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About CRL & Product Uses 
About CRL 
Consolidated Rutile Limited (CRL) was registered in 1963 and commenced mining on North Stradbroke 
Island (NSI) in 1966. 

CRL has two mines for the extraction of mineral sands operating on NSI and is one of the world’s major 
producers of rutile, producing an average of 55 000 tonnes of rutile, 40 000 tonnes of zircon and up to 
130 000 tonnes of ilmenite annually. 

For the 12 month period to 31st December 2004, sales of rutile, zircon and ilmenite from North 
Stradbroke Island generated operating revenue for CRL of around $84 million and a Net Profit of 
approximately $25 million.  

CRL exports mineral to over 30 countries. CRL's major customers for rutile include pigment producers 
such as Du Pont (USA) and Tioxide (UK). Rutile is also sold for the manufacture of welding electrodes 
to companies such as Kobe Steel (Japan) and titanium metal production, TOHO (Japan). CRL's major 
customers for zircon contribute to the production of ceramics, for example, Macina Minerals (Italy) and 
a developing market in China.  

CRL's major operating costs comprise labour, electricity, maintenance and rehabilitation of mined 
areas.  

In Australia CRL employs over 220 people, of whom over 100 are island residents. CRL also indirectly 
employs many local businesses and contractors, which provide services to the mine. 

The North Stradbroke Island community has also grown since CRL began operations in 1966. Schools, 
medical services, roads, electricity and water supplies and communication links have been established 
with the assistance of over 50 years of mining on the Island. 

Indigenous peoples have been involved with the sand mining industry since it started on NSI. There 
are divided opinions within the indigenous community about the long-term benifits of mining on 
Minjerribah, and these opinions and views are respected. About 17% of CRL's workforce are of 
indigenous descent. 

Since December 1998 Australian mining company, Iluka Resources Limited has held a controlling 
interest in CRL. Iluka Resources Limited has operations located at Capel, Eneabba and Narngulu in 
Western Australia; and in Florida and Virginia in the United States. 
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CRL and North Stradbroke Island 
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Minerals and their Uses 

What mineral sands do CRL mine? 
CRL mines for the heavy minerals: rutile, zircon and ilmenite. Quartz forms a large part of the residue 
sand. The characteristics of these minerals are outlined in the table below. 

Minerals 
Characteristics 

Rutile Ilmenite Zircon 
Chemical Formula Impure TiO2 (titanium dioxide) FeO.TiO2 ZiO2.SiO2  (Zirconia Silicate) 

Class Oxide Oxide Silicates  (Neo-silicates) 

Colour Pure specimen is white. 
Impure is red brown to black. 

Iron black Grey, brown, red, yellow, green, blue, 
black, and colorless 

Streak White in the pure specimen. 
Brown/gray in the impure. 

Black to brownish-red White 

Lustre Adamantine to sub metallic Sub-metallic Adamantine 

Transparency Opaque to transparent Opaque Transparent to translucent 

Crystal Structure 

The structure is tetragonal 
(meaning they have one four fold 

axis) with a 4/m 2/m 2/m 
symmetry. The structure is 

composed of parallel chains of 
octahedrons composed of the ‘Ti’ 

ion surrounded by six oxygen 
atoms. This parallel chain structure 

produces the prismatic crystal 
habit typical of this group. 

Hexagonal structure usually 
with thick tabular with 

prominent basal planes and 
small rhomboidal 

truncations. 

Simple crystal of zircon is tetragonal 
with a 4/m 2/m 2/m symmetry 

terminated with four sided pyramids 
at each end. The prism may be 
lacking and the crystal can look 

octahedral.  

More complex crystals have faces of a 
less steeply inclined prism that taper 
the terminations. Also a secondary 

prism may truncate the primary prism 
by cutting off its edges and producing 

an octagonal cross-section through 
the crystal. There is even an eight 

sided pyramid (actually a ditetragonal 
dipyramid) that may modify the four 

sided pyramids. 

