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Introduction 
 
Queensland Alumina Limited (QAL), is located in Gladstone, Queensland and has been in 

operation for over 50 years.  Over the period since operations commenced in 1967 QAL has 

expanded production and is now one of the world’s largest alumina refineries.  

QAL operates over an area in excess of 3,050 hectares which comprises the refinery, wharf 

facilities and waste storage areas.  QAL operates under an Environmental Authority 

(EPPR00494413) issued by the Department of Environment and Science (DES), which 

authorises the various site activities including closure planning.   

This environmental improvement program and associated implementation plan has been 

developed to improve environmental risk management at the QAL refinery.  It includes a 

portfolio of projects that have been prioritised with regard to risk and environmental benefit. 

Key aspects of the environmental improvement program include: 

 A review of our operational/management  structure which now includes;  

o an environment sub-committee to the QAL Board, which is chaired by the 

Managing Director of Rio Tinto Aluminium Pacific Operations 

o dedicated roles, to execute the environmental capital projects defined in this 

document; 

 Recognition that the culture of an organisation is a significant factor impacting the 

environmental performance of a business. QAL is redefining the way our employees look at 

our environmental risk by  

o Adopting a process safety management system that will identify critical controls for 

major hazards, which are very closely associated with environmental issues, and  

o  Empowering all our employees and contractors to have due and proper 

consideration of environmental obligations and risk in their everyday tasks. 

 Commitment to a program of environmental improvement projects for the next five 

years to address both short term and long term environmental performance impacts in 

the areas of: 

o Air quality (dust and alkali) 

o Odour 

o Water 

o Land 

The suite of environmental improvement projects included in this program has an indicative 

capital cost estimate of between A$130 million and A$260 million.  The variance in this figure 

allow for development of project solutions as they come to light through the detailed 

investigation phase. Some projects are already in execution phase and some are ready to 

progress to the execution phase.  

This environmental improvement program forms part of the QAL business plan, has been 

prepared in consultation with our employees and joint venture owners, Rio Tinto and Rusal and 

informed by feedback from the Gladstone community and government bodies.  
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Over its 50 years of operation, QAL has maintained and upgraded infrastructure, plant and 

equipment associated with environmental management, as well as reviewing and updating 

operating and management procedures.  Over recent years the market conditions impacting alumina 

and downstream aluminium have placed significant pressure on QAL’s viability.  The 2008 global 

financial crisis and subsequent years of unfavourable alumina market conditions, exacerbated by 

continuing raw material cost pressures and labour market pressures have negatively impacted QAL’s 

operations for a period of close to ten years. 

Faced with the risk of potential closure in 2016, QAL engaged the workforce and were able to 

transform the business under the banner The Strongest Link - a metaphor used to create an 

awareness of QAL as the link between Rio Tinto’s upstream Australian bauxite mine sites and the 

downstream Boyne Smelters operation.  If QAL was the link that failed, then the entire chain would 

fail with a significant impact on our local community.  Through countless initiatives, many 

volunteered from our workforce, QAL has been able to transform into a competitive alumina 

manufacturer, underpinning its financial sustainability for the time being.  

In the last 15 years capital expenditure on environmental improvement projects in QAL has been 

over A$160 million. However, despite this level of investment, environmental performance has not 

met the expectations of the community, the regulator or QAL’s standards. QAL has proposed 

conditions to include the 5 Year Environmental Improvement Program and the Implementation Plan 

in the Environmental Authority. This will ensure visibility of the program with the Department of 

Environment and Science (DES) and the community and accountability for QAL to deliver on the 

commitments in the program and deliver improved environmental performance. 

The proposed conditions require QAL to implement the commitments in the 5 Year Environmental 

Improvement Program and the actions and meet the key performance indicators in the 

Implementation plan. This outcome of this program will be a notable improvement in environmental 

performance and reduction in environmental risk.  

