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Introduction 
The Port of Townsville Limited (PoTL) is the proponent for the proposed expansion of 
the Port of Townsville Project (the project), located at the mouth of the Ross River in 
the City of Townsville. 

The port expansion has been proposed to address current capacity constraints and 
accommodate forecast growth in trade at the port over a planning horizon to 2040, and 
is consistent with the future planning of the port as set out in the Port of Townsville, 
Land Use Plan (2010).  

The Coordinator-General has declared the project to be a ‘significant project’ requiring 
an environmental impact statement (EIS) under section 26(1)(a) of the State 
Development and Public Works Organisation Act 1971 (Qld) (SDPWO Act).  

The declaration of the project as a ‘significant project’ does not indicate support for, nor 
approval of, the project by the Coordinator-General or the Queensland Government. 
Rather, it is a requirement for the project to undergo a rigorous EIS process. 

Terms of reference (TOR) set out the requirements, both general and specific, that the 
proponent should address in preparing the EIS. These TOR have been prepared 
having regard to comments and submissions received on the draft TOR released for 
public comment over the period of 29 October 2011 to 25 November 2011. 

The TOR are divided into two parts: 

 Part A—General information and administrative procedures (page 2) 
 Part B—Contents of the EIS (page 10) 

The Australian Government has determined that the project constitutes a controlled 
action under the Environment Protection and Biodiversity Conservation Act 1999 
(Cwlth) (EPBC Act) (reference number EPBC 2011/5979) due to possible impacts on 
matters of national environmental significance, and is conducting a separate 
assessment process.  
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Part A General information 
and administrative 
procedures 

1. Project summary 
PoTL proposes an expansion of the Port of Townsville to accommodate forecast 
growth in trade at the port and to address current capacity constraints. The key 
components of the Townsville Port Expansion project include: 

 constructing a new deep water outer harbour, by constructing a new breakwater 
approximately one kilometre seaward of the existing northern breakwater, and 
deepening the harbour area 

 potentially constructing a new western breakwater to protect the outer harbour, 
depending on the results of further hydrodynamic modelling to be undertaken as 
part of the EIS 

 constructing up to six additional vessel berths in the new harbour 

 deepening the existing approach channels (the Sea and Platypus channels) 

 widening the approach channel near the outer harbour entrance 

 creating approximately 100 hectares of reclaimed land backing the new berths to 
provide for bulk cargo storage and rail loop, all formed from material reclaimed from 
the harbour deepening and from mainland sources. This will include internal bunds 
to facilitate effective land reclamation 

 placing unsuitable and excess dredged material at sea in the approved dredge 
material placement area in Cleveland Bay 

 installing new navigational aids 

 constructing new road and rail infrastructure within the project footprint and 
connecting it to the Townsville eastern access corridor (EAC), currently under 
construction 

 installing new services infrastructure. 

Further information on the project can be viewed at: 
http://projects.industry.qld.gov.au 

2. Project proponent 
PoTL is a Queensland Government Owned Corporation whose main function is the 
control and management of the Port of Townsville. 
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The contact details for the proponent are: 

Melinda Louden 
Project Manager 
Port of Townsville Limited 
PO Box 1031 
TOWNSVILLE QLD 4810 

tel +61 7 4781 1619 
fax +61 7 4781 1601 
email mlouden@townsville-port.com.au 
web www.townsville-port.com.au 

3. Legislative framework 
On 23 May 2011, the Coordinator-General declared the project to be a ‘significant 
project’ under section 26(1)(a) of the State Development and Public Works 
Organisation Act 1971 (Qld) (SDPWO Act). This declaration initiates the statutory 
environmental impact assessment procedure of Part 4 of the SDPWO Act, which 
requires the proponent to prepare an EIS for the project. 

On the 1 July 2011, the delegate for the Commonwealth Environment Minister 
determined that the project is a ‘controlled action’ under the Environment Protection 
and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act), due to the likely potential 
impacts on matters of national environmental significance. The controlling provisions 
under the EPBC Act are: 

 sections 12 and 15(a) (World Heritage properties) 
 sections 15B and 15(c) (National Heritage places) 
 sections 16 and 17(b) (wetlands of international importance) 
 sections 18 and 18(a) (listed threatened species and communities) 
 sections 20 and 20(a) (listed migratory species) 
 sections 23 and 24A (Commonwealth marine areas) 
 sections 24B and 24C (Great Barrier Reef Marine Park) 

The project will therefore require approval from both the state and Australian 
governments before it can proceed.   

On 21 July 2011, the Department of Sustainability, Environment, Water, Population and 
Communities (SEWPaC) advised that a separate assessment process will be 
undertaken for this project. The proponent will be required to prepare an EIS 
addressing both state and Commonwealth requirements (as recorded in the state’s 
TOR and the Australian Government’s Guidelines for an EIS, respectively). Following 
this, a separate assessment report will be completed by each jurisdiction.  

It should be noted that this TOR only lists the Queensland Government’s requirements.  
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3.1 State EIS process 
The Department of Employment, Economic Development and Innovation (DEEDI) is 
managing the EIS process on behalf of the Coordinator-General. DEEDI has invited 
relevant Commonwealth, State and local government representatives, and other 
relevant authorities, to participate in the process as advisory agencies. 

The first step in the impact assessment process is to develop TOR for an EIS for the 
project. The process involves formulating draft TOR and making them available for 
public and advisory agency comment. In finalising the TOR, the Coordinator-General 
considers all written comments on the draft TOR and gives copies of the comments to 
the proponent. 

In accordance with section 32(1) of the SDPWO Act, the proponent must provide an 
EIS that addresses these TOR. The EIS must be acceptable to the 
Coordinator-General and be provided within two years of these TOR being finalised 
(unless the Coordinator-General grants an extension in writing, pursuant to section 
32(4)(b) of the SDPWO Act).  

Once the Coordinator-General accepts the EIS, the proponent must publicly notify its 
availability in regional and national newspapers, pursuant to section 33 of the SDPWO 
Act. The notice will state where copies of the EIS can be viewed or purchased, the 
submission period and where submissions should be sent. After reviewing the EIS, the 
Coordinator-General may also require the proponent to provide supplementary 
information to address specific matters raised during the EIS submission period, 
pursuant to section 35(2) of the SDPWO Act. 

At the completion of the EIS phase, the Coordinator-General will prepare a report 
(Coordinator-General’s report) evaluating the EIS and other relevant material, pursuant 
to section 35 of the SDPWO Act. The Coordinator-General’s report will include an 
assessment and conclusion about the environmental effects of the project and any 
associated mitigation measures. Material that will be assessed includes:  

 the EIS 
 properly made submissions 
 other submissions accepted by the Coordinator-General 
 any other material the Coordinator-General considers relevant to the project (e.g. a 

supplementary report to the EIS, comments and advice from advisory agencies and 
other entities and technical reports). 

The Coordinator-General’s report will be publicly notified by placing it on the website at 
http://projects.industry.qld.gov.au The report will also be presented to the 
proponent, the assessment manager under the Sustainable Planning Act 2009 (Qld) 
(SPA) and the Australian Government Minister for the Environment, if relevant. 

If the project requires an application for a development approval under SPA, the 
Coordinator-General’s report may, under section 39 of the SDPWO Act, state for the 
assessment manager one or more of the following: 

 the conditions that must attach to the development approval 
 that the development approval must be for part only of the development 
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 that the approval must be a preliminary approval only. 

Alternatively, under section 39(2) of the SDPWO Act, the Coordinator-General’s report 
must state for the assessment manager that: 

 there are no conditions or requirements for the project or 
 the application for development approval be refused. 

Further, the report must: 

 give reasons for the statements (above) 
 be given to the assessment manager for the application by the Coordinator-General. 

Further to SPA approvals noted above, other approvals or resource allocations are 
likely to be required under the following: Coastal Protection and Management Act 1995; 
Environmental Protection Act 1994,Fisheries Act 1994; Land Act 1994; and the 
Transport Operations (Maritime Safety) Act 1994. 

Note: It is the responsibility of the proponent (or its consultants) to address the 
requirements of new or amended legislation or policies that come into effect after these 
TOR have been finalised. This requirement applies regardless of whether or not the 
legislation or policies are covered in these TOR. 

4. EIS objectives 
The objective of the EIS is to ensure that all potential environmental, social and 
economic impacts of the project are identified and assessed and that adverse impacts 
are avoided or mitigated. Direct, indirect and cumulative impacts must be fully 
examined and addressed. The project should be based on sound environmental 
protection and management criteria.  

4.1 Audience for EIS 
The EIS document should provide information for the following persons and groups, as 
the project stakeholders:  

 for interested bodies and persons—a basis for understanding the project, prudent 
and feasible alternatives, affected environmental values, impacts that may occur 
and the measures to be taken to mitigate all adverse impacts 

 for affected persons—that is, groups or persons with rights or interests in land, as 
defined under section 38 of the EP Act, or water as defined under the Water Act 
2000 (Qld)—an outline of the effects of the proposed project 

 for government agencies and referral bodies—a framework for decision-makers 
to assess the environmental aspects of the proposed project with respect to 
legislative and policy provisions, and based on that information, to make an 
informed decision on whether the project should proceed or not and if so, subject to 
what conditions, if any 

 for the proponent—a mechanism by which the potential environmental impacts of 
the project are identified and understood, including information to support the 
development of management measures, such as an environmental management 
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plan (EMP), to mitigate the effects of adverse environmental impacts of the 
development. 

The proponent is required to address the TOR to the satisfaction of the 
Coordinator-General before the EIS is made publicly available.  

5. EIS guidelines  
The EIS should be a self-contained and comprehensive document that provides 
sufficient information for an informed decision on the potential impacts of the project 
and the management measures employed to mitigate adverse impacts. The main EIS 
report needs to be supported by appendices containing relevant data, technical reports 
and other sources of the EIS analysis. In preparing the EIS, the proponent must:  

 use scientific and/or specialist studies to predict environmental impacts and provide 
details of their methodology, reliability, and any relevant assumptions or scientific 
judgements 

 present all technical data, sources or authority and other information used to assess 
impacts  

 describe and evaluate proposed measures to mitigate and manage identified issues  
 describe qualitatively (in as much detail as reasonably practicable) the residual 

impacts that are not quantifiable 
 discuss the criteria adopted in assessing the proposed project and its impacts (e.g. 

compliance with relevant legislation, policies, standards, community acceptance). 
Reference should be made to Schedule 4 of the Environmental Protection Act 1994 
(EP Act). 

 ensure the level of investigation of potential/uncertain impacts on the environment is 
proportionate to both the severity and the likelihood of those events occurring  

 adequately address issues that may emerge during the investigations and 
preparation of the EIS, undertaking the necessary studies and reporting the results   

 address all relevant matters concerning environmental values, impacts and 
proposed mitigation measures for the first time in the main text of the EIS and not in 
an appendix or the draft EMP  

 define, in plain English, any technical terms used  
 present adverse and beneficial effects in quantitative and/or qualitative terms as 

appropriate. 

Where possible, information provided in the EIS should be clear, logical, objective and 
concise, so that non-technical people may easily understand it. Where appropriate, text 
should be supported by maps and diagrams and factual information in the document 
should be referenced. Where applicable, aerial photography and/or digital information 
(e.g. of project site) should be presented.  

The terms ‘describe’, ‘detail’ and ‘discuss’ should be taken to include both quantitative 
and qualitative matters as practical and meaningful. Should the proponent require any 
information in the EIS to remain confidential, this should be clearly indicated and 
separate information should be prepared on these matters.  
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While every attempt has been made to ensure that these TOR address the major 
issues associated with projects of this type, the final TOR may not be exhaustive. The 
EIS should also address such matters if either of the following apply: 

 environmental or other studies reveal a matter that was not foreseen when the TOR 
were prepared 

 the Coordinator-General directs the proponent (or its consultants), in writing, to 
address a matter. 

Within these TOR, the term ‘project’ includes all activities undertaken on lands covered 
by the proposed development, channel and other dredging or dredge material disposal, 
access required for construction purposes and supporting project infrastructure. 

6. Stakeholder consultation  
The proponent should undertake a comprehensive and inclusive consultation plan with 
the stakeholder groups identified in Part A, Section 4 (page 5). Consultation with 
advisory agencies should be the principal forum for identifying legislation, regulations, 
policies and guidelines relevant to the project and EIS process.  

The public consultation plan should identify broad issues of concern to local and 
regional community and interest groups and address issues from project planning 
through commencement, project operations and decommissioning. The consultation 
plan should identify: 

 the types of consultation and communication activities to be undertaken 
 timing of activities 
 how it will target the stakeholder/community representatives 
 integration with other EIS activities and the project development process 
 consultation responsibilities 
 communication protocols 
 reporting and feedback arrangements. 

The consultation plan should detail how results of consultation will be considered by 
the proponent and integrated into the EIS process. 

7. EIS format and copy numbers 
7.1 General requirements 
The EIS should be written in plain English and in a format matching the TOR or include 
guidelines (preferably as an appendix) describing how the EIS responds to the TOR. 
Where the project is made up of several components, the EIS should make it clear 
which project component is being discussed, to allow assessment agencies and other 
readers to differentiate between the components. 

The EIS should contain (as part of the executive summary) a one-page table that 
explains where readers can find categories of information in the report. This should 
particularly cover subjects that are presented in multiple places in the EIS. 
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Include maps, diagrams and other illustrative material in the EIS to assist readers to 
interpret information.  

7.2 Specific format and copy requirements 
The proponent must publish the EIS as follows: 

(1) On a website that is hosted at the proponent’s own expense, in both HTML and 
portable document format (PDF), as follows: 
(a) pages produced in HTML format must meet the W3C web content 

accessibility guidelines (refer to www.w3.org). All cross-references to 
sections elsewhere in the EIS must be hyperlinked; and all external web 
links must be hyperlinked.  

(b) PDF files must meet the following requirements: 
(i) no larger than two megabytes in size (documents can be uploaded in 

sections to meet this requirement) 
(ii) text size and graphics files included in the PDF documents should be 

of sufficient resolution to facilitate reading and enable legible printing 
(iii) produced in accordance with Adobe’s PDF accessibility best practice 

guides available at: 
www.adobe.com/accessibility/products/acrobat/training.html and 
meet the following minimum accessibility requirements: 
A. document structure tags and proper read order 
B. searchable text  
C. alternative text descriptions 
D. security that does not interfere with assistive technology. 

(2) As a single PDF file on a CD-ROM, DVD or other electronic memory device. This 
PDF file, which will be read by staff from DEEDI and other assessment agencies, 
must include: 
(a) bookmarks (links) to all sections of the document (down to five heading 

levels); and the PDF file must be set to open with the bookmarks showing 
by default 

(b) active (clickable) internal hyperlinks to any pages, sections or diagrams that 
have been cross-referenced within the EIS 

(c) active (clickable) hyperlinks to any external websites/documents that have 
been included in the EIS. 

(3) Provide a PDF version of the executive summary, no larger than two megabytes 
in size, on a CD-ROM or DVD. This file will be placed on the DEEDI website; and 
the PDF file must meet the accessibility requirements listed under point (1)(b) 
above.  

(4) Provide all maps/diagrams/figures in JPG format, on a separate CD-ROM, DVD 
or other electronic memory device. All JPG files should be a minimum of 300 dpi. 

(5) Limited copies of the EIS should be produced on A4-size paper capable of being 
photocopied, with maps and diagrams of A4 or A3 size (discuss this requirement 
with DEEDI staff in the early stages of the EIS process).  
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8. Contact details 
For further inquiries about the EIS process for this project, please contact:  

EIS Project Manager—Townsville Port Expansion project 
Significant Projects Coordination  
Office of the Coordinator-General  
PO Box 15517 
City East Qld 4002  
tel + 61 7 3224 2414 
fax+ 61 7 3225 8282 
email TPE@deedi.qld.gov.au   
web http://projects.industry.qld.gov.au 
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Part B Contents of the EIS 
The EIS should follow the format and content outlined in these TOR; however, changes 
to the structure can be discussed with the EIS project manager.  

1. Executive summary 
The executive summary should convey the most important aspects and options relating 
to the project to the reader in a concise and readable form. It should use plain English, 
avoid using jargon, be written as a stand-alone document and be structured to follow 
the EIS. It should be easy to reproduce and distribute on request to interested parties 
who may not wish to read or purchase the whole EIS. 

The executive summary should include: 

 project title  
 proponent’s name and contact details 
 a discussion of previous projects undertaken by the proponent, if applicable, and 

their commitment to effective environmental management 
 a concise statement of the aims and objectives of the project 
 the legal framework, decision-making authorities and advisory agencies 
 an outline of the background and need for the project, including the consequences 

of not proceeding with the project 
 an outline of the alternative options considered and reasons for selecting the 

proposed development option 
 a brief description of the project (pre-construction, construction, operational activities 

and decommissioning) and the existing environment, using visual aids where 
appropriate  

 an outline of the principal environmental impacts predicted and the proposed 
environmental management strategies and commitments to minimise the 
significance of these impacts 

 a discussion of the cumulative impacts in relation to social, economic and 
environmental factors of associated infrastructure projects proposed within the 
region 

 detailed maps of the proposed project location and any other critical figures. 

2. Glossary of terms 
Provide a glossary of technical terms, acronyms, abbreviations and references. 

3. Introduction 
Clearly explain the function of the EIS, why it has been prepared and what it sets out to 
achieve. Include an overview of the structure of the document. 
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3.1 Project proponent 
Describe the proponent’s experience, including the nature and extent of business 
activities, experience and qualifications, and environmental record, including the 
proponent’s environmental, health, safety and community policies. 

3.2 Project description 
Briefly describe the key elements of the project with illustrations or maps. Summarise 
any major associated infrastructure requirements. Provide detailed descriptions of the 
project in Part B, Section 4 (refer to page 15). 

3.3 Project rationale 
Describe the specific objectives and justification for the project, including its strategic, 
economic, environmental and social implications, technical feasibility and commercial 
drivers. Discuss the status of the project in a regional, state and national context. 
Explain the project’s compatibility with relevant policy, planning and regulatory 
frameworks. 

3.4 Relationship to other projects 
Describe how the project relates to other infrastructure projects (of which the proponent 
should reasonably be aware) that have been, are being taken or that have been 
approved in the area affected by the project (including the Townsville Port Marine 
Precinct project). 

Provide details of how proposed future port activities may impact on the project.  

As a result of this assessment, there may be opportunities to co-locate existing or 
proposed infrastructure, enabling efficiency gains and mitigating environmental and 
property impacts. Where co-location may be likely, outline opportunities to coordinate 
or enhance impact mitigation strategies. Discuss the opportunities in sufficient detail to 
enable the reader to understand the reasons for preferring certain options or courses of 
action and rejecting others. 

3.5 Project alternatives 
Describe feasible alternatives including conceptual, technological and locality 
alternatives to the proposed project and the consequences of not proceeding with the 
project. Detail the criteria used to determine the alternatives including an economic 
analysis where appropriate and provide sufficient detail to enable the reader to 
understand why certain options or courses of action are preferred and why others are 
rejected (including the ‘no action’ option). Discuss the interdependencies of the project 
components, particularly in regard to how any infrastructure requirements relate to the 
viability of the project.  

This information is required to assess why the scope of the project is as it is and to 
ensure that the environmentally sustainable design principles and sustainable 
development aspects have been considered and incorporated during the scoping of the 
project.  
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3.6 The environmental impact assessment process 

3.6.1 Methodology of the EIS 
Provide an outline of the environmental impact assessment process, including the role 
of the EIS in the Coordinator-General’s decision-making process. Include information 
on relevant stages of the EIS development, statutory and public consultation 
requirements and any interdependencies that exist between approvals sought. The 
information in this section is required to ensure: 

 relevant legislation is addressed 
 readers are informed of the process to be followed 
 stakeholders are aware of any opportunities for input and participation. 

3.6.2 Objectives of the EIS 
Provide a statement of the objectives of the environmental impact assessment process. 
The structure of the EIS can then be outlined and used to explain how the EIS will meet 
its objectives. The purpose of the EIS is to: 

 provide public information on the need for the project, alternatives to it and options 
for its implementation 

 present the likely effects of the project on the natural, social and economic 
environment 

 demonstrate how environmental impacts can be avoided, managed or mitigated and 
the offsets for any residual impacts 

 provide information to formulate the project’s EMP. 

3.6.3 Submissions 
Inform the reader how to properly make submissions and what form the submissions 
should take. Inform the reader how and when properly made public submissions on the 
EIS will be addressed and taken into account in the decision-making process. Also 
indicate any implications for submissions in the event of any appeal processes. 

3.7 Public consultation process 
The public consultation process should provide opportunities for community 
involvement and education. It may include interviews with individuals, public 
communication activities, interest group meetings, production of regular summary 
information and updates (i.e. newsletters), and other consultation mechanisms to 
encourage and facilitate active public consultation. The public consultation processes 
(community engagement) for all parts of the EIS should be integrated.  

Outline the methodology that was adopted to: 

 identify the stakeholders and how their involvement was facilitated 
 identify the processes conducted to date and the future consultation strategies and 

programs including those during the operational phase of the project 
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 indicate how consultation involvement and outcomes were integrated into the EIS 
process and future site activities including opportunities for engagement and 
provision for feedback and action if necessary. 

List the stakeholders consulted during the program and provide details of any meetings 
held, presentations made and any other consultation undertaken for the EIS process. 
Provide information about the consultation process that has taken place and the 
results. 

3.8 Project approvals 

3.8.1 Relevant legislation and approvals 
List and describe Commonwealth, state and local legislation and policies relevant to 
the planning, approval, construction and operation of the project. Identify all approvals, 
permits, licences and authorities that will need to be obtained for the proposed project. 
Outline the triggers for the application of each of these and identify relevant approval 
requirements.  

Commonwealth legislation 

Relevant Commonwealth legislation may include, but is not limited to: 

 Aboriginal and Torres Strait Islander Heritage Protection Act 1994 
 Environmental Protection (Sea Dumping) Act 1981 (EPSD Act) 

 Environment Protection and Biodiversity Conservation Act 1999 
 Great Barrier Reef Marine Park Act 1975 (GBRMP Act) 

 Maritime Transport and Offshore Facilities Security Act 2003 

 Native Title Act 1993. 

Identify and outline relevant Commonwealth obligations such as: 

 protection of World Heritage values 
 migratory animals (China–Australia Migratory Bird Agreement (CAMBA),  

Japan–Australia Migratory Bird Agreement (JAMBA), Republic of Korea–Australia 
Migratory Bird Agreement (ROKAMBA) and Bonn Convention) 

 biodiversity 
 climate  
 wetlands of international importance (Ramsar).  

Commonwealth approvals  
Identify and outline Commonwealth approvals required including, but not limited to: 

 approval, under sections 131(1) and 133 of the EPBC Act, of the proposed action for 
each of the applicable controlling provisions (SEWPaC) 

 approval to dredge within the boundary of the Great Barrier Reef Marine Park under 
the GBRMP Act (Great Barrier Reef Marine Park Authority) 

 permit to dispose of dredge material at sea under the EPSD Act (SEWPaC). 
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Also, identify and outline relevant Commonwealth obligations relating to the protection 
of World Heritage values, National Heritage values, declared Ramsar wetlands, listed 
threatened species and ecological communities, migratory animals (China–Australia 
Migratory Bird Agreement (CAMBA), Japan–Australia Migratory Bird Agreement 
(JAMBA), Republic of Korea–Australia Migratory Bird Agreement (ROKAMBA) and 
Bonn Convention) and biodiversity. 

Queensland legislation 

Where relevant, refer to applicable Queensland legislation, which may include but is 
not limited to:  

 Aboriginal Cultural Heritage Act 2003 
 Coastal Protection and Management Act 1995 (Coastal Act) 
 Environmental Protection Act 1994 
 Fisheries Act 1994 
 Land Act 1994 
 Land Protection (Pest and Stock Management) Act 2002 
 Marine Parks Act 2004 
 Maritime Safety Queensland Regulation 2002 
 Mineral Resources Act 1989 
 Nature Conservation Act 1992 
 Petroleum and Gas (Production and Safety) Act 2004 
 Queensland Heritage Act 1992 
 State Development and Public Works Organisation Act 1971 (SDPWO Act) 
 Sustainable Planning Act 2009 
 Transport Infrastructure Act 1994  
 Transport Operations (Marine Pollution) Act 1995 
 Transport Operations (Marine Safety) Act 1994 
 Transport Operations (Maritime Safety) Regulation 2004 
 Transport Operations (Road Use Management) Act 1995 
 Transport Planning and Coordination Act 1994  
 Vegetation Management Act 1999  
 Waste Reduction and Recycling Act 2011 
 Water Act 2000.          

Queensland approvals  
Key Queensland approvals required, and to be considered in the EIS process include: 

 quarry allocation under the Coastal Act 
 permit for development within a coastal management district, that is: 

– disposal of dredged spoil or other solid waste material in tidal water—Coastal Act 
– development permit for tidal works—Coastal Act  
– reclaiming land under tidal water—Coastal Act 
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 development permit for operational work that is the removal, destruction or damage 
of a marine plant—Fisheries Act 1994 

 permit for Resource Entitlement under the Land Act 1994 
 permit to dredge the channel extension area where it falls within the boundary of a 

State Marine Park (i.e. the Great Barrier Reef Coast Marine Park)—Marine Parks 
Act 2004 

 material change of use of a premises for an environmentally relevant activity 
(ERA)—ERA16: Extractive and screening activities (dredging)—EP Act 

 road impact assessment (including transport impact assessment) and road-use 
management plan for development on land not contiguous to a state-controlled 
road—TI Act. 

Identify the relevant approval agency for each of the approvals required. 

Identify existing approvals that are currently held by the Port that relate to those being 
sought by this development. In particular, clearly identify existing approvals that are 
referred to for sections of the development and whether amendments will be sought to 
these existing approvals. 

3.8.2 Relevant plans 
Outline the project's consistency with the existing national, state, regional and local 
planning framework that applies to the project location. Refer to all relevant statutory 
and non-statutory plans, planning policies, guidelines, strategies and agreements. 

4. Description of the project 
Describe the project through its lifetime of pre-construction, construction, operation and 
potentially decommissioning. The project description also allows further assessment of 
which approvals may be required and how they may be managed through the life of the 
project. 

4.1 Overview of the project 
Provide an overview of the project to put it into context. Include:  

 a rationale explaining the selection of the preferred operating scenario, including 
details such as cost, environmental impacts, and the operational efficiencies of each 
option 

 a description of the key components of the project including the use of text and 
design plans where applicable 

 a summary of any environmental design features of the project 
 the expected cost, timing, and overall duration of the project, including details of and 

justification for, any staging of the development. 
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4.2 Location 
Describe, using maps at suitable scales, the regional and local context of the project 
and all associated infrastructure. Provide real property descriptions of the project. Maps 
should show the precise location of the project area, in particular the: 

 location and boundaries of current or proposed land tenures that the project area is 
or will be subject to, and details of the ownership of that land 

 location, size and boundaries of the project footprint, including easement widths and 
access requirements 

 location and size of any proposed buffers surrounding the working areas (for 
dredging, construction and operation) 

 location of infrastructure relevant to the project, including but not limited to, the 
state-controlled road network, local roads and railways (including the Eastern 
Access Corridor road and railway alignments), marine infrastructure such as 
navigation aids and electricity infrastructure 

 location of features such as waterways (e.g. rivers, streams, creeks, other water 
bodies and wetlands) and shorelines, significant vegetation and navigation channels 

 location of any proposed site offices and accommodation sites 
 extent of strategic port land and future strategic port land  
 views to and from the site 
 the relationship to World Heritage Areas and State marine waters. 

4.3 Construction phase 
Provide a detailed staging plan and approximate timeframes for the project’s 
construction activities. 

Provide an estimate of the number and roles of persons to be employed during the 
construction phase of the project. 

Provide the following information on the pre-construction, construction and 
commissioning of the project including detailed plans, drawings and maps where 
appropriate. Reference should be made to building and engineering standards for tidal 
works. 

4.3.1 Pre-construction activities 
Describe all pre-construction activities, including nature, scale and timing of : 

 land acquisitions required, be it in full or as easements, leases etc. 
 vegetation clearing 
 site access  
 earthworks 
 interference with watercourses and floodplain areas, including wetlands 
 site establishment requirements for construction facilities, including access 

restriction measures and expected size, source and control of the construction 
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workforce accommodation, services (water, sewage, communication, power, 
recreation) and safety requirements 

 temporary works 
 upgrade, relocation, realignment, deviation of or restricted access to roads and other 

infrastructure (including electricity infrastructure) 
 equipment to be used. 

4.3.2 Dredging and reclamation 
Describe the location and extent of the proposed reclamation, the source(s) of fill and 
the likely construction methodologies. Information provided in this section should be in 
accordance with: 

 Reclaiming land under tidal water (Department of Environment and Resource 
Management 2010f) 

 Allocation of quarry material (Department of Environment and Resource 
Management 2010a) 

 reference to relevant policies of the Queensland Coastal Plan (Department of 
Environment and Resource Management 2012a) relating to reclaiming land 

 Guideline: Disposing of material in tidal water (Department of Environment and 
Resource Management 2010b) 

 Guideline: maintenance dredging undertaken by a port authority – ERA 16 
(Department of Environment and Resource Management 2010c)  

 Operational policy – material change in intensity or scale for an environmentally 
relevant activity (Department of Environment and Resource Management 2011a). 

Address the following requirements for construction and maintenance dredging:  

 Describe and map the location, area and volume of dredging required, differentiating 
capital from historical or current dredge areas. Provide maps and map overlays 
indicating areas that have been disturbed and those areas that have not been 
disturbed historically. 

 The boundary of land to be reclaimed by metes and bounds, tied to real property 
boundaries, the location of the line of mean high water spring tide, highest 
astronomical tide and coastal management district (includes all land contained 
within erosion prone areas) in relation to the reclamation area. 

 Existing levels of the land and proposed final levels of reclamation in relation to the 
Australian Height Datum (AHD). 

 Method of protecting seaward boundary of the reclamation from erosion by the sea. 

 Details of estimated commencement, completion, rate of progress and estimated 
cost of the reclamation. 

 Provide details of the grading and composition of likely dredged materials, including 
potential contaminants and/or indurated (hardened or cemented) layers and the 
methods and sites for disposal via land or sea. 
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 Describe proposed disposal methods and locations, including any off-shore options 
for disposing of maintenance dredge spoil of possibly varying constituencies to be 
designated dredge spoil disposal/rehandling areas. 

 Quantify the expected amount of maintenance dredging required, the expected 
frequency of maintenance dredging and the expected composition of dredged 
material. 

 Describe provisions for maintenance dredging in the event of a major cyclone, flood 
or other extreme conditions. 

 Provide details of the dredging methods, including timing of capital dredging and 
dredge material disposal, which would avoid or minimise impacts on, birds, marine 
mammals, turtles and fish, including migrations and marine plant propagation 

 Provide details of the current approved dredged disposal area e.g. capacity and 
ability of the site to accommodate dredge material from the proposed development.  

4.3.3 Structures 
Describe the location and extent of the proposed breakwater and the revetment 
structures and the likely construction methodologies.  

Describe all structures, including:  

 locations and dimensions of buildings and marine infrastructure associated with the 
port expansion 

 the likely interface of the port expansion infrastructure with the future port road and 
rail infrastructure 

 the likely construction methodologies 
 earthworks, including fill and rock that may need to be imported to the project site, 

and identifying relevant licensed quarries 
 pollution control methods that will be used to prevent pollution entering marine areas 

during the construction  
 modifications that may be needed to accommodate climate change and sea level 

rise 
 reference should be made to DERM policies: 

– Assessment of coastal revetment alignment (2010d) 
– Building and engineering standards for tidal works (2010e) 

Information provided should address current legislative policy relating to erosion 
protection structures. 

4.3.4 Other construction activities 
Describe all the construction elements of the project, providing details of: 

 an indicative construction timetable, including expected commissioning and start-up 
dates and hours of operation 

 major work programs for the construction phase, including an outline of construction 
methodologies 
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 construction inputs, handling and storage including an outline of potential locations 
for source of construction materials  

 major hazardous materials to be transported, stored and/or used on site, including 
environmental toxicity data and biodegradability 

 clean-up and restoration of areas used during construction, including camp site(s) 
and storage areas, if applicable.  

4.3.5 Other project-specific infrastructure 
Describe: 

 all other infrastructure required to be constructed, upgraded, relocated or 
decommissioned for the construction and/or operation of the project, such as 
resource extraction areas, access roads and haulage routes, power supply, 
connection to sewerage or water supply 

 the design and construction standards to be met (e.g. waterway crossings should be 
designed to meet the requirements of the Fisheries Act 1994 (Qld) and in 
consultation with DEEDI staff) 

 alternative approaches or the opportunity to obtain materials from alternative 
sources. 

4.3.6 Commissioning 
Describe the commissioning process including the associated environmental impacts. 

4.4 Operation phase 
Describe the location and nature of the processes to be used and provide supporting 
maps, diagrams and artist’s impressions as required. Provide full details of the 
operation for all elements of the project, including: 

 a description of the nature and description of all key operational activities (including 
expected plant and equipment) 

 the capacity of the project equipment and operations  
 maintenance dredging requirements 
 a description of arrangements for long-term maintenance of the marine facilities, 

including details of the responsible parties 
 details of the predicted usage of the marine facilities, including opportunities for 

recreational and public usage 
 detailed requirements of vessel operations, including tugs, pilotage, channel 

closures, quarantine and security arrangements etc.  
 estimated numbers and roles of persons to be employed during the operational 

phase of the project 
 opportunities for future expansion. 
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4.5 Associated infrastructure 
Detail, with the aid of concept and layout plans, requirements for new infrastructure or 
upgrading/relocating existing infrastructure to service the project. Consider 
infrastructure such as transportation (road/rail/air/ship), water supply, energy supply, 
telecommunications, stormwater, waste disposal and sewerage. 

4.6 Decommissioning and rehabilitation 
This section should present general strategies and methods for decommissioning and 
rehabilitation of the project should it ever be required. 

5. Environmental values and management of 
impacts 

Detail the environmental protection and mitigation measures incorporated in the 
planning, construction, rehabilitation, commissioning, operations and decommissioning 
of all facets of the project. Measures should prevent, or where prevention is not 
possible, minimise environmental harm and maximise environmental benefits of the 
project. Identify and describe preferred measures in more detail than other alternatives. 

The protection and enhancement of human health during construction and operation of 
the project must be described. 

The objectives of the following subsections are to: 

 describe the existing environmental values of the area that may be affected by the 
project, using background information and/or new studies to support statements 
(include reference to all definitions of environmental values set out in relevant 
legislation, policies and plans) 

 describe the potential adverse and beneficial impacts of the project on the identified 
environmental values and the measures taken to avoid, minimise and/or mitigate 
those impacts   

 describe any cumulative impacts on environmental values caused by the project, 
either in isolation or in combination with other known existing or planned projects 

 present objectives, standards and measurable indicators that protect the identified 
environmental values 

 examine viable alternative strategies for managing impacts (present and compare 
these alternatives in view of the stated objectives and standards to be achieved) 

 discuss the available techniques to control and manage impacts in relation to the 
nominated objectives. 

Where negative impacts of the project cannot be avoided or adequately minimised or 
mitigated, present proposals to offset impacts in accordance with the Queensland 
Government Environmental Offsets Policy (Environmental Protection Agency 2008b). 

The EIS should follow the format and content outlined in these TOR; however, changes 
to the structure can be discussed with the EIS project manager. The mitigation 
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measures, monitoring programs etc., identified in this section of the EIS should be used 
to develop the EMP for the project. Refer to Part B, Section 10 (page 59). 

5.1 Climate, natural hazards and climate change 
Describe the climatic conditions that may affect management of the project. This 
includes a description of the vulnerability of the project area to seasonal conditions, 
extremes of climate (e.g. cyclones) and natural or induced hazards (including 
bushfires) and climate change. Reference should also be made to the State Planning 
Policy 1/03: Mitigating the Adverse Impacts of Flood, Bushfire and Landslide 
(Department of Local Government and Planning & Department of Emergency Services 
2003). Provide a risk assessment (as part of the requirements of Part B, Subsection 
8.1 of these TOR) and management plan detailing these potential climatic threats to 
the construction, and operation of the project. Include the following: 

 a risk assessment of changing climate patterns that may affect the viability and 
environmental management of the project 

 the preferred and alternative adaptation strategies to be implemented  
 commitments to working cooperatively, where practicable, with government, other 

industry and other sectors to address adaptation to climate change. 

Address the most recent information on potential impacts of climatic factors in the 
appropriate sections of the EIS.  

Specific storm surge requirements are addressed in section 5.4 below.  

5.1.1 Flood plain management  
Due to the location of the site, a comprehensive flood study should be included in the 
EIS that: 

 quantifies flood impacts on properties surrounding and external to the project site 
from redirection or concentration of flows  

 identifies potential variation of increased flood levels, increased flow velocities or 
increased time of flood inundation as a result of the development. 

The flood study should address any requirements of local or regional planning 
schemes for flood affected areas. The study report should include details of all 
calculations along with descriptions of base data, any potential for loss of flood plain 
storage, and triangulated surface meshes produced in terrain modelling software. 
Reference must be made to any studies undertaken by the local council in relation to 
flooding. 

Reference should be made to Temporary State Planning Policy 2/11: Planning for 
stronger, more resilient floodplains (Queensland Reconstruction Authority 2011). 

5.2 Land 
Detail the existing land environment values for all areas associated with the project. 
Describe the potential for the construction and operation of the project to change 
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existing and potential land uses of the project sites and adjacent areas (on and off Port 
land). 

5.2.1 Scenic amenity and lighting 

Description of environmental values 
Describe, in general terms, the existing character of the landscape and the general 
impression that would be obtained while travelling through and around it. Outline 
existing landscape features, panoramas and views that have, or could be expected to 
have, value to the community. Include information such as maps and photographs, 
particularly where addressing the following issues: 

 major views, view sheds, outlooks, and features contributing to the amenity of the 
area, including assessment from private residences 

 focal points, landmarks, waterways and other features contributing to the visual 
quality of the area and the project site(s) 

 character of the local and surrounding areas including vegetation and land use. 
Reference should be made to the Queensland Coastal Plan: State Planning Policy for 
Coastal Protection Guideline (Department of Environment and Resource Management 
2011e) (Annex 3—Determining scenic preference in the coastal zone). 

