25% of the project for 50m CRB shares (representing 25% of CRB on a post transaction basis). We
have also included the $13m payment to Zijin Mining which is paid in the first year of operations as deferred
project acquisition consideration.
Corporate costs are assumed at $1.2m per annum over an 8-year mine life.
Figure 3: Base Case Valuation

Mt Morgan Tailings (@5%)
Cash
Unpaid Capital
Corporate overheads
Tax Losses
Cost of Debt
Net Asset Value (NAV)

130.6
3.0
27.1
-$8.3
$6.0
-$9.5
148.9

0.32
0.01
0.07
-0.02
0.01
-0.02
0.37

Source: Patersons Securities Limited
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Sensitivities
We have conducted a sensitivity analysis for CRB (Figure 4). The Company is most leveraged to exchange
rate with each 10% movement resulting in an 19% change in our valuation. A 10% change in gold price or
grade results in a 14% change in our valuation. A 10% change in operating costs results in an 8% change in
our valuation. We outline these sensitivities in the table at the bottom of Figure 4.
Figure 4: Sensitivity Analysis
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0.52
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0.33
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14%
14%
-8%
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-3%
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Source: Patersons Securities Limited
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Upside Case
CRB has identified a further 4.7-5.8Mt of tailings with a grade of 1.54-1.81g/t Au and 0.12-0.17% Cu (nonJORC exploration target). This has the potential to extend the mine life of the Mt Morgan tailing reprocessing
project to 13 years. CRB are currently conducting a 5,000m drill program to bring these in a JORC (2012)
standard. Given the grades of these mineralised tailings dumps this has the potential to significantly improve
the already robust economics of the project.
As shown in Figure 5, if we extend the mine life to 13 years our valuation is positively impacted. However, it is
likely that more of the higher grade material would go upfront which could positively impact our valuation. At
this stage, further work will be needed to bring the exploration target into JORC resources.
Figure 5: Upside Case Valuation (13 year mine life)

Mt Morgan Tailings (@5%)
Cash
Unpaid Capital
Corporate overheads
Tax Losses
Cost of Debt
Net Asset Value (NAV)

194.9
3.0
27.1
-$8.3
$6.0
-$9.5
213.2

0.48
0.01
0.07
-0.02
0.01
-0.02
0.53

Source: Patersons Securities Limited
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ASSETS
Mt Morgan Gold Mine
Overview
The historic Mt Morgan Mine is located on the outskirts of town of Mount Morgan on the central Queensland
coast (Figure 6). Access to the mine is via the sealed Burnett Highway, with additional rail infrastructure
located in the area.
With operations beginning in 1882, the Mine operated for nearly 100 years, producing 8,500,000oz gold and
400,000t of copper over its life. During this period nearly 40Mt of tailings was deposited around the site.
Following completion of primary ore mining in 1980, the operations continued for another 11 years where 28Mt
of tailings were reprocessed via conventional carbon-in-leach processing and placed back into the open pit
void (now covered by water).
The Mine was shut down in 1991, after which the State Government of Queensland took back control of the
mining leases and all associated historical environmental legacies.
The Mine has effectively lay dormant for 25 years, however still contains significant gold mineralisation within
the untreated tailings (~12Mt), treated tailings (28Mt), primary ore within the pit shell and mineralised waste
dumps on the site.
Figure 6: Mt Morgan Location (left), CRB Targeted Tailings Dumps (right)

Source: Carbine Resources Limited
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Background
Mt Morgan was originally named “Ironstone Mountain” before the initial discoveries of alluvial gold were made
in the early 1870s. The area was renamed Mt Morgan when three brothers from the Rockhampton based
Morgan family pegged out claims on the mountain in the late 1870’s.
The first formal mining agreement was drawn up in 1882 between Fred, Tom and Ned Morgan along with
three Rockhampton businessmen; Thomas Skarrat, William Knox D'arcy and William Pattison. In 1886, the
Morgan brothers sold their shares to the others and a formal company, the Mt Morgan Gold Mining Company
Limited was registered.
The initial extraction methods used at Mt Morgan were a combination of surface extraction from the face of the
mountain and shallow underground mining. By the late 1880’s, several shafts had also been sunk at Mt
Morgan and by 1893 more than 4,000m of tunnels and 1,400m of vertical shafts were completed.
By 1894, excavations extended to a depth of 48m and by 1896 steam shovels and steam engines were
replacing picks and shovels, extending the small open cut workings.
The highest production of gold was achieved during the period up to 1900, after which production
progressively declined. From 1907, production from the mine included copper due to increasing grade of the
metal in the ore (Figure 7).
Figure 7: Mt Morgan Operation (circa 1907)