Crystal Habits 
Eight sided prisms and blocky 

crystals terminating in a blunt four 
sided or complex pyramid 

Very flat, tabular, 
rhomboihedral crystals 

Dipyramidal and prismatic 

Cleavage Distinct to good in 2 directions 
(prisms) poor in third (basal) 

None Cleavage indistinct in two directions 
(prismatic) 

Fracture Conchoidal to uneven Con-choidal. Uneven 

Hardness 6-6.5 5-6 7.5 

Specific Gravity 4.25 4.7 4.7 

Refractive Index 2.63 2.8 1.92 – 2.01 

Physical Properties of Minerals 
Colour: Although it is easy to recognize, colour is often misleading; some minerals occur in a wide variety of colours 
while others have fairly distinctive colours. Sometimes colour is not easy to determine, particularly if the mineral has a 
metallic lustre; in these cases, “streak” is used instead.  

Streak: The colour of powdered particles of a mineral. The powder is produced by rubbing the mineral on a piece of 
unglazed, white porcelain.  

Lustre: The appearance of light reflected by a mineral. Minerals are divided into two types: metallic and non-metallic. 
There's no clear dividing line between the two. In general, non-metallic minerals will transmit light through a thin edge, 
are light coloured, and will have a light or colourless streak. Non-metallic minerals are further described as adamantine. 
Adamantine minerals have a brilliant lustre like that of a diamond resulting from a high index of refraction. 

Crystal: Crystal refers to a solid mineral having a regular geometric shape and bounded by smooth flat surfaces. 

Crystal Structure: This describes the external shape of a crystal. Although size may vary, many, but not all, minerals 
have a distinctive shape: cubic, rhombohedral, flat sheets, prismatic. Hexagonal - a six sided crystal with hexagonal 
bases. An unsharpened pencil is a basic example. Tetragonal - a crystal with four rectangular (not square) sides and two 
square bases. A butter package is an example. 
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Habit: Habit refers to the physical form of a crystal. Determined by the shape and relative proportions of the crystal 
faces. 

Cleavage: The tendency for a mineral to break along predefined planes of weakness, usually forming smooth surfaces. 
The weak planes are controlled by the internal structure of the crystal. Not all minerals possess cleavage, only those 
which break in specific directions on relatively smooth planes. Some minerals have more than one direction of cleavage.  

Fracture - Minerals which do not break in a predictable fashion along smooth planes (cleavage) will break along an 
uneven surface called fracture.  

Hardness - A measure of a mineral's resistance to scratching. It's determined by the binding force of atoms within the 
crystal structure. A scale of relative hardness, Moh's hardness scale (1- 10), lists the hardness of 10 minerals and some 
everyday objects: diamond at 10, a nail is about 5 and talc is 1. 

Specific Gravity - Related to the density, or weight per unit volume of a mineral. It is the ratio of: Weight in 
Air/(Weight in Air - Weight in Water). Some minerals feel heavier than expected for their size. These minerals have high 
specific gravity.  

Index of Refraction - The geometric ratio of the angle at which light comes to the crystal (angle of incidence) by the 
angle at which light is bent as it enters a crystal (angle of refraction). Metallic minerals do not have an index of 
refraction because they do not allow light to enter the crystal. 

What are the minerals used for? 
The mineral sands we mine are used in a wide variety of products used in our every-day lives as well as high 
technology applications. 

Rutile is processed to titanium dioxide to form the basis for a high quality, white pigment used in paints, 
plastics and cosmetics. Rutile and synthetic rutile are also processed to titanium metal for the aerospace 
industry and for the production of surgical equipment. Rutile sand is used on the coatings of welding rod 
fluxes where it stabilises the electric arc ensuring a superior joint. 

Ilmenite is a mixture of iron and titanium oxides, used in the steel making industry for furnace linings and 
for sand blasting. By removing the iron, ilmenite can also be upgraded to produce synthetic rutile, which can 
be used to make titanium dioxide and titanium metal. 

Titanium dioxide pigment is non-toxic and has the ability to reflect and scatter all colours of light 
while absorbing ultra violet light. It has replaced lead based pigments in paints. When mixed with 
plastic & paper it gives them a white glossy sheen. Titanium dioxide is used in the manufacture of 
many sunscreens because of it non-toxicity and UV absorption properties. It can be added to foodstuffs 
such as flour, icing sugar and sweets as well as cosmetics and toothpaste to improve their brightness.  

Titanium metal is an incredibly light and strong metal with a high melting point and is used in 
rockets, jet aircraft and sporting equipment. Titanium's lightness, strength and inertness (bio-
compatibility) also make it ideal for use in heart pacemakers, artificial limbs/joints, spectacle frames 
and watches. When mixed with other metals such as iron, manganese and aluminium, it forms alloys 
which are both temperature and corrosion resistant. These alloys are used in power stations, paper 
mills, oil refineries and desalination plants. 