 

5 Year Environmental Improvement Program 

 
For this program, an environmental implementation plan has been collated and projects are 

prioritised based on QAL’s risk classification matrix, which reflects the Rio Tinto structure 

(Error! Not a valid bookmark self-reference.) with issues having a high or critical risk (Class 

III or Class IV) given higher priority. 

For all of the projects that make up the implementation plan, options to mitigate potential 

environmental impacts are considered with reference to the established hierarchy of controls 

which encourages the following order of hazard mitigation:  

 Elimination: can the hazard be removed 

 Substitution: can the hazard be replaced with one of lesser risk  

 Engineering controls: can the hazard be isolated 

 Administrative controls: can the hazard be managed using controls such as work 

procedures or signage 
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 Personal Protective Equipment: for the environment, a downstream control to mitigate 

impacts should the hazard occur  

Figure 1: QAL and Rio Tinto risk Assessment Matrix 
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The key environmental considerations that stem from alumina refining include the 
following: 
 

 Air Emissions: particulate matter (dust), alkali emissions to air; and emissions 

arising from the combustion of coal and gas;  

 Odour: odours can be generated in the digestion process through the 

interactions of organic compounds (natural materials that occur in the raw 

bauxite) with the caustic solution used in the process. The odour produced by 

QAL operations poses no threat to human health or the environment, however 

we understand that odour can be unpleasant. 

 Land and groundwater contamination: requiring the segregation of raw 

materials and various process streams from access to soil and groundwater;  

 Stormwater management: requiring the collection, treatment and either re-use 

or release of stormwater from non-process related areas; 

 Waste management: in particular “red mud” residue is placed on site with a 

long-term intent of rehabilitation to a stable and safe landform. Water recovered 

from the Residue Disposal Area (RDA) is surplus to requirements and needs to 

meet specific quality requirements prior to release. Ash from coal combustion 

and various other inert materials are also landfilled on site; and 

 Noise Emissions: impacts from site plant and equipment; 

 
The current suite of environmental projects included in the plan has an indicative 
capital cost estimate in the order of A$130 million to A$260 million.  Some projects are 
already in the execution phase and some are ready to progress to the execution phase.  
For the remaining projects, while the project objective is known (that is, reducing the 
specific risk exposure), environmental and engineering studies are yet to be undertaken 
to identify the most effective controls for execution.  As a result, the cost estimate has 
been provided as a range based on initial order-of-magnitude cost and schedule 
estimates.  This information will be revisited and refined as the individual project 
studies progress. The successful execution of these projects will materially lower the 
environmental risk profile of QAL. 
 
Projects covering all environmental considerations are expected to be delivered studied 
and executed over the 5year period of the improvement program. As projects become 
more defined, the schedule in the 5 year implementation plan will be updated to show 
timelines for each project as it moves into execution.  
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Key Actions and Commitments 
QAL recognises that environmental improvement is required across all aspects of the 
operation and will seek to drive improvement from projects relating to culture, air, 
odour, water and land. The high level commitments for each of these themes are 
outlined below and detailed actions will be included in the implementation plan as 
projects progress over the next 5 years. 
 

Cultural Change 
QAL recognises that the culture of an organisation is a significant factor impacting the 

environmental performance of a business. Our environment improvements will only be 

sustainable if we empower all of our employees to have due and proper consideration of 

environmental obligations and risks in their everyday tasks. 

Strengthening site culture forms the heart of this 5-Year Environmental Improvement 

Program. To take QAL on this journey, redefining site culture begins with our workforce 

having a greater understanding of the process safety and environmental risk aspects of 

our operation. Fundamental to this focus on process safety, potential environmental 

impacts need to be given full consideration by all employees and contractors before any 

activity commences onsite or any decision is taken to change normal operating 

conditions.  