Include any relevant World Heritage and National Heritage values of the area.  

Potential impacts and mitigation measures 
Describe the potential beneficial and adverse impacts of the project on landscape 
character and visual qualities of the site and the surrounding area. Address the local 
and broader visual impacts of the project buildings, other structures, and breakwater. 
This should include views from: 

 places of residence, work, and recreation 
 road, cycle and walkways 
 the air  
 other known vantage points day and night (e.g. Castle Hill) 

during all stages of the project as it relates to the surrounding landscape. 

Use sketches, diagrams, computer imaging/simulation and photos where possible to 
portray the near and far views of the completed structures and their surroundings from 
visually sensitive locations. 

Detail the measures to be undertaken to mitigate or avoid identified adverse impacts. 

Lighting 
Provide an assessment of all potential impacts of the project’s lighting, during all 
stages, with particular reference to objectives to be achieved and management 
methods to be implemented to mitigate or avoid, such as: 

 the visual impact at night 
 night operations/maintenance and effects of lighting on marine and terrestrial fauna 

and residents 
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 the potential impact of increased vehicular traffic 
 changed habitat conditions for nocturnal fauna and associated impacts. 

5.2.2 Topography, geology and soils 

Description of environmental values 
Provide maps locating the project in state, regional and local contexts. The topography 
should be detailed with contours at suitable increments, shown with respect to AHD. 
Include significant features of the landscape and topography, and accompanying 
comments on the maps.  

Provide a description, map and a series of cross-sections of the geology of the project 
area relevant to the project components. Describe the geological properties that may 
influence ground stability, occupational health and safety, or the quality of stormwater 
leaving any area disturbed by the project. In locations where the age and type of 
geology is such that significant fossil specimens may be uncovered during 
construction/operations, address the potential for significant finds. 

A soil survey of the sites affected by the project must be conducted at a suitable scale, 
with particular reference to the physical and chemical properties of the materials that 
will influence erosion potential, stormwater run-off quality, rehabilitation and agricultural 
productivity of the land. Provide information on soil stability and suitability for 
construction of project facilities.  

Assess the potential for acid sulfate soils in accordance with: 

 Queensland Acid Sulfate Soil Technical Manual (refer to: 
www.derm.qld.gov.au/land/ass/products.html) 

 State Planning Policy 2/02: Planning and Managing Development Involving Acid 
Sulfate Soils (Department of Natural Resources and Mines & Department of Local 
Government and Planning 2002a)  

 State Planning Policy 2/02 Guideline: Acid Sulfate Soils (Department of Natural 
Resources and Mines & Department of Local Government and Planning 2002b). 

Soils should be described and mapped at a suitable scale and described according to 
the Guidelines for Surveying Soil and Land Resources (McKenzie et al. 2008) and 
Australian soil classification (Isbell & CSIRO 2002). Undertake an appraisal of the 
depth and quality of useable soil. 

Provide a map and description of: 

 the location of key tidal planes such as: 
– the Highest Astronomical Tide 
– Mean High Water Spring Tide  
– Mean High Water Neap Tide 
– Mean Sea Level  
– Mean Low Water Neap Tide 
– Mean Low Water Spring Tide 
– Lowest Astronomical Tide. 
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 the bathymetry of the project area and surrounds 
 relevant coastal geomorphology.  

Potential impacts and mitigation measures 
Provide details of any potential impacts to the topography or geomorphology 
associated with the project and proposed mitigation measures, including: 

 a discussion of the project in the context of major topographic features and any 
measures taken to avoid or minimise impact to such, if required 

 the objectives to be used for the project in any re-contouring or consolidation, 
rehabilitation, landscaping, and fencing. 

Identify the possible soil erosion rate for all permanent and temporary landforms and 
describe the techniques used to manage the impact. Include an assessment of likely 
erosion effects, especially those resulting from removing vegetation, and constructing 
retaining walls both on-site and off-site for all disturbed areas.  

Identify all soil types and outline the erosion potential (both wind and water) and 
erosion management techniques to be used. Provide details of an erosion-monitoring 
program (including rehabilitation measures for erosion problems identified during 
construction), and detail acceptable mitigation strategies. 

Summarise methods proposed to prevent or control erosion with regard to: 

 the Soil Erosion and Sediment Control—Engineering Guidelines for Queensland 
Construction Sites (Institution of Engineers Australia 1996)  

 the Urban Stormwater Quality Planning Guidelines 2010 (Department of 
Environment and Resource Management 2010h) 

 preventing soil loss in order to maintain land capability/suitability 
 preventing degradation of local waterways. 

Discuss the potential for acid generation through disturbance of acid sulfate soils 
during earthworks and construction, and propose measures to manage soils and 
mitigate impacts for all site earthworks and construction activities. Should action criteria 
be triggered by acid generating potential as a result of testing, outline management 
measures in an acid sulfate soils management plan prepared in accordance with: 

 Queensland Acid Sulfate Soil Technical Manual (refer to: 
www.derm.qld.gov.au/land/ass/products.html#guidelines) 

 the requirements of State Planning Policy 2/02: Planning and Managing 
Development Involving Acid Sulfate Soils (Department of Natural Resources and 
Mines & Department of Local Government and Planning 2002a) 

 State Planning Policy 2/02 Guideline: Acid Sulfate Soils (Department of Natural 
Resources and Mines and Department of Local Government and Planning 2002b). 
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5.2.3 Land contamination 

Description of environmental values 
Include: 

 mapping of any areas listed on the Environmental Management Register or 
Contaminated Land Register under the EP Act 

 identification of any potentially contaminated sites not on the registers whether or 
not remediation is required 

 a description of the nature and extent of contamination at each site. 

Potential impacts and mitigation measures 
Discuss the management of any contaminated land and potential for contamination 
from construction, commissioning and operation, in accordance with the Department of 
Environment and Resource Management’s Draft Guidelines for the Assessment and 
Management of Contaminated Land in Queensland (Department of Environment 1998) 
and the National Environment Protection (Assessment of Site Contamination) Measure 
1999 (Cwlth). 

Describe strategies and methods to be used to prevent and manage any land 
contamination resulting from the project, including the management of any acid 
generation or management of chemicals and fuels to prevent spills or leaks. 

State any intentions concerning the classification of land contamination after project 
completion. 

5.2.4 Land use and tenure 

Description of environmental situation  
Identify, with the aid of maps: 

 land tenure, including reserves, tenure of special interest such as protected areas 
and forest reserves, existing and proposed gas infrastructure, water pipelines, 
power infrastructure (above and underground) and transport corridors, including 
local roads, state-controlled roads and rail corridors 

 existing land uses and facilities surrounding the project 
 distance of the project from residential and recreational areas 
 location of the project in relation to environmentally sensitive areas. 

Potential impacts and mitigation measures 
Detail the potential for the construction and operation of the project to change existing 
and potential land uses of the project site and adjacent areas. Describe the following: 

 impacts on surrounding land uses and human activities and strategies for 
minimisation, such as:  
– key resource areas (refer to State Planning Policy 2/07: Protection of Extractive 

Resources (Department of Mines and Energy 2007a) and State Planning Policy 
2/07 Guideline: Protection of Extractive Resources (Department of Mines and 
Energy 2007b)) 
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– residential and industrial uses 
 possible effect on town planning objectives and controls, including local government 

zoning and strategic plans 
 constraints to potential developments and possibilities of rezoning adjacent to the 

development area 
 management of the immediate environs of the project including construction buffer 

zones 
 the potential native title rights and interests likely to be impacted upon by the project 

and the potential for managing those impacts by an Indigenous land use agreement 
or other native title compliance outcomes 

 proposed land use changes in any areas of high conservation value and information 
on how easement widths and vegetation clearance in sensitive environmental areas 
will be minimised 

 potential issues involved in proximity and/or co-location of other current or proposed 
infrastructure services (e.g. rail corridor) 

 any land units requiring specific management measures. 

5.3 Transport 
Present the transport assessment in separate reports for each project-affected mode 
(road, rail, air and sea) as appropriate. These assessment reports should provide 
sufficient information to allow an independent assessment of how existing transport 
infrastructure will be affected by project transport at the local and regional level. 

5.3.1 Existing infrastructure 
Describe the extent, condition and capacity of the existing transport infrastructure on 
which the project will depend. Particular mention must be made of the interaction with 
the Townsville Port Access Transport Corridor. This will include identification and 
analysis of construction measures for the interface between the port and the access 
corridor (road and rail). This should also demonstrate how the integrity of the road/rail 
corridor will be maintained. 

Describe the project’s impact on local and state-controlled road networks. Include an 
overview map(s) that shows the project’s relationship with current and future local and 
state-controlled road networks. Include in the map(s) the location of construction 
activities and access locations (existing and proposed). 

Also describe the existing rail network and interaction of the project with the rail corridor 
and infrastructure with maps at an appropriate scale. 

5.3.2 Transport tasks and routes 
Describe: 

 expected volumes of project inputs and outputs of transported raw materials, 
wastes, hazardous goods, finished products for all phases of the project 

 how identified project inputs and outputs will be moved through the transport 
network (volume, composition, trip timing and routes) 
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 traffic generated by workforce personnel including visitors (volume, composition, 
timing and routes) 

 likely heavy and oversize/indivisible loads (volume, composition, timing and routes), 
highlighting any vulnerable bridges and structures along proposed routes. 

5.3.3 Potential impacts and mitigation measures 
Impact assessment reports should include details of the adopted assessment 
methodology (for impacts on roads: the road impact assessment report in general 
accordance with the Guidelines for Assessment of Road Impacts of Development 
(Department of Main Roads 2006). 

Assess project impacts on: 

 local and state road networks 
 capacity, safety (including level crossing safety in consultation with Queensland 

Rail), local amenity, efficiency and condition of transport operations, services and 
assets (from either transport or project operations) 

 walking and cycling paths 
 possible interruptions to transport operations 
 the natural environment within the jurisdiction of an affected transport authority (e.g. 

road and rail corridors) 
 the nature and likelihood of product-spill during transport, if relevant 
 driver fatigue for workers travelling to and from regional centres and key 

destinations 
 any existing or proposed strategies for public passenger transport and active 

transport and address, where relevant, requirements of Part 2A of the Transport 
Planning and Coordination Act 1994 (Qld) 

 access to transport for people with a disability. 

5.3.4 Infrastructure alterations 
Detail: 

 any proposed alterations or new transport-related infrastructure and services 
required by the project (as distinct from impact mitigation works) 

 construction of any project-related plant and utilities, within or impacting on the 
jurisdiction of any transport authority. 

5.3.5 Transport management strategies 
Discuss and recommend how identified impacts will be mitigated so as to maintain 
safety, efficiency and condition of each mode. These mitigation strategies are to be 
prepared in close consultation with relevant transport authorities and consider those 
authorities’ works programs and forward planning. 

Findings of studies and transport infrastructure impact assessments should be an input 
into preparing a transport management plan. 
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Road/rail management planning  
Outline: 

 consideration of any mitigation works for road/rail corridors, including consultation 
with relevant road/rail managers and strategies for any associated works 

 strategies to minimise the effects of project transport on existing and future public 
road or rail corridors and rail level crossing safety 

 steps to be taken to prevent access from public roads/rail corridors to the project 
sites 

 strategies to maintain safe access to public road/rail reserves to allow 
road/rail/pipeline maintenance activities 

 process for decommissioning any temporary access to road/rail reserves, 
e.g. stockpile sites 

Findings of studies and transport infrastructure impact assessments should be an input 
into preparing a draft road-use management plan. Conditions of approval for transport 
management impacts should also be detailed in the EMP. 

Shipping management planning 
Develop management plans in accordance with the Maritime Safety Queensland 
Guidelines for Major Development Proposals (Department of Transport and Main 
Roads 2010). 

The Regional Harbour Master (RHM) should be consulted on maritime issues relating 
to the movement and loading of tankers and any barge operations. The EIS should 
discuss the results of the consultation.  

Describe current vessels utilising the port and in the Commonwealth Marine Area, their 
size, shipping movements, anchorages, access to/from the port and navigational 
arrangements. 

In regard to increased shipping volumes, the following should be specifically 
addressed: 

 potential for introduction of exotic organisms/marine pests from increased shipping  
and relevant investigation screening methodology 

 ballast water management arrangements—including Australian Quarantine and 
Inspection Service mandatory arrangements and the port’s contingency planning 

 management of ship waste, in particular quarantine waste, domestic garbage, oil 
and sewage 

 risk of spills and their management 
 potential foreshore damage caused by tanker and tug activities 
 potential for increased vessel strike to marine species 
 potential impacts on existing shipping activity and navigable channels 
 potential use of the Great Barrier Reef World Heritage Area 
 routes of ships in transit through port waters and the aligned infrastructure such as 

navigational aids 
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 in consultation with Maritime Safety Queensland, the RHM and other relevant 
agencies as required prepare: 
– an aids to navigational management plan 

– a vessel traffic management plan 

– a ship-sourced pollution management plan and 

– a cyclone contingency plan. 

Consider also the potential of the proposal to impact on recreational craft. 

5.4 Coastal environment 
Describe the existing coastal environment that may be affected by the project in the 
context of coastal values identified in the Queensland State of the Environment reports 
and environmental values as defined by the EP Act and environmental protection 
policies. 

Identify actions associated with the project that are assessable development within the 
coastal zone and will require assessment under the provisions of the Coastal 
Protection and Management Act 1995 (Coastal Act). 

Assess the project’s consistency with the relevant policies of the Queensland Coastal 
Plan, including the State Planning Policy 3/11: Coastal Protection (Department of 
Environment and Resource Management 2011e) and the State Policy for Coastal 
Management (Department of Environment and Resource Management 2012b). 

5.4.1 Hydrodynamics and sedimentation  

Description of environmental values 
Assess the physical and chemical characteristics of sediments within the littoral and 
marine zone of Cleveland Bay adjacent to the project area.  

Describe the physical processes of coastal environment related to the project including: 

 waves 
 currents 
 tides 
 storm surges 
 freshwater flows  
 the key influencing factors of cyclones and other severe weather events and their 

interaction in relation to the assimilation and transport of pollutants entering marine 
waters from, or adjacent to, the project area.  

Describe the environmental values of the coastal resources of the affected area in 
terms of the physical integrity and morphology of landforms created or modified by 
coastal processes. 

Describe the tidal hydrodynamics of the project area and the adjoining tidal waterways 
in terms of water levels and current velocities and directions at different tidal states. 
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Undertake two- and/or three-dimensional modelling. Provide details of water levels and 
flows associated with historical and predicted storm surges.  

Describe the wave climate in the vicinity of the project area and the adjacent beaches 
including inter-annual variability and details of historical and predicted extreme wave 
conditions generated by tropical cyclones or other severe storm events.  

Describe the hydrology of the area and the adjacent catchments of the rivers and the 
associated freshwater flows within the study area and the adjoining tidal waterways in 
terms of water levels and discharges. Detail the interaction of freshwater flows with 
different tidal states, including storm tides. Describe inter-annual variability and details 
of historical and predicted floods including extent, levels and frequency. Flood studies 
should include a range of annual exceedence probabilities for affected waterways, 
where data permits. 

Describe the amount of beach sand movement and or loss, adjacent to the project area 
that may be affected by the project. 

Potential impacts and mitigation measures 
Describe the potential changes to the hydrodynamic processes and local sedimentation 
within Cleveland Bay and adjoining waterways resulting from the construction and 
operation of the project. This should include:  

 impacts on tidal flows and water levels  
 changes to sediment transport patterns, including the potential of the proposal to 

impact on bank erosion and/or bed degradation within adjacent waterways 
 Any additional effects of climate change and sea level rise 

This assessment should also discuss the potential impacts associated with extreme 
events such as storm tide flooding which may result from changes to bathymetry and 
coastline as a result of the project. This must include an assessment of the vulnerability 
of the project to storm tide flooding and the potential of the project to affect vulnerability 
to storm tide flooding on adjacent properties. 

Describe the impact and relevant strategies of long swell wave energy reflection on 
dredging and breakwater protection. 

Predict the likely changes to hydrodynamics (including water levels, currents, wave 
conditions and freshwater flows) and sedimentation in the project area (including 
Cleveland Bay and the banks of the Ross River) due to climate change. 

When assessing the hydrodynamics of the area and movement of sediment along the 
coast, consider coastal processes such as erosion and accretion at adjacent locations 
including The Strand, Rowes Bay and Pallarenda. Determine the potential sand loss 
and the amount to renourish beaches adjacent to the project area quantified in terms of 
tonnes per annum. 

Discuss any impacts on upstream flood risk in the Ross River and any mitigation 
measures that may be required. 
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5.4.2 Water quality  

Description of environmental values 
Provide baseline information on water quality of coastal waters. This information should 
include (but is not necessarily be limited to) general physical chemical water quality 
parameters such as dissolved oxygen, pH, heavy metals, nutrients, temperature, 
salinity, oil in water and turbidity. For coastal areas potentially affected by sediment 
run-off or dredging, suspended solids concentration and turbidity should also be 
included.  

Discuss the interaction of freshwater flows from the Ross River and Ross Creek with 
coastal waters and the significance of this in relation to marine flora and fauna adjacent 
to the project area.  

Baseline water quality values should be collected at site-specific locations with the 
precinct. The description of baseline water quality should include a discussion on blue 
green algae (Trichdesmium sp.) blooms, their frequency within the bay as well as 
causal factors. 

Describe the environmental values of coastal waters in the affected area in terms of: 

 variability associated with the local wind climate, seasonal factors, freshwater flows 
and extreme events 

 values identified in the EPP (Water) 2009 
 reference should be made to the draft water quality objectives, as identified in the 

Black Ross (Townsville) Water Quality Improvement Plan (Townsville City Council 
2010). 

Potential impacts and mitigation measures 
Define and describe the water quality objectives and practical measures for protecting, 
mitigating or enhancing coastal environmental values. This includes how nominated 
quantitative standards and indicators may be achieved, and how the achievement of 
the water quality objectives will be monitored, audited and managed. The potential 
environmental harm caused by the project on coastal resources and processes shall be 
described in the context of controlling such effects. Refer to the following: 

 State Planning Policy 2/02: Planning and Managing Development Involving Acid 
Sulfate Soils (Department of Natural Resources and Mines & Department of Local 
Government and Planning 2002a)  

 Queensland Coastal Plan (Department of Environment and Resource Management 
2012a)  

 Restoration of fish habitats: Fisheries guidelines for marine areas— Fish Habitat 
Guideline FHG 002 (Hopkins, White & Clarke 1998). 

Specific issues to be addressed include: 

 the water quality objectives used (including how they were developed), and how 
predicted activities will meet these objectives (refer to the Queensland Water Quality 
Guidelines 2009 (Department of Environment and Resource Management 2009) 
and The Australian and New Zealand Guidelines for Fresh and Marine Water 
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Quality (Australian and New Zealand Environment and Conservation Council & 
Agriculture and Resource Management Council of Australia and New Zealand 2000) 

 potential threats to the water quality and sediment quality of the coastal environment 
within the project footprint, specifically associated with constructing and operating 
the facilities 

 reference should be made to the draft water quality objectives, as identified in the 
Black Ross (Townsville) Water Quality Improvement Plan (Townsville City Council 
2010). 

This assessment shall consider, at minimum: 

 dredging and dredge material disposal, including disturbance of fine-grained 
sediments and contaminated material 

 impacts of construction of the breakwater and revetment structures 

 potential accidental discharges of contaminants during construction and operation of 
the marine precinct 

 release of contaminants from marine structures and vessels, including potential for 
introducing marine pests 

 stormwater run-off from the marine precinct facilities and associated infrastructure  
 flooding of Ross River and Ross Creek 
 other extreme events. 

Describe strategies for protecting Ramsar wetlands; and discuss any obligations 
imposed by state or Commonwealth legislation or policy, or international treaty 
obligations (i.e. JAMBA, CAMBA and ROKAMBA). 

5.4.3 Sediment quality and dredging 
Provide baseline information on marine sediments and sediment quality in the area 
likely to be disturbed by dredging or vessel movements, including contaminants (such 
as heavy metals, nutrients and pesticides), the presence of fines and/or indurated 
layers and acid sulfate potential. Present this information as a map of sediment types 
based on their physical and chemical properties and include depth profiles.  

Assessment of marine sediments should be undertaken in accordance with the 
National Assessment Guidelines for Dredging (Commonwealth of Australia 2009). 

Detail specific measures to maintain sediment quality to nominated quantitative 
standards within the project and surrounding areas, particularly where future 
maintenance dredging may be required.  

Comment on the choice of the disposal site in relation to coastal management 
outcomes, having regard to the nature of the spoil, cost of alternatives and potential 
impacts on coastal resources and their values. 

Describe provisions for dredge material disposal and associated impacts on sediment 
quality. Discuss disposal options for contaminated material, if required. This must 
include a description of the arrangements to be put in place for long-term (20 years) 
dredge material disposal including details of proposed material placement areas. 
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5.5 Nature conservation 
Detail the existing nature conservation values that may be affected by the proposal. 
Describe the environmental values in terms of: 

 integrity of ecological processes, including habitats of rare and threatened species 
 conservation of resources 
 biological diversity, including habitats of rare and threatened species 
 integrity of landscapes and places including wilderness and similar natural places 
 aquatic and terrestrial ecosystems. 

Survey effort should be sufficient to identify, or adequately extrapolate, the floral and 
faunal values over the range of seasons, particularly during and following a wet 
season. The survey should account for the ephemeral nature of watercourses 
traversing the proposal area, and seasonal variation in fauna populations. 

Wherever possible, seek the involvement of the local Indigenous community in 
conducting field observations and survey activities to identify the traditional and 
contemporary Indigenous uses of species.  

Also outline the proposed strategies to avoid, or minimise and mitigate, impacts on the 
identified values within the project’s footprint. 

Identify key flora and fauna indicators for ongoing monitoring. 

5.5.1 Sensitive environmental areas 

Description of environmental values 
Identify areas that are environmentally sensitive in proximity to the project on a map of 
suitable scale. This should include areas classified as having national, state, regional 
or local biodiversity significance, or flagged as important for their integrated biodiversity 
values. Refer to both Queensland and Commonwealth legislation and policies on 
threatened species and ecological communities. 

Areas regarded as sensitive with respect to flora and fauna have one or more of the 
following features and should be identified and mapped: 

 important habitats of species listed under the Nature Conservation Act 1992 (Qld) 
(NC Act) and/or EPBC Act as presumed extinct, endangered, vulnerable or rare 

 regional ecosystems listed as ‘endangered’ or ‘of concern’ under state legislation, 
and/or ecosystems listed as presumed extinct, endangered or vulnerable under the 
EPBC Act 

 good representative examples of remnant regional ecosystems or regional 
ecosystems that are described as having ‘medium’ or ‘low’ representation in the 
protected area estate as defined in the Regional Ecosystem Description Database 
(REDD), available at www.derm.qld.gov.au 

 sites listed under international treaties such as Ramsar wetlands and World 
Heritage areas 

 sites containing near-threatened or bio-regionally significant species or essential, 
viable habitat for near-threatened or bio-regionally significant species 



 

Contents of the EIS 
Townsville Port Expansion Project 
Terms of reference for an environmental impact statement - 34 - 
 

 sites in, or adjacent to, areas containing important resting, feeding or breeding sites 
for migratory species of conservation concern listed under the Convention of 
Migratory Species of Wild Animals, and/or bilateral agreements between Australia 
and other countries 

 sites adjacent to nesting beaches, feeding, resting or calving areas of species of 
special interest (e.g. marine turtles, dugongs and cetaceans) 

 sites containing common species that represent a distributional limit and are of 
scientific value or that contain feeding, breeding, resting areas for populations of 
echidna, koala, platypus and other species of special cultural significance 

 sites of high biodiversity that are of a suitable size or with connectivity to 
corridors/protected areas to ensure survival in the longer term; such land may 
contain: 
– natural vegetation in good condition or other habitat in good condition 

(e.g. wetlands) 
– degraded vegetation or other habitats that still support high levels of biodiversity 

or act as an important corridor for maintaining high levels of biodiversity in the 
area 

 a site containing other special ecological values (e.g. high habitat diversity and 
areas of high endemism) including seagrass beds 

 ecosystems that provide important ecological functions such as: 
– wetlands of national, state and regional significance 
– coral reefs 
– riparian vegetation 
– important buffer to a protected area or important habitat corridor between areas 

 declared fish habitat areas and sites containing protected marine plants under the 
Fisheries Act 1994 (Qld) 

 sites of palaeontologic significance such as fossil sites 
 sites of geomorphological significance, such as lava tubes or karst 
 protected areas that have been proclaimed under the NC Act and Marine Parks Act 

2004 (Qld) or are under consideration for proclamation 
 areas of major interest, or critical habitat declared under the NC Act  
 remnant vegetation listed under the Vegetation Management Act 1999 (Qld) (VM 

Act) as containing endangered and of concern regional ecosystems where clearing 
is likely to result in land degradation and a loss of ecosystem function and 
biodiversity. 

Areas of special sensitivity include the marine environment and wetlands, wildlife 
breeding or roosting areas, any significant habitat or relevant bird flight paths for 
migratory species, bat roosting and breeding caves including existing structures such 
as adits and shafts, and habitat of threatened plants, animals and communities. 
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Potential impacts and mitigation measures 
Discuss the impact of the project on species, communities and habitats of local, 
regional or national significance in sensitive environmental areas as identified above. 
Include human impacts and the control of any domestic animals introduced to the area. 

Demonstrate how the project would comply with the following hierarchy: 

 avoiding impact on areas of remnant vegetation and other areas of conservation 
value including listed species and their habitat 

 mitigating impacts through rehabilitation and restoration including, where relevant, a 
discussion of any relevant previous experience or trials of the proposed 
rehabilitation  

 measures to be taken to replace or offset the loss of conservation values where 
avoiding and mitigating impacts cannot be achieved. 

Explain why the measures above would not apply in areas where loss would occur. 

Discuss the boundaries of the areas impacted by the project within or adjacent to an 
endangered ecological community, including details of footprint width. If the project 
area will impact upon a threatened community, include reasons for the preferred 
alignment and the viability of alternatives. 

Address any actions of the project or likely impacts that require an authority under the 
NC Act, and/or would be assessable development for the purposes of the VM Act. 

Outline how these measures will be implemented in the overall EMP for the project.  

Provide details about the approvals that will be required under the NC Act and the VM 
Act for development made assessable under SPA. The overall EMP for the project 
should address the performance requirements of the relevant policies and regional 
vegetation management codes published by DERM.  

For vegetation management policies, refer to: www.derm.qld.gov.au/ 
services_resources/item_list.php?category_id=215&topic_id=39 

For vegetation management codes, refer to: 
www.derm.qld.gov.au/vegetation/regional_codes.html  

Where relevant, this section should discuss environmental offset requirements in 
accordance with the Queensland Government Environmental Offsets Policy 
(Environmental Protection Agency 2008b) and take into account the applicable 
specific-issue offset policies, as follows: 

 Policy for Vegetation Management Offsets (Department of Environment and 
Resource Management 2011b) 

 Queensland Biodiversity Offset Policy (Department of Environment and Resource 
Management 2011c) 

 Mitigation and Compensation for Works or Activities Causing Marine Fish Habitat 
Loss (Fish Habitat Management Operational Policy FHMOP 005) (Dixon & Beumer 
2002). 

Describe any departure from no net loss of ecological values. 



 

Contents of the EIS 
Townsville Port Expansion Project 
Terms of reference for an environmental impact statement - 36 - 
 

5.5.2 Terrestrial flora 

Description of environmental values 
Provide vegetation mapping for all relevant project sites. Adjacent areas should also be 
mapped to illustrate interconnectivity. Mapping should also illustrate any larger scale 
interconnections between areas of remnant or regrowth vegetation where the project 
site includes a corridor connecting those other areas. Discuss any variances between 
site mapping and mapping produced by the Queensland Herbarium. 

Describe the terrestrial vegetation communities within the affected areas at an 
appropriate scale (maximum 1:10 000), with mapping produced from aerial 
photographs and ground-truthing, showing the following: 

 location and extent of vegetation types using the regional ecosystem type 
descriptions in accordance with the REDD 

 location of vegetation types of conservation significance based on regional 
ecosystem types and occurrence of species listed as protected plants under the 
Nature Conservation (Wildlife) Regulation 1994 (Qld) and subsequent amendments, 
as well as areas subject to the VM Act 

 the current extent (bioregional and catchment) of protected vegetation types of 
conservation significance within the protected area estate (national parks, 
conservation parks, resource reserves, nature refuges and conservation reserves 
under the Land Act 1994 (Qld)) 

 any plant communities of cultural, commercial or recreational significance  
 the location of any horticultural crops in the vicinity of the project area  
 location and abundance of any exotic or weed species. 

Highlight sensitive or important vegetation types, including any marine littoral and 
subtidal zone and riparian vegetation, and their value as habitat for fauna and 
conservation of specific rare floral and faunal assemblages or community types. The 
description should contain a review of published information regarding the assessment 
of the significance of the vegetation to conservation, recreation, scientific, educational 
and historical interests. 

For each significant natural vegetation community likely to be impacted by the project, 
vegetation surveys should be undertaken at an appropriate number of sites, allowing 
for seasonal factors, and satisfying the following: 

 the relevant regional vegetation management codes  
 site data should be recorded in a form compatible with the Queensland Herbarium 

CORVEG database 
 the minimum site size should be 10 × 50 metres 
 a complete list of species present at each site should be recorded 
 the surveys to include species structure, assemblage, diversity and abundance 
 the relative abundance of plant species present to be recorded 
 any plant species of conservation, cultural, commercial or recreational significance 

to be identified 
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 any plant species of conservation, cultural, commercial or recreational significance 
to be identified 

 specimens of species listed as protected plants under the Nature Conservation 
(Wildlife) Regulation, other than common species, are to be submitted to the 
Queensland Herbarium for identification.  

Existing information on plant species may be used instead of new survey work, 
provided that the data is derived from previous surveys at the site consistent with the 
above methodology. The methodology used for flora surveys should be specified in the 
appendices to the report. 

Potential impacts and mitigation measures 
Describe the potential environmental harm to the ecological values of the area arising 
from the construction, operation and decommissioning of the project including clearing, 
salvaging or removing vegetation. Discuss the indirect effects on remaining vegetation. 
Consider short- and long-term effects and comment on whether the impacts are 
reversible or irreversible.  

With regard to all components of the project, include: 

 a description of the potential impacts that clearing vegetation will have on listed 
species and communities in the extent of the proposed vegetation clearing 

 any management actions to minimise vegetation disturbance and clearance 
 a discussion of the ability of identified vegetation to withstand any increased 

pressure resulting from the project and any measures proposed to mitigate potential 
impacts 

 a description of the methods to ensure rapid rehabilitation of disturbed areas 
following construction, including the species chosen for revegetation, which should 
be consistent with the surrounding associations 

 details of any post construction monitoring programs 
 a discussion of the potential environmental harm on flora due to any alterations to 

the local surface and groundwater environment with specific reference to impacts on 
riparian vegetation or other sensitive vegetation communities 

 a description of any foreseen impacts which increase the susceptibility of ecological 
communities and species to the impacts of climate change.  

Outline how these measures will be implemented in the overall EMP for the project. 
Weed management strategies are required for containing existing weed species (e.g. 
parthenium and other declared plants) and ensuring no new declared plants are 
introduced to the area. Refer to the local government authority’s pest management 
plan and any strategies and plans recommended for the project area by Biosecurity 
Queensland. Discuss the strategies in accordance with provisions of the Land 
Protection (Pest and Stock Route Management) Act 2002 (Qld) in the main body of the 
EIS and in the pest management plan within the EMP for the project.  
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5.5.3 Terrestrial fauna 

Description of environmental values 
Describe the terrestrial and riparian fauna occurring in the areas affected by the 
proposal, noting the broad distribution patterns in relation to vegetation, topography 
and substrate. The description of the fauna present or likely to be present in the area 
should include: 

 species diversity (i.e. a species list) and abundance of animals of recognised 
significance 

 any species that are poorly known but suspected of being rare or threatened 
 habitat requirements and sensitivity to changes, including movement corridors and 

barriers to movement 
 the existence of feral or introduced animals including those of economic or 

conservation significance 
 existence (actual or likely) of any species/communities of conservation significance 

in the study area, including discussion of range, habitat, breeding, recruitment 
feeding and movement requirements, and current level of protection (e.g. any 
requirements of protected area management plans or threatened species recovery 
plans) 

 habitat requirements and sensitivity to changes, including movement corridors and 
barriers to movement 

 an estimate of commonness or rarity for the listed or otherwise significant species 
 use of the area by coastal/marine birds, migratory birds, nomadic birds and 

terrestrial fauna. 

Identify any species listed by the EPBC Act and the NC Act occurring in the project 
area. Identify any species listed by the DERM ‘Back on Track’ species prioritisation 
methodology (refer to www.derm.qld.gov.au/wildlife-ecosystems/wildlife/ 
back_on_track_species_prioritisation_framework/index.html).  

Indicate how well any affected communities are represented and protected elsewhere 
in the bio-region where the project occurs. Specify the methodology used for fauna 
surveys. Provide relevant site data to DERM in a format compatible with the Wildlife 
Online database for listed threatened species (refer to www.derm.qld.gov.au/wildlife-
ecosystems/wildlife/wildlife_online/index.html). 

Potential impacts and mitigation measures 
The assessment of potential impact should consider impacts the project may have on 
terrestrial fauna, relevant wildlife habitat and other fauna conservation values, 
including: 

 impacts due to loss of range/habitat, food supply, nest sites, breeding/recruiting 
potential or movement corridors or as a result of hydrological change 

 impacts on native species, particularly species of conservation significance 
 cumulative effects of direct and indirect impacts 
 threatening processes leading to progressive loss 
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 a description of any foreseen impacts which increase the susceptibility of ecological 
communities and species to the impacts of climate change. 

Describe strategies for protecting rare or threatened species, and discuss any 
obligations imposed by state or Commonwealth endangered species legislation or 
policy or international obligations (i.e. JAMBA, CAMBA and ROKAMBA).  

Address any actions of the project or likely impacts that require an authority under the 
NC Act. Provide the following information on mitigation strategies: 

 measures to avoid and mitigate the identified impacts. Any provision for buffer zones 
and movement corridors, nature reserves or special provisions for migratory animals 
should be discussed and coordinated with the outputs of the flora assessment 

 details of the methodologies that would be used to avoid injuries to livestock and 
native fauna as a result of the project’s construction and operational works, and if 
accidental injuries should occur, the methodologies to assess and handle injuries 

 strategies for complying with the objectives and management practices of relevant 
recovery plans. 

Outline how these measures will be implemented in the overall EMP for the project. 
Rehabilitation of disturbed areas should incorporate, where appropriate, provision of 
nest hollows and ground litter. 

Address feral animal (including pest) management strategies and practices. The study 
should develop strategies to ensure that the project does not contribute to increased 
encroachment of a feral animal species. Refer to the local government authority’s pest 
management plan and any strategies and plans recommended for the project area by 
Biosecurity Queensland. Discuss the strategies in accordance with the provisions of 
the Land Protection (Pest and Stock Route Management) Act in the main body of the 
EIS and in the pest management plan within the EMP for the project.  

5.5.4 Aquatic ecology  

Description of environmental values 

General 
Describe the aquatic flora and fauna present, or likely to be present, in the areas 
affected by the proposal, noting the patterns and distribution in the waterways and any 
associated wetlands. Include: 

 fish species, mammals, reptiles, amphibians, crustaceans and aquatic invertebrates 
occurring in the waterways within the affected area (as defined under section 5 of 
the Fisheries Act 1994) 

 any rare or threatened marine species 
 a description of the habitat requirements and the sensitivity of aquatic species to 

changes in flow regime, water levels and water quality in the project areas 
 aquatic plants including native and exotic/weed species 
 aquatic and benthic substrate 
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 habitat downstream of the project or potentially impacted due to currents in 
associated lacustrine and marine environments 

 aquatic substrate and stream type, including extent of tidal influence and common 
levels such as highest astronomical tide and mean high water springs. 

Describe any wetlands listed by DERM as areas of national, state or regional 
significance and detail their values and importance for aquatic flora and fauna species. 

Flora 
Define the nature and extent of existing marine features such as littoral and sub-littoral 
lands, waterways, affected tidal and subtidal lands and marine plants vegetation (e.g. 
aquatic plants, salt couch, seagrass and mangroves) within the proposed area of 
development and in the areas adjacent to the project. 

Conduct field assessments for plant species, preferably in both pre- and post-wet 
season conditions, as follows: 

 record site data in a form compatible with the Queensland Herbarium CORVEG 
database  

 record a complete list of species present at each site, including those species 
defined and protected under the Fisheries Act 

 record the relative abundance of plant species present  
 identify any plant species of conservation, cultural, commercial or recreational 

significance  
 submit specimens of species listed as protected plants under the Nature 

Conservation (Wildlife) Regulation (other than common species) to the Queensland 
Herbarium for identification and entry into the HERBRECS database.  

Fauna—megafauna 

Describe the aquatic fauna, such as dugongs, dolphins, whales, sea snakes and rays 
that may be impacted by the proposed development. 

Fauna—turtles 
Describe the turtle species that may be using beaches in proximity to the proposed 
development area. The proponent should monitor turtle nesting along beaches near the 
proposed project area for the duration of the turtle nesting seasons, for turtle species 
occurring in the area.  

Undertake a desktop review of information on the turtle communities of the study area, 
particularly the green, hawksbill, loggerhead, olive ridley and flatback turtles, paying 
specific attention to any anecdotal or recorded information on turtle populations 
frequenting the port area and any known nesting sites.  

Refer to studies of the turtle populations and consult DERM on historical data for the 
area, particularly in relation to previously conducted nesting surveys. 

The proponent shall use this information to establish the basis for recommendations in 
relation to the most appropriate management measures to be adopted to minimise the 
risk of turtle injury or death. Particular reference should be given to the protection of 
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turtles from boat strike, given the potential increase in boat traffic closer to feeding 
grounds than the existing port channel. 