Source: Patersons Securities Limited (Historical photo)

The 1920s signalled a period of unrest at the mine, and this, combined with a fire and subsequent flooding of
the underground workings led to the demise of the Mt Morgan Gold Mining Company Limited in 1927.
When the mine closed in late 1927, it had treated 8.5Mt of ore and recovered 5Moz of gold and 115kt of
copper. Large fortunes were made during this period by the owners, resulting in the establishment of the
famous medical research centre the Walter and Eliza Hall Institute and the beginnings of the oil giant BP
Limited.
In 1928, Adam Alexander Boyd, a former manager of the mine, formed a new company, Mt Morgan Limited,
and a new era in the development of the Mt Morgan mine began.
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During the earliest days of the new company's establishment, income was derived from recovering copper
from water in the underground mine. So successful was the mine over a short period of time that, within eight
months the initial government incentive loan of £15,000 was repaid and further government assistance was
not required. Cashflow from these operations also lead to the development of a large open cut operation,
commencing in 1932. The mine continued to operate as an open cut for the remainder of its life.
Further corporate changes occurred mine in 1968 when Mt Morgan Limited became a subsidiary of Peko
Wallsend Limited. The merger created one of Australia's largest mining companies.
Open pit operations continued until the end of hard rock mining in 1981. At this time the open cut mine at Mt
Morgan was the largest in Australia, extending approximately 320m below the original summit of the mountain.
During its production life, the open cut mined approximately 50Mt of ore and 9Mt of waste, producing
approximately 8.5Moz gold, 400kt copper and 1.2Moz silver.
However, the end of hard rock mining did not signal the end of operations. For a period of 10 years from 1981
the mine retreated approximately 28Mt of tailings, recovering gold by a traditional carbon-in-Leach extraction
plant. Secondary tailings from this operation were placed back into the open pit, partially filling it to a depth of
approximately 40m from surface.
Despite significant tailings resources remaining at the mine, tailings retreatment operations ceased at the mine
in 1991. The mine was unable to economically operate due to a combination of a falling gold price and the
increasing presence of soluble copper in the remaining tailings, which caused higher operating costs to the
traditional carbon-in-leach processing operations.
In 1993, ownership of the mine and historical environmental legacy was passed from Mt Morgan Limited to the
state. In an attempt to offset the costs of remediation, the state assigned the mining leases to Perilya Limited
for further assessment of tailings retreatment options and exploration for extensions of the historical ore body.
In June 2000, Moonraker Pty Ltd acquired the mining leases to further assess tailings retreatment options,
after which they were acquired by Norton Gold Fields Limited in 2007. The mine only received intermittent
attention from Norton Gold Fields, which had a focus on growth of their Western Australian assets at
Paddington, and also management of debt during the global financial crisis.
In April 2014, CRB completed an agreement to become the operator of the site and progressively acquire the
mining leases from Norton.

Acquisition Structure
CRB is progressively acquiring the Mt Morgan Project via the acquisition of Raging Bull Metals Pty Ltd. CRB
currently holds 75% of Raging Bull Metals, with an option to acquire the remaining 25% on completion of a
definitive feasibility study (via independent valuation) over the Project.
Raging Bull Metals itself holds and earn in agreement to acquire the Mt Morgan mining leases from Norton
Gold Fields Limited. Under the terms of the acquisition, Raging Bull Metals must provide a $2m payment to
Norton on making a decision to mine (post raising of mine development capital), which facilitates the transfer
of the mining leases. Raging Bull Metals is then required to pay Norton a capped total of $13m via payment of
20% of the Company’s annual EBITDA from operations at Mt Morgan. CRB would take on these payments
following the acquisition of 100% of Raging Bull Metals.
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Environmental Legacy
The historical environmental legacy of Mt Morgan is 100% owned by the Queensland Government through the
DNRM, with the mining lease holder not responsible for existing environmental problems or the impact of past
mining activities.
Management of the future mining activities and remediation of the site is governed by the Mt Morgan Phase 2
Agreement between the mining lease holder and the DNRM. The agreement sets out the rights and
obligations regarding the establishment of tailings retreatment operations at Mt Morgan.
The Agreement requires the DNRM to:


Maintain all ownership of the environmental legacy for all non-disturbed areas;



Maintain all ownership of the environmental legacy for all areas mined down to natural ground level;



Maintain current environmental remediation activities;



Allow the mining lease holder access to the site to conduct feasibility and mine development activities;



Allow the mining lease holder to construct roads and infrastructure for operations; and



Allow the mining lease holder to place any new tailings into the Sandstone Gully area.