Process safety is important and these incidents can lead to significant potential 

environmental impacts.  To enhance process safety, we need to empower our workforce 

to respond when potential process safety and environmental concerns arise. This will 

primarily be driven through the implementation of a Process Safety Management 

System which will identify critical controls and includes a verification process to check 

that critical controls are being properly implemented and monitored.  

The environmental improvement program is being rolled out as a fundamental 

commitment to cultural change that is underpinned by the introduction of a disciplined 

quality management system for systematically organising workplaces and the broader 

QAL operating environment. This work is underway.  with the 5S principles at its core.  

Simply, this programme increases rigour in housekeeping to ensure a clean and tidy 

workplace, promoting efficiency and effectiveness, ultimately leading to improved 

awareness and sensitivity of the broader environmental footprint. Such an approach 

will assist in identifying issues that may result in potential environmental impacts 

before they occur. 

 
Key actions for all employees will include: 

 Annual training that captures an overview of QAL’s operations, footprint and 
potential changes to understand and evaluate environmental risks.   

 Participation in the daily preparedness for work safety meetings, which now 
include environmental matters of direct relevance to the work they perform.   

 Involvement in the “Green banner” process will be used as a forum to capture, 
recognise and celebrate environmental improvements. 
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Air Quality Improvement Projects 
QAL will deliver projects by the end of 2023 that will reduce the risk of air emissions 
from the operations with potential to impact on the surrounding community. Key 
commitments are shown in Table 1. 
 
Table 1: Key objectives and actions to achieve an improvement in air quality. 

OBJECTIVE ACTION 

  

Reduce aerosol emissions from refinery 
operations 

QAL has undertaken an initial evaluation of 
potential emission sources and committed to a 
program of works focused on aerosol reduction, 
with projects currently underway. Stage 2 alkali 
reduction projects will be identified and will form 
part of the next phase of emission reduction. 
 

Project(s): A1 

Reduce odour emissions from refinery 
operations. 

Identify further odour sources and engineer 
improvements to reduce odour emissions  
 

Project(s): A3 

Reduce particulate emissions across the 
refinery 

Identify particulate sources and steps to mitigate 
dust emissions including: ash waste facility; 
alumina transfer equipment; raw material 
stockpiles and other identified source points. 
 

Project(s): A2, A4, A5, A6 
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Water Management Improvement Projects 
QAL will deliver projects by the end of 2023 that will reduce the risk of releases from 
the operation impacting on stormwater quality and ensure water quality in Port Curtis 
is maintained. The key commitments are shown in Table 2. 
 
Table 2: Key objectives and actions to achieve an improvement in water releases. 

OBJECTIVE ACTION 

Contain and control risk of offsite 
release of process chemicals and raw 
materials 

Review current practices, procedures and designs 
to ensure mitigating actions are fully effective and 
where necessary instigate improvement options to 
further reduce risk of the loss of containment of 
process chemicals and raw materials. 

 

Project(s): W1, W3 and W8 

Contain and control treated water 
release to mitigate impact on receiving 
environment 

Monitor release sources and undertake a program 
of works to upgrade facilities to improve the quality 
of water released to the receiving environment and 
improve containment of any untreated sources.  

 

Project(s): W2, W4, W5, W6 

Reduce the RDA impact on ground and 
surface waters and terrestrial habitats 

Identify and deliver a broad program of works 
focused on the RDA including current impact on 
local Black Breasted Button Quail habitat; release of 
treated waste water; and identifying long-term 
sustainable development options to support the 
refinery operation 

 

Project(s): W7 
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Land Management Improvement Projects 
QAL will deliver projects by the end of 2023 that will reduce the risk of releases from 
the operation impacting on stormwater and groundwater quality. The key commitments 
are shown in Table 3. 
 
Table 3: Key objectives and actions to achieve an improvement in Land Management Improvements. 

OBJECTIVE ACTION 

Contain and control risk of uncontained 
discharge of process chemicals  

Investigate and deliver a program of works to 
mitigate contamination risk, understand the risk of 
groundwater impact and propose remediation 
measures.   