Benthic macro invertebrates 
Benthic macro invertebrate communities likely to be directly or indirectly impacted by 
the project should be characterised for the assessment of the potential impacts of 
proposed capital works. Consider the effect of ongoing maintenance activities, 
including dredging, on benthic fauna. 

Reef communities 
Describe the reef communities that may be impacted by the proposed development. 

Potential impacts and mitigation measures 
Discuss the potential impacts of the project on the aquatic ecosystems, including: 

 loss of tidal flats on juvenile and adult aquatic species leading to loss of productivity 
in fish, crustaceans etc 

 loss of seagrasses in relation to the extent and regional significance of seagrass 
communities and associated impact on fisheries, dugongs, turtles etc  

 potential impacts associated with dredging and dredge material disposal (e.g. 
impacts of seagrass, mangroves, corals and benthic fauna) 

 potential impact of marine structures (whether temporary during construction or 
permanent) that may impair the movement of fish. Where waterway barrier works 
are proposed, these are to be described and mapped and will require approval 
under the Fisheries Act 

 benefits and/or disadvantages to recreational and commercial fishers resulting from 
provision of infrastructure or other aspects of the proposal 

 the impact of creating the reclaimed area and the likely colonisation of the marina 
and marine structures, including the breakwaters that may partially offset the 
adverse impacts of the development on marine biodiversity. Discuss the design of 
the reclamation area and breakwater in relation to Fisheries Guidelines for 
Fish-Friendly Structures—Fish Habitat Guideline 006 (Derbyshire 2006) and, where 
appropriate, demonstrate fish-friendly design features of the proposed infrastructure 

 potential impacts from climate change and the project’s potential to increase the 
susceptibility of aquatic ecological communities and species, e.g. coral bleaching. 

Describe proposed mitigation actions, including:  

 proposed location, type and design of waterway barrier works (both temporary and 
permanent) that would impact on aquatic resources, particularly fish movement; and 
provide an appropriately scaled map 

 potential mechanism to ensure adequate fish passage is provided at proposed 
waterway barriers 

 strategies for protecting any rare or threatened species 
 measures to reduce the impacts on the Australian snubfin dolphin, Indo-Pacific 

humpback dolphin, turtles and dugongs related to increased commercial use (i.e. 
boat strike, degraded water quality) 
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 measures to avoid fish spawning periods, such as seasonal construction of 
waterway crossings and measures to facilitate fish movements through water 
crossings 

 offsets proposed for unavoidable, permanent loss of fisheries habitat in accordance 
with Mitigation and Compensation for Works or Activities Causing Marine Fish 
Habitat Loss (Fish Habitat Management Operational Policy 005) (Dixon & Beumer 
2002). 

 methods to minimise the potential for introducing or spreading weed species or plant 
disease 

 monitoring aquatic biology health, productivity and biodiversity in areas subject to 
direct discharge 

 measures to prevent direct impacts on marine fauna and flora by any dredging 
works. 

Address any actions of the project or likely impacts that require an authority under the 
relevant legislation including the NC Act and/or the Fisheries Act. Outline how these 
measures will be implemented in the overall EMP for the project. 

5.6 Water resources 

5.6.1 Description of environmental values 
Describe the existing water resources that may be affected by the project in the context 
of environmental values, as defined in such documents as: 

 the EP Act 
 Environmental Protection (Water) Policy 2009 (EPP (Water)) 

 Australia and New Zealand Guidelines for Fresh and Marine Water Quality 
(Australian and New Zealand Environment and Conservation Council & Agriculture 
and Resource Management Council of Australia and New Zealand 2000) 

 Queensland Water Quality Guidelines 2009 (Department of Environment and 
Resource Management 2009). 

Provide an indication of the quality and quantity of water resources in the vicinity of the 
project area, describing: 

 existing surface and groundwater in terms of physical, chemical and biological 
characteristics 

 existing surface drainage patterns, flows, history of flooding including extent, levels 
and frequency and present water uses. 

Describe the environmental values of the surface waterways (including Ross River and 
Ross Creek) and groundwater of the affected area in terms of: 

 values identified in the EPP (Water) 
 physical integrity, fluvial processes and morphology, including riparian zone 

vegetation and form, if relevant 
 any impoundments (e.g. dams, levees, weirs etc.)  
 hydrology of waterways and groundwater  
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 sustainability, including both quality and quantity 
 dependent ecosystems 
 existing and other potential surface and groundwater users  
 water resource plans relevant to the affected catchments. 

If the project is likely to use or affect local sources of groundwater, describe 
groundwater resources in the area in terms of: 

 geology/stratigraphy 
 aquifer type—such as confined, unconfined 
 depth to and thickness of the aquifers 
 depth to water level and seasonal changes in levels 
 groundwater flow directions (defined from water level contours) 
 interaction with surface water 
 possible sources of recharge 
 potential exposure to pollution 
 current access to groundwater resources in the form of bores, springs and ponds 

(including quantitative yield of water and locations of access).  

The groundwater assessment should also be consistent with relevant guidelines for the 
assessment of acid sulfate soils including spatial and temporal monitoring to accurately 
characterise baseline groundwater characteristics.  

5.6.2 Potential impacts and mitigation measures 
Assess the potential impacts of the project on water resource environmental values 
identified in the previous section. Also, define and describe the objectives and practical 
measures for protecting or enhancing water resource environmental values, to describe 
how nominated quantitative standards and indicators may be achieved, and how the 
achievement of objectives will be monitored, audited and managed. Include the 
following: 

 potential impacts on the flow and the quality of surface and groundwater from all 
phases of the project, with reference to their suitability for the current and potential 
downstream uses and discharge licences 

 an assessment of all likely impacts on groundwater depletion or recharge regimes 
 potential impacts of surface water flow on existing infrastructure, with reference to 

the EPP (Water) and the Water Act 2000 
 chemical and physical properties of any wastewater (including stormwater at the 

point of discharge into natural surface waters), and the toxicity of effluent to flora 
and fauna 

 potential impacts on other downstream receiving environments, if it is proposed to 
discharge water to a riverine system 

 the results of a risk assessment for uncontrolled releases to water due to system or 
catastrophic failure, implications of such emissions for human health and natural 
ecosystems, and list strategies to prevent, minimise and contain impacts 
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 an assessment of the potential to contaminate surface and groundwater resources 
and measures to prevent, mitigate and remediate such contamination. 

Strategies should be adequately detailed to demonstrate best practice management 
and that environmental values of receiving waters will be maintained to nominated 
water quality objectives. Describe the monitoring programs that will assess the 
effectiveness of management strategies for protecting water resources during the 
construction, operation and decommissioning of the project. Outline how these 
strategies are incorporated into appropriate sections of the EMP.  

5.7 Air quality 

5.7.1 Description of environmental values 
Describe the existing air quality that may be affected by the project in the context of 
environmental values as defined by the EP Act and Environmental Protection (Air) 
Policy 2008 (EPP (Air)) and State Planning Policy 5/10: Air, Noise and Hazardous 
materials (Department of Environment and Resource Management 2010g). 

Discuss the existing air shed environment, both local and regional, including:  

 background levels and sources of particulates, gaseous and odorous compounds 
and any major constituent  

 pollutants, including greenhouse gases, that may be generated by the project  
 baseline monitoring results, sensitive receptors  
 data on local meteorology and ambient levels of pollutants should be gathered to 

provide a baseline for later studies or for the modelling of air quality environmental 
harms.  

Parameters should include air temperature, wind speed and direction, atmospheric 
stability, mixing depth and other parameters necessary for input to the models. 

5.7.2 Potential impacts and mitigation measures 
Consider the following air quality issues and their mitigation: 

 an inventory of air emissions from the project expected during construction and 
operational activities  

 ‘worst case’ emissions that may occur during operation. If these emissions are 
significantly higher than those for normal operations, it will be necessary to 
separately evaluate the worst-case impact to determine whether the planned buffer 
distance between the facility and neighbouring sensitive receptors will be adequate 

 ground level predictions should be made at any site that includes the environmental 
values identified by the EPP (Air), including any sites that could be sensitive to the 
effects of predicted emissions 

 dust generation from construction activities, especially in areas where construction 
activities are adjacent to existing road networks or are in close proximity to sensitive 
receivers 

 climatic patterns that could affect dust generation and movement 
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 vehicle emissions and dust generation along major haulage routes both internal and 
external to the project site 

 human health risk associated with emissions from the facility of all hazardous or 
toxic pollutants  

 impacts on terrestrial flora and fauna. 

Detail the mitigation measures together with proactive and predictive operational and 
maintenance strategies that could be used to prevent and mitigate impacts. 

Discuss potential air quality impacts from emissions, with reference to the National 
Environmental Protection (Ambient Air Quality) Measure 2003 (Cwlth) and the EPP 
(Air). If an emission is not addressed in these legislative instruments, the emission 
should be discussed with reference to its risk to human health, including appropriate 
health-based guidelines/standards. 

5.8 Greenhouse gas emissions 

5.8.1 Description of environmental situation 
Provide an inventory of projected annual emissions for each relevant greenhouse gas, 
with total emissions expressed in ‘CO2 equivalent’ terms for the following categories:  

 Scope 1 emissions—means direct emissions of greenhouse gases from sources 
within the boundary of the facility and as a result of the facility’s activities 

 Scope 2 emissions—means emissions of greenhouse gases from the production of 
electricity, heat or steam that the facility will consume, but that are physically 
produced by another facility 

Briefly describe method(s) by which estimates were made. 

Use the National Greenhouse Accounts (NGA) Factors (Commonwealth of Australia 
2010) as a reference source for emission estimates, supplemented by other sources 
where practicable and appropriate. As a requirement of the NGA factors, estimates 
should include the loss of carbon sink capacity of vegetation due to clearing and 
impoundment. 

5.8.2 Potential impacts and mitigation measures 
Discuss the potential for greenhouse gas abatement measures, including: 

 the proposed measures (alternatives and preferred) to avoid and/or minimise direct 
greenhouse gas emissions 

 how the preferred measures minimise emissions and achieve energy efficiency 
 any opportunities to further offset greenhouse gas emissions through indirect means 

including sequestration and carbon trading. 

5.9 Noise and vibration 

5.9.1 Description of environmental values 
Describe the existing noise and vibration environment that may be affected by the 
project in the context of the environmental values defined by the Environmental 
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Protection (Noise) Policy 2008. The Noise Measurement Manual (Environmental 
Protection Agency 2000) should be considered and references should be made to the 
EPA Guideline: Noise and vibration from blasting (Environmental Protection Agency 
2006) and Guideline: Planning for noise control (Environmental Protection Agency 
2004). 

Identify sensitive noise receptors adjacent to all project components and estimate 
typical background noise and vibration levels based on surveys at representative sites. 
Discuss the potential sensitivity of such receptors and nominate performance indicators 
and standards. 

5.9.2 Potential impacts and mitigation measures 
Describe the impacts of noise and vibration generated during the construction and 
operational phases of the project. Noise and vibration impact analysis should include: 

 the levels of noise and vibration generated, including noise contours, assessed 
against current typical background levels, using modelling (such as Environmental 
Noise Model or SoundPLAN) where appropriate 

 impact of noise, including low frequency noise (noise with components below 
200 Hz) and vibration at all potentially sensitive receivers (e.g. residences, social 
and public infrastructure, such as health, recreational and educational facilities, 
roads, etc) compared with the performance indicators and standards nominated 
above 

 impact on terrestrial and aquatic fauna 
 proposals to minimise or eliminate these effects, including details of any screening, 

lining, enclosing or bunding of facilities, or timing schedules for construction and 
operations that would minimise environmental harm and environmental nuisance 
from noise and vibration 

 options for sensitive receivers that are otherwise unable to achieve a satisfactory 
internal noise level for the preservation of health and wellbeing as identified within 
the EPP (Noise). 

Night-time works 
Provide details of any night-time work that may be undertaken. Specifically include: 

 the reasons why night-time work may be undertaken (e.g. to avoid peak traffic 
periods, or to undertake work in a rail corridor) 

 the likely duration of work (if known) 
 the proposed hours of the work 
 the nature of the work to be undertaken 
 the likely impact on residents and the associated mitigation measures to be 

undertaken by the proponent 
 the methods that will be used to communicate with affected residents. 
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5.10 Waste 

5.10.1 Waste generation 
Identify and describe all sources, likely volumes and quality (where applicable) of waste 
associated with construction, operation and decommissioning of all aspects of the 
project. Reference is to be made to the Waste Reduction and Recycling Act 2011 
(Qld). Describe: 

 waste generated by delivery of material to site(s) 
 all chemical and mechanical processes conducted on the construction sites that 

produce waste  
 the amount and characteristics of solid and liquid waste produced on site by the 

project 
 hazardous materials to be stored and/or used on site, including environmental 

toxicity data and biodegradability. 

5.10.2 Waste management 
Assess the potential impact of all wastes generated during construction and operation, 
with regard for best practice waste management strategies in accordance with the 
Waste Reduction and Recycling Act. Provide details of each waste in terms of: 

 the options available for avoidance/minimisation 
 operational handling and fate of all wastes including storage 
 on-site treatment methods proposed for any wastes 
 methods of disposal (including the need to transport wastes off site for disposal) 

proposed to be used for any trade wastes, liquid wastes and solid wastes 
 the potential level of impact on environmental values 
 measures to ensure stability of the waste storage areas and impoundments 
 methods to prevent seepage and contamination of groundwater from stockpiles 

and/or storage areas and impoundments 
 measures to minimise attraction of vermin, insects and pests 
 options available for using recycled materials 
 market demand for recyclable waste (where appropriate) 
 decommissioning of the construction site. 

5.11 Indigenous cultural heritage 
Identify areas covered by applications for native title claims or native title 
determinations, providing boundary descriptions of native title representative body(ies), 
and whether it is necessary to notify the representative body(ies) or if there is evidence 
that native title does not exist. 
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5.11.1 Description of existing Indigenous cultural heritage values 
Describe the existing Indigenous cultural heritage values that may be affected by the 
project and the environmental values of the cultural landscapes of the affected area in 
terms of the physical and cultural integrity of the landforms. 

Also describe how, in conjunction with the appropriate Indigenous people, the cultural 
heritage values were ascertained. This could include: 

 the results of any Aboriginal cultural heritage survey undertaken 
 the DERM Aboriginal Cultural Heritage Register and Database 
 any existing literature relating to Indigenous cultural heritage in the project area. 

5.11.2 Potential impacts and mitigation measures 
Define and describe the objectives and practical measures for protecting or enhancing 
Indigenous cultural heritage environmental values. Describe how nominated 
quantitative standards and indicators may be achieved for cultural heritage 
management, and describe how the achievement of the objectives will be monitored, 
assessed and managed. 

To the greatest extent practicable, significant cultural heritage areas should be avoided 
by the project. The EIS should provide an assessment of likely effects on sites of 
Indigenous cultural heritage value, including but not limited to the following: 

 description of the significance of artefacts, items or places of conservation or cultural 
heritage values likely to be affected by the project and their values at a local, 
regional and national level 

 recommended means of mitigating any negative impact on cultural heritage values 
and enhancing any positive impacts. 

As a minimum, impact assessment, management and protection strategies should 
satisfy statutory responsibilities and duties of care.  

During the EIS process, the proponent should initiate a native title agreement (NT 
agreement), as defined under the Aboriginal Cultural Heritage Act 2003 (Qld) (ACH 
Act) that includes management and protection strategies for Indigenous cultural 
heritage or a cultural heritage management plan (CHMP) under the ACH Act. An NT 
agreement or an approved CHMP, in a form which complies with Part 7 of the ACH 
Act, will ensure that the project meets the Aboriginal cultural heritage duty of care 
imposed by the ACH Act.  

If an NT agreement is not finalised or a CHMP has not been approved when the EIS is 
submitted to the Coordinator-General, the following must be provided:  

 an outline of the draft CHMP or draft plan within the NT agreement that addresses 
management and protection strategies for cultural heritage, subject to any 
confidentiality provisions, outlining the position of the relevant parties  

 details of the proposed steps and timeframes for finalising the CHMP or NT 
agreement.  
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An NT agreement or CHMP should be negotiated between the proponent and the 
appropriate native title/Indigenous parties and should address and include the 
following: 

 a process for including Indigenous people associated with the development areas in 
protection and management of Indigenous cultural heritage 

 processes for mitigating, managing and protecting identified cultural heritage sites 
and objects in the project areas, including associated infrastructure developments, 
during both the construction and operational phases of the project 

 provisions for managing the accidental discovery of cultural material, including 
burials 

 a clear recording process to assist initial management and recording of accidental 
discoveries 

 a cultural heritage induction for project staff 
 developing a cultural heritage awareness program to be incorporated into the 

contractor/employee manual and induction manual. This is to be in the form of a 
plain language, short document that is easy for contractors and staff ‘on the ground’ 
to understand 

 a conflict resolution process. 

5.11.3 Native title 
Identify areas covered by applications for native title claims or native title 
determinations, providing boundary descriptions of native title representative body(ies), 
and whether it is necessary to notify the representative body(ies) or if there is evidence 
that native title does not exist. 

Identify the potential for native title rights and interests likely to be impacted upon by 
the project and the potential for managing those impacts by an Indigenous land use 
agreement or other native title compliance outcomes. 

5.12 Non-Indigenous cultural heritage 

5.12.1 Description of existing non-Indigenous cultural heritage values 
Include a cultural heritage study that describes non-Indigenous cultural heritage sites 
and places, and their values. Any such study should be conducted by an appropriately 
qualified cultural heritage practitioner and should include the following: 

 review of: 
– the Australian Heritage Places Inventory 
– the Queensland Heritage Register and other information regarding places of 

potential non-Indigenous cultural heritage significance 
– any local government heritage register 
– any existing literature relating to the heritage of the affected areas 

 liaison with relevant community groups/organisations (e.g. local historical societies) 
concerning places of non-Indigenous cultural heritage significance located or 
identified 
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 locations of culturally and historically significant sites, shown on maps, that are likely 
to be impacted by the project  

 a constraints analysis of the proposed development area to identify and record non-
Indigenous cultural heritage places. 

5.12.2 Potential impacts and mitigation measures 
Provide an assessment of any likely effects on sites of non-Indigenous cultural heritage 
values, including but not limited to the following:  

 description of the significance of artefacts, items or places of conservation or 
non-Indigenous cultural heritage value likely to be affected by the project and their 
values at a local, regional, state and national level  

 recommended means of mitigating any negative impacts on non-Indigenous cultural 
heritage values and enhancing any positive impacts  

 strategies to manage places of historic heritage significance, taking account also of 
community interests and concerns. 

As a minimum, investigation, consultation, impact assessment, management and 
protection strategies should satisfy statutory responsibilities and duties of care, 
including those under the EPBC Act and Queensland Heritage Act 1992. 

6. Social values and management of impacts 

6.1 Description of existing social values  
Conduct a social impact assessment and consider: 

 the social and cultural area, which should include the suburbs intersected by and 
adjacent to the project 

 community engagement 
 a social baseline study 
 a workforce profile 
 potential impacts and mitigation measures 
 management strategies. 

6.1.1 Social and cultural area 
Define the project’s social and cultural area of influence, including the local, district, 
regional and state level as relevant, taking into account the: 

 potential for social and cultural impacts to occur  
 location of other relevant proposals or projects  
 location and types of physical and social infrastructure, settlement and land use 

patterns 
 social values that might be affected by the project (e.g. integrity of social conditions, 

visual amenity and liveability, social harmony and wellbeing, and sense of 
community) 
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 Indigenous social and cultural characteristics, such as native title rights and 
interests, and cultural heritage 

 use of the harbour/port area for commercial and recreational boating and fishing. 

6.1.2 Community engagement 
Consistent with national and international good practice, and with regard to local and 
regional strategies for community engagement, the proponent should engage at the 
earliest practical stage with likely affected parties to discuss and explain the project, 
and to identify and respond to issues and concerns regarding social impacts. 

Describe the community engagement processes used to conduct open and transparent 
dialogue with stakeholders. Such processes should include, but not limited to, the use 
of community reference group forums. Include the project’s planning and design stages 
and future operations including affected local and state authorities. Engagement 
processes will involve consideration of social and cultural factors, customs and values, 
and relevant consideration of linkages between environmental, economic, and social 
impact issues.  

Discuss engagement strategies and processes, including how complaint resolution will 
be addressed, for all stages of the project. 

6.1.3 Social baseline study 
Include a targeted baseline study of the people residing in the project’s social and 
cultural area is required to identify the project’s critical social issues, potential adverse 
and positive social impacts, and strategies and measures developed to address the 
impacts. The social baseline study should be based on qualitative, quantitative, and 
participatory methods. It should be supplemented by community engagement 
processes, and reference relevant data contained in Local and State Government 
publications, reports, plans, guidelines and documentation, including regional plans 
and, where available, community plans. 

Describe: 

 the current social infrastructure including community and civic facilities (e.g. 
Townsville Yacht Club), services and networks—for definition see South East 
Queensland Regional Plan 2005–2026: Implementation Guideline No.5: Social 
infrastructure planning (Department of Infrastructure 2007) 

 settlement patterns including the names, locations, size, history and cultural aspects 
of settlement in the social and cultural area 

 the identity, values, lifestyles, vitality, characteristics and aspirations of communities 
in the social and cultural area, including Indigenous communities 

 land use and land ownership patterns including: 
– the number of properties directly affected by the project  
– the number of families directly and indirectly affected by the project including 

Indigenous traditional owners and their families, property owners, and families of 
workers either living on the property or workers where the property is their 
primary employment. 
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 use of the social and cultural area for fishing, recreation, business and industry, 
tourism, aquaculture, and Indigenous cultural use of flora and fauna.  

6.1.4 Workforce profile 
Include a profile of the workforce that describes the: 

 number of personnel to be employed, the skills base of the required workforce and 
the likely sources (i.e. local, regional or overseas) for the workforce during the 
construction and operational phases for each component of the project 

 estimated number of people to be employed during construction and operation, and 
arrangements for their transport to and from the project areas, including proposed 
use of regional or charter air services. 

Estimates should be provided according to occupational groupings and variations in the 
workforce numbers for the duration of the project and show anticipated peaks in worker 
numbers during the construction and operation phase of the project. 

Provide an outline of recruitment schedules and policies for recruiting workers, 
addressing recruitment of local and non-local workers including Indigenous workers, 
people from culturally and linguistically diverse backgrounds and people with a 
disability  

Provide information on the location of other major projects or proposals under study 
within the social and cultural area, together with workforce numbers. 

6.2 Potential impacts  
Assess and describe the type, level and significance of the project’s social impacts 
(both beneficial and adverse) on the local and cultural area, based on outcomes of 
community engagement processes and the social baseline study. Furthermore: 

 describe and summarise outcomes of community engagement processes including 
the likely response of the affected communities, including Indigenous people and 
other interest groups such as port and marina users including the Townsville Yacht 
Club  

 include sufficient data to enable affected local and state authorities to make 
informed decisions about the project’s effect on their business and plan for the 
provision of social infrastructure in the project’s social and cultural area  

 address direct, indirect and secondary impacts from any existing projects and the 
proposed project including an assessment of the size, significance, and likelihood of 
these impacts at the local and regional level. Consider the following: 
– key population/demographic shifts; disruptions to existing lifestyles, the health 

and social wellbeing of families and communities; social dysfunction including 
alcohol and drugs, crime, violence, and social or cultural disruption due to 
population influx 

– the needs of vulnerable groups including women, children and young people, the 
aged and people with a disability 

– Indigenous peoples including cultural property issues 
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– local, regional and state labour markets, with regard to the source of the 
workforce. Present this information according to occupational groupings of the 
workforce. Detail whether the proponent, and/or contractors, is likely to employ 
locally or through other means and whether there are initiatives for local 
employment business opportunities 

– proposed new skills and training related to the project including the occupational 
skill groups required and potential skill shortages anticipated 

– how much service revenue and work from the project would be likely to flow to 
the project’s social and cultural area 

– impact of additional marine transport on recreational boating and fishing 

– impacts of construction and operational workforces, their families, and associated 
contractors on housing and accommodation availability and affordability, land use 
and land availability. Discuss the capability of the existing housing and rental 
accommodation, to meet any additional demands created by the project, 
including direct impacts on Indigenous people. 

Evaluate and discuss the potential cumulative social impacts resulting from the project 
including an estimation of the overall size, significance and likelihood of those impacts. 
In this context, ‘cumulative impacts’ is defined as the additional impacts on population, 
workforce, accommodation, housing, and use of community infrastructure and services, 
from the project, and other proposals for development projects in the area, which are 
publicly known or communicated by DEEDI, if they overlap the proposed project in the 
same timeframe as its construction period. 

Discuss the concept of longitudinal cumulative impacts, or ‘project fatigue’, where the 
community in the study area has been subjected to a number of large-scale 
construction projects in recent years. 

6.2.1 Mitigation measures and management strategies  
For identified social impacts, social impact mitigation strategies and measures should 
be presented to address the:  

 recruitment and training of the construction and operational workforces and the 
social and cultural implications this may have for the host community, including if 
any part of the workforce is sourced from outside the social and cultural area 

 housing and accommodation issues, in consultation with relevant local authorities 
and State Government agencies, with proposals for accommodating the project 
workforce and their families that avoid, mitigate or offset any short- and 
medium-term adverse effects on housing affordability and availability, including the 
rental market, in the social and cultural area 

 demographic changes in the profile of the region and the associated sufficiency of 
current social infrastructure, particularly health and welfare, education, policing and 
emergency services  

 adequate provision of education, training and employment for women, people with a 
disability, and Indigenous peoples via an Indigenous Participation Plan. 
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Describe any consultation about acceptance of proposed mitigation strategies and how 
practical management and monitoring regimes are proposed to be implemented. 

7. Economics and management of impacts 
7.1 Economics  

7.1.1 Description of affected local and regional economies 
Describe the existing economy in which the project is located and the economies 
materially impacted by the project. Include: 

 a map illustrating the local and regional economies (local government areas) that 
could be potentially affected by the project 

 gross regional product or other appropriate measure of annual economic production 
 population 
 labour force statistics 
 economic indicators 
 the regional economy’s key industries and their contribution to regional economic 

income 
 sufficient baseline economic data to underpin a comprehensive assessment of the 

direct, indirect, cumulative, costs and impacts of the project 

 the key regional markets relevant to the project: 
– labour market 
– housing and land markets 
– construction services and building inputs market 
– regional competitive advantage and expected future growth. 

With regard to the region’s key industries and factor prices, provide information on: 

 current input costs (wage rates, building costs, housing rent etc.) 
 land values in the region by type of use. 

7.1.2 Potential impacts and mitigation measures 
The potential impacts should consider local, regional, state and national perspectives 
as appropriate to the scale of the project. 

An assessment should use a Regional General Equilibrium Model analysis tool or 
similar model to measure impacts. 

The analysis should describe both the potential and direct economic impacts including 
estimated costs, if material, on industry and the community, assessing the following: 

 property values 
 industry output (e.g. large construction projects) 
 employment 
 commercial fishing 



 

Contents of the EIS 
Townsville Port Expansion Project 
Terms of reference for an environmental impact statement - 55 - 
 

 the indirect impacts likely to flow to other industries and economies from the 
development of the project. This should also consider the implications of the project 
for future development 

 the distributional effects of the proposal including proposals to mitigate any negative 
impact on disadvantaged groups. 

Strategies for local participation 
The assessment of economic impacts should outline strategies for local participation, 
including: 

 strategies for assessing the cost effectiveness of sourcing local inputs from the 
regional economy during the construction, operation and rehabilitation phases of the 
project 

 employment strategies for local residents including members of Indigenous 
communities and people with a disability, including a skills assessment and 
recruitment and training programs to be offered 

 strategies responding to relevant government policy, relating to: 
– the level of training provided for construction contracts on Queensland 

Government building and construction contracts, with regard to the Queensland 
Government Building and Construction Contracts Structured Training Policy (the 
10 per cent policy) (see http://training.qld.gov.au/industry/10percent-
policy.html) 

– Indigenous employment opportunities, with regard to the Indigenous Employment 
Policy for Queensland Government Building and Civil Construction Projects—the 
20 per cent policy (Department of Employment, Economic Development and 
Innovation 2008a) 

– development of a Local Industry Participation Plan and other reports in 
accordance with the Local Industry Policy (Department of Employment, Economic 
Development and Innovation 2010) in conjunction with the DEEDI Office of 
Advanced Manufacturing to embrace the use of locally sourced goods and 
services. 

7.2 Sustainable development 
Provide a comparative analysis of how the project conforms to the objectives for 
‘sustainable development’—see the National Strategy for Ecologically Sustainable 
Development (Ecologically Sustainable Development Steering Committee 1992).  

Consider the cumulative impacts (both beneficial and adverse) of the project from a 
life-of-project perspective, taking into consideration the scale, intensity, duration and 
frequency of the impacts to demonstrate a balance between environmental integrity, 
social development and economic development. 

This information is required to demonstrate that sustainable development aspects have 
been considered and incorporated during the scoping and planning of the project. 
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8. Hazard and risk 
8.1 Hazard and risk assessment 
Describe the potential hazards and risks to people and property that may be associated 
with the project, which may include but are not restricted to: 

 identifying potential hazards, accidents, spillages and abnormal events that may 
occur during all stages of the project, including possible frequency of occurrence 

 identifying all hazardous substances to be used, stored, processed or produced and 
the rate of usage 

 potential wildlife hazards, natural events (reference should also be made to the SPP 
1/03: Mitigating the Adverse Impacts of Flood, Bushfire and Landslide (Department 
of Local Government and Planning & Department of Emergency Services 2003)) 
and implications related to climate change 

 terrorist attack (refer sections 8.4.1 and 8.5 ). 

Undertake a preliminary risk assessment for all components of the project, as part of 
the EIS process in accordance with Australia/New Zealand AS/NZS ISO 31000:2009 
Risk management—Principles and guidelines (Standards Australia & Standards New 
Zealand 2009). With respect to risk assessment, the EIS should: 

 deal comprehensively with external and on-site risks including transport risks  
 assess risks during the construction, operational and decommissioning phases of 

the project 
 include an analysis of the consequences of each hazard on safety in the project 

area, examining the likelihood of both individual and collective consequences, 
involving injuries and fatalities to workers and to the public 

 present quantitative levels of risks from the above analysis. 

Provide details on the safeguards that would reduce the likelihood and severity of 
hazards, consequences and risks to persons, within and adjacent to the project 
area(s).  

Present a comparison of assessed and mitigated risks with acceptable risk criteria for 
land uses in and adjacent to the project area(s). 

Provide a risk management plan.  

Cross-reference to sections 8.4.1 and 8.5 below. 

8.2 Cumulative risk  
The risk analysis is to address the potential impacts that may occur on the normal 
on-site day-to-day activities during the construction and/or operation of the facilities. 
Furthermore, determine the level of change that may affect the risk contours of other 
relevant existing or proposed industrial facilities in the area, as a result of the proposed 
project (where details of such proposed facilities are provided by DEEDI or otherwise 
published). Individual risk criteria should be used to limit risks to individual workers and 
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members of the public. Societal risk criteria should be used to limit risk to the affected 
population as a whole. 

Identify and adopt, where appropriate, any changes to operating or storage procedures 
that would reduce the possibility of these events occurring, or reduce the severity of the 
events should they occur.  

8.3 Health and safety 

8.3.1 Description of public health and safety community values 
Describe the existing health and safety values of the community, workforce, suppliers 
and other stakeholders in terms of the environmental factors that can affect human 
health, public safety and quality of life, such as air pollutants, odour, lighting and 
amenity, dust, noise and water. 

8.3.2 Potential impact and mitigation measures 
Define and describe the objectives and practical measures for protecting or enhancing 
health and safety community values. Describe how nominated quantitative standards 
and indicators may be achieved for social impacts management, and how the 
achievement of the objectives will be monitored, audited and managed. 

Assess the cumulative effects on public health values and occupational health and 
safety impacts on the community and workforce from project operations and emissions. 
Recommend any practical monitoring regimes in this section. 

Include relevant consultation with the appropriate regional health service providers. 

8.4 Emergency management plan 
Present preliminary information on the design and operation of proposed 
safety/contingency systems to address significant emergency issues delineated in the 
risk assessment, together with at least the following areas of emergency: 

 terrorist attack  
 marine collision minimisation 
 fire prevention/protection 
 leak detection/minimisation  
 release of contaminants  
 emergency shutdown systems and procedures. 

In addition, undertake an assessment of businesses that may be affected in the event 
of an emergency, including strategies to mitigate the impact on these businesses. 

In regard to fires, outline strategies to manage the provision of: 

 fire management systems to ensure the retention on site of fire water or other fire 
suppressants used to combat emergency incidents  

 building fire safety measures for any construction or permanent accommodation 
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 details of any emergency response plans and bushfire mitigation plans under the 
State Planning Policy 1/03: Mitigating the Adverse Impacts of Flood, Bushfire and 
Landslide (Department of Local Government and Planning & Department of 
Emergency Services 2003) 

 on-site firefighting equipment provided and the level of training of staff who will be 
tasked with emergency management activities 

 detailed maps showing the plant outline, potential hazardous material stores, 
incident control points, firefighting equipment, etc 

 an outline of any dangerous goods stores associated with the plant operations, 
including fuel storage and emergency response plans. 

Present outlines of emergency planning and response strategies to deal with relevant 
incidents above, which have been determined in consultation with state and regional 
emergency service providers, and which show integration of emergency services into 
the plans. 

Present plans for emergency medical response and transport and first aid matters with 
involvement of the relevant state agencies (such as the Queensland Ambulance 
Service, Queensland Fire and Rescue Service and Emergency Management 
Queensland). 

8.4.1 Maritime security plan 
The emergency management plan is to include a maritime security plan which meets 
the security requirements included in the: 

 Maritime Transport and Offshore Facilities Security Act 2003 and Maritime Transport 
and Offshore Facilities Security Regulation 2003 (Cwlth) 

 Transport Security (Counter Terrorism) Act 2008 and Regulations (Qld) 
 International Ship and Port Facility Security Code (International Maritime 

Organization 2003). 
A maritime security plan should be submitted as a separate confidential document to 
the Coordinator-General at the time of submission of the EIS.  

8.5 Counter-terrorism and critical infrastructure protection 
The Port of Townsville is deemed to be critical infrastructure as defined by the 
Queensland Plan for the Protection of Critical Infrastructure from Terrorism (State of 
Queensland, 2005), that is: 

Those physical facilities, supply chains, information technologies and 
communication networks which, if destroyed, degraded or rendered unavailable for 
an extended period, would significantly impact on the social or economic well-being 
of Queensland. 

Provide information on the design and operation of proposed safety and contingency 
systems to address the National and Queensland counter-terrorism and critical 
infrastructure protection legislation, policies and arrangements including: 

 National Counter-Terrorism Plan (National Counter-Terrorism Committee 2005) 
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 Critical Infrastructure Protection National Strategy (Trusted Information Security 
Network 2004) 

 Critical Infrastructure Emergency Risk Management and Assurance: Handbook 
(Emergency Management Australia 2004) 

 Queensland Counter-Terrorism Strategy 2008–2010 (Department of the Premier 
and Cabinet 2007) 

 Queensland Infrastructure Protection and Resilience Framework (Department of the 
Premier and Cabinet 2005) 

 Queensland Government Information Security Classification Framework 
(Department of Public Works 2010) 

 Transport Security (Counter Terrorism) Act 2008 and Regulations 

 Australia/New Zealand AS/NZS ISO 31000:2009 Risk management—Principles and 
guidelines (Standards Australia & Standards New Zealand 2009)  

 Handbook: Security Risk Management (HB 167:2006) (Standards Australia & 
Standards New Zealand 2006) 

 Business Continuity Management (HB 221:2004) (Standards Australia & Standards 
New Zealand 2004) 

 A Practitioners Guide to Business Continuity Management (HB 292-2006) 
(Standards Australia 2006a)  

 Executive Guide to Business Continuity Management (HB 293-2006) (Standards 
Australia 2006b). 

Provide information on the design and operation of the port’s operational security plan.  

Such information should be provided as a separate confidential document to the 
Coordinator-General at the time of submission of the EIS. 

9. Cumulative impacts 
Summarise the project’s cumulative impacts and describe these impacts in 
combination with those of existing or proposed project(s) publicly known or advised by 
DEEDI to be in the region (including the Townsville Port Marine Precinct project), to the 
greatest extent practicable. Assess cumulative impacts with respect to both geographic 
location and environmental values. Explain the methodology used to determine the 
cumulative impacts of the project, detailing the range of variables considered (including 
relevant baseline or other criteria upon which the cumulative aspects of the project 
have been assessed, where applicable).  

10. Environmental management plan 
Detail the EMPs for both the construction and operation phases of the project. The 
EMP should be developed from, and be consistent with, the information in the EIS. The 
EMP must address discrete project elements and provide life-of-proposal control 
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strategies. It must be capable of being read as a stand-alone document without 
reference to other parts of the EIS.  

The EMP must comprise the following components for performance criteria and 
implementation strategies: 

 the proponent’s commitments to acceptable levels of environmental performance, 
including environmental objectives, performance standards and associated 
measurable indicators, performance monitoring and reporting 

 impact prevention or mitigation actions to implement the commitments 
 corrective actions to rectify any deviation from performance standards 
 an action program to ensure the environmental protection commitments are 

achieved and implemented. This will include strategies in relation to: 
– continuous improvement 
– environmental auditing 
– monitoring 
– reporting 
– staff training 
– a rehabilitation program for land proposed to be disturbed under each relevant 

aspect of the proposal. 

The recommended structure of each element of the EMP is: 

Element/issue Aspect of construction or operation to be managed (as it affects 
environmental values). 

Operational policy The operational policy or management objective that applies to the 
element. 

Performance criteria Measurable performance criteria (outcomes) for each element of 
the operation. 

Implementation strategy The strategies, tasks or action program (to nominated operational 
design standards) that would be implemented to achieve the 
performance criteria. 

Monitoring The monitoring requirements to measure actual performance 
(e.g. specified limits to pre-selected indicators of change). 

Auditing The auditing requirements to demonstrate implementation of 
agreed construction and operation environmental management 
strategies and compliance with agreed performance criteria. 

Reporting Format, timing and responsibility for reporting and auditing of 
monitoring results. 

Corrective action The action (options) to be implemented in case a performance 
requirement is not reached and the person(s) responsible for 
action (including staff authority and responsibility management 
structure). 