The Phase 2 Agreement therefore allows the mining lease holder to undertake mine development activities
and mining operations without exposing itself to the significant historical environmental liabilities.

Water Treatment Plant
CRB has entered into a long term contract with the State of Queensland to manage the existing lime dosing
water treatment plant at the Mt Morgan mine. The contract provides an immediate source of cashflow for the
Company, with annual revenue from the agreement initially projected to be up to $1.25 Million before costs.
Under the terms of the contract, CRB has agreed to:


Take over management of the site’s existing operational lime dosing water treatment plant;



Remuneration of $2,500/ML of treated water, up to a maximum 500ML per annum; and



10 year total contract length (1×3×3×3 years).

The initial contract for CRB’s services has been set at $1.25 Million before costs based on the discharge of
500ML per annum. However, the water treatment plant can produce over 1,500ML per annum of treated water
with minor modifications. Therefore, additional scope exists to increase the contract size following initial
satisfactory completion of the 500ML per annum milestone and the modifications.
CRB’s management of the water treatment activities on site at Mt Morgan targets improving both the volume
and quality of treated water entering the Dee River, which runs alongside the mine. These activities have the
potential to both reduce the level of water within the existing open pit and also provide an ongoing
improvement to overall river health downstream.
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Mine, Infrastructure, Permitting
2

The Mt Morgan Mine covers 30 mining leases spanning 6.8km . The leases are all current and valid until 31
August 2025. The mining leases will likely be combined into one lease once the project is approved for
production.
Mt Morgan has a population of approximately 3,000 people and well established infrastructure including
potable water, electricity, hospital, fire department, emergency services, accommodation, schools and
restaurants. The region is also well populated by the industrial towns of Gladstone and Rockhampton. Both
these cities are home to several engineering firms, mining and processing equipment suppliers, and general
contractors.
Gladstone itself is also home to Queensland’s largest multi-commodity port facility and forth largest coal
exporting terminal in the world. Exports from the terminal include coal, alumina, cement products, aluminium,
ammonium nitrate and sodium cyanide.
Chemical company Orica Limited operate a cyanide plant in Gladstone and also supply other chemicals to the
region including flocculants, carbon and sodium hydroxide. There are also a number of limestone and lime
producers to the north and south of Rockhampton within 50km of Mt Morgan, including Cement Australia
Limited.
Freehold title applies to all the operations areas of the mine site. Mt Morgan Limited converted land on the
site to freehold title during the previous operations life of the mine. In addition the mining leases have
remained current since mine closure.
Therefore native tittle has been extinguished over the Project and the operational status of the mining leases
means that the potential for review of native title does not arise.
Figure 8: Main Mt Morgan Open Pit

Source: Patersons Securities Limited
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Geology
The Mt Morgan deposit is a sub-sea floor replacement deposit related to rhyolitic volcanism of Devonian age.
The mined deposit formed a boot shaped body of massive and stringer sulphide mineralisation.
The ore deposit contained two areas of significant mineralisation known as the Main Pipe and Sugarloaf ore
bodies. The Main Pipe ore body comprised of massive pyrite cut by anastomosing quartz veins and vertical
high grade gold ore shoots. The Sugarloaf ore body was characterised by disseminated and stringer
mineralisation of pyrite, pyrrhotite and chalcopyrite with massive sugary quartz, all cut by anastomosing quartz
veins.
This mineralisation occurs in sheared and weathered dolerite associated with quartz veinlets and iron oxides
after pyrite.
Figure 9: Mt Morgan Geology

Source: Carbine Resources Limited
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Mineral Resources
There is estimated to be up to 13Mt of unprocessed tailings and mineralised mullock remaining on site that are
suitable for economic treatment to recover gold, copper and pyrite resources.
All JORC resources and the Exploration Target were developed from historical drilling by previous mining
lease owners, which has in turn been verified by CRB’s drilling program in January 2015. In all, 180 recorded
holes have been drilled into the tailings for a total drilling distance of over 8,500m. Over 4,000 assays have
also been recorded and catalogued. Independent verification of the historical JORC drilling activities was
completed by engineering consultants Coffey Geoscience Pty Ltd and SMG Consultants Pty Ltd.
CRB is also currently completing a 5,000m JORC drilling program on site.
Further upside for future operations from the following sources:


~28 Mt of historically processed tailings, which may be suitable for reprocessing to recover metals, or
production of a high grade pyrite concentrate with gold credits;



~5 Mt of mineralised metallurgical slag, which may be suitable for either reprocessing to recover gold and
copper, or alternatively sold for industrial mineral applications (cement additive, road base, rail ballast,
sand blasting, and steel manufacture);



Up to 90Mt of partially mineralised waste rock in dumps, which was deposited over the course of the 100
year operating history of the mine. Sporadic drilling of these waste dumps has intersected gold grades of
25 g/t; and



Remnant resources in the base of the open pit containing approximately 250,000oz gold equivalent (nonJORC) resources.

These needs further classification before determining their suitability for reprocessing.
Figure 10: Mt Morgan Resources and Exploration Target

Source: Carbine Resources Limited
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Metallurgy
The key point of innovation in the Mt Morgan flowsheet is the extraction of copper from the tailings prior to the
recovery of gold (and pyrite). The removal of copper upfront provides several benefits, including:


A secondary revenue stream from copper sales;



A ~80% reduction in cyanide consumption within the gold processing circuit; and



An increase in overall gold recovery due to the removal of competition between gold and copper for the
cyanide leaching agent.

Other facets of the flowsheet include:


Removal of the +425µm to discard during upfront sizing of the tailings material;



Thickening of the -425µm slurry to be 40% solids;



Resin-in-leach treatment of the thickened slurry at pH 2.0 for 4 hours to remove acid soluble copper;



Grinding of the RIL discharge to approximately P80<75µm at pH 5.0 with lime;



Floatation of the slurry to produce a 50% S concentrate;



Leaching the cleaned concentrate;



Leaching the flotation tailing; and



After gold removal with carbon, detox resin recovery treat the slurry to recover copper and cyanide.

Figure 11: Process Flow sheet for Mt Morgan

Source: Carbine Resources Limited
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Binding Offtake for Copper and Pyrite
CRB has completed a binding offtake agreement for pyrite with mineral trader Talana Limited. Under the
terms of the contract, CRB and Talana have agreed:


A four year exclusivity for the sales of up to 225,000tpa (+/- 10%) of Mt Morgan pyrite;



Initial sales price of US$80/t FOB, with annual price negotiations based on product demand;



Payment of 90% of each shipment at the mine gate and the remaining 10% FOB; and



Letter of credit payment terms.

The agreement has significant environmental benefits with the removal of pyrite from the mine site eliminating
the source of the State-owned environmental legacy issues. This process will greatly assist in the progressive
rehabilitation of the mine site and Dee River which runs alongside.
While the Queensland Government maintains all liability for the historical environmental legacies of the mine
site via a State agreement, CRB is pleased to be actively assisting in remediation and rehabilitation through its
proposed operations.
CRB has completed a binding offtake agreement for copper sulphate with industrial supplier Swancorp Pty
Ltd. Under the terms of the contract, CRB and Swancorp have agreed:


A three year exclusivity for mine gate sales of up to 1,200tpa of Mt Morgan copper sulphate, providing a
mechanism for near term sales of production from water treatment operations at Mt Morgan;



Potential extension of the contract to up to 5,000tpa by mutual agreement, providing a mechanism for
future sales from tailings reprocessing; and



Pricing at a fixed formula relative to the LME copper cathode price, representing a significant premium on
the LME copper price.