 

Project(s): L1, L2, L3 L8 

Reduce contamination risk from raw 
materials  

Evaluate  current inventory practices within the 
refinery footprint; that will inform a monitoring 
and capital program to reduce contamination threat  

 

Project(s): L2, L4, L7, L8 

Evaluate preferred long-term RDA 
development options including 
contingency measures that minimise 
environmental impact 

Investigate the long-term sustainable development 
options to support the refinery operation; and 
continue studies in partnership with University of 
Queensland for residue treatment that inform long-
term closure planning 

 

Project(s): L6 
 

 

5 Year Implementation Plan Overview 
 
The implementation plan is designed to show the progress of projects identified to 
improve environmental performance at QAL. Projects shown in the implementation 
plan have been initiated to directly mitigate onsite sources of environmental risk 
thereby reducing the potential to impact on the receiving environment. For example the 
RDA alternative discharge project will reduce the potential impact of water releases and 
the alkali reduction project will help to reduce the risk of further significant releases of 
alkali into the community.   
 
QAL understand the importance of investing in sustainable future of the local Gladstone 
community. The 5-year environmental improvement program will require resources, 
assets and labour for its execution. As part of the tendering process for this work due 
consideration will be placed on local supply where possible. 
 
The implementation plan shows the projects in one of three phases; study, engineering 
or execution. The study and engineering phases show one milestone as the outcome of 
that phase. The execution phase is likely to show a number of deliverables that will 
finalise the project and provide the desired environmental improvement or risk 
reduction. 
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Projects will become more defined through the study and engineering phases enabling 
the performance indicator to become more refined over time in measuring the 
environmental improvement.  
 

Study Phase 
Projects shown in study phase are at the earliest part of the implementation process 
and require work to identify and assess options that will deliver the required 
environmental outcome. The outcome of the study phase is to determine the option that 
best meets the defined performance criteria. In selecting the preferred option during 
the study phase to take to the engineering phase, options are assessed against a number 
of criteria, including, 
 

 How effectively each option mitigates the risk, 
 Can the project be delivered in the required timeframe? 
 What is the cost of each option compared to the expected environmental 

outcome? 
 Can the option be practically constructed? 
 Can the option be implemented within an operating refinery? 
 What approvals will be required to deliver the option? 
 Can the option be delivered safely? 

 
Some projects are quite complex requiring more time and resources in determining the 
right option.  Consequently the outcome of the study phase for a project will deliver the 
option to take forward to the engineering phase. 
 

Engineering Phase 
The engineering phase is where the detailed work is carried out and a set of documents 
is developed to allow the project to move into the final execution phase. The 
engineering phase covers traditional mechanical, civil, structural, process and electrical 
engineering input, which will provide a detailed design that can be constructed to meet 
applicable Australian, Queensland and QAL standards. Other aspects covered in the 
engineering phase include any required Commonwealth, Queensland and Local 
government approvals pertaining to environmental, planning and cultural heritage 
legislation. These approvals can only commence once the project design is nearing 
completion.  
 
The output from the engineering phase will be a detailed design and issued for 
construction drawings (where required) that are based on risk reviews (process, safety, 
health, environmental and cultural), constructability reviews as well as hazard and 
operability assessments.  
 
As stated, some projects will require a number of approvals from the Commonwealth, 
State and Local governments with approval time frames that may extend up to a year 
during the engineering phase for some of the more complex projects. 
 
Towards the completion of the engineering phase QAL will be able to determine a more 
detailed performance indicator to demonstrate the environmental improvement at the 
completion of execution. 
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Execution Phase 
The output of the engineering phase will be a package of work that will generally 
include a number of deliverables that will be tracked during the execution phase. The 
type and complexity of the project will determine the number of deliverables required 
and how the deliverables are phased, as some may need to be finished before another 
can begin. 
 
 
 