 

The proponent’s commitments to environmental performance, as described in the 
EMP, may be included as Coordinator-General’s conditions to ensure the commitments 
are met. Therefore, the EMP is a relevant document for project approvals, 
environmental authorities and permits, and may be referenced by them.  
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11. Conclusions and recommendations 
Make conclusions and recommendations with respect to the project, based on the 
studies presented, the EMP and conformity of the project with legislative and policy 
requirements. 

12. References 
All references consulted should be presented in the EIS in a recognised format. 

13. Appendices 
Final TOR for this EIS 
Include a copy of the final TOR in the EIS.  

TOR cross-reference table 
Provide a cross-reference table that links the requirements of each section/subsection 
of the TOR with the corresponding section/subsection of the EIS, where those 
requirements have been addressed 

Project approvals 
Provide a list of the project approvals required by the project. 

Consultation report 
The report should include the methodology used in the public consultation plan 
including: 

 criteria for identifying stakeholders and the communication methods used (the 
consultation plan) 

 a list of stakeholders identified, including the Commonwealth, Queensland and local 
government agencies, and/or the affected parties (as defined by the EP Act) 

 a summary of the issues raised by stakeholders and the means by which the issues 
have been addressed 

 plans for ongoing consultation to be outlined and included in the EMP. 

Study team 
List the relevant qualifications and experience of the key study team members and 
specialist sub-consultants. 

Glossary of terms 
Provide a glossary of technical terms. 
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Specialist studies 
All reports generated on specialist studies undertaken as part of the EIS are to be 
included as appendices. These may include, but are not limited to: 

 air pollution, noise and vibration 
 groundwater and surface water hydrology 
 geology and geomorphology 
 economic studies and/or cost-benefit analyses 
 transport studies 
 cultural heritage 
 hazard and risk studies 
 land use and land capability studies. 

Corporate environmental policy 
Attach a copy of the proponent’s corporate environmental policy and planning 
framework document. 

List of proponent commitments 
Provide a list of all commitments made by the proponent in the EIS, together with a 
reference to the relevant section in the report. 
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Acronyms and abbreviations 
Acronym/ 
abbreviation 

 
Definition 

ACH Act Aboriginal Cultural Heritage Act 2003 (Qld) 
AHD Australian height datum 
AS/NZS Australian standard/New Zealand standard 
CAMBA China–Australia Migratory Bird Agreement 
CHMP cultural heritage management plan 
CLR Contaminated Land Register 
Coastal Act Coastal Protection and Management Act 1995 (Qld) 
DEEDI Department of Employment, Economic Development and Innovation, 

Queensland 
DERM Department of Environment and Resource Management, Queensland  
EIS environmental impact statement 
EMP environmental management plan 
EP Act Environmental Protection Act 1994 (Qld) 
EPA former Queensland Environmental Protection Agency 
EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) 
EPP Environmental Protection Policy (water, air, waste, noise) 
ERA environmentally relevant activity 
GBRMP Act Great Barrier Reef Marine Park Act 1974 (Cwlth) 
HTML hyper text markup language 
JAMBA Japan–Australia Migratory Bird Agreement 
NC Act Nature Conservation Act 1992 (Qld) 
NGA National Greenhouse Accounts 
NT agreement native title agreement 
PDF portable document format 
PoTL Port of Townsville Limited 
QASSMAC Queensland Acid Sulfate Soils Management Advisory Committee 
QASSIT Queensland Acid Sulfate Soils Investigation Team 
REDD Regional Ecosystem Description Database 
RIA road impact assessment (report) 
ROKAMBA Republic of Korea–Australia Migratory Bird Agreement 
SDPWO Act State Development and Public Works Organisation Act 1971 (Qld) 
SEWPaC Australian Government Department of Sustainability, Environment, Water, 

Population and Communities 
SIA social impact assessment 
SPA Sustainable Planning Act 2009 (Qld) 
The proponent Port of Townsville Limited  
TMR Department of Transport and Main Roads, Queensland  
TOR terms of reference 
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VM Act Vegetation Management Act 1999 (Qld) 
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1 PREAMBLE 
Port of Townsville Ltd (hereafter referred to as the proponent) proposes to expand the 
Port of Townsville in Cleveland Bay, Queensland. The proposal is a staged 
development expected to take approximately 20 years to complete.   
 
The main components of the proposed development include:  

 The construction of a new outer harbour formed by the construction of a new 
breakwater approximately one kilometre seaward of the existing northern 
breakwater and deepening of the harbour area; 

 Potential construction of a new western breakwater; 

 The construction of up to six additional vessel berths in the new harbour; 

 Deepening of the existing approach channels; 

 Widening of the approach channel near the outer harbour entrance; 

 Creation of approximately 100 hectares of reclaimed land backing the new 
berths to provide for bulk cargo storage and rail loop, all formed from material 
reclaimed from the harbour deepening. This will include external and internal 
bunds to facilitate land reclamation; 

 Placement of unsuitable and excess dredge materials at sea in the existing 
dredge material placement area in Cleveland Bay; 

 Installation of new navigation aids; 

 Construction of new road and rail infrastructure within the project footprint and 
connection to the Eastern Access Corridor currently under construction; 

 Installation of new service utilities infrastructure;  

 The project involves ten million cubic metres of dredging: five million cubic 
metres is proposed for offshore disposal and five million cubic metres is 
proposed for disposal in the reclamation; and 

 Other project components described in the referral EPBC 2011/5979. 
 
The proposal was referred for consideration under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) on 26 May 2011.  The assessment 
process commenced following a determination on 1 July 2011 by a delegate of the 
Minister for Sustainability, Environment, Water, Population and Communities that the 
proposed development was a controlled action under the provisions of the EPBC Act.  
The controlling provisions for the proposal under the EPBC Act are: 
 

a) World Heritage properties (sections 12 & 15A); 

b) National Heritage places (sections 15B & 15C); 

c) Wetlands of international importance (sections 16 & 17B); 

d) Listed threatened species and communities (sections 18 & 18A);  

e) Listed migratory species (sections 20 & 20A);  

f) Commonwealth marine areas (sections 23 & 24A); and 

g) Great Barrier Reef Marine Park (sections 24B & 24C). 

 

On 21 July 2011, a delegate of the Minister for Sustainability, Environment, Water, 
Population and Communities, determined that an Environmental Impact Statement 
(EIS) would be required for the proposal. The EIS Guidelines identify the issues that 
the Australian Government requires the proponent to address in the EIS.   
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As a component of the proposal involves an activity that requires a permission under 
the Great Barrier Reef Marine Park Regulations 1983 (GBRMP Regulations) the 
referral under the EPBC Act is taken to be an application under the GBRMP 
Regulations. A single integrated assessment will be undertaken to support decisions 
under both the EPBC Act and Great Barrier Reef Marine Park Act 1975 (GBRMP Act).  
 

2 ENVIRONMENTAL ASSESSMENT AND APPROVAL PROCESS 

2.1 PURPOSE OF GUIDELINES 

This document is intended to set the scope of environmental, social, cultural, heritage 
and economic studies required in the EIS to allow for an assessment and decision on 
the appropriateness of the construction and operation of the Port of Townsville Port 
Expansion Project. These Guidelines have been jointly developed by the Department 
of Sustainability, Environment, Water, Population and Communities (DSEWPAC) and 
the Great Barrier Reef Marine Park Authority (GBRMPA) to address assessment 
requirements specified in Section 97 of the EPBC Act and Schedule 4 of the 
Environment Protection and Biodiversity Conservation Regulations 2000 (EPBC 
Regulations) (refer to Attachment 1) and GBRMP Regulations 88Q and 88R (refer to 
Attachment 2).  
 

3 DESCRIPTION OF THE PROJECT 

3.1 THE PROPOSED PROJECT AREA 

The proposed development is located in Cleveland Bay at the Port of Townsville in 
Townsville, Queensland. The project footprint is located wholly within the Great Barrier 
Reef World Heritage Area, the Great Barrier Reef National Heritage place, and partially 
in the Great Barrier Reef Marine Park. Magnetic Island is a continental island, eight 
kilometres off shore from the city of Townsville and is in close proximity to the proposal. 
 

3.2 DESCRIPTION OF PROPOSED ACTIVITIES AND TIMEFRAMES 

The proponent intends to construct the project components (described in the preamble) 
over a 20 year period. The proponent proposes to commence construction in 2014 
subject to the receipt of all necessary approvals. Construction will be staged, with 
Stage 1 expected to comprise construction of a breakwater and reclamation bunding, 
first stage channel deepening, partial harbour dredging and reclamation filling, and 
construction of two berths. Stage 2 is expected to comprise additional harbour 
dredging, reclamation filling and the construction of one berth. Stages 3, 4 and 5 are 
expected to comprise the final channel deepening, complete harbour dredging, 
reclamation filling and berth construction. 
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4 INFORMATION AND ADVICE RELATED TO THE PREPARATION OF THE 
ENVIRONMENTAL IMPACT STATEMENT 

4.1 THE OBJECTIVES OF AN ENVIRONMENTAL IMPACT STATEMENT 

Environmental impact assessment depends on adequately defining those elements of 
the environment that may be affected by a proposed development, and on identifying 
the significance, risks and consequences of the potential impacts of the proposal. The 
EIS will be a significant source of information on which the public and government 
decision-makers will assess the potential environmental impacts of the proposal. 
 
It is expected that additional ecological and socio-economic investigations will be 
required to be undertaken to provide sufficient information for the EIS. The nature and 
level of investigations must be related to the likely extent and gravity of the potential 
impacts (likelihood, consequence, magnitude, extent and scale of impacts, including 
worst case scenarios). All potential impacts of the proposal on social, cultural, heritage 
and environmental values are to be investigated and analysed, and commitments to 
avoid, mitigate and offset any adverse impacts are to be detailed in the EIS. 
 
This document provides Guidelines (or terms of reference) for the drafting of the EIS 
based on the formal requirements for the contents of an EIS provided in:  
Section 102 of the EPBC Act and Schedule 4 of the EPBC Regulations; and  
Sections 88Q and 88R of the GBRMP Regulations. 
  
In preparing the EIS the proponent must consider the following aims of the EIS and 
public review process: To provide a source of information from which interested 
individuals and groups may gain an understanding of the proposal, the need for the 
proposal, the alternatives, the environment1 which it could potentially affect, the 
impacts that may occur and the measures proposed to be taken to avoid and minimise 
these impacts; to provide a forum for public consultation and informed comment on the 
proposal; and to provide a framework in which decision-makers can consider the 
environmental aspects of the proposal including biophysical, cultural, social, heritage, 
economic, technical and other factors.  
 
The proponent must ensure that the EIS discusses compliance with the objectives of 
the EPBC Act and GBRMP Act, and the principles of ecologically sustainable 
development as set out in the EPBC Act and GBRMP Act (Attachment 3). 
 
The draft EIS prepared by the proponent must be approved for publication by the 
Minister prior to it being published in accordance with the EPBC Regulations. An 
invitation for anyone to provide comments relating to the draft report within the period 
specified must also be published. After the period for comment, the proponent must 
take account of the comments received in finalising the EIS, which is then provided to 
the Minister. A recommendation report for the controlled action is then prepared by 
DSEWPAC. GBRMPA will also prepare an assessment report for components of the 
proposal requiring a permission under the GBRMP Regulations. Following this, in 
accordance with Part 9, Division 1 of the EPBC Act, the Minister will decide whether to 
approve the proposal and attach any conditions required. GBRMPA cannot grant a 
permission for actions requiring a permission under the GBRMP Regulations if the 
Minister has not decided to approve the taking of that component of the proposal under 
the EPBC Act. 
 

                                                           
1
 The definition for ‘environment’ is as stipulated under section 528 of the EPBC Act and should 

be considered when any reference to the 'environment' is made in the EIS. 
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It is the responsibility of the proponent preparing the EIS to identify and address, as 
fully as possible, all matters relevant to this proposal and its potential impacts.  
 
The EIS must provide a description of the existing environment in the area affected by 
the proposal and any decommissioning of existing infrastructure, construction and 
operations proposed. All potential impacts on the environment are to be investigated 
and analysed. The EIS must present an evaluation of the potential environmental 
impacts using an accepted risk-based methodology and describe proposed measures 
to avoid, minimise or offset the expected, likely, or potential impacts. Particular 
attention must be given to potential impacts on the environment and listed values of the 
Great Barrier Reef World Heritage Area and National Heritage place, the Great Barrier 
Reef Marine Park, listed threatened species and communities, listed migratory species, 
Wetlands of international importance and the Commonwealth marine environment 
under the EPBC Act. Any prudent and feasible alternatives must be discussed in detail 
and the reasons for selection of the preferred option must be clearly given. 
 
These EIS Guidelines are not necessarily exhaustive and should not be interpreted as 
excluding from consideration currently unforeseen matters that emerge as important 
from environmental studies or otherwise during the course of the preparation of the 
EIS.  
 
The specific requirements to be addressed in the EIS are provided in Section 5.  It is on 
these requirements that public comment is sought, with the earlier sections of this 
document providing the context. 
 

4.2 GENERAL ADVICE 

The EIS must be a stand-alone document. It must contain sufficient information from 
any studies or investigations undertaken to avoid the need to refer to previous or 
supplementary reports. The EIS is to address both the Australian Government 
Guidelines and the Queensland Government Terms of Reference. A cross referencing 
table should be provided in an Appendix to enable cross referencing of information 
provided in the EIS with Australian and State Government requirements. Headers 
and/or footers should be used on every page to denote which section the page relates 
to (i.e. based on the table of contents). 
 
The EIS must enable interested stakeholders and the assessing agencies to 
understand the environmental consequences of the proposed development. 
Information provided in the EIS must be objective, clear, succinct and, where 
appropriate, be supported by maps, plans, diagrams or other descriptive detail. The 
body of the EIS is to be written in a style that is easily understood by the general 
reader. Technical jargon must be avoided wherever possible and a full glossary 
included. Cross-referencing should be used to avoid unnecessary duplication of text. 
 
If it is necessary to make use of material that is considered to be of a confidential 
nature, the proponent should consult with the Department on the preferred presentation 
of that material, before submitting it to the Minister for approval for publication. 
 
Detailed technical information, studies or investigations necessary to support the main 
text must be included as appendices issued with the EIS. Any additional supporting 
documentation and relevant studies, reports or literature not normally available to the 
public from which information has been extracted must be made available at 
appropriate locations during the period of public display of the EIS. 
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An executive summary must be provided in the EIS and made available as a stand-
alone document for public information. 
 
The EIS must state the criteria adopted in assessing the proposal and its potential 
impacts, such as: compliance with relevant legislation, policies, standards and best 
practice; community acceptance; maximisation of environmental benefits (if any); and 
minimisation of risks and harm.  
 
Any and all unknown variables or assumptions made in the assessment must be 
clearly stated and qualified. The extent to which the limitations, if any, of available 
information may influence the conclusions of the environmental assessment must be 
discussed. 
 
The proponent must ensure that the personnel providing information to address this 
EIS have the relevant qualifications and experience in their relevant fields.  
 
The EIS must comprise three elements:  

a) The executive summary;  

b) The main text of the document, written in a clear and concise manner so as to 
be readily understood by general readers; and 

c) Appendices containing: 

i. a table cross referencing Australian Government and State EIS 
requirements (by section number and page number(s)) with an EIS table 
of contents;  

ii. a copy of these Guidelines; and 

iii. detailed technical information. 

 
Part 5 of these Guidelines details the Australian Government requirements for the EIS 
and has been set out in a manner that may be adopted as the format for the EIS. This 
format need not be followed where the required information can be more effectively 
presented in an alternative way. However, all requirements set out in the EPBC Act 
and Regulations and GBRMP Act and Regulations must still be addressed. 
 
The EIS must be written so that any conclusions reached can be independently 
assessed. To this end all sources must be appropriately referenced. 
 

5 SPECIFIC CONTENT REQUIREMENTS 
 
An extract of Schedule 4 of the EPBC Regulations 2000, which sets out the matters 
that must be addressed in an EIS, is provided at Attachment 1. An extract of the 
GBRMP Regulations 88Q and 88R, which set out considerations for deciding whether 
or not to grant a permission, is provided at Attachment 2. The following content 
requirements are based on these matters and considerations, with the addition of 
directions specific to the proposed action and the receiving environment. Requirements 
on presentation and consultation, that have proven valuable in communicating with 
members of the public and specific interest groups, are also included. 
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5.1 EXECUTIVE SUMMARY 

An executive summary that outlines the key findings of the EIS must be provided. The 
executive summary must briefly: 

a) State the background and the need for the proposal; 

b) Discuss alternatives and the reasons for selecting the preferred option and 
rejecting the alternatives; 

c) Summarise the pre-construction, construction and operational activities 
associated with putting the proposal into practice; 

d) State the proposed schedule for each key component of the proposal, the 
relationships and interdependencies between each stage, the expected 
duration of each stage and the proposal as a whole; 

e) Provide an overview of the existing regional and local environments, 
summarising the features of the physical, biological, social, cultural and 
economic environment relating to the proposal and associated activities; 

f) Summarise stakeholder consultation undertaken in preparing the EIS; 

g) Describe the expected, likely and potential impacts of the proposal on matters 
of National Environmental Significance, the physical, biological, social, cultural 
and economic environment during pre-construction activities, construction, 
operational and post-operational phases; 

h) Summarise the environmental protection measures and safeguards, mitigation 
measures, offsets and monitoring to be implemented for the proposal; and 

i) Provide an outline of the environmental record of the proponent. 

 

5.2 OBJECTIVE 

The objectives of the EIS must be clearly stated and include specific reference to 
EPBC Act and GBRMP Act legislative requirements.    
 

5.3 GENERAL INFORMATION 

The EIS is to provide the background of the proposed development. This is to include: 
a) The title of the proposal; 

b) The full name and postal address of the designated proponent; 

c) A clear outline of the proposal; 

d) The location of the proposal; 

e) The background to the development of the proposal; 

f) How the proposal relates to any other developments (of which the proponent 
should reasonably be aware) that have been, or are being, taken or that have 
been approved in the region; 

g) The current status of the proposal; 

h) Prudent and feasible alternatives to the proposed action, including scale, 
configuration and staging options; 

i) The consequences of not proceeding with the proposal or components of the 
proposal and/or the consequences of other projects (that this action relies upon) 
not proceeding;  

j) A brief explanation of the scope, structure and legislative basis of the EIS;  
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k) The specific EPBC Act and GBRMP Act matters affected by the proposal; and 

l) A description of government planning policies, statutory controls and 
agreements which will influence the proposal. All applicable jurisdictions and 
areas of responsible authorities within the area (both terrestrial and marine) 
must be listed and shown on maps at appropriate scales. 
 

5.4 THE PROPOSAL DESCRIPTION 

This section must describe the proposal in sufficient detail to allow an understanding of 
all stages (including interdependencies between stages) and components of the 
proposal, and determine potential environmental impacts associated with the proposal. 
Those elements with potential implications for matters protected under Part 3 of the 
EPBC Act must be highlighted.  
 
All pre-operational construction, operational and decommissioning components of the 
action (short and long term) must be described in detail. This includes, but is not limited 
to, the date or time period over which construction will take place, details of the 
locations of each component of the proposal (i.e. preferably the precise location 
(including coordinates) of all works to be undertaken and/or the footprint area(s)), 
dimensions of structures/vessels to be built and materials, equipment to be used as 
well as construction access requirements, lay down/set down areas and elements of 
the action that may have impacts on matters of National Environmental Significance. 
 
A discussion of the assumptions underlying the predicted operation of the proposal and 
associated changes in the activities undertaken in the surrounding environment must 
be provided. 
 
Details of proposed monitoring and enforcement programs to help limit the impacts of 
the ongoing operations, including but not limited to dredging and increased vessel 
activity in the area, on matters of National Environmental Significance, must also be 
addressed. 
 

5.5 PROJECT DETAILS 

The description of the proposal must cover: 

a) The environmental principles on which the development will be managed; 

b) All the components of the proposal including: 

i. site selection including the choice of region for the project and site within 
that region, an analysis of prudent and feasible alternative sites and why 
this site is likely to have the least impact on matters of National 
Environmental Significance; 

ii. describe all feasible, economic alternative site options for the proposal 
(e.g. through a multi-criteria analysis);  

iii. development options, including an explanation of prudent and feasible 
alternatives; 

iv. associated infrastructure, including transport networks/corridors (both 
land, estuarine and marine); 

v. construction, including dredging and dredged material disposal 
requirements and mooring and anchoring requirements; 

vi. commissioning; 
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vii. operation, including details of the expected vessel numbers for each 
stage of the proposed development; and 

viii. related maintenance activities, both long and short term including but not 
limited to dredging and dredged material disposal requirements. 

c) Describe the local and regional economic, social and built context, including 
historical and future trends (e.g. Australian Bureau of Statistics and Great 
Barrier Reef Outlook Report 2009) in which this project is proposed;  

d) Future development areas that are currently “greenfield” in the region and the 
likely nature and timing of development, (including but not limited to strategic 
port development lands, state development areas); 

e) Describe the overall planning context in which proponents’ decisions for this 
project have been made (including the overarching plan in which this project 
sits within); 

f) A detailed description of social and economic impacts and drivers for the 
proposal; 

g) The precise location of works to be undertaken (including specific footprint 
area(s)), structures to be built or other elements of the proposal that may have 
impacts on the environment. Aerial photographs, maps, figures and diagrams 
must be incorporated where appropriate; 

h) A general location map that includes the location of other known or potential 
future developments occurring at the Port of Townsville; 

i) The following maps and figures must be provided in relation to the Great Barrier 
Reef Marine Park and Great Barrier Reef World Heritage Area: 

 
i. a detailed map showing the boundary of the Great Barrier Reef Marine 

Park, in relation to the proposed development footprint of the project, 
including the dredge footprint, offshore dredged material disposal 
ground, breakwaters, reclamation area; berths and other components of 
the project;  

ii. a detailed map showing the Great Barrier Reef Zoning adjacent to the 
project footprint This map or figure must include an explanation of the 
basis for the zoning in this area2; 

iii. a map showing the location of the proposal in relation to the Great 
Barrier Reef World Heritage Area and National Heritage place;  

iv. a map showing the boundary of the Bowling Green Bay Ramsar Site;  

v. a map showing shipping lanes within the Great Barrier Reef Marine Park 
and Great Barrier Reef World Heritage Area in relation to the project 
footprint as described in (i); and   

vi. simulated viewfields of the proposal showing its visual impact from the 
adjacent coastline, nearby inhabited islands and the Great Barrier Reef 
World Heritage Area. 

 
j) Reference must be made to detailed technical information in appendices where 

relevant; 

                                                           
2
 http://www.gbrmpa.gov.au/__data/assets/pdf_file/0016/6172/gbrmpa_report_on_zoning.pdf 

 

http://www.gbrmpa.gov.au/__data/assets/pdf_file/0016/6172/gbrmpa_report_on_zoning.pdf
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k) How the works are to be undertaken and design parameters for all aspects of 
the structures or elements of the proposal. This must include: 

i. an explanation of the anticipated timetable for pre-construction, 
construction and operation; 

ii. details of construction and operational equipment to be used;  

iii. details of the environmental parameters (incorporating predictions of 
climate change and 'worst case scenarios') the structures are designed 
to withstand, based on the expected life of asset; and 

iv. a summary of the design aspects that will be employed to minimise 
impacts on environmental, social, cultural and heritage values. 

 

5.6 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

In relation to matters of National Environmental Significance listed as controlling 
provisions for the proposal an inventory of surveys, whether office-based or field-
based, must be provided. These may be provided as appendices, but must at least be 
fully referenced and must be made publicly available unless DSEWPAC is furnished 
with compelling reasons not to do so. Any anticipated future surveys to be conducted in 
relation to matters of National Environmental Significance, whether office-based or 
field-based, must also be discussed.  
 
Output from the protected matters search tool (accessible from DSEWPAC's website) 
must be also included as an appendix. The results, indicating the presence of matters 
of National Environmental Significance, must also be provided. Any species or values 
considered likely or known to occur in areas impacted by the controlled action must be 
addressed. The description of matters of National Environmental Significance should 
focus on, but not be limited to the following controlling provisions: 

a) World Heritage properties (sections 12 & 15A);  

b) National Heritage places (sections 15B & 15C); 

c) Wetlands of international importance (sections 16 & 17B); 

d) Listed threatened species and ecological communities (sections 18 & 18A);  

e) Listed migratory species (sections 20 & 20A); 

f) Commonwealth marine areas (sections 23 & 24A); and  

g) Great Barrier Reef Marine Park (sections 24B & 24C).   

5.7 ALTERNATIVES TO THE PROPOSAL 

This section must describe, to the extent reasonably practicable, any prudent and 
feasible alternatives to the proposal. For each alternative listed the proponent should 
provide the project details, impacts (positive and negative), location, scale, 
configuration and staging options. Sufficient detail must be provided to make clear why 
any alternative is preferred to another. This section must describe, but not be limited to 
the following: 

a) The alternative of taking no action or not proceeding with components of the 
proposal; 

b) Potential alternative locations for different components of the proposal; 

c) Potential alternative configuration or scale options for key components of the 
proposal; 
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d) Describe options for integrating operations with existing infrastructure where 
they exist to mitigate impacts on the general environment, ecosystems and 
matters of National Environmental Significance;  

e) A comparative description of the adverse and beneficial impacts of the 
development as a whole, each component of the development, and location on 
the matters protected by the controlling provisions for the proposal; 

f) A description of how each stage would be affected if one or more of the stages 
does not occur or is significantly modified; 

g) The reasons for choosing the preferred location and option for the development 
as a whole, and each key component of the proposal, must be explained. The 
explanation must include a comparison of the adverse and beneficial effects 
used for selecting the preferred location and option, and compliance with the 
objectives of the EPBC Act and GBRMP Act (including the principles of 
ecologically sustainable development and use); 

h) The advantages and disadvantages of alternatives when considered against 
relevant matters protected under the EPBC Act and GBRMP Act, including 
critical issues identified in the Great Barrier Reef Outlook Report 2009, must be 
specifically addressed; and 

i) Short, medium and long-term advantages and disadvantages of the options 
must be considered. 

5.8 CONSULTATION 

The proponent is required to consult with all stakeholders, with a particular focus on 
individuals/sectors that may be affected by the proposal (affected parties), as part of 
the EIS process. Details of any consultation about the action must be provided. This is 
to include: 

a) Any consultation that has already taken place including details on the 
frequency, forum and timeframes provided for consultation; 

b) Proposed consultation about relevant impacts of the action; 

c) If there has been consultation about the proposed action, details of the issues 
discussed, including the views of the affected and any documented response to, 
or result of, the consultation;  

d) Identification of affected parties, including a statement mentioning any 
communities that may be affected and describing their views;  

e) Details on how affected parties comments received during consultations have 
been addressed in the EIS; and 

f) Any further proposed consultation about potential impacts of the action. 

 

5.9 THE EXISTING ENVIRONMENT 

This section must provide a description of the project area including baseline condition 
and trends of Cleveland Bay’s coastal and marine environments, including hydrology, 
sediment flows, geography, flora and fauna, cultural and heritage values, and all 
relevant socio-economic considerations. This section must link to the proposal 
description, potential impacts, and proposed avoidance, mitigation, adaptive 
management measures and/or offset measures throughout the life of the project 
including pre-construction, construction and operation. This section is to also identify 
and reference any relevant (published and unpublished) studies undertaken in the area 
which will assist in describing patterns and trends in the environment. 
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A description of the environment of the proposal site and the surrounding areas that 
may be affected by the action. It is recommended that this include the following 
information: 

a) Listed migratory species and listed threatened species and ecological 
communities that are likely to be present in the vicinity of the site, including but 
not limited to marine turtles, inshore dolphins, cetaceans, dugong and migratory 
birds including shorebirds; 

b) At a minimum the following details must be included:   

i. details of the scope, timing (survey season/s) and methodology for 
studies or surveys used to provide information on the listed 
species/community/habitat at the site (and in areas that may be 
impacted by the project). 

ii. include a summary of the location, size and breeding status of 
threatened and migratory species listed under the EPBC Act which are 
likely to occur in the area affected by the proposal. 

c) Information on listed threatened and migratory species, including foraging, 
roosting, resting and nesting habitats, must include but not be limited to:  

i. describe and map critical habitat for threatened species, ecological 
communities and migratory species; 

ii. the importance of habitat in a local, regional, national and international 
context;  

iii. the status of the population (e.g. abundance) in the area likely to be 
affected by the proposed development relative to other areas outside the 
area likely to be affected; 

iv. genetic diversity; 

v. the viability of the local, regional and overall populations; 

vi. local and regional representation;  

vii. conservation and biodiversity values;  

viii. economic, social and cultural values of species;  

ix. the extent (in hectares) of any areas of important or unique habitat; and 

x. seasonality influences.  

 

d) Identify the desired conservation outcomes that the project has for matters of 
National Environmental Significance; 

e) Describe the biophysical/regional conditions that are required for matters of 
National Environmental Significance to be maintained and that are required to 
reach articulated conservation objectives for matters of National Environmental 
Significance; 

f) Identify factors that influence matters of National Environmental Significance 
including human-induced and natural factors e.g. climate change and flooding; 

g) Describe and quantify natural variability of matters of National Environmental 
Significance where adequate data is available or can be sourced; 
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h) Describe the extent to which the general environment, ecosystems and matters 
of National Environmental Significance are already stressed by natural and 
anthropogenic effects;  

i) Identification of the World Heritage and National Heritage values expressed in 
the vicinity of the proposed development, including an evaluation of the 
contribution that the values expressed at this location make to the overall 
values for the Great Barrier Reef World Heritage Area and National Heritage 
place; 

j) A description of the ecological character of the Bowling Green Bay Ramsar site;  

k) A description of the Commonwealth marine environment and identification of 
those aspects of the Commonwealth marine area potentially affected by the 
proposal, including but not limited to baseline data on listed threatened species, 
migratory and marine species and any other species of conservation 
significance, including cetaceans; 

l) Provide a description of biota/biotic habitats, including a map of marine/intertidal 
habitats (including information on seasonal fluctuations e.g. seagrass 
prevalence), likely to be affected by the proposed development; 

m) Identify, describe and map environments important to the health of the Great 
Barrier Reef Marine Park, including terrestrial and intertidal habitats, that are 
likely to be affected by the proposed development; 

n) Identify, describe and map reef communities3 and those species supported by 
reef communities in areas likely to be affected by the proposed development, 
including information on species diversity and abundance; 

o) Identify, describe and map seagrass communities in areas likely to be affected 
by the proposed development, including information on species diversity, 
seasonality and abundance; 

p) Identify, describe and map soft sediment fauna communities (e.g. infauna, 
benthic invertebrates) in areas likely to be affected by the proposed 
development, including information on species diversity, seasonality and 
abundance; 

q) Describe oceanographic conditions in the region, especially those which may 
have a bearing on the proposal.  Include information on seasonal variation, 
waves, tides, currents, water salinity, clarity, temperature and depths.  Discuss 
the frequency and severity of weather conditions such as storms and cyclones, 
for two, ten and 100 year conditions; and 

r) Identify and describe the existing uses of the area and nearby areas that may 
be affected by the proposed action (for example; tourism, commercial and 
recreational fishing, research and traditional use activities). 

All habitat maps must be produced at a sufficiently fine scale and as accurately as 
possible, considering their primary purpose and end use. (for example: to evaluate 
habitat loss and inform locations of monitoring and reference sites). 

 

                                                           
3
 A reference to reef communities includes all Great Barrier Reef ecosystem components 

including corals, algae, mangroves, soft sediment habitats etc (as per the Great Barrier Reef 
Outlook Report 2009). 
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5.10 RELEVANT IMPACTS 

The EIS must include a description of all of the relevant impacts4 of the action. 
Relevant impacts (both direct and indirect) are impacts that the action will have or is 
likely to have on a matter protected by a controlling provision (as listed in the preamble 
of this document). This section must provide clear linkages with the existing 
environmental values described in section 5.9 and proposed avoidance, safeguards, 
management and mitigation measures described in section 5.11. Impacts during both 
the pre-operational construction, operational and (if relevant) the decommissioning 
phases of the project must be addressed. This section must include: 

a) A description of the framework used to assess impacts, including risk 
assessment processes, based on an approved standard;  

b) A detailed assessment of the nature, extent, likelihood and consequence of the 
likely short-term and long-term impacts including but not limited to: description 
of the risks and potential impacts (acute and chronic) from the release of cargo 
material (such as dust from the handling of mineral ores) from the proposed 
action to the environment; description of the risks and potential impacts of 
related activities including blasting and pile driving and the impacts of increased 
marine underwater noise on marine species including the impacts from noise at 
varying distances from each project component (considering the environmental 
variables e.g. depth, wave height and bottom profile); impacts of the proposal 
on air quality; specific guidance is provided for dredging and dredged material 
disposal impacts and impacts from increased shipping; 

c) A statement whether any relevant impacts are likely to be unknown, 
unpredictable, irreversible or sub-lethal (reversible over time) and what 
confidence level is placed on the predictions of relevant impacts; 

d) Analysis of the significance of the relevant impacts; 

e) Any technical data, including modelling, and other information used or needed 
to make a detailed assessment of the relevant impacts; 

f) A risk assessment of changing climate patterns that may affect the proposal 
and surrounding environment and a description of the preferred and alternative 
adaptation strategies to be implemented; 

g) In discussing potential impacts, consider how the interaction of extreme 
environmental events (e.g. cyclones, coral bleaching, flood events) and any 
related cumulative impacts may impact on the proposal and the environment 
(both independently and cumulatively);  

h) Consideration of potential impacts throughout the life of the proposal – from pre 
construction, construction through to operation; 

i) Downstream impacts of the proposed action on water quality and adjacent reef 
communities and island communities; 

j) Impacts to the sea floor through anchoring and/or direct placement of 
material/infrastructure, sediment disturbance.  The GBRMP zone of likely 
seabed disturbance must be identified;  

k) Impacts of anticipated light illumination on marine fauna particularly seabirds, 
marine turtles and other migratory species, including impacts on nesting and 
disorientation; 

l) Impacts on the existing use of the area and nearby areas that may be affected 
by the proposed action; 

                                                           
4
 Please refer to section 527E of the EPBC Act for the meaning of impact. 
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m) Impacts on amenity (including from the mainland, air, vessels and surrounding 
islands); and 

n) A description of anticipated positive and negative social, cultural and/or 
economic impacts of the proposal on key stakeholder groups and individuals.  
This should include a consideration of anticipated changes in the social, cultural 
and heritage values of the Marine Park. 

 

5.10.1 IMPACTS TO LISTED MIGRATORY SPECIES, THREATENED SPECIES 
AND ECOLOGICAL COMMUNITIES 

The EIS must provide an assessment of all potential and likely impacts to listed 
migratory species, threatened species and ecological communities from the 
construction and on-going operation of the development.  

5.10.2 IMPACTS TO LISTED VALUES OF THE GREAT BARRIER REEF WORLD 
HERITAGE PROPERTY 

Provide an assessment of all potential and likely impacts to the World Heritage values 
of the Great Barrier Reef World Heritage property that have been identified as being 
expressed in the vicinity of the proposal during construction, operation and (if 
applicable) decommissioning of the proposal.  This assessment must include an 
analysis of the impact of the proposal on the expression of the values at this location 
and how this in turn impacts on the overall values of the Great Barrier Reef World 
Heritage property.   
 
Provide an analysis of direct, indirect and relevant impacts of the proposal on the 
integrity and Outstanding Universal Value of the Great Barrier Reef World Heritage 
Area. 

5.10.3 IMPACTS TO LISTED VALUES OF THE GREAT BARRIER REEF NATIONAL 
HERITAGE PLACE 

Provide an assessment of all potential and likely impacts to the National Heritage 
values of the Great Barrier Reef National Heritage place that have been identified as 
being expressed in the vicinity of the proposal during construction, operation and (if 
applicable) decommissioning of the proposal. This assessment must include an 
analysis of the impact of the action on the expression of the values at this location and 
how this in turn impacts on the overall values of the Great Barrier Reef National 
Heritage place.  

5.10.4 IMPACTS TO THE BOWLING GREEN BAY RAMSAR SITE 

Provide an assessment of all potential and likely impacts to the ecological character of 
the Bowling Green Bay Ramsar site during construction, operation and (if applicable) 
decommissioning of the proposal.   

5.10.5 IMPACTS TO THE COMMONWEALTH MARINE ENVIRONMENT 

Provide an assessment and discussion of the potential direct, indirect and 
consequential impacts of the proposed development on the Commonwealth marine 
environment. 

5.10.6 IMPACTS TO THE GREAT BARRIER REEF MARINE PARK 

Provide an assessment and discussion of the potential direct, indirect and 
consequential impacts of the proposed development on the environment and values of 
the Great Barrier Reef Marine Park. 
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5.10.7 CUMULATIVE IMPACTS OF THE PROPOSED DEVELOPMENT 

The EIS should identify and address cumulative impacts5, where potential project 
impacts are in addition to existing impacts of other activities (including known current 
and future expansions or developments by the proponent and other proponents in the 
region and vicinity). 
 
The EIS should also address the potential cumulative impact of the proposal on 
ecosystem resilience. The cumulative effects of climate change impacts on the 
environment should also be considered in the assessment of ecosystem resilience. 
Where relevant to the potential impact, a risk assessment should be conducted and 
documented.   
 