Finely ground zircon is used in the ceramic industry for glazes on kitchen and bathroom tiles, dinnerware, 
and decorative ceramics. Zircon is used as an opacifier in the glaze on tiles, baths, basins, dinnerware and 
decorative ceramics. It is also widely used in television and computer screens. 

Industrial ceramics containing zircon are used in applications requiring heat and corrosion resistance. Some 
industrial ceramics are referred to as ‘refractories’.  Refractories are materials that retain their physical 
shape and chemical composition when subjected to high temperatures and are extensively used as linings to 
protect furnaces and kilns for smelting and casting of metal and glass and for the manufacture of chemicals. 

Some minor uses of zircon include: 

• zirconium metal - pollution control equipment, marine applications, camera flash bulbs. 

• cubic zirconia crystal - developed as a diamond alternative. 

• rapidly rechargeable light-weight batteries  

• zirconium hydride - in flares and fuses 
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• stannous hexafluorozirconate - an ingredient in toothpastes to prevent decay. 
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The rougher mill contains over 1200 spirals to separate the heavy minerals 
from the residue sand. As the sand flows down the water-fed fibreglass spirals, 
heavy mineral collects on the inside and lighter minerals are swept to the 
outside.  

As the dredge pond advances, the residue sand is 
pumped behind the concentrator into the previously 
mined dredge path. Information collected in pre-mine 
survey is used to reconstruct landforms similar to the 
pre-mining landforms. The slurry leaving the rougher 
mill contains 95% mineral and 5% sand. 

The cleaner mill contains a further 172 spirals which 
process the concentrate to 98% mineral. The heavy 
mineral concentrate is then pumped across Wet High 
Intensity Magnetic Separators (WHIMS) to separate the ilmenite, which 
contains iron from the rutile/zircon. 

The separate mineral concentrates are pumped through pipelines to stockpiles at the edge of the mine site. 

Loaders are used to fill trucks (25 tonne capacity) with concentrate from stockpiles, for transport to a 
loading facility in Dunwich. Here conveyor belts move the mineral concentrates to a barge. Five times a 
week, the barge carries 1 800 tonnes of mineral sand, to CRL's dry mill on the Brisbane River at Pinkenba. 
Travelling from NSI across Moreton Bay to Brisbane takes four hours. 

Processing in Brisbane 
CRL has a dry mill at Pinkenba near the Gateway Bridge to further separate the heavy minerals. A crane and 
bucket is used to pick up the mineral and to feed the dry mill. Mineral concentrates from NSI are again 
passed over spirals to remove residue sand and then over ‘wet tables’. Wet tables provide another means of 
using gravity to discard quartz and light heavy minerals (middlings). Fine particles are removed in the wet 
concentration steps and pumped to a small dam. Water from this dam is recycled when the fines have 
settled. 

Rutile Separation Plant - Mineral concentrates are dried in a kiln and electrostatically separated into 
conductors (rutile and ilmenite) and non-conductors (zircon). The rutile is cleaned electrostatically, then 
passed over magnets to remove ilmenite and other magnetic minerals. Non-conductors are fed to the zircon 
wet plant. 

Zircon Wet Plant - Non-conductors from the rutile separation plant are send down a bank of ten spirals 
and eight wet tables to separate more middlings material. 
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Zircon Separation Plant - Kiln dried zircon wet plant product, is separated using electrostatic separation, 
followed by magnetic separation. The final traces of conductors are cleaned from the zircon using 
electrostatic roll separators and induced roll magnets. 

High-Tension Roll Separators - High-tension roll 
separators are used to perform electrostatic 
separation of conductors and non-conductors. 
Mineral sands are fed at predetermined rates near 
the top of an earthed rotating roll and carried into 
the field of influence of a charged ionising electrode. 
All particles acquire a charge from the field. As the 
mineral grains move out of the field of influence, the 
conductor grains lose their charge to the earthed roll 
and are thrown from the roll surface by centrifugal 
force. The non-conducting grains adhere to the 
rotating roll and pass an AC wiping electrode, which 
negates their charge and the grains begin to drop off 
the roll. This discharge is completed by a tensioned 
brush. 

