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A MESSAGE FROM THE SMI DIRECTOR

Participate in another view on sustainability
in an industry that is creating change and
will create more.
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By joining the SMI Honours Program you
will have the opportunity to work with some
of t he mi neral s i
researchers, have exposure to cutting
edge technology and be part of the next '
exciting step towards the global minerals )
i ndust r y @ads emsustanabte duture for mining.

The SMI advantage:

. Global industry focus with long term relationships.

. Delivery record in research, training, postgraduate education
and commercialisation.

. Deep disciplinary roots (capability and credibility).

. Recognised capacity in sustainable development concepts
and their pragmatic application.
. Nimble and adaptable.

. Our graduates and staff are highly skilled, innovative and
sought by industry.

Established in 2001, the Sustainable Minerals Institute (SMI) is one of the six
research institutes within the University of Queensland.

The foundation goal of the SMI is to undertake world-leading innovative
research whi ch pl aces it at t he
understanding and application of sustainable development principles.

Professor Chris Moran
Director
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Dear Student,

The list of research projects enclosed in this
pamphlet is a result of SMI's close interaction with
the minerals industry.

Each project addresses a current industry
research need and your participation puts you into
the seat of working on a solution to the challenges
we and our environment are faced with today.
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' Our experienced research staff will guide you

through the process of completing your selected project and the experiences
and industry connections you collected during your time with us will benefit
you greatly in your search for employment and your future career.

Best wishes for the future,

Dr Alex Pudmenzky
Education and Extension Services Manager



DR LAURENCE ROSSATO

Plant Physiology and Biochemistry

Phone: 3346 4023
Email: l.rossato@ug.edu.au

Responses and tolerance of Australian native species to heavy metals
and metalloids

Many soils are contaminated with heavy metals as a result of mining and
other anthropogenic activities. Rehabilitation and stabilisation of heavy metal
contaminated sites are required in these soils. While formerly exotic species
with known heavy metal tolerance have been used for rehabilitation, in more
recent years emphasis has shifted to using native species which do not have
a potential to become exotic weeds and have potential to enhance local
biodiversity. Not many native grasses have been assessed for heavy metal
tolerance, yet they offer advantages over woody species for initial site
rehabilitation. Plants deal with heavy metals in several ways; some exclude
heavy metals from their tissue, others accumulate or hyperaccumulate heavy
metals without symptoms of physiological stress.

There are soils in Australia naturally high in heavy metals with a flora often
endemic to these sites (eg serpentine areas in SE QLD). In this project, you
will screen heavy metal tolerance of native grasses to find species suitable for
rehabilitation of contaminated lands (post-mining, post-industrial etc). The use
of synthetic materials in combination with native grasses to improve success
of phytostabilisation operations will also be investigated.

Project support: Laurence Rossato, David Doley and Alex Pudmenzky



DR MANSOUR EDRAKI

Geochemistry/Water Quality

Phone: 3346 4060
Email: m.edraki@cmir.ug.edu.au

Investigating the mobility, bioavailability and remediation of fluoride in
produced formation water from petroleum and gas fields

Excess fluoride in water released to natural environments can result in
negative impacts to plants and animals. High fluoride concentrations from
geologic sources have been recorded in formation water associated with
petroleum and gas production. Understanding the geochemistry of fluoride is
the key to beneficial use of water. The honours project will focus on
environmental aspects of high fluoride in formation water including the
potential effects on soils and plants, should these waters be used for
irrigation, and assessing defluoridation capacities of economically viable
materials through a series of laboratory trials.

Investigating the solubility and transport characteristics of indicator
elements in wastes from copper smelting

The wastes from electrostatic separators in smelters at an Australian base
metal mine contain a range of elements including sulphur, metals, metalloids
and rare elements such as Rhenium (Re) that exist as oxy-anions in solution.
Upon interaction with surface water, the soluble species are accumulated and
contained in a purpose built collection pond. A seepage collection system
returns the water to the pond. This has created an exceptional opportunity to
model the attenuation and release of a wide range of mining related
elemental forms, corresponding to the extreme condition of acidity and
solubility in the pond water and at detectable to high concentration levels.