The risk assessment should include known future expansions or developments by the 
proponent and other proponents and known impacts on ecosystem resilience and 
matters of National Environmental Significance. Information on cumulative impacts may 
include as appropriate, but not be limited to: 

a) Description of existing, planned or potential developments (including 
construction status) of a similar type and scale to the proposed development, 
that have been approved within the last five years or are still under assessment 
with emphasis on those in the region that have, will have or are likely to have 
impacts on the same matters of National Environmental Significance; 

b) Description of existing, planned or potential developments (including 
construction status) of a similar type and scale to the proposed development, 
that have been approved within the last five years that have, will have or are 
likely to have impacts on the same matters of National Environmental 
Significance;  

c) Description of any current or likely development precincts or zones in the 
region, their relationship to the proposed development and the likely cumulative 
impacts on the general environment, ecosystems and matters of National 
Environmental Significance as all projects are developed to capacity; 

d) Discussion of the impacts of other tourism, residential, industrial and 
infrastructure projects both directly and indirectly related to the proposal in a 
regional context; 

e) Discussion of the range of developments which will be facilitated or impacted 
(either positively or negatively) by the proposal and if the project will result in an 
intensification of development in the region;  

f) Discussion and analysis of the cumulative impacts of this proposal on the 
integrity and Outstanding Universal Value of the Great Barrier Reef World 
Heritage Area; 

g) Discussion of known impacts on ecosystem resilience, including reference to 
issues identified in the Great Barrier Reef Outlook Report 2009; 

h) Discussion of any potential future changes to the development which are likely 
to change the nature or scale of environmental impacts;  

i) Outline if existing impacts on the environment in general and matters of 
National Environmental Significance will be amplified by the action in 
combination with impacts of other projects; 

j) Discussion of the developments and activities which are likely to be facilitated 
by the proposal; 

                                                           
5
 Please refer to section 527E of the EPBC Act for the meaning of impact. 
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k) Identify if the resulting impacts on the general environment, ecosystems and 
matters of National Environmental Significance could be unacceptable; 

l) Identify if these impacts on the general environment, ecosystems and matters of 
National Environmental Significance could be permanent. If the impacts on 
matters of National Environmental Significance are not permanent, describe 
how long it will take before recovery from the effect; 

m) Describe how the proposed project will impact on the reproductive capacity 
and/or survival of listed threatened and migratory species; 

n) Explain how much recovery of a matters of National Environmental Significance 
population, habitat, ecosystems and the environment in general could occur, 
with and without mitigation (e.g. complete, partial, none);  

o) Describe how soon restoration of habitat could be achieved to reinstate 
ecosystem function for matters of National Environmental Significance; 

p) Where possible, identify how much likely change to matters of National 
Environmental Significance exceeds natural variability in the region; 

q) Describe how this project will contribute to the desired conservation objectives 
for matters of National Environmental Significance; and 

r) In conducting the risk assessment, key information sources and indicators for 
assessing change and impact must be described. 

 

5.10.8 CONSEQUENTIAL IMPACTS 

Provide a detailed assessment of any likely impacts that this development may 
facilitate on the following (at the local, regional, state, national and international scale)6: 

a) The World Heritage values of the Great Barrier Reef World Heritage Area; 

b) The National Heritage values of the Great Barrier Reef National Heritage place; 

c) Wetlands of international importance; 

d) The environment of the Great Barrier Reef Marine Park; 

e) Listed threatened species and ecological communities;  

f) Listed migratory species; and 

g) The Commonwealth marine environment.  

 

5.10.9 DREDGING AND DREDGED MATERIAL DISPOSAL RELATED IMPACTS 

The EIS must provide an assessment of the dredging and dredged material disposal 
related elements of the project and its impacts, including but not limited to the following: 
 

a) Review of the historical use of the dredge disposal ground/s used by the 
Proponent, including but not limited to; 

i. location, volume, timing, nature of material and equipment used; 

ii. identification of direct and indirect impacts of dredge material 
disposal over time; and 

                                                           
6
 Please refer to section 527E of the EPBC Act for the meaning of impact. 
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iii. an assessment of alternatives to the current dredge disposal 
ground. 

b) Detailed evaluation of all potential disposal options in accordance with the 
National Assessment Guidelines for Dredging 2009 (NAGD 2009) and Annex 2 
of the 1996 Protocol to the Convention on the Prevention of Marine Pollution by 
Dumping of Wastes and other Matter, 1972 (as amended in 2006) (London 
Protocol), identification of the preferred disposal option(s) and explanation of 
how the preferred option was selected; 

c) The amount to be dredged and a map of the dredge footprint and locations for 
proposed disposal. The map should also indicate the proposed staging of 
dredging activities;  

d) The type and method of dredging proposed with the expected length and timing 
of the dredging activities; 

e) Discussion of proposed dredging equipment and methodology; 

f) Other uses of the dredged material including any re-use, recycling or possible 
future use;  

g) Assessment of sediment according to the NAGD 2009 this must include an 
assessment of the suitability of this material for land deposition and reclamation 
and offshore disposal at any proposed dredged material disposal ground; 

h) Assessment of the risk and potential impacts of acid sulfate soils (ASS) and 
potential acid sulfate soils (PASS);  

i) Consideration of potential impacts of mobilised sediments (e.g. metal or 
contaminant release); 

j) Details of future maintenance dredging requirements over the life of the project; 

k) Details of any previous sea dumping permits applied for including dates and 
volumes and whether the permit was for capital dredging or maintenance 
dredging; 

l) Detailed descriptions of potential impacts on the marine habitats and species 
within the proposed dredge footprint and disposal areas, including but not 
limited to assessment of seagrass and species that depend on it, including any 
marine flora and fauna protection measures proposed;  

m) The characteristics of the dredged material disposal area(s) proposed including 
the history of the site and the predicted fate of the material after disposal and 
over time and the potential zone of impact; 

n) Detailed descriptions of both the direct and indirect impacts along with an 
assessment of the reversibility of those impacts are to be included in predictions 
of impacts associated with the activity of dredging and disposal on marine 
habitats and species7;  

o) Predictive, fully three dimensional modelling of indirect impacts of dredge 
generated sediments must include:  

i. hydrodynamic modelling;  

ii. sediment transport modelling where the range of particle 
fractions (sand, silt and clay) are all modelled; 

                                                           
7
 The Environmental Assessment Guideline for Marine Dredging Proposals, September 2011, 

prepared by the Environmental Protection Authority, Western Australia, is an example of a 
document that presents guidance on predicted impacts of dredging activities on benthic 
communities and habitats. 
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iii. modelling must include all types of resuspension possibilities 
including currents and wave-induced bottom shear stresses as 
well as wave induced mud fluidisation. If not modelled a 
justification as to why this phenomena was not relevant for that 
site. 

iv. ecological impact predictions. Lethal and sub lethal thresholds 
used for the ecological impact predictions must be clearly 
indicated and substantiated with relevant scientific peer reviewed 
articles; 

v. testing the sensitivity of ecological impact predictions to different 
pressure thresholds and considering seasonal effects must also 
be undertaken to understand the likely range of prediction 
outcomes; 

vi. proponent to provide results of modelling in a suitable electronic 
format (i.e.shapefiles); and 

vii. the modelling must represent the conditions at the time of year in 
which the dredging will actually occur. If this is not known then 
modelling must be undertaken for all seasons (i.e. summer 
conditions, winter conditions, transitional conditions) depending 
on prevalent oceanographic conditions. 

p) Modelling must include likely dispersion and resuspension from both dredging 
operations and dredge material disposal during a range of probable 
hydrodynamic conditions, weather events and expected dredge equipment 
scenarios; 

q) Site selection of dredge disposal site (even if a historic site) must be justified 
and compared to other possible sites with a prediction for resuspension and 
possible direction and distance of the migration of the dredged material under 
different current conditions; 

r) Model outputs must use a spatially based scheme that provides for a clear and 
consistent way of describing and presenting the extent, severity and duration of 
predicted impacts of dredging and dredged material disposal and must include 
likely "best case" and likely "worst case" scenarios; 

s) Modelling must be independently peer reviewed. Information relating to the peer 
review, including the Terms of Reference and the peer reviewer's report must 
be included as part of the EIS documentation;  

t) Impacts to benthic habitat, in particular benthic primary producer habitat 
(BPPH), must be described. The benthic habitat must be mapped and the 
potential impacts must be described, taking into consideration the sediment 
plume monitoring. Cumulative impacts of the entire dredge operation and likely 
maintenance dredging requirements must be described; and 

u) Identify the potential vectors and risks of introducing marine invasive species 
through vessels involved in dredging operations; and how these risks will be 
appropriately managed. Must include but not be limited to ballast water, 
entrainment of mud and sediment and biofouling in dredge equipment and 
ancillary fitting, niche areas, internal seawater systems, vessel history, previous 
work locations and maintenance history.   
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5.10.10 RECLAMATION AND LAND BASED DISPOSAL 

a) Describe any prudent and feasible alternatives to the proposed reclamation 
(e.g. re-use). For each alternative listed the proponent should detail the impacts 
(positive and negative), location, scale, and configuration;  

b) describe the impact of the proposed reclamation in Cleveland Bay on seagrass, 
and on hydrodynamics and coastal processes; 

c) A plan of the proposed land to be reclaimed, drawn to an appropriate scale, 
showing the following information: 

i. the boundary of the land to be reclaimed, tied to real property 
boundaries; 

ii. the location of the line of mean high water spring tide and highest 
astronomical tide in relation to the area of reclamation; 

iii. existing levels of the land and proposed final levels of reclamation in 
relation to the lowest astronomical tide (LAT) or Australian Height Datum 
(AHD); 

iv. location of marine plants and species habitat within the land to be 
reclaimed and existing and proposed bund area; 

v. typical cross section across the land to be reclaimed showing the 
proposed finished levels and method of protecting the seaward 
boundary of the reclamation from erosion; 

vi. discussion of how the land reclamation may affect the current erosion 
and deposition patterns in terms of changes to the low water mark of the 
World Heritage Area boundary; 

vii. discussion of the impacts to the roosting sites (sand bars) at the mouth 
of the Ross River due to potential hydrological changes from dredging 
and land reclamation; and 

viii. three dimensional modelling of the impacts of the land reclamation on 
the current sediment transport and hydrodynamic patterns within 
Cleveland Bay. 

d) The method, location and issues associated with the disposal of dredged 
material must be described including: 

i. for land-based dredged material disposal, a detailed description of 
potential methods, location issues/risks must be presented. 

Consideration must be given to: 

i. quantities and quality of tail water likely to be generated from dredging 
activities and the rate of their discharge; 

ii. the settling rate of fine sediments from all dredge material types; 

iii. the residence time within settling ponds prior to discharge (related to 
dredge pumping rate, ratio of solids to water in the dredged material, 
settling rates, available capacity of the disposal and settling areas, 
potential bulking factor, intensity and duration of rainfall events with 
consideration given to the worst case scenario for these factors); 

iv. source of material for bunds and bund wall stability. 
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5.10.11 INCREASED SHIPPING 

a) In relation to the projected increase in shipping, at a minimum, details of the 
following must be discussed: 

i. describe current vessel numbers and type utilising the port, their speed, 
their size, shipping movements, anchorages, access to/from the port and 
navigational arrangements; 

ii. describe projected total vessel movements at each stage of the project, 
including at the completion of the project. Include a comparison with total 
shipping movements through the Great Barrier Reef World Heritage 
Area and National Heritage place, Great Barrier Reef Marine Park; and 

iii. shipping routes to be used by vessels beyond the port in Commonwealth 
marine waters. These should be indicated on a map in relationship to the 
Great Barrier Reef World Heritage area and National Heritage place, 
Great Barrier Reef Marine Park and to the main shipping channels and 
any other navigational arrangements.  

 
b) In regard to increased shipping volumes, the following should be specifically 

addressed:  

i. potential for introduction of marine invasive species from increased 
shipping rates; 

ii. potential increase in ship groundings and related impacts; 

iii. potential increased risk of vessel collisions and related impacts; 

iv. potential for increased vessel strike to marine species;  

v. ballast water management arrangements - including Australian 
Quarantine and Inspection Service (AQIS) mandatory arrangements and 
agency contingency planning; 

vi. management of ship waste, in particular quarantine waste, domestic 
garbage, oil and sewage;  

vii. potential risk of spills and their management, including stochastic 
modelling of potential worst case potential spill scenarios; 

viii. potential impacts on existing shipping activity; 

ix. the potential use of the Great Barrier Reef World Heritage Area and 
Great Barrier Reef Marine Park for the offshore anchorage of ships and 
the associated impacts of anchorages, including impacts on other users 
of large areas of the Great Barrier Reef Marine Park potentially being set 
aside (almost exclusively) as designated anchorage areas; and 

x. additional marine transport issues that should be considered include the 
potential of the proposal to impact on domestic commercial and 
recreational vessels. 

 

5.10.12 OTHER USES OF THE AREA AND NEARBY AREAS 

The EIS must identify the potential impacts of the proposed action on other uses of the 
area identified in section 5.9, including but not limited to the following:  

a) Social, cultural and heritage values for each stage of the proposal; 

b) Current and projected commercial, recreational and scientific use, including any 
changes in visitation patterns; 
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c) Heritage and social values, including sites of historic or archaeological 
significance; 

d) Commercial and recreational fishing; and 

e) Traditional use activities. 

 

5.11 PROPOSED SAFEGUARDS, MANAGEMENT AND MITIGATION MEASURES 

The EIS must provide information on avoidance measures, proposed safeguards and 
mitigation measures to deal with the impacts of the action. Specific and detailed 
descriptions of proposed measures must be provided and substantiated, based on best 
available practices / standards and must include the following elements: 

a) Identify the level of risk associated with potential impacts identified in section 
5.10 and those that require mitigation, monitoring or management to avoid or 
reduce impacts to an acceptable level; 

b) A consolidated list of measures proposed to be undertaken to avoid, prevent, 
minimise or manage the impacts of the action, including: 

i. a description of proposed avoidance measures, safeguards and 
mitigation measures to deal with impacts of the action, including 
measures proposed to be taken by State governments, local 
governments or the Proponent; 

ii. assessment of the expected or predicted effectiveness of the measures; 

iii. any statutory or policy basis for the mitigation measures;  

iv. the cost of the associated with the implementation of the mitigation 
measures; and 

v. the resulting risk level for that impact post- avoidance, mitigation and/or 
management. 

c) Particular focus must be given to: 

i. determining factors in the planning of the proposal so as to avoid damage 
to the environment; 

ii. measures to avoid or minimise damage to the Great Barrier Reef World 
Heritage Area and estuary environment; 

iii. measures to avoid or minimise damage to the National Heritage Values of 
the Great Barrier Reef; 

iv. measures to avoid or minimise damage to the environment of the Great 
Barrier Reef Marine Park; 

v. articulating conservation objectives for individual matters of National 
Environmental Significance with a focus on receptors; 

vi. describing how this project is likely to contribute to protection of matters of 
National Environmental Significance; 

vii. outline how any avoidance, safeguards, management and mitigation 
measures will increase resilience of the environment, ecosystems and 
matters of National Environmental Significance within the region; 

viii. demonstrate how impact management and mitigation measures would 
ensure that matters of National Environmental Significance in the affected 
region are maintained or improved; 
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ix. characterise, quantify and address uncertainties that may affect the 
effectiveness of management measures and therefore on the confidence 
that biodiversity values would be maintained (or improved) during and 
after the project; 

x. measures to avoid or minimise disturbance to fauna and flora found 
around and within the proposal area (particularly listed threatened species 
and communities and listed migratory species); 

xi. management of the dredged material during the loading of the dredged 
material; 

xii. management of the dredged material disposal area(s) during disposal 
operations;  

xiii. management strategies for dredging, loading and dredged material 
disposal, including trigger levels for management actions linked to 
quantitative measurements of water quality and Benthic Primary Producer 
Habitat (BPPH) based on baseline data; 

xiv. proposed monitoring before, during and after dumping including turbidity, 
water quality parameters that are likely to be affected and BPPH 
monitoring. Water quality parameters being monitored should include but 
may not be restricted to dissolved oxygen, nutrients, pH, turbidity, light 
attenuation, metals and metalloids and toxicants. Baseline water quality 
data that includes values for these parameters needs to be included in the 
EIS. This section should also include the likely impacts on turbidity and 
water quality from dredging and dredge dredged material disposal and 
establish the triggers for management actions and specify proposed 
management actions;  

xv. for reclamation based dredge dredged material disposal proposed 
management must be presented. This must include how water quality will 
be monitored and managed to ensure that water quality objectives for this 
area are achieved and the environmental values of the connected surface 
water and groundwater are maintained. Reference should be given to the 
National Water Quality Management Strategy including the Australian and 
New Zealand Guidelines for Fresh and Marine Water Quality (2000), 
Queensland Water Quality Guidelines 2009, Water Quality Guidelines for 
the Great Barrier Reef 2010 and) the Australian Monitoring and Reporting 
Guidelines (2000). Any toxicants that may occur in the sediments must be 
identified and must be managed appropriately;  

xvi. measures to limit channelling and sediment re-suspension in settling 
ponds; 

xvii. measures to limit erosion and sediment re-suspension in discharge 
channels; 

xviii. monitoring of water quality and operational performance monitoring; 

xix. disposal of tail waters or overflow due to climatic conditions (such as rain 
or flooding) to the receiving environment; 

xx. contingency measures in the event that discharge limits are exceeded; and 

xxi. staff training, including training in relation to environmental issues. 

d) An outline of an environmental management plan that sets out the framework 
for continuing management, mitigation and monitoring programs for the  
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impacts of the action, including any provisions for independent environmental 
auditing; and 

e) The name of the agency responsible for endorsing or approving each mitigation 
measure or monitoring program. 

5.12 OFFSETS 

Environmental offsets broadly mean measures to compensate for the adverse residual 
impacts of an action on the environment. More specifically, offsets are measures to 
compensate for environmental impacts that cannot be adequately reduced through 
avoidance or mitigation. Offsets do not reduce the impacts of an action. Instead they 
provide environmental benefits to counterbalance the impacts that remain after 
avoidance and mitigation measures. These remaining impacts are termed ‘residual 
impacts’8. 
 
Offsets are not intended to make proposals with unacceptable impacts acceptable. 
They simply provide an additional tool that can be used during project design and the 
Environmental Impact Assessment process. 
 
This section of the EIS must outline plans to offset the remaining residual impacts of 
the proposal. Environmental offsets may be appropriate when they: 

a) Are necessary to protect or repair impacts to a protected matter – i.e. a matter 
of national environmental significance or the environment more broadly; 

b) Relate specifically to the matter (for example, species) being impacted; and 

c) Seek to ensure that the health, diversity and productivity of the environment are 
maintained or enhanced. 

5.13 MONITORING AND REPORTING 

Appropriate baseline data requirements are to be provided as part of the EIS to form 
the basis for baseline measurement and ongoing monitoring of environmental 
parameters. It must be demonstrated that the proposed methods for baseline 
measurements and subsequent monitoring are based on current best practice, 
scientifically robust and statistically sound to enable diligent and systematic data 
collection that will deliver unbiased and sound responses to EIS Guideline 
requirements. This section must identify parameters to be monitored, the performance 
indicators to be used to evaluate accuracy of predicted impacts and effectiveness of 
mitigation measures and offsets, and management response trigger values and 
response activities.   
 
This section is to also identify and describe monitoring programs, procedural and 
compliance audit programs and reporting requirements and arrangements which will 
demonstrate the effectiveness of proposed management measures and monitoring.  
 
The proponent must, in addition to outlining proposed programs, clearly identify what is 
to be monitored and why. Monitoring programs must be designed to provide objective 
evidence regarding activities associated with the proposal and if these activities are 
adversely impacting on the environment in the short, medium and long term.  
Monitoring programs must demonstrate an understanding and consideration of: 

                                                           
8
 Further information on offsets can be found in the Australian Government’s framework on the 

use of environmental offsets (‘offsets’) under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) Titled "Consultation Draft, Environmental Offsets Policy 
August 2011" 
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a) Ecosystems and habitats, climatic or seasonal variations, flora and fauna 
(particularly listed threatened species/ecological communities and listed 
migratory species), and water quality issues affected by the proposed 
development; 

b) Measuring the effectiveness of mitigation and/or environmental offset 
measures; 

c) Documenting the difference between predicted and actual impacts; 

d) Methods for identification of non-predicted impacts and appropriate reporting 
and remedial measures; 

e) Application and effectiveness of emergency and contingency plans; and 

f) Review of consultation and management arrangements with regulatory 
authorities and the community. 

A diagram showing monitoring and reporting arrangements must be included in the 
EIS. 

 

5.14 OTHER APPROVALS AND CONDITIONS 

The EIS must include information on any other requirements for approval or conditions 
that apply, or that the proponent reasonably believes are likely to apply, to the 
proposed action. This must include: 

a) Details of any local or State Government planning scheme, or plan or policy 
under any local or State Government planning system that deals with the 
proposed action, including: 

i. what environmental assessment of the proposed action has been, or is 
being, carried out under the scheme, plan or policy; and 

ii. how the scheme provides for the prevention, minimisation and 
management of any relevant impacts; 

b) A description of any approval that has been obtained from a State, Territory or 
Commonwealth agency or authority (other than an approval under the EPBC 
Act), including any conditions that apply to the action; 

c) A statement identifying any additional approval that is required; and 

d) A description of the monitoring, enforcement and review procedures that apply, 
or are proposed to apply, to the action. 

5.15 ENVIRONMENTAL RECORD 

The EIS must include the environmental record of the proponent. This must include: 

a) Reference to the GBRMP Regulations 88R(j) which includes the applicant’s 
history in relation to environmental matters (for example compliance with Marine 
Park permits and environmental management plans) and any outstanding 
charges; and 

b) Details of any proceedings under a Commonwealth, State or Territory law for 
the protection of the environment or the conservation and sustainable use of 
natural resources against the person proposing to take the action.  If the person 
proposing to take the action is a corporation, details of the corporation’s 
environmental policy and planning framework must be provided. 
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Information relating to the persons’ environmental record must also include any 
accreditations (for example ISO 14001), environmental awards, and other recognition 
for environmental performance. 
 

5.16 ADDITIONAL SOCIAL AND ECONOMIC MATTERS 

Section 136(1)(b) of the EPBC Act requires the Minister to consider economic and 
social matters when deciding whether to grant approval to the proposed action under 
Part 9 of the EPBC Act.  The or requirements under s136(1)(b) encompass a broader 
range of matters that may be considered than those addressed during the assessment 
of the potential impacts of a controlled action.  Accordingly, information must be 
provided in the EIS on the broad social and economic impacts (positive or negative) of 
the proposal for the purposes of the Part 9 decision on approval. 
 
As the matters protected by the controlling provisions for this action include "the 
environment", there is the potential for an overlap between the information provided in 
response to this, and the information requested in the main body of the Guidelines in 
relation to social, economic and cultural aspects within the definition of the 
environment.  The latter set of information need not be repeated if it will be contained in 
the body of the EIS. 

 

A table cross-referencing information relevant to 5.16 should be provided identifying 
relevant text in the body of the EIS. 

 

5.17 CONCLUSION 

An overall conclusion as to the environmental acceptability of the proposal must be 
provided, including discussion on compliance with the objectives and requirements of 
the EPBC Act and the GBRMP Act including the principles of ESD (see Attachment 3). 
Reasons justifying undertaking the proposal in the manner proposed must also be 
outlined. The conclusion must highlight measures proposed or required to avoid, 
mitigate or offset any unavoidable impacts on the environment.  
 

5.18 INFORMATION SOURCES 

Information sources used in the formulation of the EIS are to be provided. This section 
will describe consultations and studies undertaken in the course of proposal 
formulation and preparation of the draft EIS, and sources of information and technical 
data. The following details must be provided for information used in developing the EIS: 

a) The source of the information;  

b) How recent the information is;  

c) How the reliability of the information was tested; and 

d) What uncertainties and/or gaps (if any) are in the information.  
 
A copy of all data and the sampling methodologies must be made available to the 
DSEWPAC and GBRMPA for the purpose of peer review on receipt of a written request 
from the DSEWPAC or GBRMPA. In making this statement, the sampling methodology 
(including time samples were collected, replication, size of samples etc) should be 
specified in the relevant sections where data has been collected. 
 
Any further or ongoing consultations or studies must be outlined here. 
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5.19 REFERENCE LIST AND BIBLIOGRAPHY 

The reference list and bibliography provided in the EIS is to be accurate and concise 
and include the address of any internet pages used as data sources. 
 

5.20 APPENDICES AND GLOSSARY 

Detailed technical information studies or investigations necessary to support the main 
text of the EIS, but not suitable for inclusion in the main text must be included as 
appendices; for example, detailed technical or statistical information, maps, risk 
assessment, baseline data, supplementary reports etc. A copy of the Guidelines must 
also be included. A glossary defining technical terms and abbreviations used in the text 
must be included to assist the general reader. 
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ATTACHMENT 1: Matters that must be addressed in an EIS (Schedule 4 of the 
ENVIRONMENT PROTECTION AND BIODIVERSITY CONSERVATION Regulations 
2000) 
 
1. General information 
 
1.01 The background of the action including: 

(a)  the title of the action; 

(b)  the full name and postal address of the designated proponent; 

(c) a clear outline of the objective of the action; 

(d)  the location of the action; 

(e)  the background to the development of the action; 

(f)  how the action relates to any other actions (of which the proponent should 
reasonably be aware) that have been, or are being, taken or that have been 
approved in the region affected by the action; 

(g)  the current status of the action; and 

(h)  the consequences of not proceeding with the action. 

 
2. Description 
 
2.01 A description of the action, including: 

(a) all the components of the action; 

(b) the precise location of any works to be undertaken, structures to be built or 
elements of the action that may have relevant impacts; 

(c) how the works are to be undertaken and design parameters for those aspects of 
the structures or elements of the action that may have relevant impacts; 

(d) relevant impacts of the action; 

(e) proposed safeguards and mitigation measures to deal with relevant impacts of the 
action; 

(f) any other requirements for approval or conditions that apply, or that the proponent 
reasonably believes are likely to apply, to the proposed action; 

(g) to the extent reasonably practicable, any feasible alternatives to the action, 
including: 

(i)  if relevant, the alternative of taking no action; 

(ii)  a comparative description of the impacts of each alternative on the matters 
protected by the controlling provisions for the action; 

(iii)  sufficient detail to make clear why any alternative is preferred to another; 

(h)  any consultation about the action, including: 

(i)  any consultation that has already taken place; 

(ii)  proposed consultation about relevant impacts of the action; 

(iii) if there has been consultation about the proposed action — any documented 
response to, or result of, the consultation; 

(i) identification of affected parties, including a statement mentioning any communities 
that may be affected and describing their views. 

 
3. Relevant impacts 
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3.01 Information given under paragraph 2.01 (c) must include: 

(a)  a description of the relevant impacts of the action; 

(b)  a detailed assessment of the nature and extent of the likely short term and long 
term relevant impacts; 

(c)  a statement whether any relevant impacts are likely to be unknown, 
unpredictable or irreversible; 

(d)  analysis of the significance of the relevant impacts; and 

(e)  any technical data and other information used or needed to make a detailed 
assessment of the relevant impacts. 

 
4. Proposed safeguards and mitigation measures 
 
4.01 Information given under paragraph 2.01 (d) must include: 

(a)  a description, and an assessment of the expected or predicted effectiveness of, 
the mitigation measures; 

(b)  any statutory or policy basis for the mitigation measures; 

(c)  the cost of the mitigation measures; 

(d)  an outline of an environmental management plan that sets out the framework 
for continuing management, mitigation and monitoring programs for the relevant 
impacts of the action, including any provisions for independent environmental 
auditing;  

(e)  the name of the agency responsible for endorsing or approving each mitigation 
measure or monitoring program; and 

(f)  a consolidated list of mitigation measures proposed to be undertaken to 
prevent, minimise or compensate for the relevant impacts of the action, 
including mitigation measures proposed to be taken by State governments, 
local governments or the proponent. 

 
5. Other Approvals and Conditions 
 
5.01  Information given under paragraph 2.01 (e) must include: 

(a)  details of any local or State government planning scheme, or plan or policy 
under any local or State government planning system that deals with the 
proposed action, including: 

(i)  what environmental assessment of the proposed action has been, or is 
being, carried out under the scheme, plan or policy; 

(ii)  how the scheme provides for the prevention, minimisation and management 
of any relevant impacts; 

(b)  a description of any approval that has been obtained from a State, Territory or 
Commonwealth agency or authority (other than an approval under the Act), 
including any conditions that apply to the action; 

(c)  a statement identifying any additional approval that is required; and 

(d)  a description of the monitoring, enforcement and review procedures that apply, 
or are proposed to apply, to the action. 

 
6. Environmental record of person proposing to take the action 
 
6.01 Details of any proceedings under a Commonwealth, State or Territory law for the 

protection of the environment or the conservation and sustainable use of natural 
resources against: 
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(a) the person proposing to take the action; and 

(b)  for an action for which a person has applied for a permit, the person making the 
application. 

 
6.02 If the person proposing to take the action is a corporation — details of the corporation’s 

environmental policy and planning framework. 
 
7. Information sources 
 
7.01 For information given the EIS must state: 

(a)  the source of the information; and 

(b) how recent the information is; and 

(c) how the reliability of the information was tested; and 

(d)  what uncertainties (if any) are in the information. 
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ATTACHMENT 2: CONSIDERATION OF APPLICATIONS UNDER THE GREAT 
BARRIER REEF MARINE PARK REGULATIONS 1983 

Division 2A.4 Consideration of applications 

88Q Consideration of applications — mandatory considerations 

  In deciding whether or not to grant a permission in relation to an application, and 

whether or not to impose any conditions on the permission, the Authority must 

consider the following: 

 (a) the potential impacts of the conduct proposed to be permitted by the permission 

(the proposed conduct) on the environment and on the social, cultural and 

heritage values of the Marine Park or a part of the Marine Park; 

 (b) options for monitoring, managing and mitigating the potential impacts of the 

proposed conduct; 

 (c) if the proposed conduct will take place in an area to which a zoning plan 

applies — the objectives of the zone as set out in the zoning plan; 

 (d) if the proposed conduct also requires an approval or permit under the 

Environment Protection and Biodiversity Conservation Act 1999: 

 (i) whether the approval or permit has been, or is likely to be, granted and, if 

granted, the terms and conditions of it being granted; and 

 (ii) any relevant assessment documentation (within the meaning given by 

subsection 133 (8) of that Act) in relation to the approval or permit; 

 (e) any written comments received about the application in response to the public 

advertisement published in accordance with regulation 88D; 

 (f) any other matters relevant to the orderly and proper management of the Marine 

Park. 

Note   Subsection 7 (3) of the Great Barrier Reef Marine Park Act 1975 provides that 
the Authority must, in managing the Marine Park and performing its other functions, 
have regard to, and seek to act in a way that is consistent with, the objects of the Act, 
the principles of ecologically sustainable use and the protection of the world heritage 
values of the Great Barrier Reef World Heritage Area. 

88R Consideration of applications — discretionary considerations 

  In deciding whether or not to grant a permission in relation to an application, and 

whether or not to impose any conditions on the permission, the Authority may 

consider the following: 

 (a) the requirement in section 37AA of the Act for users of the Marine Park to take 

all reasonable steps to prevent or minimise harm to the environment in the 

Marine Park that might or will be caused by the user’s use or entry; 

 (b) the effect that the grant of the permission will have on public appreciation, 

understanding and enjoyment of the Marine Park; 

 (c) the impact of the conduct proposed to be permitted under the permission in the 

context of other conduct in the relevant area or nearby areas, or in the Marine 

Park, that is being undertaken, is planned, is in progress, or is reasonably 

foreseeable at the time of the Authority’s consideration of the application, 

whether or not related to or a consequence of the proposed conduct; 
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 (d) any policies or guidelines issued by the Authority about the management of the 

Marine Park or the performance of the Authority’s functions under the Act and 

these Regulations; 

 (e) if the application for the permission relates to an undeveloped project the cost of 

which will be large — the capacity of the applicant to satisfactorily develop and 

manage the project; 

 (f) if the proposed conduct also requires an approval or a permission under a law 

of Queensland — whether the approval or permission has been, or is likely to 

be, granted and, if granted, the terms and conditions of it being granted; and 

 (g)  any international Convention to which Australia is a signatory, or any 

agreement between the Commonwealth and a State or Territory, that is relevant 

to the application; 

 (h) any relevant law of the Commonwealth, or a relevant law of Queensland as in 

force from time to time, or a relevant plan made under such a law, relating to 

the management of the environment, or an area in the Marine Park; 

 (i) any relevant recovery plan, wildlife conservation plan, threat abatement plan or 

approved conservation advice, under the Environment Protection and 

Biodiversity Conservation Act 1999; 

 (j) whether the applicant for the permission is a suitable person to hold such a 

permission, having regard to: 

 (i) the applicant’s history in relation to environmental matters; and 

 (ii) if the applicant is a body corporate — the history of its executive officers 

in relation to environmental matters; and 

 (iii) if the applicant is a company that is a subsidiary of another company (the 

parent body) — the history of the parent body and its executive officers 

in relation to environmental matters; and 

 (iv) any charge, collected amount or penalty amount that is overdue for 

payment by the applicant as the holder of a chargeable permission 

(whether or not the permission is in force); and 

 (v) any late payment penalty that is payable by the applicant as the holder of 

a chargeable permission (whether or not the permission is in force); and 

 (vi) any unpaid fines or civil penalties required to be paid by the applicant in 

relation to a contravention of the Act or of these Regulations; 

 (k) any other matters relevant to achieving the objects of the Act. 
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ATTACHMENT 3: 

Objects of the Environment Protection and Biodiversity Conservation Act 
1999 

 
3. Objects of the Act 

(a) to provide for the protection of the environment, especially those aspects of the 
environment that are matters of National Environmental Significance 

(b) to promote ecologically sustainable development through the conservation and 
ecologically sustainable use of natural resources 

(c) to promote the conservation of biodiversity 

(d) to promote a co-operative approach to the protection and management of the 
environment involving governments, the community, land-holders and indigenous 
peoples 

(e) to assist in the co-operative implementation of Australia's international environmental 
responsibilities 

(f) to recognise the role of indigenous people in the conservation and ecologically 
sustainable use of Australia's biodiversity; and 

(g) to promote the use of indigenous peoples' knowledge of biodiversity with the 
involvement of, and in co-operation with, the owners of the knowledge. 

 
3A. Principles of Ecologically Sustainable Development 
 
The following principles are principles of ecologically sustainable development: 
 

(a) decision-making processes should effectively integrate both long-term and short-term 
economic, environmental, social and equitable considerations; 

(b) if there are threats of serious or irreversible environmental damage, lack of full scientific 
certainty should not be used as a reason for postponing measures to prevent 
environmental degradation; 

(c) the principle of inter-generational equity – that the present generation should ensure 
that the health , diversity and productivity of the environment is maintained or enhanced 
for the benefit of future generations; 

(d) the conservation of biological diversity and ecological integrity should be a fundamental 
consideration in decision-making; 

(e) improved valuation, pricing and incentive mechanisms should be promoted. 

 

Objects of the Great Barrier Reef Marine Park Act 1975 

 
2A Objects of this Act 

(1)  The main object of this Act is to provide for the long term protection and conservation of 
the environment, biodiversity and heritage values of the Great Barrier Reef Region. 

(2)  The other objects of this Act are to do the following, so far as is consistent with the main 
object: 

(a)  allow ecologically sustainable use of the Great Barrier Reef Region for 
purposes including the following: 

(i) public enjoyment and appreciation; 

(ii) public education about and understanding of the Region; 
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(iii) recreational, economic and cultural activities; 

(iv) research in relation to the natural, social, economic and cultural systems 
and value of the Great Barrier Reef Region; 

(b)  encourage engagement in the protection and management of the Great Barrier 
Reef Region by interested persons and groups, including Queensland and local 
governments, communities, Indigenous persons, business and industry; 

(c)  assist in meeting Australia’s international responsibilities in relation to the 
environment and protection of world heritage (especially Australia’s 
responsibilities under the World Heritage Convention). 
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Page 1 
AECOM Rev 2  

How the EIS responds to the TOR and EPBC Guidelines 

Terms of 
Reference (TOR) 

Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 
Chapter and Section  
In EIS 

 4.2 General advice The EIS must be a stand-alone document. All 

 4.2 General advice It must contain sufficient information from any studies or 
investigations undertaken to avoid the need to refer to previous or 
supplementary reports. 

All 

 4.2 General advice Headers and/or footers should be used on every page to denote 
which section the page relates to (i.e. based on the table of 
contents).  

All 

 4.2 General advice The EIS must state the criteria adopted in assessing the proposal 
and its potential impacts, such as: compliance with relevant 
legislation, policies, standards and best practice; community 
acceptance; maximisation of environmental benefits (if any); and 
minimisation of risks and harm.  

All 

 4.2 General advice Any and all unknown variables or assumptions made in the 
assessment must be clearly stated and qualified. The extent to which 
the limitations, if any, of available information may influence the 
conclusions of the environmental assessment must be discussed.  

All 

 4.2 General advice The proponent must ensure that the personnel providing information 
to address this EIS have the relevant qualifications and experience in 
their relevant fields. 

Appendix D 

 4.2 General advice The EIS must comprise three elements… 
…b) The main text of the document, written in a clear and concise 
manner so as to be readily understood by general readers 

Part A, B, C and Appendices 

 5.5 Project details j) Reference must be made to detailed technical information in 
appendices where relevant;  

All 

 4.2 General advice An executive summary must be provided in the EIS and made 
available as a stand-alone document for public information. 

Executive Summary 

1 Executive 
Summary 

 It should be easy to reproduce and distribute on request to interested 
parties who may not wish to read or purchase the whole EIS. 

Executive Summary 

1 Executive  The executive summary should include: Executive Summary 
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Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

Summary project title  
proponent’s name and contact details 
a discussion of previous projects undertaken by the proponent, if 
applicable, and their commitment to effective environmental 
management 
a concise statement of the aims and objectives of the project 
the legal framework, decision-making authorities and advisory 
agencies 
an outline of the background and need for the project, including the 
consequences of not proceeding with the project 
an outline of the alternative options considered and reasons for 
selecting the proposed development option 
a brief description of the project (pre-construction, construction, 
operational activities and decommissioning) and the existing 
environment, using visual aids where appropriate  
an outline of the principal environmental impacts predicted and the 
proposed environmental management strategies and commitments 
to minimise the significance of these impacts 
a discussion of the cumulative impacts in relation to social, economic 
and environmental factors of associated infrastructure projects 
proposed within the region 
detailed maps of the proposed project location and any other critical 
figures. 