Ilmenite Upgrading Plant - Ilmenite extracted from NSI contains chromium at a level unacceptable for 
pigment production. Chromium causes yellowing of the white titanium dioxide pigment. CRL’s ‘Ilmenite 
Upgrading Plant’ separates high chromium ilmenite with the use of magnets since this fraction demonstrates 
greater magnetic susceptibility. 

After final separation, mineral is either packaged or sold as bulk shipments. Mineral is packaged in 25kg, 
42kg, 1 tonne, 2 tonne bags, and loaded directly into 21 tonne containers. The full containers are trucked to 
container terminals at Fisherman's Island for shipment overseas. A bulk shipment varies from 3 000 to 39 
000 tonnes and is loaded at a rate of 1 400 tonnes per hour. It takes about a month to ship mineral from 
Brisbane to the United States and two weeks from Brisbane to Japan. 

Downstream Processing 
Titanium Dioxide Pigment 
Titanium dioxide white pigment is extracted from ilmenite (45-70 per cent TiO2) and rutile (92-96 per cent 
TiO2) by two different processes referred to as the ‘sulphate process’ and the ‘chloride process’. About 85 
per cent of the world’s titanium minerals are used to make pigment. The three largest manufacturers of 
pigment are Du Pont, Tioxide, and SCM.  

Sulphate Process (pigment from ilmenite) 
The sulfate process was the first commercial scale technology used to convert ilmenite to titanium dioxide. 
CRL produces 3.7 per cent of the world output of ilmenite feedstock. The world's largest producer is QIT 
(Quebec Iron & Titanium) with 51 per cent of the world market for sulphate process feedstock. 

Ilmenite is dissolved in sulphuric acid and some of the iron is crystallised as iron sulphate and removed.  
White hydrous titanium oxide is precipitated from the solution by adding water or alkali and the remaining 
iron washed out. The precipitate is heated, without melting, to about 1000°C to drive off contained water 
and allow formation of very fine crystals of raw white pigment). 

FeTiO3 + H2SO4 = FeSO4
+ + TiO2

+ + H2O 

Chloride Process (pigment from rutile and synthetic rutile) 
Worldwide there is a marked swing to the use of the chloride process with few new sulfate plants being 
established. The chlorine process produces about 60 per cent of pigment produced.  

Most chloride process pigment manufacturers are unable to chlorinate feedstock with titanium dioxide 
content below 85 per cent. Rutile and synthetic rutile are used. Synthetic rutile is produced from ilmenite 
using the Becher process which reduces the iron oxide contained in the ilmenite to metallic iron and then re-

All part icles acquire a
charge - the conductor
grains lose their charge
to the earthed roll and
are thrown off .

Non-conductors adhere
to the roll and rotate to
the electrode w hich
negates their charge and
the drop off  the roll.

A brush clears any
part icles st ill adhering
to the roll.
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oxidises it to iron oxide and in the process, separates out the titanium dioxide as synthetic rutile of about 91 
to 93 per cent purity. 

CRL produces 9.3 per cent of the world's total high-grade titanium dioxide feedstock. The world's largest 
producers are RBM and Iluka Resources (including CRL) with combined production of 61 per cent. 

Plants using the newer chlorination process produce white pigment by calcining a mixture of synthetic rutile, 
coke and chlorine to form gaseous titanium tetrachloride (TiCl4). Ilmenite cannot be used as a raw material 
as its titanium content is too low. The titanium tetrachloride is condensed to a liquid and most of the 
impurities separate as solids. It is then reheated to a gas and mixed with hot oxygen to form very fine 
crystalline rutile (raw white pigment). The displaced chlorine gas is recycled to the start of the process. 

TiO2(impure) + C + 2Cl2 = TiCl4 + CO2 

TiCl4 + O2 = TiO2 + 2Cl2 

Titanium Metal 
About 5 per cent of the world's titanium minerals is used to make titanium metal. The major titanium 
producers are three Japanese companies, two US companies, and state-controlled enterprises in the 
Ukraine, Russia and China.  

Titanium metal is produced by the Kroll process, which involves chlorinating rutile to titanium tetrachloride 
(as in the pigment production process) and reducing it to titanium sponge using molten magnesium. The 
sponge is consolidated into ingots in an electric arc furnace.  