The aim of the study is to understand dissolution and transport characteristics
of certain environmentally significant elements which can be used as
indicators to assess off-site dispersion of metals from similar mining
operations.

The methodology involves collecting water samples in the field, as well as
laboratory procedures and experiments. Samples will be analysed by low
detection limit analytical instruments (e.g. ICP-MS).



DR LONGBIN HUANG

Rhizosphere Remediation in Mining Wastes, Plant Nutrition and
Environmental Stress Physiology

Phone: 3346 3130
Email: .huang@cmlr.ug.edu.au

Environmental stress tolerance mechanisms in native species of
Northwest Queensland

Local native species of plants are often used in mined land rehabilitation, due
to their tolerance to local land and climatic conditions, such as Ptilotus
exaltatus (Lamb-tails), Polycarpaea spirostylis (Copper bush) and Aerva
javanica (Kapok bush). They are often sown into rehabilitated land as
components of native seed mix. Field observations also show their
volunteering into mined land, with very high salinity levels. However, little is
known for their tolerance mechanisms. A very focus project can be carried
out within the current Xstrata Cu project, to investigate their physiological
mechanisms to tolerate high levels of salinity under high water deficit
atmospheric conditions. The outcomes of this project will provide useful
information for species selection in mine tailings rehabilitation.

One-two honours students will be sought to undertake this project, who are
expected to have interests and background in plant physiology, plant
ecophysiology, plant nutrition, and/or other relevant areas.

Nutrient fate (N & P) in mine tailings

Mine tailings often have hostile properties in chemistry, such as high pH, low
cation exchange capacity (CEC), low organic matter, extremely low levels of
macronutrients, high levels of metals and fine particle size. In tailings
rehabilitation, application of fertilisers is necessary to support the initial
growth of germinated plants, at very high rates. This can cause millions of
dollars of fertiliser costs for mine companies, while posing potential threat of
nutrient losses into natural waterways. Understanding fertiliser P and N
responses to tailingsd chemistry wild.| provi
formulate optimal fertiliser management strategy within the overall mine
rehabilitation program.

One or two honours students will be sought to undertake this laboratory
based research. These students are expected to have interests and
background in soil-plant relations, soil science and/or chemistry-related
areas.



DR USHA PILLAI-MCGARRY

Phone: 3366 3137
Email: u.pillaimcgarry@uqg.edu.au

Characterising the water repellency of vegetated re-formed Dunes after
heavy mineral mining at North Stradbroke Island

Soil water repellency affects water infiltration,
evaporation, erosion and the general hydrologic
balance of soils in the landscape. Water
repellency refers to the phenomenon where a
soil does not spontaneously wet-up when water
is applied to its surface. In Australia, soils under
native vegetation exhibit water repellency
thought to be caused by the presence of surface
films of organic compounds covering fine sandy
mineral particles.

%
A requirement after sand mining operations at the Yarraman mine in North
Stradbroke is the vegetative rehabilitation of newly created dunes constructed
from the tailings. In recent times localised gully erosion at certain revegetated
locations has become a problem and of environmental concern. Past studies
have indicated that some areas of freshly laid topsoil produced lower than
expected soil water infiltration which was similar to eroded areas. This
research project will investigate the occurrence, characteristics and
remediation of water repellency in the dune material in a laboratory trial using
field soil samples.

Staff Investigators: Dr. Usha Pillai-McGarry and Dr Thomas Baumgartl,
CMLR, UQ




Finding solutions to poor vegetation emergence on newly re-formed
sand dunes after heavy mineral mining at North Stradbroke Island

r' o This project will investigate solutions for
| poor emergence of native seeds sown into

1 topsoil during revegetation of
reconstructed sand dunes, after heavy
mineral mining at the Yarraman mine on
North Stradbroke Island.

rehabilitation is to re-establish indigenous
floral communities. Towards this end, the
reconstructed dunes is overlain with stockpiled and/or fresh-cut topsoil
stripped ahead of the mine path, before being sown with a seed mixture
consisting of 30 native plant species. A localised problem that has occurred at
the site is poor establishment of sown native seeds.