1.1.1 
 
1.1.2 
 
1.1.3 
1.2.3, 1.3.1 
1.1.4 
 
1.1.4 
 
1.1.2, 1.1.3 
 
1.4 - 1.8 
 
1.6, 1.9  
 
1.1.3 

 5.1 Executive summary An executive summary that outlines the key findings of the EIS must 
be provided. The executive summary must briefly:  

a) State the background and the need for the proposal;  
b) Discuss alternatives and the reasons for selecting the 
preferred option and rejecting the alternatives;  
c) Summarise the pre-construction, construction and 
operational activities associated with putting the proposal into 
practice;  
d) State the proposed schedule for each key component of the 
proposal, the relationships and interdependencies between 
each stage, the expected duration of each stage and the 

Executive Summary 
 
1.1.1-1.1.4 
1.1.4 
 
1.1.2, 1.1.3 
 
 
1.4 
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Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

proposal as a whole;  
e) Provide an overview of the existing regional and local 
environments, summarising the features of the physical, 
biological, social, cultural and economic environment relating to 
the proposal and associated activities;  
f) Summarise stakeholder consultation undertaken in preparing 
the EIS;  
g) Describe the expected, likely and potential impacts of the 
proposal on matters of National Environmental Significance, the 
physical, biological, social, cultural and economic environment 
during construction, operational and post-operational phases;  
h) Summarise the environmental protection measures and 
safeguards, mitigation measures, offsets and monitoring to be 
implemented for the proposal; and  
i) Provide an outline of the environmental record of the 
proponent.  

 
1.4 – 1.8,  
 
 
 
1.2.2 
 
1.6.7 
 
 
 
1.9 
 
 
1.1.2 
 

2. Glossary of 
terms 

 Provide a glossary of technical terms, acronyms, abbreviations and 
references. 

Glossary 

13. Appendices  Provide a glossary of technical terms 

 4.2 General advice Technical jargon must be avoided wherever possible and a full 
glossary included. 

 4.2 General advice The EIS must be written so that any conclusions reached can be 
independently assessed. To this end all sources must be 
appropriately referenced. 

All, Appendix B2 

 5.20 Appendices and 
Glossary 

A glossary defining technical terms and abbreviations used in the text 
must be included to assist the general reader. 

Glossary 

3. Introduction  Clearly explain the function of the EIS, why it has been prepared and 
what it sets out to achieve. Include an overview of the structure of the 
document.  

A.2.1 – A.2.6  

 5.2 Objective The objectives of the EIS must be clearly stated and include specific 
reference to EPBC Act and GBRMP Act legislative requirements. 

A.2.3 

3.1. Project  Describe the proponent’s experience, including the nature and extent A.1.2, A.1.5, A.2.1-A.2.6 
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Chapter and Section  
In EIS 

Proponent of business activities, experience and qualifications, and 
environmental record, including the proponent’s environmental, 
health, safety and community policies. 

 5.3 General information The EIS is to provide the background of the proposed development. 
This is to include:  
a) The title of the proposal;  
b) The full name and postal address of the designated proponent;  
c) A clear outline of the proposal;  
d) The location of the proposal;  
e) The background to the development of the proposal; 
f) How the proposal relates to any other developments (of which the 
proponent should reasonably be aware) that have been, or are being, 
taken or that have been approved in the region; 
g) The current status of the proposal;    
h) Prudent and feasible alternatives to the proposed action, including 
scale, configuration and staging options; 
i) The consequences of not proceeding with the proposal or 
components of the proposal and/or the consequences of other 
projects (that this action relies upon) not proceeding;   
j) A brief explanation of the scope, structure and legislative basis of 
the EIS; 

A.1, A.2, A.1.5 
 
 

 5.5 Project Details The description of the proposal must cover:  
a) The environmental principles on which the development will be 
managed;  

A.1.3 

3.2 Project 
Description 

 Briefly describe the key elements of the project with illustrations or 
maps.  

A.1.3 

Summarise any major associated infrastructure requirements. A.1.3 

3.3. Project 
rationale 

 Describe the specific objectives and justification for the project, 
including its strategic, economic, environmental and social 
implications, technical feasibility and commercial drivers.  

A.1.4, A.2.6 

3.3. Project 
rationale 

 Discuss the status of the project in a regional, state and national 
context.  

A.1.3, A1.4, A.1.6 
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3.3. Project 
rationale 

 Explain the project’s compatibility with relevant policy, planning and 
regulatory frameworks. 

A.2.6 

3.4. Relationship 
to other projects 
 

 Describe how the project relates to other infrastructure projects (of 
which the proponent should reasonably be aware) that have been, 
are being taken or that have been approved in the area affected by 
the project (including the Townsville Port Marine Precinct project). 

A.1.5 

Provide details of how proposed future port activities may impact on 
the project.  

A.1.5,  

 5.5 Project details The description of the proposal must cover : 
…d) Future development areas that are currently “Greenfield” in the 
region and the likely nature and timing of development, (including but 
not limited to strategic port development lands, state development 
areas);  

A1.5, B.1.3.3.3, B.24.1.2 

3.4. Relationship 
to other projects 

 As a result of this assessment, there may be opportunities to co-
locate existing or proposed infrastructure, enabling efficiency gains 
and mitigating environmental and property impacts. Where co-
location may be likely, outline opportunities to coordinate or enhance 
impact mitigation strategies. Discuss the opportunities in sufficient 
detail to enable the reader to understand the reasons for preferring 
certain options or courses of action and rejecting others. 

A.1.5, A.1.6 

3.5. Project 
alternatives 

 Describe feasible alternatives including conceptual, technological 
and locality alternatives to the proposed project and the 
consequences of not proceeding with the project. 

A1.6 

 5.5 Project details The description of the proposal must cover: 
…b) all components of the proposal including: 
ii. describe all feasible, economic alternative site options for the 
proposal (e.g. through a multi-criteria analysis);  
iii. development options, including an explanation of prudent and 
feasible alternatives;  

A1.6 

3.5. Project 
alternatives 

 Detail the criteria used to determine the alternatives including an 
economic analysis where appropriate and provide sufficient detail to 
enable the reader to understand why certain options or courses of 

A1.6, B.19.4.2 
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action are preferred and why others are rejected (including the ‘no 
action’ option). 

3.5. Project 
alternatives 

 Discuss the interdependencies of the project components, 
particularly in regard to how any infrastructure requirements relate to 
the viability of the project.  

A1.6, A.1.6.2 

 5.7 Alternatives to the 
Proposal 

This section must describe, to the extent reasonably practicable, any 
prudent and feasible alternatives to the proposal. For each alternative 
listed the proponent should provide the project details, impacts 
(positive and negative), location, scale, configuration and staging 
options. Sufficient detail must be provided to make clear why any 
alternative is preferred to another.  

A.1.6 

 This section must describe, but not be limited to the following:  
a) The alternative of taking no action or not proceeding with 
components of the proposal;  

A.1.6 

 b) Potential alternative locations for different components of the 
proposal;  

A.1.6 

 c) Potential alternative configuration or scale options for key 
components of the proposal;  

A1.6 

 d) Describe options for integrating operations with existing 
infrastructure where they exist to mitigate impacts on the general 
environment, ecosystems and matters of National Environmental 
Significance;  

A.1.6.2  

 e) A comparative description of the adverse and beneficial impacts of 
the development as a whole, each component of the development, 
and location on the matters protected by the controlling provisions for 
the proposal;  

B.23.0, B.24.0 

 f) A description of how each stage would be affected if one or more 
of the stages does not occur or is significantly modified;  

A1.6 

 g) The reasons for choosing the preferred location and option for the 
development as a whole, and each key component of the proposal, 
must be explained. The explanation must include a comparison of the 
adverse and beneficial effects used for selecting the preferred 

A1.6, A1.4, 
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location and option, and compliance with the objectives of the EPBC 
Act and GBRMP Act (including the principles of ecologically 
sustainable development and use);  

 h) The advantages and disadvantages of alternatives when 
considered against relevant matters protected under the EPBC Act 
and GBRMP Act, including critical issues identified in the Great 
Barrier Reef Outlook Report 2009, must be specifically addressed; 
and  

A1.6, Part B, B.24 

 i) Short, medium and long-term advantages and disadvantages of 
the options must be considered. 

A1.6, A1.4, Part B 

3.6.1. 
Methodology of 
the EIS 

 Provide an outline of the environmental impact assessment process, 
including the role of the EIS in the Coordinator-General’s decision-
making process. 

A.2.1-A.2.6 

 Include information on relevant stages of the EIS development, 
statutory and public consultation requirements and any 
interdependencies that exist between approvals sought.  

A.2.1-A.2.6  

3.6.2. Objectives 
of the EIS 

 Provide a statement of the objectives of the environmental impact 
assessment process. The structure of the EIS can then be outlined 
and used to explain how the EIS will meet its objectives.  

A.2.1-A.2.6  

 5.10 Relevant Impacts This section must include:  
a) A description of the framework used to assess impacts, including 
risk assessment processes, based on an approved standard; 

A.2.2 

 b) A detailed assessment of the nature, extent, likelihood and 
consequence of the likely short-term and long-term impacts including 
but not limited to: description of the risks and potential impacts 
(acute and chronic) from the release of cargo material (such as dust 
from the handling of mineral ores) from the proposed action to the 
environment; description of the risks and potential impacts of related 
activities including blasting and pile driving and the impacts of 
increased marine underwater noise on marine species including the 
impacts from noise and varying distances from each project 
component (considering the environmental variables e.g. depth, 

Part B 



8 
Port of Townsville Limited Rev 2 

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

wave height and bottom profile); impacts of the proposal on air 
quality; specific guidance is provided for dredging and dredged 
material disposal impacts and impacts from increased shipping; 

 c) A statement whether any relevant impacts are likely to be unknown, 
unpredictable, irreversible or sub-lethal (reversible over time) and 
what confidence level is placed on the predictions of relevant 
impacts; 

Part B 

 d) Analysis of the significance of the relevant impacts;  Part B 

 e) Any technical data, including modelling, and other information 
used or needed to make a detailed assessment of the relevant 
impacts;  

Part B 

 f) A description of the framework used to assess impacts, including 
risk assessment processes;  

A2.4.2, B.4.4.4.1 

 g) In discussing potential impacts, consider how the interaction of 
extreme environmental effects (e.g. cyclones, coral bleaching, flood 
events) and any related cumulative impacts may impact on the 
proposal and the environment (both independently and cumulatively); 

Part B, B.8.3, B.8.4, B.6.3, 
B.6.4, B.24 

 h) Consideration of potential impacts throughout the life of the 
proposal – from pre-construction, construction through to operation.  

Part B 

 i) Downstream impacts of the proposed action on water quality and 
adjacent reef communities and island communities;  

B.2.4, B.3.4, B.4.4, B.5.4, 
B.6.4, B.24 

 j) Impacts to the sea floor through anchoring and/or direct placement 
of material/infrastructure, sediment disturbance. The GBRMP zone of 
likely seabed disturbance must be identified. 

B.6.4.12, B.5.4 
B.18.3.2, B.24, A.3.2.1.5 

 k) Impacts of anticipated light illumination on marine fauna 
particularly seabirds, marine turtles and other migratory species, 
including impacts on nesting and disorientation; 

B.6.4.8, B.7.4.5 

 l) Impacts on the existing use of the area and nearby areas that may 
be affected by the proposed action; 

B.1.4 

 m) Impacts on amenity (including from the mainland, air, vessels and 
surrounding islands); and 

B.9.4, B.10.4 B.18.4, B.1.4, 
B.17.4, B.23.0 
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 n) A description of anticipated positive and negative social, cultural 
and/or economic impacts of the proposal on key stakeholder groups 
and individuals. This should include a consideration of anticipated 
changes in the social, cultural and heritage values of the Marine Park.  

A.2.5.2, B.1.4, B.4.3.2.11, 
B.4.4, B.4.4.3.2, B.6.4, 
B.6.4.4.1, B.13.4, B,15.4, 
B.16.4, B.17.4, B.18.3, B.18.4, 
B.19.4, B.24.0, B.23.0, 
Appendix R1 

3.6.3. 
Submissions 

 Inform the reader how to properly make submissions and what form 
the submissions should take. 

A.2.1.3 

 Inform the reader how and when properly made public submissions 
on the EIS will be addressed and taken into account in the decision-
making process. 

A.2.1.4 

 Also indicate any implications for submissions in the event of any 
appeal processes. 

A.2.1.5 

 Outline the methodology that was adopted to: 
identify the stakeholders and how their involvement was facilitated 
identify the processes conducted to date and the future consultation 
strategies and programs including those during the operational 
phase of the project 
indicate how consultation involvement and outcomes were integrated 
into the EIS process and future site activities including opportunities 
for engagement and provision for feedback and action if necessary.  

A.2.5, Appendix E1 

 List the stakeholders consulted during the program and provide 
details of any meetings held, presentations made and any other 
consultation undertaken for the EIS process. Provide information 
about the consultation process that has taken place and the results.  

A.2.5, Appendix E1  

3.8.1. Relevant 
legislation and 
approvals 

 List and describe Commonwealth, state and local legislation and 
policies relevant to the planning, approval, construction and 
operation of the project. 

A.2.6 

 5.3 General Information The EIS is to provide the background of the proposed development. 
This is to include:  
…k) The specific EPBC Act and GBRMP Act matters affected by the 
proposal; and  

A.2.6 
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l) A description of government planning policies, statutory controls 
and agreements which will influence the proposal. All applicable 
jurisdictions and areas of responsible authorities within the area (both 
terrestrial and marine) must be listed and shown on maps at 
appropriate scales. 

3.8.1. Relevant 
legislation and 
approvals 

 Identify all approvals, permits, licences and authorities that will need 
to be obtained for the proposed project. 

A2.6 

 5.5 Project details The description of the proposal must cover  
…e) Describe the overall planning context in which proponents‘ 
decisions for this project have been made (including the overarching 
plan in which this project sits within);  

A.1.3.2, A.2.6 

3.8.1. Relevant 
legislation and 
approvals 

 Outline the triggers for the application of each of these and identify 
relevant approval requirements. 

A2.6 

 Identify and outline relevant Commonwealth obligations such as: 
protection of World Heritage values 
migratory animals (China–Australia Migratory Bird Agreement 
(CAMBA),  
Japan–Australia Migratory Bird Agreement (JAMBA), Republic of 
Korea–Australia Migratory Bird Agreement (ROKAMBA) and Bonn 
Convention) 
biodiversity 
climate  
wetlands of international importance (Ramsar).  

A2.6.2, A.2.6.3 

 Identify and outline Commonwealth approvals required including, but 
not limited to: 
approval, under sections 131(1) and 133 of the EPBC Act, of the 
proposed action for each of the applicable controlling provisions 
(SEWPaC) 
approval to dredge within the boundary of the Great Barrier Reef 
Marine Park under the GBRMP Act (Great Barrier Reef Marine Park 
Authority) 
permit to dispose of dredge material at sea under the EPSD Act 

A2.6.3, Table A.2.7 
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(SEWPaC).  

 Also, identify and outline relevant Commonwealth obligations relating 
to the protection of World Heritage values, National Heritage values, 
declared Ramsar wetlands, listed threatened species and ecological 
communities, migratory animals (China–Australia Migratory Bird 
Agreement (CAMBA), Japan–Australia Migratory Bird Agreement 
(JAMBA), Republic of Korea–Australia Migratory Bird Agreement 
(ROKAMBA) and Bonn Convention) and biodiversity. 

A2.6.2, A.2.6.3 

 Key Queensland approvals required, and to be considered in the EIS 
process include: 
quarry allocation under the Coastal Act 
permit for development within a coastal management district, that is: 
disposal of dredged spoil or other solid waste material in tidal 
water—Coastal Act 
development permit for tidal works—Coastal Act  
reclaiming land under tidal water—Coastal Act 
development permit for operational work that is the removal, 
destruction or damage of a marine plant—Fisheries Act 1994 
permit for Resource Entitlement under the Land Act 1994 
permit to dredge the channel extension area where it falls within the 
boundary of a State Marine Park (i.e. the Great Barrier Reef Coast 
Marine Park)—Marine Parks Act 2004 
material change of use of a premises for an environmentally relevant 
activity (ERA)—ERA16: Extractive and screening activities 
(dredging)—EP Act 
road impact assessment (including transport impact assessment) 
and road-use management plan for development on land not 
contiguous to a state-controlled road—TI Act.  

A.2.6.4 

 Identify the relevant approval agency for each of the approvals 
required. 

Table A.2.7 

 Identify existing approvals that are currently held by the Port that 
relate to those being sought by this development. In particular, clearly 
identify existing approvals that are referred to for sections of the 

A.2.6 
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development and whether amendments will be sought to these 
existing approvals.  

3.8.2. Relevant 
Plans 

 Outline the project's consistency with the existing national, state, 
regional and local planning framework that applies to the project 
location. Refer to all relevant statutory and non-statutory plans, 
planning policies, guidelines, strategies and agreements. 

A.2.6.3, A.2.6.4 

 5.14 Other Approvals And 
Conditions 

The EIS must include information on any other requirements for 
approval or conditions that apply, or that the proponent reasonably 
believes are likely to apply, to the proposed action. This must include:  
a) Details of any local or State Government planning scheme, or plan 
or policy under any local or State Government planning system that 
deals with the proposed action, including:  

i. what environmental assessment of the proposed action 
has been, or is being, carried out under the scheme, plan or 
policy; and  
ii. how the scheme provides for the prevention, minimisation 
and management of any relevant impacts;  

b) A description of any approval that has been obtained from a State, 
Territory or Commonwealth agency or authority (other than an 
approval under the EPBC Act), including any conditions that apply to 
the action;  
c) A statement identifying any additional approval that is required; 
and  
d) A description of the monitoring, enforcement and review 
procedures that apply, or are proposed to apply, to the action.  

A2.6, B.1.2 

 a) 5.15 Environmental 
Record 

The EIS must include the environmental record of the proponent. This 
must include:  
a) Reference to the GBRMP Regulations 88R(j) which includes the 
applicant‘s history in relation to environmental matters (for example 
compliance with Marine Park permits and environmental 
management plans) and any outstanding charges; and  

A.1.2.2 

 b) Details of any proceedings under a Commonwealth, State or 
Territory law for the protection of the environment or the conservation 

A.1.2, A.2.1 
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and sustainable use of natural resources against the person 
proposing to take the action. If the person proposing to take the 
action is a corporation, details of the corporation‘s environmental 
policy and planning framework must be provided.  

 Information relating to the persons‘ environmental record must also 
include any accreditations (for example ISO 14001), environmental 
awards, and other recognition for environmental performance. 

A1.2 

4.1. Overview of 
the project 

 b) Provide an overview of the project to put it into context. Include:  
- a rationale explaining the selection of the preferred 

operating scenario, including details such as cost, 
environmental impacts, and the operational 
efficiencies of each option 

- a description of the key components of the project 
including the use of text and design plans where 
applicable 

- a summary of any environmental design features of 
the project 

- the expected cost, timing, and overall duration of the 
project, including details of and justification for, any 
staging of the development.  

A.1.4, A.1.6, A3.1-A3.4 

4.2. Location  Describe, using maps at suitable scales, the regional and local 
context of the project and all associated infrastructure.   

A3.1-A3.4, Table A.3.1, Figure 
A.1.3.2 

 5.4 The Proposal 
Description 

This section must describe the proposal in sufficient detail to allow 
an understanding of all stages (including interdependencies 
between stages) and components of the proposal, and determine 
potential environmental impacts associated with the proposal.  
Those elements with potential implications for matters protected 
under Part 3 of the EPBC Act must be highlighted. 

A.3.0 
 
Part B 

  All pre-operational construction, operational and decommissioning 
components of the action (short and long term) must be described 
in detail. This includes, but is not limited to, the date or time period 
over which construction will take place, details of the locations of 
each component of the proposal (i.e. preferably the precise location 

A.3.0 
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(including coordinates) of all works to be undertaken and/or the 
footprint area(s)), dimensions of structures/vessels to be built and 
materials, equipment to be used as well as construction access 
requirements, lay down/set down areas and elements of the action 
that may have impacts on matters of National Environmental 
Significance. 

  A discussion of the assumptions underlying the predicted operation 
of the proposal and associated changes in the activities undertaken 
in the surrounding environment must be provided. 

A.3.6 

  Details of proposed monitoring and enforcement programs to help 
limit the impacts of the ongoing operations, including but not limited 
to dredging and increased vessel activity in the area, on matters of 
National Environmental Significance, must also be addressed. 

A.2.4.3, Part C, B.18.5,  
B.9.5.2, (C2.1).4, B.6.5.2, 
B.7.5.2, B.4.4 

 5.5 Project details The description of the proposal must cover:  
…b) All the components of the proposal including:  
i. site selection including the choice of region for the project and site 
within that region, an analysis of prudent and feasible alternative sites 
and why this site is likely to have the least impact on matters of 
National Environmental Significance.   

A.1.3, A.1.4, A.1.6  
 
 
 
B.24.1 

4.2. Location  Provide real property descriptions of the project.   A1.3, B1.2 and B1.3 

 5.5 Project details The description of the proposal must cover:  
…b) All the components of the proposal including:  
…iv. associated infrastructure, including transport networks/corridors 
(both land, estuarine and marine);  

A.3.1-A.3.5 

4.2. Location  Maps should show the precise location of the project area, in 
particular the: 

 location and boundaries of current or proposed land tenures 
that the project area is or will be subject to, and details of the 
ownership of that land 

 location, size and boundaries of the project footprint, including 
easement widths and access requirements 

 location and size of any proposed buffers surrounding the 

Part A, Chapter B1 & 
Appendix E2 
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working areas (for dredging, construction and operation) 
 location of infrastructure relevant to the project, including but 

not limited to, the state-controlled road network, local roads 
and railways (including the Eastern Access Corridor road and 
railway alignments), marine infrastructure such as navigation 
aids and electricity infrastructure 

 location of features such as waterways (e.g. rivers, streams, 
creeks, other water bodies and wetlands) and shorelines, 
significant vegetation and navigation channels 

 location of any proposed site offices and accommodation sites 
 extent of strategic port land and future strategic port land  
 views to and from the site 
 the relationship to World Heritage Areas and State marine 

waters. 

 5.5 Project details The description of the proposal must cover : 
…g) The precise location of works to be undertaken (including 
specific footprint area(s)), structures to be built or other elements of 
the proposal that may have impacts on the environment. Aerial 
photographs, maps, figures and diagrams must be incorporated 
where appropriate;  

Appendix E2, A3 

 h) A general location map that includes the location of other known or 
potential future developments occurring at the Port of Townsville;  

Figure A.1.6 

 i) The following maps and figures must be provided in relation to the 
Great Barrier Reef Marine Park and Great Barrier Reef World Heritage 
Area:  

i. a detailed map showing the boundary of the Great Barrier 
Reef Marine Park, in relation to the proposed development 
footprint of the project, including the dredge footprint, 
offshore dredged material disposal ground, breakwaters, 
reclamation area; berths and other components of the 
project;  
ii. a detailed map showing the Great Barrier Reef Zoning 
adjacent to the project footprint. This map or figure must 

 
 
 
Figure A.1.2, Figure B6.6 
 
 
 
 
 
B.1.2.2.1, Figure B.1.2 
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include an explanation of the basis for the zoning in this 
area1; 
iii. a map showing the location of the proposal in relation to 
the Great Barrier Reef World Heritage Area and National 
Heritage place;  
iv. a map showing the boundary of the Bowling Green Bay 
Ramsar Site;  
v. a map showing shipping lanes within the Great Barrier 
Reef Marine Park and Great Barrier Reef World Heritage 
Area in relation to the project footprint as described in (i); 
and  
vi. simulated viewfields of the proposal showing its visual 
impact from the adjacent coastline, nearby inhabited islands 
and the Great Barrier Reef World Heritage Area to the east.  

 
 
B.1.2.2.1, Figure B.1.2, Figure 
B6.6 
 
B.1.2.2.1, Figure B.1.2, Figure 
B6.6 
 
B.18.3.3, Figure B6.6 
 
 
 
B.17.4.2 

4.3 Construction 
phase 

 Provide a detailed staging plan and approximate timeframes for the 
project’s construction activities.  

A.3.3. 

 5.5 Project details The description of the proposal must cover:  
…b) All the components of the proposal including:  
…v. construction, including dredging and dredged material disposal 
requirements and mooring and anchoring requirements; 

A.3.3.2, A.3.6.2  

 …k) How the works are to be undertaken and design parameters for 
all aspects of the structures or elements of the proposal. This must 
include:  
i. an explanation of the anticipated timetable for pre-construction, 
construction and operation;  
ii. details of construction and operational equipment to be used; and  
iii. details of the environmental parameters (incorporating predictions 
of climate change and 'worst case scenarios') the structures are 
designed to withstand, based on the expected life of asset; and 
iv. a summary of the design aspects that will be employed to 
minimise impacts on environmental, social, cultural and heritage 
values.  

A.3.1, A.3.3, Table A.3.2,  

                                                        
1 http://www.gbrmpa.gov.au/_data/assets/pdf_file/0016/6172/gbrmpa_report_on_zoning.pdf 
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4.3 Construction 
phase 

 Provide an estimate of the number and roles of persons to be 
employed during the construction phase of the project.  

A.3.4.3 

 Provide the following information on the pre-construction, 
construction and commissioning of the project including detailed 
plans, drawings and maps where appropriate. Reference should be 
made to building and engineering standards for tidal works.  

A.3.2, A.3.3 

4.3.1 Pre-
construction 
activities 

 Describe all pre-construction activities, including nature, scale and 
timing of : 
land acquisitions required, be it in full or as easements, leases etc. 
vegetation clearing 
site access  
earthworks 
interference with watercourses and floodplain areas, including 
wetlands 
site establishment requirements for construction facilities, including 
access restriction measures and expected size, source and control of 
the construction workforce accommodation, services (water, sewage, 
communication, power, recreation) and safety requirements 
temporary works 
upgrade, relocation, realignment, deviation of or restricted access to 
roads and other infrastructure (including electricity infrastructure) 
equipment to be used.  

A.3.3, A.3.4 

4.3.2 Dredging 
and reclamation 

 Describe the location and extent of the proposed reclamation, the 
source(s) of fill and the likely construction methodologies.  

A3.3.2, A.3.3.3 

 Address the following requirements for construction and maintenance 
dredging:  

- Describe and map the location, area and volume of 
dredging required, differentiating capital from 
historical or current dredge areas. Provide maps and 
map overlays indicating areas that have been 
disturbed and those areas that have not been 
disturbed historically.  

A.3, Appendix E4, C2.1 

 - The boundary of land to be reclaimed by metes and A.3.2.5, A.3.3.3, Appendix E2 
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bounds, tied to real property boundaries, the location 
of the line of mean high water spring tide, highest 
astronomical tide and coastal management district 
(includes all land contained within erosion prone 
areas) in relation to the reclamation area.  

 - Existing levels of the land and proposed final levels of 
reclamation in relation to the Australian Height Datum 
(AHD).   

A.3.3.3.2, A.3.2.5 
 

 - Method of protecting seaward boundary of the 
reclamation from erosion by the sea.  

A.3.3.3 

 - Details of estimated commencement, completion, rate 
of progress and estimated cost of the reclamation.  

A.3.3.3 

 - Provide details of the grading and composition of 
likely dredged materials, including potential 
contaminants and/or indurated (hardened or 
cemented) layers and the methods and sites for 
disposal via land or sea.  

A.3.3.3, A.3.1.2.3 

 - Describe proposed disposal methods and locations, 
including any off-shore options for disposing of 
maintenance dredge spoil of possibly varying 
constituencies to be designated dredge spoil 
disposal/rehandling areas.  

A.3.3.2, Appendix E4 

 - Quantify the expected amount of maintenance 
dredging required, the expected frequency of 
maintenance dredging and the expected composition 
of dredged material.   

A.3.6.8 

 - Describe provisions for maintenance dredging in the 
event of a major cyclone, flood or other extreme 
conditions.   

B.8.4.2 

 - Provide details of the dredging methods, including 
timing of capital dredging and dredge material 
disposal, which would avoid or minimise impacts on, 

B.4.4.4.3, B.6.4, B.7.4, A.3.3.2 
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birds, marine mammals, turtles and fish, including 
migrations and marine plant propagation 

 - Provide details of the current approved dredged 
disposal area e.g. capacity and ability of the site to 
accommodate dredge material from the proposed 
development.   

A.3.3.2.5, Appendix E4 

 5.10.10 Reclamation And 
Land Based Disposal 

a) Describe any prudent and feasible alternatives to the proposed 
reclamation. For each alternative listed the proponent should detail 
the impacts (positive and negative), location, scale, and 
configuration;  

A1.6 

 b) describe the impact of the proposed reclamation in Cleveland Bay 
on seagrass, and on hydrodynamics and coastal processes; 

B.3.4, B.3.7, B.4.4 , B.6.4.2, 
B.7.4.2, Appendix H2 

 c) A plan of the proposed land to be reclaimed, drawn to an 
appropriate scale, showing the following information:  

i. the boundary of the land to be reclaimed, tied to real property 
boundaries;  
ii. the location of the line of mean high water spring tide and 
highest astronomical tide in relation to the area of reclamation;  
iii. existing levels of the land and proposed final levels of 
reclamation in relation to the lowest astronomical tide (LAT) or 
Australian Height Datum (AHD);  
iv. location of marine plants and species habitat within the land to 
be reclaimed and existing and proposed bund area;  
v. typical cross section across the land to be reclaimed showing 
the proposed finished levels and method of protecting the 
seaward boundary of the reclamation from erosion;  
vi. discussion of how the land reclamation may affect the current 
erosion and deposition patterns in terms of changes to the low 
water mark of the World Heritage Area boundary;  
vii. discussion of the impacts to the roosting sites (sand bars) at 
the mouth of the Ross River due to potential hydrological 
changes from dredging and land reclamation; and  
viii. three dimensional modelling of the impacts of the land 

A.3, Appendix E2,  
 
 
 
 
 
 
 
 
 
 
A.3.3.2.3 
 
 
 
 
 
B.7.4 
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reclamation on the current sediment transport and hydrodynamic 
patterns within Cleveland Bay.  

B.3.4, B.5.4 

 d) The method, location and issues associated with the disposal of 
dredged material must be described including:  

i. for land-based dredge spoil disposal, a detailed 
description of potential methods, location issues/risks must 
be presented.  

Consideration must be given to:  
i. quantities and quality of tail water likely to be generated 
from dredging activities and the rate of their discharge;  
ii. the settling rate of fine sediments from all dredge material 
types;  
iii. the residence time within settling ponds prior to 
discharge (related to dredge pumping rate, ratio of solids to 
water in the dredged material, settling rates, available 
capacity of the disposal and settling areas, potential bulking 
factor, intensity and duration of rainfall events with 
consideration given to the worst case scenario for these 
factors);  
iv. source of material for bunds and bund wall stability;  

A3.3, C.2.1, Appendix E4 
 
 
 
 
 
B.4.4.3.4, Appendix H1 

4.3.3. Structures  Describe the location and extent of the proposed breakwater and the 
revetment structures and the likely construction methodologies.  
Describe all structures, including:  

- locations and dimensions of buildings and marine 
infrastructure associated with the port expansion 

- the likely interface of the port expansion infrastructure 
with the future port road and rail infrastructure 

- the likely construction methodologies 
- earthworks, including fill and rock that may need to be 

imported to the project site, and identifying relevant 
licensed quarries 

- pollution control methods that will be used to prevent 
pollution entering marine areas during the 
construction  

A3.2.3 
 
 
A.3.5, A.3.2 
 
 
 
A.3.3 
A.3.4 
 
C2.2 
 
B.8.5 
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- modifications that may be needed to accommodate 
climate change and sea level rise  

 reference should be made to DERM policies: 
 Assessment of coastal revetment alignment (2010d) 
 Building and engineering standards for tidal works (2010e) 

Appendix B2 
 
 

 Information provided should address current legislative policy relating 
to erosion protection structures. 

B3.2.1, B.1.2.2.2, A.3.3 

4.3.4. Other 
construction 
activities 

 Describe all the construction elements of the project, providing 
details of: 
an indicative construction timetable, including expected 
commissioning and start-up dates and hours of operation  

A3.3 

 major work programs for the construction phase, including an outline 
of construction methodologies  

A3.3 

 construction inputs, handling and storage including an outline of 
potential locations for source of construction materials   

A.3.3, A.3.4 

 major hazardous materials to be transported, stored and/or used on 
site, including environmental toxicity data and biodegradability 

B.22.4.3, B..22.5.1, B.20, B1 
 

 - clean-up and restoration of areas used during 
construction, including camp site(s) and storage 
areas, if applicable.   

A.3.3.4 

4.3.5. Other 
project-specific 
infrastructure 
 

 Describe: 
all other infrastructure required to be constructed, upgraded, 
relocated or decommissioned for the construction and/or operation 
of the project, such as resource extraction areas, access roads and 
haulage routes, power supply, connection to sewerage or water 
supply 

A.3.5 

 the design and construction standards to be met (e.g. waterway 
crossings should be designed to meet the requirements of the 
Fisheries Act 1994 (Qld) and in consultation with DEEDI staff) 

A3, A.2.6 

 alternative approaches or the opportunity to obtain materials from 
alternative sources. 

A1.6 
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4.3.6. 
Commissioning 

 Describe the commissioning process including the associated 
environmental impacts. 

A3.4 

 5.5 Project Details The description of the proposal must cover:  
…b) All the components of the proposal including:  
…vi. commissioning;  

A3.4 

4.4 Operation 
phase 

 Describe the location and nature of the processes to be used and 
provide supporting maps, diagrams and artist’s impressions as 
required. Provide full details of the operation for all elements of the 
project, including: 
a description of the nature and description of all key operational 
activities (including expected plant and equipment) 
the capacity of the project equipment and operations  
maintenance dredging requirements 
a description of arrangements for long-term maintenance of the 
marine facilities, including details of the responsible parties 
details of the predicted usage of the marine facilities, including 
opportunities for recreational and public usage 
detailed requirements of vessel operations, including tugs, pilotage, 
channel closures, quarantine and security arrangements etc.  
estimated numbers and roles of persons to be employed during the 
operational phase of the project 
opportunities for future expansion. 

A.3 

 5.5 Project Details The description of the proposal must cover:  
…b) All the components of the proposal including: 
…vii. operation, including details of the expected vessel numbers for 
each stage of the proposed development; and  
viii. related maintenance activities, both long and short term including 
but not limited to dredging and dredged material disposal 
requirements.  

A.3 

4.5 Associated 
infrastructure 

 Detail, with the aid of concept and layout plans, requirements for new 
infrastructure or upgrading/relocating existing infrastructure to service 
the project. Consider infrastructure such as transportation 
(road/rail/air/ship), water supply, energy supply, telecommunications, 

A.1.3.3, Table A3.1, A.3.5 
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stormwater, waste disposal and sewerage. 

4.6 
Decommissioning 
and rehabilitation 

 This section should present general strategies and methods for 
decommissioning and rehabilitation of the project should it ever be 
required. 

A3.6.9 

5. Environmental 
values and 
management 
impacts 

 Detail the environmental protection and mitigation measures 
incorporated in the planning, construction, rehabilitation, 
commissioning, operations and decommissioning of all facets of the 
project. Measures should prevent, or where prevention is not 
possible, minimise environmental harm and maximise environmental 
benefits of the project. 

All 

 Identify and describe preferred measures in more detail than other 
alternatives. 

All 

 The protection and enhancement of human health during 
construction and operation of the project must be described.  

B20.0 

5. Environmental 
values and 
management 
impacts 

 Where negative impacts of the project cannot be avoided or 
adequately minimised or mitigated, present proposals to offset 
impacts in accordance with the Queensland Government 
Environmental Offsets Policy (Environmental Protection Agency 
2008b).  

B.23.2 

 5.12 Offsets This section of the EIS must outline plans to offset the remaining 
residual impacts of the proposal.  

B.23.2 

5.1 Climate, 
natural hazards 
and climate 
change 

 Describe the climatic conditions that may affect management of the 
project. This includes a description of the vulnerability of the project 
area to seasonal conditions, extremes of climate (e.g. cyclones) and 
natural or induced hazards (including bushfires) and climate change.  

B.8.2, B.8.3 

 Reference should also be made to the State Planning Policy 1/03: 
Mitigating the Adverse Impacts of Flood, Bushfire and Landslide 
(Department of Local Government and Planning & Department of 
Emergency Services 2003).  

B.8.2 

 Provide a risk assessment (as part of the requirements of 8.1 “Hazard 
and risk assessment”) and management plan detailing these 

B.8.4 
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potential climatic threats to the construction, and operation of the 
project. Include the following: 
a risk assessment of changing climate patterns that may affect the 
viability and environmental management of the project 
the preferred and alternative adaptation strategies to be implemented  
commitments to working cooperatively, where practicable, with 
government, other industry and other sectors to address adaptation 
to climate change.  

5.1.1 Flood plain 
management 

 Due to the location of the site, a comprehensive flood study should 
be included in the EIS that: 
quantifies flood impacts on properties surrounding and external to 
the project site from redirection or concentration of flows  
identifies potential variation of increased flood levels, increased flow 
velocities or increased time of flood inundation as a result of the 
development.  

Appendix G, B.2  

 The flood study should address any requirements of local or regional 
planning schemes for flood affected areas. The study report should 
include details of all calculations along with descriptions of base 
data, any potential for loss of flood plain storage, and triangulated 
surface meshes produced in terrain modelling software. Reference 
must be made to any studies undertaken by the local council in 
relation to flooding.  

Appendix G 

 Reference should be made to Temporary State Planning Policy 2/11: 
Planning for stronger, more resilient floodplains (Queensland 
Reconstruction Authority 2011).  

B.1.2.2.2 

 5.9 The Existing 
Environment 

A description of the environment of the proposal site and the 
surrounding areas that may be affected by the action.  It is 
recommended that his include the following information: 
…f) Identify factors that influence matters of National Environmental 
Significance including human-induced and natural factors e.g. 
climate change and flooding;  

All, B.24 

5.2 Land  Detail the existing land environment values for all areas associated 
with the project.  

B.1.0 - B.1.3 
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 Describe the potential for the construction and operation of the 
project to change existing and potential land uses of the project sites 
and adjacent areas (on and off Port land). 

B1.0 – B.1.3 

5.2.1 Scenic 
amenity and 
lighting 

 Description of environmental values 
Describe, in general terms, the existing character of the landscape 
and the general impression that would be obtained while travelling 
through and around it. 