TiO2(impure) + C + 2Cl2 = TiCl4 + CO2 

TiCl4 + 2Mg = Ti + 2MgCl2 

Titanium metal is an important industrial metal for items such as jet engine rotor blades. The metal is valued 
for its high strength, light weight, and corrosion resistance. Titanium is also used as an alloying element. 
When combined with carbon in the manufacture of stainless and heat-resisting steels, titanium improves 
their welding qualities and corrosion resistance. 

Zircon in Ceramics 
CRL produces around 6.3% of the world's output of zircon. Iluka Resources (including CRL) is the world's 
largest supplier of zircon with 35% market share.  

Ceramics account for around 50 per cent of world demand for zircon. The major use is as the opacifier in 
glazes for tiles, dinnerware and sanitary ware. Zircon contains about 66 per cent zirconia and 30 per cent 
silica. Above 1 800°C zircon decomposes into zirconia and glass. Zirconia is used in ceramics, refractories, 
and electronics. Zirconia is also used to prepare ceramic stains, the most important of which are Turkey Blue 
(ZrO2-V2O5-SiO2-Na2O), Praeseodymium Yellow (ZrO2-Pr6O11-SiO2), and Vanadium Yellow (ZrO2-V2O5). 

Zirconium Metal 
Zirconium is a hard, shiny metal. It is resistant to corrosion by water, mineral acids, strong alkalis, organic 
acids, and salt solutions. Zirconium is produced in the USA, France and USSR. 

Zircon is reacted with chlorine in the presence of carbon to produce zirconium tetrachloride and silicon 
tetrachloride which can be separated with the very different condensation temperatures. Zirconium 
tetrachloride is reduced to zirconium sponge using molten magnesium. The sponge is consolidated into 
ingots in an electric arc furnace. 

ZrSiO4 + 2C + 4Cl2 = ZrCl4 + SiCl4 + 2CO2 

ZrCl4 + 2Mg = Zr + 2MgCl2 
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Environmental Management 
Consolidated Rutile Limited is committed to managing its activities in an environmentally responsible manner 
and will pursue environmental excellence by striving for best practice and implementing policies, systems 
and procedures to bring about continual improvement. 

CRL's Environment Section is directly responsible for assisting exploration, projects, mining and processing 
operations achieve environmentally responsible and cost effective production which is acceptable to 
stakeholders. Specialist environmental personnel are employed to undertake various components of the 
environmental management requirements. 

Environmental Assessments 
Pre mine surveys are used to characterise the existing topography and ecology. Topographic, vegetation, 
soil, fauna, cultural, and hydrological surveys provide baseline data necessary for planning and monitoring, 
environmental management, and rehabilitation requirements and development. The soil and vegetation 
surveys are used to identify the main vegetation communities present; the plant species present; the density 
of the major components of the vegetation; and depth, type and nutrient status and volume of the soils 
present. Fauna studies are undertaken to determine the character, composition and diversity of terrestrial 
vertebrate and invertebrate fauna.  

CRL monitors air quality along the eastern side of Russell Island using seven dust deposition gauges. This 
monitoring area may be extended as the Ibis mine works the bayside of NSI. CRL undertook an air quality 
assessment of the Yarraman mine site and found it unlikely that it would have any effect on the closest 
residential area. Despite this, the company will continue a dust monitoring program at Yarraman for the life 
of the mine to ensure, there is no effect on residents. 

CRL has a noise management program which involves the identification of potential noise sources, 
monitoring operational noise and developing noise reduction strategies. The method of measurement and 
reporting of ‘environmental’ noise levels complies with the Department of Environment Noise Measurement 
Manual and the Noise EPP. 

CRL monitors water levels and water quality in lakes and the water table on NSI. Water levels are measured 
at 43 sites (on and off lease) around the island. Groundwater piezometers (standpipes) are used to monitor 
the position of the groundwater table in the region of the mining operation. This information along with 
aquifer parameters, rainfall, mine water usage and three dimensional geometry is used to create numerical 
groundwater models for prediction of future groundwater conditions. Water quality is measured at 21surface 
sites and 2 underground sites and includes tests for calcium, magnesium, sodium, potassium, sulfur, 
chlorine, nitrates, phosphorus, pH, and salts. 

CRL conducts post mining surveys using data collected by field surveys and satellite imagery to profile the 
development of the rehabilitation. These surveys are used to study the stability of the reconstructed 
landforms, vegetation development, fauna recolonisation and soil stability and nutrient status. This data will 
be compared to the vegetation types that existed prior to mining.  