The objective will be to assess germination and emergence trials under field-
observed variables, e.g. poor water infiltration, overcoming water repellency,
reducing surface evaporation etc. The outcomes will complement results
derived from in-situ testing and chemical analysis performed on field soils
towards providing solutions to successful revegetation of difficult sites.

Staff investigators: Dr Usha Pillai-McGarry, Ms Mandy Gravina and Ms
Melina Gillespie

The mi ning Companyds
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PROF. DAVID BRERETON

Sustainable Development and Corporate Social
Responsibility in the Mining Industry

Phone: 3346 4043
Email: d.brereton@ugq.edu.au

The Future Sustainability of New Mining Technologies: evaluating the
community impacts, opportunities and risks

With the development of a technology, there is a corresponding need to
assess the social and environmental impacts, risks and opportunities that it
presents to community and industry, and to consider these insights in the
design process. This project will develop assessment methods and tools to
evaluate the impacts of the innovative new technologies being developed
within the CSIRO Minerals Down Under Flagship.

The mining industry in Australia faces serious challenges: declining ore
grades and shifting local, regional and international operating environments.
This realisation has prompted substantial innovation investment through the
CSIRO Minerals Down Under Flagship. Such technological research,
however, must be accompanied by foresight into the long-term strategic
challenges, future scenarios, social, economic and regional contexts in which
the technology will be situated.

The research project will complement a larger CSIRO Minerals Down Under
FIl agship funded coll aboration t i tsl
Mi ner al Il ndustryo. The project i s
research with researchers from CSIRO and four universities at the forefront of
sustainable development within the minerals industry. The project may be
eligible for a full or top-up CSIRO Flagship Postgraduate scholarship.
Applications for Flagship scholarships to commence in 2009 will be
announced in September 2008.

Contact: To register your interest please contact Dr Daniel Franks,
Centre for Social Responsibility in Mining, Sustainable Minerals
Institute (d.franks@smi.uq.edu.au).
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DR SUE VINK

Phone: 3346 4074
Email: s.vink@smi.ug.edu.au

Assessing seepage rates and connectivity between surface water stores
and an underground gold mine

To determine connectivity between surface water stores and an underground
gold mine, the project will involve groundwater modelling and using stable
isotopes and other tracers to determine connectivity between surface water
stores and an underground gold mine. Exchange experiments could also be
conducted to determine geochemical reactions occurring along flow path.

Quantifying the fate and implications of nitrogen transport from use of
explosives into surface water bodies

Dissolved nitrogen is an important constituent in water bodies required for
aquatic plant growth. However, imbalances to natural nitrogen inputs can
cause deleterious algal blooms that are sometimes toxic (e.g. Blue-green
algae). Many mine sites use ammonium nitrate and diesel fuel explosives.
Ammonium and nitrate liberated from explosives is likely to be transported to
water bodies on site and may increase the risk of algal blooms in site water
bodies as well as increased risk of deleterious impacts should unregulated
discharge occur. The project would involve experimental work and collection
and analysis of water samples from a mine site to trace nitrogen transport on
site and quantify risks associated with this contaminant. Nitrogen and oxygen
stable isotopes may also be used a tracers.

Determining the role of photo-oxidation in controlling metal and organo-
metal complexes on mine sites: Implications for aquatic ecosystems
and rehabilitation strategies

This project would analyse mine site waters to determine the speciation of
metal compounds in different areas of the mine. Laboratory experiments
would also be undertaken to determine rates of photo-oxidative degradation
of organic- metal complexes. Experiments could also be undertaken to
measure toxicity of different compounds to aquatic biota.



PROFESSOR ALAN BYE

Phone: 3346 4072
Email: a.bye@uqg.edu.au

BRC i Mining & Geology Overview

The mining resources within the Sustainable Minerals Institute have been
merged under BRC Mining and Geology. This new mining research initiative
has effectively brought together significant intellectual and operational skills
which offers integrated thinking across the mining value chain. Notably the
JKMRC mining and the SMI Mining skills are now incorporated and this
extends the centres expertise to include Mass Mining, blasting fundamentals,
geotechnical engineering, ore body modelling, optimisation in mine design
and planning as well as applied blast engin
focus on providing solutions for complex, large scale mining operations and in
conjunction with the six SMI research centres is ideally positioned to offer an
integrated and highly skilled service to the mining industry.