B.17.3 
 

 Outline existing landscape features, panoramas and views that have, 
or could be expected to have, value to the community. Include 
information such as maps and photographs, particularly where 
addressing the following issues: 

major views, view sheds, outlooks, and features contributing to 
the amenity of the area, including assessment from private 
residences 
focal points, landmarks, waterways and other features 
contributing to the visual quality of the area and the project 
site(s) 
character of the local and surrounding areas including 
vegetation and land use. 

B.17.2, B.17.3, B.17.4 

 Reference should be made to the Queensland Coastal Plan: State 
Planning Policy for Coastal Protection Guideline (Department of 
Environment and Resource Management 2011e) (Annex 3—
Determining scenic preference in the coastal zone). 

B.17.2.1.2 

 Include any relevant World Heritage and National Heritage values of 
the area. 

B.17.2.1.1, B.24.2 

 Potential impacts and mitigation measures 
Describe the potential beneficial and adverse impacts of the project 
on landscape character and visual qualities of the site and the 
surrounding area. Address the local and broader visual impacts of 
the project buildings, other structures, and breakwater. This should 
include views from: 
places of residence, work, and recreation 
road, cycle and walkways 

B.17.4,  
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the air  
other known vantage points day and night (e.g. Castle Hill) 
during all stages of the project as it relates to the surrounding 
landscape. 
Use sketches, diagrams, computer imaging/simulation and photos 
where possible to portray the near and far views of the completed 
structures and their surroundings from visually sensitive locations. 

 Detail the measures to be undertaken to mitigate or avoid identified 
adverse impacts. 

B.17.5 

 Lighting 
Provide an assessment of all potential impacts of the project’s 
lighting, during all stages, with particular reference to objectives to be 
achieved and management methods to be implemented to mitigate 
or avoid, such as: 
the visual impact at night 
night operations/maintenance and effects of lighting on marine and 
terrestrial fauna and residents 
the potential impact of increased vehicular traffic 
changed habitat conditions for nocturnal fauna and associated 
impacts.  

 
 
 
B.17.3.3, Appendix S2 
B.17.4.2 
B.7.4.5, B.6.4.8 
 
B.17.4.2.5 
B.17.4.5 

5.2.2 Topography, 
geology and soils  
 

 Description of environmental values 
Provide maps locating the project in state, regional and local 
contexts.  

B.1.1 

 The topography should be detailed with contours at suitable 
increments, shown with respect to AHD. Include significant features 
of the landscape and topography, and accompanying comments on 
the maps. 

B.17.0 (Figure B.17.4) 

 Provide a description, map and a series of cross-sections of the 
geology of the project area relevant to the project components. 
Describe the geological properties that may influence ground 
stability, occupational health and safety, or the quality of stormwater 
leaving any area disturbed by the project. In locations where the age 
and type of geology is such that significant fossil specimens may be 

B.1.3 
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uncovered during construction/operations, address the potential for 
significant finds. 

 A soil survey of the sites affected by the project must be conducted 
at a suitable scale, with particular reference to the physical and 
chemical properties of the materials that will influence erosion 
potential, stormwater run-off quality, rehabilitation and agricultural 
productivity of the land. Provide information on soil stability and 
suitability for construction of project facilities.  

B1.3.1.3, B.5.0, A.3.1.2 

 Assess the potential for acid sulfate soils in accordance with: 
Queensland Acid Sulfate Soil Technical Manual (refer to: 
www.derm.qld.gov.au/land/ass/products.html) 
State Planning Policy 2/02: Planning and Managing Development 
Involving Acid Sulfate Soils (Department of Natural Resources and 
Mines & Department of Local Government and Planning 2002a)  
State Planning Policy 2/02 Guideline: Acid Sulfate Soils (Department 
of Natural Resources and Mines & Department of Local Government 
and Planning 2002b). 

B1.2.1, B.1.3.1.3, B.1.4.1, 
A.3.1.2.3 

 Soils should be described and mapped at a suitable scale and 
described according to the Guidelines for Surveying Soil and Land 
Resources (McKenzie et al. 2008) and Australian soil classification 
(Isbell & CSIRO 2002). Undertake an appraisal of the depth and 
quality of useable soil. 
Provide a map and description of: 
the location of key tidal planes such as: 

- the Highest Astronomical Tide 
- Mean High Water Spring Tide  
- Mean High Water Neap Tide 
- Mean Sea Level  
- Mean Low Water Neap Tide 
- Mean Low Water Spring Tide 
- Lowest Astronomical Tide. 
- the bathymetry of the project area and surrounds 
- relevant coastal geomorphology.  

B1.3.1.3, A.3.1.2 
 
 
 
 
A.3 
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 Potential impacts and mitigation measures 
Provide details of any potential impacts to the topography or 
geomorphology associated with the project and proposed mitigation 
measures, including: 

- a discussion of the project in the context of major 
topographic features and any measures taken to 
avoid or minimise impact to such, if required 

- the objectives to be used for the project in any re-
contouring or consolidation, rehabilitation, 
landscaping, and fencing.  

B.1.4 

 Identify the possible soil erosion rate for all permanent and temporary 
landforms and describe the techniques used to manage the impact. 
Include an assessment of likely erosion effects, especially those 
resulting from removing vegetation, and constructing retaining walls 
both on-site and off-site for all disturbed areas.  

B.2.4.1.1, B.2.5.1.1 

 Identify all soil types and outline the erosion potential (both wind and 
water) and erosion management techniques to be used. Provide 
details of an erosion-monitoring program (including rehabilitation 
measures for erosion problems identified during construction), and 
detail acceptable mitigation strategies. 

B.1.3.1.3, B.2.4.1.1, B.2.5.1.1 

 Summarise methods proposed to prevent or control erosion with 
regard to: 

- the Soil Erosion and Sediment Control—Engineering 
Guidelines for Queensland Construction Sites 
(Institution of Engineers Australia 1996)  

- the Urban Stormwater Quality Planning Guidelines 
2010 (Department of Environment and Resource 
Management 2010h) 

- preventing soil loss in order to maintain land 
capability/suitability 

- preventing degradation of local waterways.  

(C2.5)5.2, C.1.8.3, B.2.5 

 Discuss the potential for acid generation through disturbance of acid 
sulfate soils during earthworks and construction, and propose 

B1.4.1, B.1.5.1 
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measures to manage soils and mitigate impacts for all site 
earthworks and construction activities  

 Should action criteria be triggered by acid generating potential as a 
result of testing, outline management measures in an acid sulfate 
soils management plan prepared in accordance with: 
Queensland Acid Sulfate Soil Technical Manual (refer to: 
www.derm.qld.gov.au/land/ass/products.html#guidelines) 
the requirements of State Planning Policy 2/02: Planning and 
Managing Development Involving Acid Sulfate Soils (Department of 
Natural Resources and Mines & Department of Local Government 
and Planning 2002a) 
State Planning Policy 2/02 Guideline: Acid Sulfate Soils (Department 
of Natural Resources and Mines and Department of Local 
Government and Planning 2002b). 

Appendix F2  

5.2.3 Land 
contamination: 
 

 Description of environmental values 
Include: 
mapping of any areas listed on the Environmental Management 
Register or Contaminated Land Register under the EP Act 
identification of any potentially contaminated sites not on the 
registers whether or not remediation is required 
a description of the nature and extent of contamination at each site.  

B.1.3.2.1 

 Potential impacts and mitigation measures 
Discuss the management of any contaminated land and potential for 
contamination from construction, commissioning and operation, in 
accordance with the Department of Environment and Resource 
Management’s Draft Guidelines for the Assessment and Management 
of Contaminated Land in Queensland (Department of Environment 

1998) and the National Environment Protection (Assessment of Site 
Contamination) Measure 1999 (Cwlth). 

B1.4.2, C2.1, C2.2, C2.5 

 Describe strategies and methods to be used to prevent and manage 
any land contamination resulting from the project, including the 
management of any acid generation or management of chemicals 
and fuels to prevent spills or leaks. 

B1.5.2 
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 State any intentions concerning the classification of land 
contamination after project completion.  

A.3.6.10, B1.5.1 

5.2.4 Land use 
and tenure 

 Description of environmental situation  
Identify with the aid of maps: 

- land tenure, including reserves, tenure of special 
interest such as protected areas and forest reserves, 
existing and proposed gas infrastructure, water 
pipelines, power infrastructure (above and 
underground) and transport corridors, including local 
roads, state-controlled roads and rail corridors 

- Existing land uses and facilities surrounding the 
project 

- Distance of the project from residential and 
recreational areas 

- Location of the project in relation to environmentally 
sensitive areas  

 

B1.0 
 
B.1.3.3.2 
 
 
 
B.1.3.3.3 
 
B.1.3.3.4 

 Potential impacts and mitigation measures 
Detail the potential for the construction and operation of the project to 
change existing and potential land uses of the project site and 
adjacent area.  
 
Describe the following: 

- Impacts on surrounding land uses and human 
activities and strategies for minimisation, such as: 

– key resource areas (refer to State 
Planning Policy 2/07: Protection of Extractive Resources 
(Department of Mines and Energy 2007a) and State 
Planning Policy 2/07 Guideline: Protection of Extractive 
Resources (Department of Mines and Energy 2007b)) 

– Residential and industrial uses 

- Possible effect on town planning objectives and 
control, including local government zoning and 

B1.0 
B.1.4.3 
 
 
 
 
 
B.1.2.2.2, B.1.4.3.2 
 
 
 
B.1.5.3 
 
B.1.4.4 
 
B.1.4.5 
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strategic plans  

- Constraints to potential developments and 
possibilities of rezoning adjacent to the development 
area 

- Management of the immediate environs of the project 
including construction buffer zones 

- The potential native title rights and interests likely to be 
impacted upon by the project and the potential for 
managing those impacts by an indigenous land use 
agreement or other native title compliance outcomes 

- Proposed land use changes in any areas of high 
conservation value and information on how easement 
widths and vegetation clearance in sensitive 
environmental areas will be minimised 

- Potential issues involved in proximity and/or co-
location of other current or proposed infrastructure 
services (e.g. rail corridor)  

- Any land units requiring specific management 
measures  

 
B.1.4.6 
 
 
B.1.4.7 
 
 
B.1.4.8 
 
 
 
B.1.4.9 
 
B.1.4.10 

5.3.1 Existing 
infrastructure 

 Describe the extent, condition and capacity of the existing transport 
infrastructure on which the project will depend. Particular mention 
must be made of the interaction with the Townsville Port Access 
Transport Corridor. This will include identification and analysis of 
construction measures for the interface between the port and the 
access corridor (road and rail). This should also demonstrate how the 
integrity of the road/rail corridor will be maintained. 

B14.3 

 Describe the project’s impact on local and state-controlled road 
networks. Include an overview map(s) that shows the project’s 
relationship with current and future local and state-controlled road 
networks. Include in the map(s) the location of construction activities 

B14.3.2.2, B.14.3.2.3 
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and access locations (existing and proposed).  

 Also describe the existing rail network and interaction of the project 
with the rail corridor and infrastructure with maps at an appropriate 
scale. 

B14.3.4 

5.3.2 Transport 
tasks and routes 

 Describe: 
- expected volumes of project inputs and outputs of 

transported raw materials, wastes, hazardous goods, 
finished products for all phases of the project  

B.14.1, B.14.3, B.12.4 

 - how identified project inputs and outputs will be 
moved through the transport network (volume, 
composition, trip timing and routes) 

B14.3.2.4 

 - traffic generated by workforce personnel including 
visitors (volume, composition, timing and routes) 

c) B14.3.2.4 

 - likely heavy and oversize/indivisible loads (volume, 
composition, timing and routes), highlighting any 
vulnerable bridges and structures along proposed 
routes. 

B.14.4 

5.3.3 Potential 
impacts and 
mitigation 
measures 

 Impact assessment reports should include details of the adopted 
assessment methodology (for impacts on roads: the road impact 
assessment report in general accordance with the Guidelines for 
Assessment of Road Impacts of Development (Department of Main 
Roads 2006).  

B.14.3.2.1 

 Assess project impacts on: 
- local and state road networks  
-  capacity, safety (including level crossing safety in 

consultation with Queensland Rail), local amenity, 
efficiency and condition of transport operations, 
services and assets (from either transport or project 
operations) 

- walking and cycling paths 
- possible interruptions to transport operations  
- the natural environment within the jurisdiction of an 

B.14.4, B.14.5, B.20.4.10, 
C2.2, C2.5, B.1.4.9, B.1.2, 
B.13.2 
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affected transport authority (e.g. road and rail 
corridors) 

- the nature and likelihood of product-spill during 
transport, if relevant  

- driver fatigue for workers travelling to and from 
regional centres and key destinations 

- any existing or proposed strategies for public 
passenger transport and active transport and 
address, where relevant, requirements of Part 2A of 
the Transport Planning and Coordination Act 1994 
(Qld) 

- access to transport for people with a disability 

5.3.4 
Infrastructure 
alterations 

 Detail: 
- any proposed alterations or new transport-related 

infrastructure and services required by the project (as 
distinct from impact mitigation works) 

A.3.5 

 - construction of any project-related plant and utilities, 
within or impacting on the jurisdiction of any transport 
authority. 

A.3.5, A.2.6 

5.3.5 Transport 
management 
strategies 

 Discuss and recommend how identified impacts will be mitigated so 
as to maintain safety, efficiency and condition of each mode. These 
mitigation strategies are to be prepared in close consultation with 
relevant transport authorities and consider those authorities’ works 
programs and forward planning. 

B14.5 

 Road/rail management planning  
Outline: 
consideration of any mitigation works for road/rail corridors, including 
consultation with relevant road/rail managers and strategies for any 
associated works 
strategies to minimise the effects of project transport on existing and 
future public road or rail corridors and rail level crossing safety 
steps to be taken to prevent access from public roads/rail corridors 
to the project sites 

B.14.5, B.14.7 
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strategies to maintain safe access to public road/rail reserves to allow 
road/rail/pipeline maintenance activities 
process for decommissioning any temporary access to road/rail 
reserves, e.g. stockpile sites 

 Shipping management planning 
Develop management plans in accordance with the Maritime Safety 
Queensland Guidelines for Major Development Proposals 
(Department of Transport and Main Roads 2010). 

B.18.2.4, C2.3, C2.4 

 The Regional Harbour Master (RHM) should be consulted on 
maritime issues relating to the movement and loading of tankers and 
any barge operations. The EIS should discuss the results of the 
consultation.  

B.18.5 
C2.4(5.2) 

 Describe current vessels utilising the port and in the Commonwealth 
Marine Area, their size, shipping movements, anchorages, access 
to/from the port and navigational arrangements. 

B.18.3 

 In regard to increased shipping volumes, the following should be 
specifically addressed: 
potential for introduction of exotic organisms/marine pests from 
increased shipping and relevant investigation screening methodology 
ballast water management arrangements—including Australian 
Quarantine and Inspection Service mandatory arrangements and the 
port’s contingency planning 
management of ship waste, in particular quarantine waste, domestic 
garbage, oil and sewage 
risk of spills and their management 
potential foreshore damage caused by tanker and tug activities 
potential for increased vessel strike to marine species 
potential impacts on existing shipping activity and navigable 
channels 
potential use of the Great Barrier Reef World Heritage Area 
routes of ships in transit through port waters and the aligned 
infrastructure such as navigational aids 
in consultation with Maritime Safety Queensland, the RHM and other 

B.18.5, C2.4, C2.3 
 
 



 

Page 35 
AECOM Rev 2  

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

relevant agencies as required prepare: 
an aids to navigational management plan 
a vessel traffic management plan 
a ship-sourced pollution management plan and 
a cyclone contingency plan. 
Consider also the potential of the proposal to impact on 
recreational craft. 

 5.10.11 Increased 
Shipping 

a) In relation to the projected increase in shipping, at a minimum, 
details of the following must be discussed:  

i. describe current vessel numbers and type utilising the 
port, their speed, their size, shipping movements, 
anchorages, access to/from the port and navigational 
arrangements;  
ii. describe projected total vessel movements at each stage 
of the project, including at the completion of the project. 
Include a comparison with total shipping movements 
through the Great Barrier Reef World Heritage Area and 
National Heritage place, Great Barrier Reef Marine Park; 
and  
iii. shipping routes to be used by vessels beyond the port in 
Commonwealth marine waters. These should be indicated 
on a map in relationship to the Great Barrier Reef World 
Heritage area and National Heritage place, Great Barrier 
Reef Marine Park and to the main shipping channels and 
any other navigational arrangements.  

B.18.3 

 b) In regard to increased shipping volumes, the following should be 
specifically addressed:  
i. potential for introduction of marine invasive species from increased 
shipping rates;  
ii. potential increase in ship groundings and related impacts;  
iii. potential increased risk of vessel collisions and related impacts;  
iv. potential for increased vessel strike to marine species;  
v. ballast water management arrangements - including Australian 
Quarantine and Inspection Service (AQIS) mandatory arrangements 

B.18.4, B.18.5, C2.3, C2.4, 
A.3.6.2.2 
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and agency contingency planning;  
vi. management of ship waste, in particular quarantine waste, 
domestic garbage, oil and sewage;  
vii. potential risk of spills and their management, including stochastic 
modelling of potential worst case potential spill scenarios; 
viii. potential impacts on existing shipping activity.  
ix. the potential use of the Great Barrier Reef World Heritage Area and 
Great Barrier Reef Marine Park for the offshore anchorage of ships 
and the associated impacts of anchorages, including impacts on 
other users of large areas of the Great Barrier Reef Marine Park 
potentially being set aside (almost exclusively) as designated 
anchorage areas; and  
x. additional marine transport issues that should be considered 
include the potential of the proposal to impact on domestic 
commercial and recreational vessels.   

 
 
B.12.4.1.3, B.4.4.4, B6.4.10, 
B6.4.14.3, B6.4.9, B6.4.12, 
Appendix X1 
 
 
 
 

5.4 Coastal 
Environment 

 Describe the existing coastal environment that may be affected by 
the project in the context of coastal values identified in the 
Queensland State of the Environment reports and environmental 
values as defined by the EP Act and environmental protection 
policies.  

B.1.3, B.3.3, B.4.3 
B6.3 
 

 Identify actions associated with the project that are assessable 
development within the coastal zone and will require assessment 
under the provisions of the Coastal Protection and Management Act 
1995 (Coastal Act).  

A.2.6.4, B.3.2.1 
 

 Assess the project’s consistency with the relevant policies of the 
Queensland Coastal Plan, including the State Planning Policy 3/11: 
Coastal Protection (Department of Environment and Resource 
Management 2011e) and the State Policy for Coastal Management 
(Department of Environment and Resource Management 2012b). 

B.3.2.1, A.2.6.4 
 

 5.9 The Existing 
Environment 

This section must provide a description of the project area including 
baseline condition and trends of Cleveland Bay‘s coastal and marine 
environments, including hydrology, sediment flows, geography, flora 
and fauna, cultural and heritage values, and all relevant socio-

B.3.3, B.6.3, B.7.3, B.15.3, 
B.16.3, B.13.3, B.19.3.7 
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economic considerations.  

 This section must link to the proposal description, potential impacts, 
and proposed avoidance, mitigation, adaptive management 
measures and/or offset measures throughout the life of the project 
including pre-construction, construction and operation. 

 

 This section is to also identify and reference any relevant (published 
and unpublished) studies undertaken in the area which will assist in 
describing patterns and trends in the environment. 

All 

5.4.1 
Hydrodynamics 
and 
sedimentation 

 Description of environmental values 
Assess the physical and chemical characteristics of sediments within 
the littoral and marine zone of Cleveland Bay adjacent to the project 
area.  

B.5.3, Appendix J1, J2 

 Describe the physical processes of coastal environment related to 
the project including: 

 Waves 
 Currents 
 Tides 
 storm surges 
 freshwater flows  
 the key influencing factors of cyclones and other severe 

weather events and their interaction in relation to the 
assimilation and transport of pollutants entering marine waters 
from, or adjacent to, the project area.  

B3.3.2, B.3.3.4, B3.3.5, 
B.4.3.2, B.4.4.4.1 
 

 Describe the environmental values of the coastal resources of the 
affected area in terms of the physical integrity and morphology of 
landforms created or modified by coastal processes. 

B3.3.3 

 Describe the tidal hydrodynamics of the project area and the 
adjoining tidal waterways in terms of water levels and current 
velocities and directions at different tidal states. Undertake two- 
and/or three-dimensional modelling. Provide details of water levels 
and flows associated with historical and predicted storm surges.  

B3.3.4, Appendix H1, B.2.1.1 

 Describe the wave climate in the vicinity of the project area and the B.3.3.4.3 
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adjacent beaches including inter-annual variability and details of 
historical and predicted extreme wave conditions generated by 
tropical cyclones or other severe storm events.  

 Describe the hydrology of the area and the adjacent catchments of 
the rivers and the associated freshwater flows within the study area 
and the adjoining tidal waterways in terms of water levels and 
discharges. Detail the interaction of freshwater flows with different 
tidal states, including storm tides. Describe inter-annual variability 
and details of historical and predicted floods including extent, levels 
and frequency. Flood studies should include a range of annual 
exceedence probabilities for affected waterways, where data permits. 

B.2.3, B.4.3 

 Describe the amount of beach sand movement and or loss, adjacent 
to the project area that may be affected by the project. 

B.3.3.6.1 – B.3.3.6.3 

 Potential impacts and mitigation measures 
Describe the potential changes to the hydrodynamic processes and 
local sedimentation within Cleveland Bay and adjoining waterways 
resulting from the construction and operation of the project. This 
should include:  
impacts on tidal flows and water levels  
changes to sediment transport patterns, including the potential of the 
proposal to impact on bank erosion and/or bed degradation within 
adjacent waterways 
Any additional effects of climate change and sea level rise 
This assessment should also discuss the potential impacts 
associated with extreme events such as storm tide flooding which 
may result from changes to bathymetry and coastline as a result of 
the project. This must include an assessment of the vulnerability of 
the project to storm tide flooding and the potential of the project to 
affect vulnerability to storm tide flooding on adjacent properties. 

B.3.4, B.3.5 
 
 
 
 
B.8.4.2 
 
 
B.3.3.4, B.3.4 
 

 Describe the impact and relevant strategies of long swell wave 
energy reflection on dredging and breakwater protection. 

B3.4, B3.5 

 Predict the likely changes to hydrodynamics (including water levels, 
currents, wave conditions and freshwater flows) and sedimentation in 

B.3.4.2 
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the project area (including Cleveland Bay and the banks of the Ross 
River) due to climate change. 

 When assessing the hydrodynamics of the area and movement of 
sediment along the coast, consider coastal processes such as 
erosion and accretion at adjacent locations including The Strand, 
Rowes Bay and Pallarenda. Determine the potential sand loss and 
the amount to renourish beaches adjacent to the project area 
quantified in terms of tonnes per annum. 

B.3.4.3, B.3.4.4, B.3.4.5 

 Discuss any impacts on upstream flood risk in the Ross River and 
any mitigation measures that may be required. 

B.3.4.5.1, B.2.4.2 

5.4.2 Water 
quality 

 Description of environmental values 
Provide baseline information on water quality of coastal waters. This 
information should include (but is not necessarily be limited to) 
general physical chemical water quality parameters such as 
dissolved oxygen, pH, heavy metals, nutrients, temperature, salinity, 
oil in water and turbidity. For coastal areas potentially affected by 
sediment run-off or dredging, suspended solids concentration and 
turbidity should also be included.  
 
Discuss the interaction of freshwater flows from the Ross River and 
Ross Creek with coastal waters and the significance of this in relation 
to marine flora and fauna adjacent to the project area.  
Baseline water quality values should be collected at site-specific 
locations with the precinct. The description of baseline water quality 
should include a discussion on blue green algae (Trichdesmium sp.) 
blooms, their frequency within the bay as well as causal factors. 

B.4.3, B.4.3.2 
 
 
 
 
 
 
 
 
 
B.4.3.2, B6.3, B.2.3, B2.4 

 Describe the environmental values of coastal waters in the affected 
area in terms of: 

- variability associated with the local wind climate, 
seasonal factors, freshwater flows and extreme events 

- values identified in the EPP (Water) 2009 
- reference should be made to the draft water quality 

objectives, as identified in the Black Ross (Townsville) 

B.4.3.2, B.2.3, B.2.4 
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Water Quality Improvement Plan (Townsville City 
Council 2010). 

 Potential impacts and mitigation measures 
Define and describe the water quality objectives and practical 
measures for protecting, mitigating or enhancing coastal 
environmental values. This includes how nominated quantitative 
standards and indicators may be achieved, and how the 
achievement of the water quality objectives will be monitored, audited 
and managed. The potential environmental harm caused by the 
project on coastal resources and processes shall be described in the 
context of controlling such effects.  
Specific issues to be addressed include: 

- the water quality objectives used (including how they 
were developed), and how predicted activities will 
meet these objectives (refer to the Queensland Water 
Quality Guidelines 2009 (Department of Environment 
and Resource Management 2009) and The Australian 
and New Zealand Guidelines for Fresh and Marine 
Water Quality (Australian and New Zealand 
Environment and Conservation Council & Agriculture 
and Resource Management Council of Australia and 
New Zealand 2000) 

- potential threats to the water quality and sediment 
quality of the coastal environment within the project 
footprint, specifically associated with constructing and 
operating the facilities 

- reference should be made to the draft water quality 
objectives, as identified in the Black Ross (Townsville) 
Water Quality Improvement Plan (Townsville City 
Council 2010). 

This assessment shall consider, at minimum: 
- dredging and dredge material disposal, including 

disturbance of fine-grained sediments and 
contaminated material 

B4.2, B4.3, B4.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B5.4 
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- impacts of construction of the breakwater and 
revetment structures 

- potential accidental discharges of contaminants 
during construction and operation of the marine 
precinct 

- release of contaminants from marine structures and 
vessels, including potential for introducing marine 
pests 

- stormwater run-off from the marine precinct facilities 
and associated  

- flooding of Ross River and Ross Creek 
- other extreme events. 

 
 
 
 
B2.4, Appendix G1 
 

 Describe strategies for protecting Ramsar wetlands; and discuss any 
obligations imposed by state or Commonwealth legislation or policy, 
or international treaty obligations (i.e. JAMBA, CAMBA and 
ROKAMBA). 

B6.4.13, B.7.3 

 5.9 Existing Environment A description of the environment of the proposal site and the 
surrounding areas that may be affected by the action. It is 
recommended that this include the following information: 
…i) Identification of the World Heritage and National Heritage values 
expressed in the vicinity of the proposed development, including an 
evaluation of the contribution that the values expressed at this 
location make to the overall values for the Great Barrier Reef World 
Heritage Area and National Heritage place; 

B24.1 

 j) A description of the ecological character of the Bowling Green Bay 
Ramsar site. 

B.6.3.2.1, B.7.3.1, Appendix 
K2 

 k) A description of the Commonwealth marine environment and 
identification of those aspects of the Commonwealth marine area 
potentially affected by the proposal, including but not limited to 
baseline data on listed threatened species, migratory and marine 
species and any other species of conservation significance, including 
cetaceans.  

B6.3.2.1, B.6.4.13.7 
 

 l) Provide a description of biota/biotic habitats, including a map of B6.3 
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marine/intertidal habitats (including information on seasonal 
fluctuations e.g. seagrass prevalence), likely to be affected by the 
proposed development;  

 

 m) Identify, describe and map environments important to the health 
of the Great Barrier Reef Marine Park, including terrestrial and 
intertidal habitats, that are likely to be affected by the proposed 
development; 

B.6.3, B.7.3 

 n) Identify, describe and map reef communities2 and those species 
supported by coral reefs in areas likely to be affected by the 
proposed development, including information on species diversity 
and abundance;  

B.6.3, B.6.3.5 
 

 o) Identify, describe and map seagrass communities in areas likely to 
be affected by the proposed development, including information on 
species diversity, seasonality and abundance;  

B.6.3.4 
 

 p) Identify, describe and map soft sediment fauna communities (e.g. 
infauna, benthic invertebrates) in areas likely to be affected by the 
proposed development, including information on species diversity, 
seasonality and abundance;  

B.6.3.6 
 

 q) Describe oceanographic conditions in the region, especially those 
which may have a bearing on the proposal. Include information on 
seasonal variation, waves, tides, currents, water salinity, clarity, 
temperature and depths. Discuss the frequency and severity of 
weather conditions such as storms and cyclones, for two, ten and 
100 year conditions; 

B3.3 
 

 r) Identify and describe the existing uses of the area and nearby 
areas that may be affected by the proposed action (for example; 
tourism, commercial and recreational fishing, research and traditional 
use activities); and 

B.6.3.9, B.13.3, B.15.3.1, 
B.19.3 

 All habitat maps must be produced at a sufficiently fine scale and as 
accurately as possible, considering their primary purpose and end 

B.6.0, B.7.0 
 

                                                        
2 A reference to reef communities includes all Great Barrier Reef ecosystem components including corals, algae, mangroves, soft sediment habitats etc. (as per the Great Barrier Reef Outlook 
Report, 2009). 
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use. (for example; to evaluate habitat loss and inform locations of 
monitoring and reference sites).  

5.4.3 Sediment 
quality and 
dredging 

 Provide baseline information on marine sediments and sediment 
quality in the area likely to be disturbed by dredging or vessel 
movements, including contaminants (such as heavy metals, nutrients 
and pesticides), the presence of fines and/or indurated layers and 
acid sulfate potential. Present this information as a map of sediment 
types based on their physical and chemical properties and include 
depth profiles.  

B.5.2.2, B.5.3 

 Assessment of marine sediments should be undertaken in 
accordance with the National Assessment Guidelines for Dredging 
(Commonwealth of Australia 2009). 

B.1.2.1, B.1.4, B.1.5, B.5.2.1, 
B.5.5, 

 Detail specific measures to maintain sediment quality to nominated 
quantitative standards within the project and surrounding areas, 
particularly where future maintenance dredging may be required.  

B.5.4, B.5.5 

 Comment on the choice of the disposal site in relation to coastal 
management outcomes, having regard to the nature of the spoil, cost 
of alternatives and potential impacts on coastal resources and their 
values. 
Describe provisions for dredge material disposal and associated 
impacts on sediment quality. Discuss disposal options for 
contaminated material, if required. This must include a description of 
the arrangements to be put in place for long-term (20 years) dredge 
material disposal including details of proposed material placement 
areas. 

B.5.4, B.5.5, B.4.4.3.3, 
Appendix E4 

 5.10.9 Dredging And Spoil 
Disposal Related Impacts 

The EIS must provide an assessment of the dredging and dredged 
material disposal related elements of the project and its impacts, 
including but not limited to the following:  
a) Review of the historical use of the dredge disposal ground/s used 
by the Proponent, including but not limited to;  

i. location, volume, timing, nature of material and equipment 
used;  
ii. identification of direct and indirect impacts of dredge material 

A.3.3, A.3.3.2.5, Appendix E4, 
B.3.4, B.4.4, B.5.4, B.6.4, 
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disposal over time; and  
iii. an assessment of alternatives to the current dredge disposal 
ground.  

 b) Detailed evaluation of all potential disposal options in accordance 
with the National Assessment Guidelines for Dredging 2009 (NAGD 
2009) and Annex 2 of the 1996 Protocol to the Convention on the 
Prevention of Marine Pollution by Dumping of Wastes and other 
Matter, 1972 (as amended in 2006) (London Protocol), identification 
of the preferred disposal option(s) and explanation of how the 
preferred option was selected;  

Appendix E4 

 c) The amount to be dredged and a map of the dredge footprint and 
locations for proposed disposal. The map should also indicate the 
proposed staging of dredging activities;  

A.3.3, A.3.3.2.5, Appendix E4 

 d) The type and method of dredging proposed with the expected 
length and timing of the dredging activities;  

A3.3 

 e) Discussion of proposed dredging equipment and methodology;  A3.3 

 f) Other uses of the dredged material including any re-use, recycling 
or possible future use;  

A.3.3.2.2, Appendix E4 

 g) Assessment of sediment according to the NAGD 2009 this must 
include an assessment of the suitability of this material for land 
deposition and reclamation and offshore disposal at any proposed 
dredged material disposal ground; 

B.5.3, B.5.4, B5.5.1, B.5.5.2 

 h) Assessment of the risk and potential impacts of acid sulfate soils 
(ASS) and potential acid sulfate soils (PASS); 

B.5.3, B.1.3, B4.4.3.4 

 i) Consideration of potential impacts of mobilised sediments (e.g. 
metal or contaminant release); 

B.4.4, B.5.4 

 j) Details of future maintenance dredging requirements over the life of 
the project;  

A.3.6.8, B.4.4.4.3  

 k) Details of any previous sea dumping permits applied for including 
dates and volumes and whether the permit was for capital dredging 
or maintenance dredging;  

B18.0, Appendix E4 
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 l) Detailed descriptions of potential impacts on the marine habitats 
and species within the proposed dredge footprint and disposal 
areas, including but not limited to assessment of seagrass and 
species that depend on it, including any marine flora and fauna 
protection measures proposed; 

B.6.3, B.6.4 

 m) The characteristics of the dredged material disposal area(s) 
proposed including the history of the site and the predicted fate of 
the material after disposal and over time and the potential zone of 
impact;  

Appendix E4, A.3.3, A.3.3.2.5, 
B.5.4, B.3.4.3.4, B4.4 

 n) Detailed descriptions of both the direct and indirect impacts along 
with an assessment of the reversibility of those impacts are to be 
included in predications of impacts associated with the activity of 
dredging and disposal on marine habitats and species3; 

B.6.3, B.6.4, B.7.3, B.7.4 
 

 o) Predictive three dimensional modelling of indirect impacts of 
dredge generated sediments must include:  

i. hydrodynamic modelling;  
ii. sediment transport modelling where the rang of particle 
fractions (sand, silt and clay) area all modelled;  
iii. modelling must include all types of resuspension 
possibilities including currents and wave-induced bottom 
shear stresses as well as wave induce mud fluidisation. If 
not modelled a justification as to why this phenomena was 
not relevant for that site.  
iv. ecological impact predictions. Lethal and sub lethal 
thresholds used for the ecological impact predictions must 
be clearly indicated and substantiated with relevant 
scientific peer reviewed articles;  
v. testing the sensitivity of ecological impact predictions to 
different pressure thresholds and considering seasonal 
effects must also be undertaken to understand the likely 
rang of prediction outcomes; 

Appendix H1, B3, B4, B5  
 

                                                        
3 The Environmental Assessment Guideline for Marine Dredging Proposals, September 2011, prepared by the EPA, Western Australia, is an example of a document that presents guidance on 
predicted impacts of dredging activities on benthic communities and habitats. 



46 
Port of Townsville Limited Rev 2 

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

vi. proponent to provide results of modelling in electronic 
format (i.e. shapefiles); and  
vii. the modelling must represent the conditions at the time 
of year in which the dredging will actually occur. If this is not 
known then modelling should be undertaken for all seasons 
(i.e. summer conditions, winter conditions, transitional 
conditions) depending on prevalent oceanographic 
conditions. 

 p) Modelling must include likely dispersion and resuspension from 
both dredging operations and dredge material disposal during a 
range of probable hydrodynamic conditions, weather events and 
expected dredge equipment scenarios; 

Appendix H1, B3.0 
 

 q) Site selection of dredge disposal site (even if a historic site) must 
be justified and compared to other possible sites with a prediction for 
resuspension and possible direction and distance of the migration of 
the dredge spoil under different current conditions; 

Appendix E4  

 r) Model outputs must use a spatially based scheme that provides for 
a clear and consistent way of describing and presenting the extent, 
severity and duration of predicted impacts of dredging and material 
disposal and must include likely "best case" and likely "worst case" 
scenarios; 

B3.0, B4.4 
(supported by Appendix H1) 

 s) Modelling should be independently peer reviewed. Information 
relating to the peer review, including the Terms of Reference and the 
peer reviewer's report must be included as part of the EIS 
documentation;  

Appendix H2 

 t) Impacts to benthic habitat, in particular benthic primary producer 
habitat (BPPH), must be described. The benthic habitat must be 
mapped and the potential impacts must be described, taking into 
consideration the sediment plume monitoring. Cumulative impacts of 
the entire dredge operation and likely maintenance dredging 
requirements must be described; and 

B6.4 
 
 
 
 

 u) Identify the potential vectors and risks of introducing marine 
invasive species though vessels involved in dredging operations; and 

B.6.4.10, B.6.7, B.6.3.8, 
B4.4.4, Part C 



 

Page 47 
AECOM Rev 2  

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

how these risks will be appropriately managed. Must include but not 
be limited to ballast water, entrainment of mud and sediment and 
biofouling in dredge equipment and ancillary fitting, niche areas, 
internal seawater systems, vessel history, previous work locations 
and maintenance history. 

 
 
 
 

5.5 Nature 
conservation 

 Detail the existing nature conservation values that may be affected by 
the proposal. Describe the environmental values in terms of: 

- integrity of ecological processes, including habitats of 
rare and threatened species 

- conservation of resources 
- biological diversity, including habitats of rare and 

threatened species 
- integrity of landscapes and places including wilderness 

and similar natural places 
- aquatic and terrestrial ecosystems.  

B.6.3. B.7.3 

  Survey effort should be sufficient to identify, or adequately 
extrapolate, the floral and faunal values over the range of seasons, 
particularly during and following a wet season.  The survey should 
account for the ephemeral nature of watercourses traversing the 
proposal area, and seasonal variation in fauna populations.   

B.6.2.2, B.7.3 

  Wherever possible, seek the involvement of the local Indigenous 
community in conducting field observations and survey activities to 
identify the traditional and contemporary Indigenous uses of species. 

B.13.3.3.3 

5.5 Nature 
conservation 

 Also outline the proposed strategies to avoid, or minimise and 
mitigate, impacts on the identified values within the project’s 
footprint. 

B.6.4, B.6.5 
B.7.4, B.7.5 

 Identify key flora and fauna indicators for ongoing monitoring. B6.0, B7.0, C2.1, C2.2, C2.5 

5.5.1 Sensitive 
environmental 
areas 

 Description of environmental values 
Identify areas that are environmentally sensitive in proximity to the 
project on a map of suitable scale. This should include areas 
classified as having national, state, regional or local biodiversity 
significance, or flagged as important for their integrated biodiversity 
values. Refer to both Queensland and Commonwealth legislation and 

B.7.3.1, B.6.3 
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policies on threatened species and ecological communities. 