Environmental Research and Development 
In keeping with the CRL Environmental Policy, CRL conducts research and development projects on a range 
of topics.  Research projects include but are nor restricted to studies of hydrology, revegetation techniques 
and success criteria, faunal recolonisation and ecosystem development. 

Government Requirements 
The Department of Natural Resources and Mines (DNRM) administers the Minerals Resources Act (1989), 
according to which CRL must adhere to specific lease conditions and special conditions. The environmental 
aspects are administered by the Environmental protection Agency (EPA). CRL is required to compile an 
Environmental Management Overview Strategy (EMOS). This is a strategy to manage the environment in 
and around the mine site and to rehabilitate areas disturbed during the life of mining on North Stradbroke 
Island. CRL's EMOS was fully revised in February 2003 to bring it in to line with current community 
expectations and government regulations. 
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CRL must also submit a Plan of Operations. This is a detailed description of mining and environmental work 
to be carried out during the following period (up to 5 years). The current plan of operations covers 2005. 
Audits are conducted to check adherence with the EMOS and Plan of Operations. 

To fulfil its EMOS commitments CRL has also developed a range of Plans to more effectively manage any 
potential environmental impacts from the operations. The plans developed include: Waste Management, Air 
and Noise Pollution Management and Ground and Surface Water Management.  

Rehabilitation Process 
CRL is committed to the goal of re-establishing as close as is practicable, within the limitations of current 
technology and Best Practice Environmental Management, the indigenous floral and faunal communities that 
existed in the area prior to mining. 

The rehabilitation/ revegetation procedures are generally completed in this sequence: 

1. Landform re-construction & contouring 
The residue sand is pumped out behind the concentrator to fill previously mined areas. This sand is used to 
from an approximate of the original topographic patterns. Plans are used to manage the sand placement, 
final heights and contoured shapes of the landform. CRL is now placing greater emphasis on constructing a 
greater range of micro topography to reflect small scale variations in the natural landform. 

2. Topsoil spreading 
The topsoil is stripped in areas ahead of the mine path. The top 50 to 100mm of topsoil is the most 
important biologically because it is the richest source of stored seeds and soil micro-organisms. If possible 
the top 50mm of topsoil (first cut) is stripped separately and reused immediately in the rehabilitation 
process to take advantage of the viable seed.  

The remaining topsoil (second cut) is stockpiled adjacent to the mine path for later use. CRL stores the 
topsoil for as short a time as is practical, and generally stores topsoil for a period of two years - the time 
taken to mine a particular area and to reconstruct the landform. The topsoil is transported from stockpiles to 
the top of dunes by elevator scrapers and spread over the contoured surface with bulldozers.  

3. Direct seeding and fertilising 
A mixture of approximately 30 native plant species is sown by a tractor drawn disc seeder. The mixture also 
contains fertiliser and sorghum which is used as a cover crop. A second application of maintenance fertiliser 
occurs 6 - 10 months after direct sowing. 

The seed used in the revegetation program is harvested only from CRL leases on NSI. The seed harvesting 
is undertaken by the company’s experienced seed collectors. Around 150kg - 250kg of seed is harvested 
annually. The seed is stored in an air-conditioned room for the minimum time practicable, in the majority of 
cases less than 12 months. The quality of seed samples is tested each year. The tests include seed 
germination, viable seed remaining after germination test period, seed counts and total viable seed present.  

4. Surface stabilisation  
Four methods are used to stabilise the topsoil. Traditionally 'Terolas' is sprayed over the topsoil after 
seeding, to bind sand particles together. Terolas is a bitumen emulsion that breaks down after 
approximately 6-12 months. Secondary control of erosion is achieved by seeding a low density cover crop. A 
sorghum hybrid is ideal for this purpose because it grows quickly, stands well, remains effective for 12-18 
months, and does not regenerate. In areas particularly prone to wind, two other methods may be used; 
brushmatting and windbreak fencing. 

CRL is testing the use of mulch instead of Terolas in some rehabilitation areas. The mulch is spread to a 
depth of approximately 2cm and has proven very effective for stabilising the soil surface. The mulch adds 
nutrients and seed as well as providing habitat for invertebrates and small vertebrates. 