The copper sulphate offtake contract therefore provides an additional significant by-product revenue stream
for the proposed operations, which is in addition the Project’s major revenue source from gold sales.
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RISKS
We have identified a number of risks which may impact CRB. These are by no means a complete list of risks
and there may be others beyond those identified:
Funding: The most significant risk for CRB is funding the $63.3m needed to commence construction of the
Mt Morgan tailing reprocessing project. We have assumed a 70:30 debt:equity split on the funding. However,
there are many options that CRB may pursue. CRB may look to leverage GR Engineering funding capability
to assist in any bank debt.
Resource Conversion: CRB is undertaking a 5,000m drill program to convert its identified exploration target
to JORC resources. There is a risk that this may not meet expectations. However, we believe the risk is fairly
low given that historic records and sample should provide an accurate picture. We note that the JORC code
(2012) does not incorporate tailings in the standard.
Exchange Rate: CRB is most sensitive to exchange rate with a 10% move resulting in an 19% change in our
valuation. The exchange rate impacts each of the recoverable metals (gold, copper and pyrite).
Commodity Price: The project is most sensitive to gold price with a 10% move resulting in a 14% change to
our valuation. Pyrite is the next most sensitive with a 5% change to our valuation for each 10% move.
Technical: Technical risks appear low with the involvement of GR Engineering.
Environmental: Environmental risk appears low given that CRB are looking to clean up the contaminated Mt
Morgan mine site.
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DIRECTORS AND MANAGEMENT
Patrick Walta (Executive Director)
Mr Walta is a qualified metallurgist and mineral economist with experience across both technical and
commercial roles within the mining and water treatment industries.
His experience within the resources industry includes: public and private company management, mineral
processing, M&A, IPOs, project management, feasibility studies, exploration activities, competitive intelligence
and strategic business planning.
Mr Walta became Executive Director of Carbine Resources in 2014 following the acquisition of a subsidiary of
the private mineral resources group, Raging Bull Mining.
Mr Walta holds Bachelor degrees in both Chemical Engineering and Science, Masters degrees in both
Business Administration and Mineral Economics, and is also a graduate of the Australian Institute of Company
Directors.

Evan Cranston (Non-Executive Director)
Mr Cranston is a lawyer specialising in corporate and mining law. He has extensive experience in the areas of
public listed entities including capital raisings, IPOs and liaison with market analysts and potential investors,
together with corporate governance, the ASX Listing Rules and the Corporations Act.
His experience in mining law extends to tenement acquisition agreements, mineral rights agreements, joint
ventures and mergers and acquisitions. He holds both a Bachelor of Commerce and Bachelor of Laws.
Mr Cranston is currently a director of Boss Resources Limited, Attila Resources Limited, Clancy Exploration
Limited and Cradle Resources Limited.

Tom Bahen (Non-Executive Director)
Mr Bahen is a current director of Private Clients & Institutional Sales at the national stock broking firm,
Paterson Securities.
He has significant experience in capital raisings, corporate advisory and commercial transactions for both
listed and unlisted companies.
Mr Bahen’s previous experience includes assurance and advisory with global accounting firm, Deloitte, as well
as financial advisory and project generation for various ASX listed companies.
Mr Bahen holds a Bachelor of Commerce from the University of Western Australia.

Stephen Dobson (Non-Executive Director)
Mr Dobson is a financial specialist with more than 25 years’ experience in global capital debt and equity
markets.
He was previously Managing Director of Mirabaud Securities Australia, part of the Swiss-based Mirabaud
Group. Mirabaud is a leader in corporate finance in the UK, ranking number 1 and 2 on the London Stock
Exchange’s AIM market for mine development capital raising within the oil & gas and natural resources
sectors respectively in 2014.
Stephen also has previous experience at Merrill Lynch & Co, where he held leadership positions in Sydney,
New York, London, Singapore and Perth.
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Terry Moylan (Chief Operating Officer)
Mr Moylan is a mechanical engineer with 43 years’ experience in mining and metals production. He was
previously the General Manager of Projects & Business Development for Norton Gold Fields, where he was
responsible for the continued development and operation of the 3.5Mtpa (180koz gold pa) Paddington Gold
Mine.
Mr Moylan has also developed new gold mines in Australia, Mongolia and China and has been involved in the
exploration and evaluation of gold and copper assets in Mongolia and Siberia. In addition, he has worked for
Newmont Gold and Reynolds Metals on the expansion and reorganisation of mining operations in Australia.
Most notably, Terry was responsible for the development of the first gold processing plant in Mongolia at
Boroo, and was awarded the 2003 Distinguished Miner of the Year Award by the Government of Mongolia.

Rod Smith (Chief Metallurgist)
Rod is a metallurgist and board executive with more than 40 years’ experience in the mining industry. He was
previously Managing Director of the metallurgical laboratory Ammtec Limited, where he led the company for
17 years’ until its takeover by ALS Limited.
Rod brings a wealth of metallurgical and analytical experience to the team and will be vital in the continued
strategic development of Carbine and the Mt Morgan Gold & Copper Project.
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