BRC Research / Project Information
The Mass Mining Technology forum

The Mass Mining Technology (MMT) project as was its predecessor, the
International Caving Study (ICS), has become an acknowledged Research
and Technology Exchange Forum for companies investing in large scale
caving methods such as block, panel, sublevel caving and their variants.
Since the ICS, the collective understanding of caving methods by member
companies has significantly increased in particular as they are applied to
strong rock masses. This is largely attributed to the creation of a common
pool of knowledge and experience-base developed and shared within
member companies.

The MMT has enabled the effective development of:
1. An industry consortium where member company representatives

openly share and peer review both technical and operational experiences
associated with caving methods



2. A source from which member companies seek value (technologies
to reduce costs) for their respective corporations

3. A mechanism through which fundamental and industrial scale
research associated with caving methods is conducted using caving
specialists and research providers from international centres of excellence in
mining and other related disciplines

4. A forum through which new opportunities associated with caving
methods or enabling technologies are collectively identified, discussed and
prioritised

The current sponsors of the MMT are De Beers, Rio Tinto, Codelco,
Newcrest Mining Limited, Anglo Base Metals, LKAB, Sandvik, Orica, CVRD
Inco, BHPBIlliton Diamond and BHPBIlliton Nickel West. Given the new
challenges likely to be faced by the new generation block, panel and sublevel
caves, the next phase of the MMT (2008 i 2011) is now under development.
The focus of the research will continue to be fundamental research on the key
areas of rockmass characterisation and its response, caving mechanics,
gravity flow, fragmentation, confined blasting, and SLC at increased depths.
The Hybrid Stress Blasting Model (HSBM)

The Hybrid Stress Blasting Model (HSBM) is a modelling framework that links
an ideal and non-ideal explosives detonation code (Vixen | & N) to a
geomechanical rock model. The HSBM represents the state-of-the-art in blast
modelling for commercial explosives in mining. The model is being
developed as part of an international collaborative research project funded by
De Beers, Debswana Diamond limited, Codelco IM2, Rio Tinto, Anglo Base
Metals, Dyno Nobel, African Explosives Limited (AEL), Sandvik and LKAB.

Coal i Longwall Mining - Load Cycle Analysis

The software is capable of handling the large quantity of data emanating from
a modern longwall with in near real time, accurately delineating load cycles
and extracting the critical load cycle features essential for interpreting how the
support and strata are interacting. This enables real time modifications to be
made to set pressures and mining strategies which will lead to a reduction or
elimination of roof control problems.



Participation in the AMIRA GEM Project

The BRC is a research participant within the AMIRA P843 Geometallurgical

Mapping and Mine Modelling resedeliverh project
effective geostatistical methods for distributing mineral processing

performance attributes into orebody modelling and their technical integration

to mine planning optimisation.

Slope Stability Research

This research is being developed as an extension of the LOP project and is a

collaborative initiative with the CSIRO. The emphasis of the fundamental

research is to shift focus from the 6éDesign
large open pits. The key areas of research that will be developed during the

project:

Improved Rock Characterisation

Blast Damage Modelling

Rock Mass Response to Pore Water Pressure
Integrated Real Time Risk

Eall o

SEE Project (Sustainability and Extraction Efficiency)

The aim of the initiative is to develop a single software platform and

integrated technology for the strategic design and operational management of

mining operations on the basis of Sustainability & Extraction Energy (SEE).

The objective is to fAChange the Way Miner
Operat ed. 06 This process optimisation project
mill model into a holistic analysis of energy consumption and the

sustainability footprint on a mining operation.