5. Plant out of nursery stock 
CRL maintains a plant nursery on the island to supply high quality, disease free plants of species native to 
North Stradbroke Island for the revegetation program. Nursery stock is used in rehabilitation for two main 
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purposes: supplementary planting in areas where establishment from direct seeding has been unsatisfactory 
and enrichment planting to increase species diversity. 

CRL's nursery production increased from 50 000 seedlings in 1996 to 140 000 in 1998 and has remained 
around this level with annual fluctuations on demand. The CRL plant nursery is maintained and operated 
under the guidelines for accreditation for the Nursery Industry Accreditation Scheme, Australia. CRL is in the 
process of upgrading the nursery by adding an improved irrigation system and installing new adjustable 
shade cover. 

The plant out of nursery stock is usually undertaken from April to June of each year. Traditionally CRL 
planted nursery stock into three year old or older rehabilitation but this often involved access and monitoring 
difficulties. Now CRL plants the majority of the nursery stock into the previous year’s rehabilitation.  

6. Transplant Grasstrees 
Grasstrees are established in the rehabilitation by: direct seeding; plant-out of nursery stock; and 
transplanting. Grasstrees with an average trunk height of approximately 300 mm are transplanted by hand. 
The plants are taken only from areas that will be disturbed by future mining operations. They are placed into 
established rehabilitation at ten transplants per hectare. They are usually placed in areas rehabilitated the 
previous year. The transplanting is completed during the cooler, wetter months of April to June to maximise 
the survival rate. 

7. Encourage faunal recolonisation 
CRL has implemented several techniques to encourage faunal recolonisation including: 
• Nesting boxes simulate the holes and hollows, which provide homes for a variety of birds and small 

mammals. These were developed using information from groups such as the Wildlife Preservation 
Society of Queensland. CRL installs around one hundred each year. Some of the boxes will be fitted with 
guards aimed at discouraging climbing predators such as cats and goannas.  

• Logs and mulch provide habitat for invertebrates and small vertebrates at ground level. Logs are 
placed in piles through the rehabilitation to form habitat for larger vertebrates. 

• Bird roosts encourage the utilization of the rehabilitation by birds of prey and seed and fruit eating 
birds. These birds drop partial digested seeds into the rehabilitation, which encourages germination of 
some of the plant species on North Stradbroke Island (NSI). 

8. Monitoring  
Annual monitoring of rehabilitation areas and comparison with pre-mine survey data allows the success of 
revegetation to be measured. The results of the monitoring are incorporated into the rehabilitation planning 
process. Monitoring methods range from visual inspection to botanical sampling. 

Important Flora and Fauna Species 
Native mammals on North Stradbroke Island 
Spiny Anteater (Tachyglossus aculeatus) Bat (Chalinolobus sp) (prolific) 

Marsupial Mouse (Planigale sp) Flying Fox (Pterpus poliocephalus) 

Bridled Bandicoot (Isoodon macrourus) Feather-tailed Glider (Acrobates pygmaeus) 

SquirrelGlider (Petaurus sp) Brush-tail Possum (Trichosurus vulpecula) Presence 
uncertain. 

Koala (Phascolarctos cinereus) Agile Wallaby (Macropus agilis) Presence uncertain. 

Swamp Wallaby (Wallabia bicolor) Grey Kangaroo (Macropus giganteus) 

Water Rat (Hydromys chrysogaster) False Water Rat (Xeromys myoides) 

Swamp Rat (Rattus lutreolus) (eats cane toads) Rat (Rattus tunneyi) 

Mosaic-tailed Rat (Melomys cervinipes) Mosaic-tailed Rat (Melomys littoralis) 

 Grassland melomys (Melomys Burtoni) 
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Advantages of Mining NSI 
NSI community 
Employment - CRL employs approximately 220 people, of which over 100 are local residents on North 
Stradbroke Island. It is the largest sole employer on the Island and contributes indirectly to employment in 
many other industries in South East Queensland. 

Support local economy – North Stradbroke Island’s small community can support many businesses due, 
in part, to CRL. Over 100 CRL employees are island residents and spend their pay at the local stores. As a 
result, local stores can afford to hire people part-time.  

Another indirect way in which CRL supports the local economy is through the contractors they hire. For 
example, CRL hires North Stradbroke Sands to undertake haulage and some earth moving work, which 
means that more jobs are available on the Island with that company. 

Infrastructure - CRL’s operations on NSI call for major supporting infrastructure and facilities. Typically 
these include the provision of roads, electricity, water supply and communication links. Other important 
associated developments, which have been provided by CRL, or strongly influenced by the company’s 
presence on the Island, are the establishment of schools, medical services and other utilities, which enhance 
the quality of life. 

Sponsorship - CRL has a community development program, which focuses on NSI and the local area. The 
aim is to support projects in the community, which encourage the development and growth of the 
community and lead to enrichment of the community after mining has ceased. For example, CRL was 
involved in the development of the UQ Marine Research Centre in Dunwich. The company has also 
supported the local schools, the local sports club and young achievers on the Island, to name just a few. 

Preserve natural forest - CRL has mining leases over 44% of North Stradbroke Island and, even though it 
may sound unusual, this is an indirect way of protecting natural forest. When mining is conducted a 500m 
wide ribbon is cleared through the forest to make way for the mine path. Once mining is completed in an 
area, CRL reconstructs the dunes and begins the rehabilitation process. In total CRL will probably only mine 
18% of their leases. However, the area in their leases is being protected from tourism impact and residential 
impact, which means that the majority of North Stradbroke Island will remain relatively untouched until 
mining is complete. 

Broader community 
Export earnings - CRL exports to 33 countries and has a total annual turnover in excess of $80 million. 

Products - CRL is a world leader in the supply of rutile, ilmenite and zircon; minerals that touch our lives 
everyday, in a vast range of ways through the products they are used in. Products range from household 
items in daily use such as toothpaste, paint and make-up to high technology applications such as the 
aerospace industry and the production of surgical equipment. 
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Disadvantages of Mining NSI 
Disturb ecology - Ecosystem impacts have been ranked within the Environmental Management System as 
the second most significant environmental impact, caused by vegetation clearance, topsoil stripping and 
mining. Unfortunately, when an area is mined the homes or habitats of many native animals are destroyed 
and even when mining is complete and the area has been rehabilitated it takes time before the animals will 
re-inhabit the area. To manage these impacts, CRL has implemented a series of management strategies to 
address vegetation clearance, remediation and revegetation, and habitat reconstruction. 

Rehab forest not exactly the same - Unfortunately, rehabilitation of an area can never be exactly the 
same as it was before the area was mined. The heavy minerals that CRL mines make up less than 1% of all 
the sand that is pumped through the concentrator, the remaining sand is stockpiled for use in rehabilitation. 
Despite the fact that less than 1% of the sand is extracted, this affects dune reconstruction because they 
can never be reconstructed to their original size. In addition, some of dunes are too steep to reconstruct 
exactly. Plants and animals that inhabit the rehabilitated area will also be slightly different. However, CRL is 
continually improving their rehabilitation processes through new techniques and new technology in an 
attempt to minimise this problem. 

Spills - CRL has implemented various control measures to minimise the potential for land contamination 
including the development of a Hydrocarbon and Chemical Management Plan. In line with this plan a new 
bunded hydrocarbon storage facility was commissioned at Pinkenba along with the installation of numerous 
mobile bunds to control spillage and spill clean-up kits. 

Water Management - Water management has been ranked as CRL’s most significant environmental 
impact. North Stradbroke Island has a complex hydrogeology and CRL’s dredge mining process has a high 
water usage. Throughout 1998/1999 CRL continued to implement groundwater and surface water 
management processes to minimise impacts. The latest techniques in measurement and analysis of 
groundwater data are now an integral part of the Company’s operating procedures. 

Slips - The placement of Tails, or sand that has already been through the mining process, could potentially 
cause an environmental incident. To address this CRL has developed a taskforce that addresses this area 
and has implemented procedures for the safe placement of the Tails. 

Dust pollution - CRL has installed additional dust deposition gauges near the Yarraman Mine and further 
installations on Lamb and Macleay Islands. Dust gauges are monitored constantly to ensure that they are 
within regulatory limits. 

Noise pollution - CRL has implemented a Noise Management Plan, which defines guidelines for the 
management of activities involving noise emissions, assesses potential noise impacts that may arise from 
CRL activities, and recommends various management initiatives in order to reduce any potential noise 
impacts. 

Aesthetic (visual) pollution - During the crossing of Moreton Bay, and perhaps in some parts of North 
Stradbroke Island, evidence of current mining operations is visual. Although, the land does look bad during 
the mining process, CRL is a world leader in rehabilitation and they are continually improving  

 