Strategic Planning using Multi-Parametric Models

Traditional open pit mine design and optimisation has been limited by the
amount of detailed geotechnical and geometallurgical information available in
the block model. A conceptual study is being undertaken to prove the value of

the developmentofamulti-par ametric (6 GeoMetall urgical d)

incorporated into the mine planning model will considerably improve the
accuracy of the mine plan. The product will be a mine planning model where
each model cell has unique mining and processing costs as well as recovery.
This model will then be used to undertake a new pit optimisation and
schedule to provide more representative metal content, cost and cash flow
information

Risk - Cost - Benefit (RCB) Decision Support Tool

A joint initiative between MISHC and t he BRC proposes t

Cost - Benef it ( RCB) Deci sion Support
assessment of the complex risks, costs and benefits associated with safety
interventions can be determined. This tool can then be used to select and
motivate the most appropriate safety solution. Thesemi-quant i t at i
Anal ysiso risk assessment technique

Ore Conditioning i New Economic Model for Mine and Process Design

Technology improvements require the economic balance between blasting,
mining and processing to be reviewed. The traditional mine to mill economic
model is constrained by a narrow range of operating conditions. An MSc
project will research a AConceptual
Valuefroman | ntegrated Mining and Commi
be through the BRC and JKMRC. The results of this study will provide a
business case for validation research.
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Tool

ve ABow

wi |

dev

0

be

Economi c

nut i

on

Pr



DR DOMINIC HOWARTH

Phone: 3365 5863 or 3365 5888
Email: d.howarth@ug.edu.au

JKMRC Research programs deal with issues in exploration, comminution,
separation and flotation.

Core competencies include

. Particle, ore and drill-hole core characterisation
e  Process modelling, simulation and optimisation

We have study opportunities in the following areas for the right people:

Multi Component Breakage

Multi Component cyclone operations

Multi Component tumbling mill model

Multiphase particles in flotation

Induction time and hydrophobicity

Bubble loading in flotation

Froth stability

Floatability component model parameters

Use of DEM in breakage,

Experimental studies (using UTS, UCS, Hopkinson pressure bar,
RBT, DWT etc) on particle fracture,

Abrasion of particles in comminution machines,

Fluid discharge (transport) from the mill,

Electro-statics and DEM in mineral particles,

Application of numerical simulations in comminution/transport



EQUITY AND DIVERSITY AT SMI

Melina Gillespie (m.gillespie@cmlr.ug.edu.au)

F SMI consists of a diverse group of
staff, students and  visiting
scientists, and has varied work
commitments which entail both field
and office work. It has always been
an objective to make the SMI
environment an equitable work
place. This has been, and is,

i : i assisted by having a representative
staff member who acts as an Eqmty and Diversity Information Networker
(EDIN).

The Equity Office maintains a network of volunteer staff at UQ who act as
EDINSs, providing a vital link between their area and The Equity Office. The
role definition for an EDIN is to:

e  Assist The Equity Office by distributing relevant material amongst
staff and students;

e  Encouraging people to engage in equity and diversity related
activities and staff development opportunities;

e  Encourage senior staff in the promotion of good practice in equity
and diversity;

e  Assist The Equity Office in the promotion of relevant events such
as Diversity Week;

e  Assist SMI meet its obligations in regard to relevant University
Strategic Equity and Diversity Plans through promotion of relevant
policies, procedures and initiatives;

. Raise awareness about equity and diversity matters; and

e  Appropriately refer staff and students with enquiries or grievance
related issues on equity and diversity matters to Discrimination and
Harrassment Contact Of ficers
(http://www.ug.edu.au/equity/index.html?page=11090&pid=12557).

In addition to these roles, the SMI EDIN has undertaken regular equity
inductions for all staff and students. Also, an equity letter was developed by
SMI to be included with all new contract documentation, in an attempt to
make industry aware of UQ Equity policies prior to project commencement.
The SMI EDIN is also a part of the Ally network - Allies provide a safe,
welcoming and confidential environment for Lesbian, Gay, Bisexual,
Transgender/ Intersex staff and students, or anyone seeking information.



CENTRE FOR MINED LAND
REHABILITATION LABORATORIES

CMLR provides a high quality range of laboratory facilities required for the
preparation and analysis of soil, plant and water samples to support research
associated with the sustainable minerals industry and a variety of ecological
and restoration projects. The laboratories are managed as Quarantine
Approved Premises, accredited with the Australian Quarantine and Inspection
Service (AQIS). Specialised equipment (e.g. Fume Cupboard and Laminar
Flow Cabinet) is maintained and certified to NATA standards (National
Association Testing Authorities).

Contact:

Narelle McCallum

Phone: 3346 3138

Email: n.mccallum@cmir.ug.edu.au