  Areas regarded as sensitive with respect to flora and fauna have one 
or more of the following features and should be identified and 
mapped: 

 important habitats of species listed under the Nature 
Conservation Act 1992 (Qld) (NC Act) and/or EPBC Act as 
presumed extinct, endangered, vulnerable or rare 

 regional ecosystems listed as ‘endangered’ or ‘of concern’ 
under state legislation, and/or ecosystems listed as presumed 
extinct, endangered or vulnerable under the EPBC Act 

 good representative examples of remnant regional ecosystems 
or regional ecosystems that are described as having ‘medium’ or 
‘low’ representation in the protected area estate as defined in the 
Regional Ecosystem Description Database (REDD), available at 
www.derm.qld.gov.au 

 sites listed under international treaties such as Ramsar wetlands 
and World Heritage areas 

 sites containing near-threatened or bio-regionally significant 
species or essential, viable habitat for near-threatened or bio-
regionally significant species\ 

 sites in, or adjacent to, areas containing important resting, 
feeding or breeding sites for migratory species of conservation 
concern listed under the Convention of Migratory Species of Wild 
Animals, and/or bilateral agreements between Australia and 
other countries 

 sites adjacent to nesting beaches, feeding, resting or calving 
areas of species of special interest (e.g. marine turtles, dugongs 
and cetaceans) 

 sites containing common species that represent a distributional 
limit and are of scientific value or that contain feeding, breeding, 

B.7.3, B7.4, B.6.3, B.6.3.2.1, 
B.6.4, B1.3, B1.4 
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resting areas for populations of echidna, koala, platypus and 
other species of special cultural significance 

 sites of high biodiversity that are of a suitable size or with 
connectivity to corridors/protected areas to ensure survival in the 
longer term; such land may contain: 

- natural vegetation in good condition or other habitat in 
good condition (e.g. wetlands) 

- degraded vegetation or other habitats that still support 
high levels of biodiversity or act as  an important 
corridor for maintaining high levels of biodiversity in the 
area 

 a site containing other special ecological values (e.g. high 
habitat diversity and areas of high endemism) including 
seagrass beds 

 ecosystems that provide important ecological functions such as: 

- wetlands of national, state and regional significance 

- coral reefs 

- riparian vegetation 

- important buffer to a protected area or important habitat 
corridor between areas 

 declared fish habitat areas and sites containing protected 
marine plants under the Fisheries Act 1994 (Qld) 

 sites of palaeontologic significance such as fossil sites 

 sites of geomorphological significance, such as lava tubes or 
karst  

 protected areas that have been proclaimed under the NC Act 
and Marine Parks Act 2004 (Qld) or are under consideration for 
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proclamation 

 areas of major interest, or critical habitat declared under the NC 
Act 

 remnant vegetation listed under the Vegetation Management Act 
1999 (Qld) (VM Act) as containing endangered and of concern 
regional ecosystems where clearing is likely to result in land 
degradation and a loss of ecosystem function and biodiversity. 

Areas of special sensitivity include the marine environment and 
wetlands, wildlife breeding or roosting areas, any significant habitat 
or relevant bird flight paths for migratory species, bat roosting and 
breeding caves including existing structures such as adits and shafts, 
and habitat of threatened plants, animals and communities. 

 5.6 Matters of National 
Environmental 
Significance 

In relation to matters of National Environmental Significance listed as 
controlling provisions for the proposal an inventory of surveys, 
whether office-based or field-based, must be provided. These may 
be provided as appendices, but must at least be fully referenced and 
must be made publicly available unless DSEWPAC is furnished with 
compelling reasons not to do so.  

B6.0, Appendix K2, B.7.0, 
Appendix L 

 Any anticipated future surveys to be conducted in relation to matters 
of National Environmental Significance, whether office-based or field-
based, must also be discussed. 

B.23.2, B.6.5, B.7.5 
 

 Output from the protected matters search tool (accessible from 
DSEWPAC's website) must be also included as an appendix  

B.6.3.7.1, B.7.2.1,Appendix 
K2, Appendix L1 

 The results, indicating the presence of matters of National 
Environmental Significance, must also be provided.  Any species or 
values considered likely or known to occur in areas impacted by the 
controlled action must be addressed.  
 
The description of matters of National Environmental Significance 
should focus on, but not be limited to the following controlling 
provisions:  

B.6.3, B.6.4, B.7.3, B.7.4 
Appendix K2, Appendix L, 
B.6.4.14 
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a) World Heritage properties (sections 12 & 15A);  
b) National Heritage places (sections 15B & 15C);  
c) Wetlands of international importance (sections 16 & 17B);  
d) Listed threatened species and ecological communities (sections 
18 & 18A);  
e) Listed migratory species (sections 20 & 20A);  
f) Commonwealth marine areas (sections 23 & 24A); and  
g) Great Barrier Reef Marine Park (sections 24B & 24C)  

 5.9 The Existing 
Environment 

A description of the environment of the proposal site and the 
surrounding areas that may be affected by the action.  It is 
recommended that this include the following information: 
…d) Identify the desired conservation outcomes that the project has 
for matters of National Environmental Significance;  

B.6.3, B.7.3 
 

 e) Describe the biophysical/regional conditions that are required for 
matters of National Environmental Significance to be maintained and 
that are required to reach articulated conservation objectives for 
matters of National Environmental Significance;  

B.6.3, B.7.3 
 

 …g) Describe and quantify natural variability of matters of National 
Environmental Significance where adequate data is available or can 
be sourced; 

B.6.3, B.7.3 
 

 h) Describe the extent to which the general environment, ecosystems 
and matters of National Environmental Significance are already 
stressed by natural and anthropogenic effects;  

B.6.3, B.6.4.14, B.7.3, B.7.4 
 
 

5.5.1 Sensitive 
environmental 
areas 

 Potential impacts and mitigation measures 
Discuss the impact of the project on species, communities and 
habitats of local, regional or national significance in sensitive 
environmental areas as identified above. Include human impacts and 
the control of any domestic animals introduced to the area.  

B.6.4, B.7.3.5, B.7.4 

5.5.1 Sensitive 
environmental 
areas 

 Demonstrate how the project would comply with the following 
hierarchy: 

 avoiding impact on areas of remnant vegetation and other 
areas of conservation value including listed species and their 
habitat 

B6.4, B6.5, B6.7, B.7.4, B.7.5,  
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 mitigating impacts through rehabilitation and restoration 
including, where relevant, a discussion of any relevant previous 
experience or trials of the proposed rehabilitation  

 measures to be taken to replace or offset the loss of 
conservation values where avoiding and mitigating impacts 
cannot be achieved. 

Explain why the measures above would not apply in areas where loss 
would occur. 

5.5.1 Sensitive 
environmental 
areas 

 Discuss the boundaries of the areas impacted by the project within or 
adjacent to an endangered ecological community, including details 
of footprint width. If the project area will impact upon a threatened 
community, include reasons for the preferred alignment and the 
viability of alternatives.  

B6.3, B.7.3 
 

5.5.1 Sensitive 
environmental 
areas 

 Address any actions of the project or likely impacts that require an 
authority under the NC Act, and/or would be assessable 
development for the purposes of the VM Act. 
 
Outline how these measures will be implemented in the overall EMP 
for the project.  
 
Provide details about the approvals that will be required under the NC 
Act and the VM Act for development made assessable under SPA. 
The overall EMP for the project should address the performance 
requirements of the relevant policies and regional vegetation 
management codes published by DERM.  

B6.4, B.6.5, B.7.4, B.7.2.2, 
B.7.5, C.2.2 
 
 

5.5.1 Sensitive 
environmental 
areas 

 Where relevant, this section should discuss environmental offset 
requirements in accordance with the Queensland Government 
Environmental Offsets Policy (Environmental Protection Agency 

2008b) and take into account the applicable specific-issue offset 
policies, as follows: 

- Policy for Vegetation Management Offsets 
(Department of Environment and Resource 
Management 2011b) 

B6.4.2.7, B23.2 
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- Queensland Biodiversity Offset Policy (Department of 
Environment and Resource Management 2011c) 

- Mitigation and Compensation for Works or Activities 
Causing Marine Fish Habitat Loss (Fish Habitat 
Management Operational Policy FHMOP 005) (Dixon 
& Beumer 2002).  

5.5.1 Sensitive 
environmental 
areas 

 Describe any departure from no net loss of ecological values. B6.4.2.7, B.7.4, B7.7 

5.5.2 Terrestrial 
flora 

 Description of environmental values 
Provide vegetation mapping for all relevant project sites. Adjacent 
areas should also be mapped to illustrate interconnectivity. Mapping 
should also illustrate any larger scale interconnections between areas 
of remnant or regrowth vegetation where the project site includes a 
corridor connecting those other areas.  

B.7.3.4 

 Discuss any variances between site mapping and mapping produced 
by the Queensland Herbarium. 

B.7.2 

 Describe the terrestrial vegetation communities within the affected 
areas at an appropriate scale (maximum 1:10 000), with mapping 
produced from aerial photographs and ground-truthing, showing the 
following: 

- location and extent of vegetation types using the 
regional ecosystem type descriptions in accordance 
with the REDD 

- location of vegetation types of conservation 
significance based on regional ecosystem types and 
occurrence of species listed as protected plants under 
the Nature Conservation (Wildlife) Regulation 1994 
(Qld) and subsequent amendments, as well as areas 
subject to the VM Act 

- the current extent (bioregional and catchment) of 
protected vegetation types of conservation 
significance within the protected area estate (national 

B.7.3 
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parks, conservation parks, resource reserves, nature 
refuges and conservation reserves under the Land Act 
1994 (Qld)) 

- any plant communities of cultural, commercial or 
recreational significance  

- the location of any horticultural crops in the vicinity of 
the project area  

- location and abundance of any exotic or weed 
species.  

 Highlight sensitive or important vegetation types, including any 
marine littoral and subtidal zone and riparian vegetation, and their 
value as habitat for fauna and conservation of specific rare floral and 
faunal assemblages or community types. The description should 
contain a review of published information regarding the assessment 
of the significance of the vegetation to conservation, recreation, 
scientific, educational and historical interests. 
For each significant natural vegetation community likely to be 
impacted by the project, vegetation surveys should be undertaken at 
an appropriate number of sites, allowing for seasonal factors, and 
satisfying the following: 

- the relevant regional vegetation management codes  
- site data should be recorded in a form compatible 

with the Queensland Herbarium CORVEG database 
- the minimum site size should be 10 × 50 metres 
- a complete list of species present at each site should 

be recorded 
- the surveys to include species structure, assemblage, 

diversity and abundance 
- the relative abundance of plant species present to be 

recorded 
- any plant species of conservation, cultural, 

commercial or recreational significance to be 
identified 

- any plant species of conservation, cultural, 

B.7.2, B.7.3, B.7.4, B.6.3, 
B.6.4 
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commercial or recreational significance to be 
identified 

- specimens of species listed as protected plants under 
the Nature Conservation (Wildlife) Regulation, other 
than common species, are to be submitted to the 
Queensland Herbarium for identification.  

Existing information on plant species may be used instead of new 
survey work, provided that the data is derived from previous surveys 
at the site consistent with the above methodology. The methodology 
used for flora surveys should be specified in the appendices to the 
report. 

 Potential impacts and mitigation measures 
Describe the potential environmental harm to the ecological values of 
the area arising from the construction, operation and 
decommissioning of the project including clearing, salvaging or 
removing vegetation. Discuss the indirect effects on remaining 
vegetation. Consider short- and long-term effects and comment on 
whether the impacts are reversible or irreversible.  
With regard to all components of the project, include: 

- a description of the potential impacts that clearing 
vegetation will have on listed species and 
communities in the extent of the proposed vegetation 
clearing 

- any management actions to minimise vegetation 
disturbance and clearance 

- a discussion of the ability of identified vegetation to 
withstand any increased pressure resulting from the 
project and any measures proposed to mitigate 
potential impacts 

- a description of the methods to ensure rapid 
rehabilitation of disturbed areas following 
construction, including the species chosen for 
revegetation, which should be consistent with the 
surrounding associations 

B.7.4, B.7.5, B.7.6, C2.2, C2.5 
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- details of any post construction monitoring programs 
- a discussion of the potential environmental harm on 

flora due to any alterations to the local surface and 
groundwater environment with specific reference to 
impacts on riparian vegetation or other sensitive 
vegetation communities 

- a description of any foreseen impacts which increase 
the susceptibility of ecological communities and 
species to the impacts of climate change.  

 Outline how these measures will be implemented in the overall EMP 
for the project. Weed management strategies are required for 
containing existing weed species (e.g. parthenium and other 
declared plants) and ensuring no new declared plants are introduced 
to the area. Refer to the local government authority’s pest 
management plan and any strategies and plans recommended for 
the project area by Biosecurity Queensland. Discuss the strategies in 
accordance with provisions of the Land Protection (Pest and Stock 
Route Management) Act 2002 (Qld) in the main body of the EIS and 
in the pest management plan within the EMP for the project.  

B.7.4, C2.2, C2.5 
 
 
 
 
 
 

5.5.3 Terrestrial 
fauna 

 Description of environmental values 
Describe the terrestrial and riparian fauna occurring in the areas 
affected by the proposal, noting the broad distribution patterns in 
relation to vegetation, topography and substrate. The description of 
the fauna present or likely to be present in the area should include: 

- species diversity (i.e. a species list) and abundance of 
animals of recognised significance 

- any species that are poorly known but suspected of 
being rare or threatened 

- habitat requirements and sensitivity to changes, 
including movement corridors and barriers to 
movement 

- the existence of feral or introduced animals including 
those of economic or conservation significance 

- existence (actual or likely) of any species/communities 

B.7.3 
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of conservation significance in the study area, 
including discussion of range, habitat, breeding, 
recruitment feeding and movement requirements, and 
current level of protection (e.g. any requirements of 
protected area management plans or threatened 
species recovery plans) 

- habitat requirements and sensitivity to changes, 
including movement corridors and barriers to 
movement 

- an estimate of commonness or rarity for the listed or 
otherwise significant species 

- use of the area by coastal/marine birds, migratory 
birds, nomadic birds and terrestrial fauna. 

 Identify any species listed by the EPBC Act and the NC Act occurring 
in the project area. Identify any species listed by the DERM ‘Back on 
Track’ species prioritisation methodology (refer to 
www.derm.qld.gov.au/wildlife-ecosystems/wildlife/ 
back_on_track_species_prioritisation_framework/index.html).  

B7.3.4, B.7.4.6.4 

 Indicate how well any affected communities are represented and 
protected elsewhere in the bio-region where the project occurs. 
Specify the methodology used for fauna surveys. Provide relevant site 
data to DERM in a format compatible with the Wildlife Online 
database for listed threatened species (refer to 
www.derm.qld.gov.au/wildlife-
ecosystems/wildlife/wildlife_online/index.html). 

B7.4.6.4 

 Potential impacts and mitigation measures 
The assessment of potential impact should consider impacts the 
project may have on terrestrial fauna, relevant wildlife habitat and 
other fauna conservation values, including: 

- impacts due to loss of range/habitat, food supply, 
nest sites, breeding/recruiting potential or movement 
corridors or as a result of hydrological change 

- impacts on native species, particularly species of 

B.7.4.1, B.7.6 
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conservation significance 
- cumulative effects of direct and indirect impacts 
- threatening processes leading to progressive loss 
- a description of any foreseen impacts which increase 

the susceptibility of ecological communities and 
species to the impacts of climate change. 

 Describe strategies for protecting rare or threatened species, and 
discuss any obligations imposed by state or Commonwealth 
endangered species legislation or policy or international obligations 
(i.e. JAMBA, CAMBA and ROKAMBA).  

B.7.4.6.4, B.7.2 

 Address any actions of the project or likely impacts that require an 
authority under the NC Act. Provide the following information on 
mitigation strategies: 

- measures to avoid and mitigate the identified impacts. 
Any provision for buffer zones and movement 
corridors, nature reserves or special provisions for 
migratory animals should be discussed and 
coordinated with the outputs of the flora assessment 

- details of the methodologies that would be used to 
avoid injuries to livestock and native fauna as a result 
of the project’s construction and operational works, 
and if accidental injuries should occur, the 
methodologies to assess and handle injuries 

- strategies for complying with the objectives and 
management practices of relevant recovery plans. 

d) Outline how these measures will be implemented in the overall 
EMP for the project. Rehabilitation of disturbed areas should 
incorporate, where appropriate, provision of nest hollows and 
ground litter. 

B.7.5 

 Address feral animal (including pest) management strategies and 
practices. The study should develop strategies to ensure that the 
project does not contribute to increased encroachment of a feral 
animal species. Refer to the local government authority’s pest 

B.7.3.5, B.7.4.3, B.7.5.5 
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management plan and any strategies and plans recommended for 
the project area by Biosecurity Queensland. Discuss the strategies in 
accordance with the provisions of the Land Protection (Pest and 
Stock Route Management) Act in the main body of the EIS and in the 
pest management plan within the EMP for the project. 

5.5.4 Aquatic 
ecology 

 Description of environmental values 
General 
Describe the aquatic flora and fauna present, or likely to be present, 
in the areas affected by the proposal, noting the patterns and 
distribution in the waterways and any associated wetlands. Include: 

- fish species, mammals, reptiles, amphibians, 
crustaceans and aquatic invertebrates occurring in the 
waterways within the affected area (as defined under 
section 5 of the Fisheries Act 1994) 

- any rare or threatened marine species 
- a description of the habitat requirements and the 

sensitivity of aquatic species to changes in flow 
regime, water levels and water quality in the project 
areas 

- aquatic plants including native and exotic/weed 
species 

- aquatic and benthic substrate 
- habitat downstream of the project or potentially 

impacted due to currents in associated lacustrine and 
marine environments 

- aquatic substrate and stream type, including extent of 
tidal influence and common levels such as highest 
astronomical tide and mean high water springs.  

B6.3, Appendix K2 

 5.9 The Existing 
Environment 

A description of the environment of the proposal site and the 
surrounding areas that may be affected by the action. It is 
recommended that this include the following information:  
a) Listed migratory species and listed threatened species and 
ecological communities that are likely to be present in the vicinity of 
the site, including but not limited to marine turtles, inshore dolphins, 

B6.3, B.7.3, Appendix K2, 
Appendix L  
 
) 
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cetaceans, dugong and migratory birds including shorebirds;  

 b) At a minimum the following details must be included:  
i. details of the scope, timing (survey season/s) and methodology for 
studies or surveys used to provide information on the listed 
species/community/habitat at the site (and in areas that may be 
impacted by the project).  

B6.3, Appendix K2, Appendix 
L, B.7.2, B.7.3 
 

 ii. include a summary of the location, size and breeding status of 
threatened and migratory species listed under the EPBC Act which 
are likely to occur in the area affected by the proposal. 

B.6.3, B.7.3, Appendix K2, 
Appendix L 
 

 c) Information on listed threatened and migratory species, including 
foraging, roosting, resting and nesting habitats, must include but not 
be limited to:  

i. describe and map critical habitat for threatened species, 
ecological communities and migratory species;  
ii. the importance of habitat in a local, regional, national and 
international context;  
iii. the status of the population (e.g. abundance) in the area 
likely to be affected by the proposed development relative 
to other areas outside the area likely to be affected;  
iv. genetic diversity;  
v. the viability of the local, regional and overall populations;  
vi. local and regional representation;  
vii. conservation and biodiversity values;  
viii. economic, social and cultural values of species;  
ix. the extent (in hectares) of any areas of important or 
unique habitat; and  
x. seasonality influences.  

B6.3, B.7.3, B.15.3, B.24.2.6,  
 

5.5.4 Aquatic 
ecology 

 Describe any wetlands listed by DERM as areas of national, state or 
regional significance and detail their values and importance for 
aquatic flora and fauna species. 

B6.3, Appendix K2 

 Flora 
Define the nature and extent of existing marine features such as 
littoral and sub-littoral lands, waterways, affected tidal and subtidal 

B6.3, Appendix K2 
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lands and marine plants vegetation (e.g. aquatic plants, salt couch, 
seagrass and mangroves) within the proposed area of development 
and in the areas adjacent to the project. 

 Conduct field assessments for plant species, preferably in both pre- 
and post-wet season conditions, as follows: 

- record site data in a form compatible with the 
Queensland Herbarium CORVEG database  

- record a complete list of species present at each site, 
including those species defined and protected under 
the Fisheries Act 

- record the relative abundance of plant species 
present  

- identify any plant species of conservation, cultural, 
commercial or recreational significance  

- submit specimens of species listed as protected 
plants under the Nature Conservation (Wildlife) 
Regulation (other than common species) to the 
Queensland Herbarium for identification and entry into 
the HERBRECS database. 

B6.3, Appendix K2 

 Fauna—megafauna 
Describe the aquatic fauna, such as dugongs, dolphins, whales, sea 
snakes and rays that may be impacted by the proposed 
development. 

B6.3.7, Appendix K2 

 Fauna—turtles 
Describe the turtle species that may be using beaches in proximity to 
the proposed development area. The proponent should monitor turtle 
nesting along beaches near the proposed project area for the 
duration of the turtle nesting seasons, for turtle species occurring in 
the area.  
Undertake a desktop review of information on the turtle communities 
of the study area, particularly the green, hawksbill, loggerhead, olive 
ridley and flatback turtles, paying specific attention to any anecdotal 
or recorded information on turtle populations frequenting the port 

B6.3.7, Appendix K2 
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area and any known nesting sites.  
Refer to studies of the turtle populations and consult DERM on 
historical data for the area, particularly in relation to previously 
conducted nesting surveys. 
Particular reference should be given to the protection of turtles from 
boat strike, given the potential increase in boat traffic closer to 
feeding grounds than the existing port channel.  

 Benthic macro invertebrates 
Benthic macro invertebrate communities likely to be directly or 
indirectly impacted by the project should be characterised for the 
assessment of the potential impacts of proposed capital works. 
Consider the effect of ongoing maintenance activities, including 
dredging, on benthic fauna. 

B6.3.6, Appendix K2 

 Reef communities 
Describe the reef communities that may be impacted by the 
proposed development. 

B6.3.5, Appendix K2 

 Potential impacts and mitigation measures 
Discuss the potential impacts of the project on the aquatic 
ecosystems, including: 

- loss of tidal flats on juvenile and adult aquatic species 
leading to loss of productivity in fish, crustaceans etc 

- loss of seagrasses in relation to the extent and 
regional significance of seagrass communities and 
associated impact on fisheries, dugongs, turtles etc  

- potential impacts associated with dredging and 
dredge material disposal (e.g. impacts of seagrass, 
mangroves, corals and benthic fauna) 

- potential impact of marine structures (whether 
temporary during construction or permanent) that may 
impair the movement of fish. Where waterway barrier 
works are proposed, these are to be described and 
mapped and will require approval under the Fisheries 
Act 

B6.4, B6.5 
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- benefits and/or disadvantages to recreational and 
commercial fishers resulting from provision of 
infrastructure or other aspects of the proposal 

- the impact of creating the reclaimed area and the 
likely colonisation of the marina and marine structures, 
including the breakwaters that may partially offset the 
adverse impacts of the development on marine 
biodiversity. Discuss the design of the reclamation 
area and breakwater in relation to Fisheries Guidelines 
for Fish-Friendly Structures—Fish Habitat Guideline 
006 (Derbyshire 2006) and, where appropriate, 
demonstrate fish-friendly design features of the 
proposed infrastructure 

- potential impacts from climate change and the 
project’s potential to increase the susceptibility of 
aquatic ecological communities and species, e.g. 
coral bleaching. 

 5.10.1 Impacts to listed 
migratory species, 
threatened species and 
ecological communities 

The EIS must provide an assessment of all potential and likely 
impacts to listed migratory species, threatened species and 
ecological communities from the construction and on-going 
operation of the development. 

B6.4, B.7.4 
 

 5.10.2 Impacts to listed 
values of the great barrier 
reef world heritage 
property 

Provide an assessment of all potential and likely impacts to the World 
Heritage values of the Great Barrier Reef World Heritage property that 
have been identified as being expressed in the vicinity of the proposal 
during construction, operation and (if applicable) decommissioning 
of the proposal. This assessment must include an analysis of the 
impact of the proposal on the expression of the values at this location 
and how this in turn impacts on the overall values of the Great Barrier 
Reef World Heritage property. 

Part B, B.6.4.14.2, B.7.4.6.2, 
B.23, B.24.2 

 Provide an analysis of direct, indirect and relevant impacts of the 
proposal on the integrity and Outstanding Universal Value of the 
Great Barrier Reef World Heritage Area. 

B.6.4.14.2, B.24.2, A.2.6.2.1,  

 5.10.3 Impacts to listed Provide an assessment of all potential and likely impacts to the Part B, B.6.4.14.4, B.24.2.2 
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values of the Great Barrier 
Reef National Heritage 
Place 

National Heritage values of the Great Barrier Reef National Heritage 
place that have been identifies as being expressed in the vicinity of 
the proposal during construction, operation and (if applicable) 
decommissioning of the proposal.  This assessment must include an 
analysis of the impact on the overall values of the Great Barrier Reef 
National Heritage Place.   

 5.10.4 Impacts to the 
Bowling Green Bay 
Ramsar Site 

Provide an assessment of all potential and likely impacts to the 
ecological character of the Bowling Green Bay Ramsar site during 
construction, operation and (if applicable) decommissioning of the 
proposal. 

B6.4.14.5, B.6.4.13.5, 
B.24.3.2, B.7.4.6.3  

 5.10.5 Impacts to the 
Commonwealth Marine 
Environment 

Provide an assessment and discussion of the potential direct, indirect 
and consequential impacts of the proposed development on the 
Commonwealth marine environment. 

B6.4.14.7, B.24.3.1, 
B.6.4.13.7, B.18.3.3 

 5.10.6 Impacts to the 
Great Barrier Reef Marine 
Park 

Provide an assessment and discussion of the potential direct, indirect 
and consequential impacts of the proposed development on the 
environment and values of the Great Barrier Reef Marine Park. 

Part B, B6.4.14.8, B.24.3 
 

5.5.4 Aquatic 
ecology 

 Describe proposed mitigation actions, including:  
- proposed location, type and design of waterway 

barrier works (both temporary and permanent) that 
would impact on aquatic resources, particularly fish 
movement; and provide an appropriately scaled map 

- potential mechanism to ensure adequate fish passage 
is provided at proposed waterway barriers 

- strategies for protecting any rare or threatened 
species 

- measures to reduce the impacts on the Australian 
snubfin dolphin, Indo-Pacific humpback dolphin, 
turtles and dugongs related to increased commercial 
use (i.e. boat strike, degraded water quality) 

- measures to avoid fish spawning periods, such as 
seasonal construction of waterway crossings and 
measures to facilitate fish movements through water 
crossings 

B6.5 



 

Page 65 
AECOM Rev 2  

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

- offsets proposed for unavoidable, permanent loss of 
fisheries habitat in accordance with Mitigation and 
Compensation for Works or Activities Causing Marine 
Fish Habitat Loss (Fish Habitat Management 
Operational Policy 005) (Dixon & Beumer 2002). 

- methods to minimise the potential for introducing or 
spreading weed species or plant disease 

- monitoring aquatic biology health, productivity and 
biodiversity in areas subject to direct discharge 

- measures to prevent direct impacts on marine fauna 
and flora by any dredging works. 

  Address any actions of the project or likely impacts that require an 
authority under the relevant legislation including the NC Act and/or 
the Fisheries Act. Outline how these measures will be implemented in 
the overall EMP for the project. 

B6.5 

5.6 Water 
resources  
5.6.1 Description 
of environmental 
values 

 Describe the existing water resources that may be affected by the 
project in the context of environmental values, as defined in such 
documents as: 

- the EP Act 
- Environmental Protection (Water) Policy 2009 (EPP 

(Water)) 
- Australia and New Zealand Guidelines for Fresh and 

Marine Water Quality (Australian and New Zealand 
Environment and Conservation Council & Agriculture 
and Resource Management Council of Australia and 
New Zealand 2000) 

- Queensland Water Quality Guidelines 2009 
(Department of Environment and Resource 
Management 2009). 

B.2.3, B.2.2, B.4.2, B.4.3 
 
 
 

 Provide an indication of the quality and quantity of water resources in 
the vicinity of the project area, describing: 

- existing surface and groundwater in terms of physical, 
chemical and biological characteristics 

B.2.3  
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- existing surface drainage patterns, flows, history of 
flooding including extent, levels and frequency and 
present water uses. 

 Describe the environmental values of the surface waterways 
(including Ross River and Ross Creek) and groundwater of the 
affected area in terms of: 

- values identified in the EPP (Water) 
- physical integrity, fluvial processes and morphology, 

including riparian zone vegetation and form, if relevant 
- any impoundments (e.g. dams, levees, weirs etc.)  
- hydrology of waterways and groundwater  
- sustainability, including both quality and quantity 
- dependent ecosystems 
- existing and other potential surface and groundwater 

users  
- water resource plans relevant to the affected 

catchments. 

B.2.3.1, B.2.4 
 
 
 
 
 

 If the project is likely to use or affect local sources of groundwater, 
describe groundwater resources in the area in terms of: 

- geology/stratigraphy 
- aquifer type—such as confined, unconfined 
- depth to and thickness of the aquifers 
- depth to water level and seasonal changes in levels 
- groundwater flow directions (defined from water level 

contours) 
- interaction with surface water 
- possible sources of recharge 
- potential exposure to pollution 
- current access to groundwater resources in the form 

of bores, springs and ponds (including quantitative 
yield of water and locations of access).  

The groundwater assessment should also be consistent with relevant 
guidelines for the assessment of acid sulfate soils including spatial 
and temporal monitoring to accurately characterise baseline 

B.2.3.2, B.2.4 
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groundwater characteristics. 

5.6.2 Potential 
impacts and 
mitigation 
measures 

 Assess the potential impacts of the project on water resource 
environmental values identified in the previous section. Also, define 
and describe the objectives and practical measures for protecting or 
enhancing water resource environmental values, to describe how 
nominated quantitative standards and indicators may be achieved, 
and how the achievement of objectives will be monitored, audited 
and managed. Include the following: 

- potential impacts on the flow and the quality of 
surface and groundwater from all phases of the 
project, with reference to their suitability for the current 
and potential downstream uses and discharge 
licences 

- an assessment of all likely impacts on groundwater 
depletion or recharge regimes 

- potential impacts of surface water flow on existing 
infrastructure, with reference to the EPP (Water) and 
the Water Act 2000 

- chemical and physical properties of any wastewater 
(including stormwater at the point of discharge into 
natural surface waters), and the toxicity of effluent to 
flora and fauna 

- potential impacts on other downstream receiving 
environments, if it is proposed to discharge water to a 
riverine system 

- the results of a risk assessment for uncontrolled 
releases to water due to system or catastrophic 
failure, implications of such emissions for human 
health and natural ecosystems, and list strategies to 
prevent, minimise and contain impacts 

- an assessment of the potential to contaminate surface 
and groundwater resources and measures to prevent, 
mitigate and remediate such contamination. 

Strategies should be adequately detailed to demonstrate best 

B2.0  
B.2.4, B.2.5  
 
 
 
 
 
 
 
 
 
B4.4.3.1 
 
 
 
C2.4, C2.4 
 
 
B.2.5 
 
 
B.4.4.4.1 
Part C, A.2.4.3  
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practice management and that environmental values of receiving 
waters will be maintained to nominated water quality objectives. 
Describe the monitoring programs that will assess the effectiveness 
of management strategies for protecting water resources during the 
construction, operation and decommissioning of the project. Outline 
how these strategies are incorporated into appropriate sections of the 
EMP. 

5.7.1 Description 
of environmental 
values 

 Describe the existing air quality that may be affected by the project in 
the context of environmental values as defined by the EP Act and 
Environmental Protection (Air) Policy 2008 (EPP (Air)) and State 
Planning Policy 5/10: Air, Noise and Hazardous materials 
(Department of Environment and Resource Management 2010g). 

B.9.2, B.9.3 

 Discuss the existing air shed environment, both local and regional, 
including:  

- background levels and sources of particulates, 
gaseous and odorous compounds and any major 
constituent  

- pollutants, including greenhouse gases, that may be 
generated by the project  

- baseline monitoring results, sensitive receptors  
- data on local meteorology and ambient levels of 

pollutants should be gathered to provide a baseline 
for later studies or for the modelling of air quality 
environmental harms.  

Parameters should include air temperature, wind speed and 
direction, atmospheric stability, mixing depth and other parameters 
necessary for input to the models. 

B.9.3 

5.7.2 Potential 
impacts and 
mitigation 
measures 

 Consider the following air quality issues and their mitigation: 
- an inventory of air emissions from the project 

expected during construction and operational 
activities  

- ‘worst case’ emissions that may occur during 
operation. If these emissions are significantly higher 

B.9.3, B.9.4, B.8.4 
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than those for normal operations, it will be necessary 
to separately evaluate the worst-case impact to 
determine whether the planned buffer distance 
between the facility and neighbouring sensitive 
receptors will be adequate 

- ground level predictions should be made at any site 
that includes the environmental values identified by 
the EPP (Air), including any sites that could be 
sensitive to the effects of predicted emissions 

- dust generation from construction activities, especially 
in areas where construction activities are adjacent to 
existing road networks or are in close proximity to 
sensitive receivers 

- climatic patterns that could affect dust generation and 
movement 

- vehicle emissions and dust generation along major 
haulage routes both internal and external to the 
project site 

- human health risk associated with emissions from the 
facility of all hazardous or toxic pollutants  

- impacts on terrestrial flora and fauna. 

  Detail the mitigation measures together with proactive and predictive 
operational and maintenance strategies that could be used to 
prevent and mitigate impacts. 

B.9.5 

  Discuss potential air quality impacts from emissions, with reference 
to the National Environmental Protection (Ambient Air Quality) 
Measure 2003 (Cwlth) and the EPP (Air). If an emission is not 
addressed in these legislative instruments, the emission should be 
discussed with reference to its risk to human health, including 
appropriate health-based guidelines/standards. 

B.9.2, B.9.4 

5.8.1 Description 
of environmental 
situation 

 Provide an inventory of projected annual emissions for each relevant 
greenhouse gas, with total emissions expressed in ‘CO2 equivalent’ 
terms for the following categories:  

B.11 
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- Scope 1 emissions—means direct emissions of 
greenhouse gases from sources within the boundary 
of the facility and as a result of the facility’s activities 

- Scope 2 emissions—means emissions of greenhouse 
gases from the production of electricity, heat or steam 
that the facility will consume, but that are physically 
produced by another facility 

Briefly describe method(s) by which estimates were made. 
 
Use the National Greenhouse Accounts (NGA) Factors 
(Commonwealth of Australia 2010) as a reference source for 
emission estimates, supplemented by other sources where 
practicable and appropriate. As a requirement of the NGA factors, 
estimates should include the loss of carbon sink capacity of 
vegetation due to clearing and impoundment. 

5.8.2 Potential 
impacts and 
mitigation 

 Discuss the potential for greenhouse gas abatement measures, 
including: 
the proposed measures (alternatives and preferred) to avoid and/or 
minimise direct greenhouse gas emissions 
how the preferred measures minimise emissions and achieve energy 
efficiency 
any opportunities to further offset greenhouse gas emissions through 
indirect means including sequestration and carbon trading. 

B.11.5 

5.9.1 Description 
of environmental 
values 

 Describe the existing noise and vibration environment that may be 
affected by the project in the context of the environmental values 
defined by the Environmental Protection (Noise) Policy 2008. The 
Noise Measurement Manual (Environmental Protection Agency 2000) 
should be considered and references should be made to the EPA 
Guideline: Noise and vibration from blasting (Environmental Protection 
Agency 2006) and Guideline: Planning for noise control 
(Environmental Protection Agency 2004). 

B.10.2 B.10.3 

 Identify sensitive noise receptors adjacent to all project components 
and estimate typical background noise and vibration levels based on 

B.10.3 
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surveys at representative sites. Discuss the potential sensitivity of 
such receptors and nominate performance indicators and standards. 

5.9.2 Potential 
impacts and 
mitigation 
measures 

 Describe the impacts of noise and vibration generated during the 
construction and operational phases of the project. Noise and 
vibration impact analysis should include: 

- the levels of noise and vibration generated, including 
noise contours, assessed against current typical 
background levels, using modelling (such as 
Environmental Noise Model or SoundPLAN) where 
appropriate 

- impact of noise, including low frequency noise (noise 
with components below 200 Hz) and vibration at all 
potentially sensitive receivers (e.g. residences, social 
and public infrastructure, such as health, recreational 
and educational facilities, roads, etc) compared with 
the performance indicators and standards nominated 
above 

- impact on terrestrial and aquatic fauna 
- proposals to minimise or eliminate these effects, 

including details of any screening, lining, enclosing or 
bunding of facilities, or timing schedules for 
construction and operations that would minimise 
environmental harm and environmental nuisance from 
noise and vibration 

- options for sensitive receivers that are otherwise 
unable to achieve a satisfactory internal noise level for 
the preservation of health and wellbeing as identified 
within the EPP (Noise). 

B.10.4, B.10.5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B.7.4.4, B.7.5.3, B.6.4.7 
 

 Night-time works 
Provide details of any night-time work that may be undertaken. 
Specifically include: 

- the reasons why night-time work may be undertaken 
(e.g. to avoid peak traffic periods, or to undertake 
work in a rail corridor) 

B.10.4.3.2, B10.6, C2.2(1.8.7)
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- the likely duration of work (if known) 
- the proposed hours of the work 
- the nature of the work to be undertaken 
- the likely impact on residents and the associated 

mitigation measures to be undertaken by the 
proponent 

- the methods that will be used to communicate with 
affected residents. 

5.10.1 Waste 
generation 

 Identify and describe all sources, likely volumes and quality (where 
applicable) of waste associated with construction, operation and 
decommissioning of all aspects of the project. Reference is to be 
made to the Waste Reduction and Recycling Act 2011 (Qld). 
Describe: 

- waste generated by delivery of material to site(s) 
- all chemical and mechanical processes conducted on 

the construction sites that produce waste  
- the amount and characteristics of solid and liquid 

waste produced on site by the project 
- hazardous materials to be stored and/or used on site, 

including environmental toxicity data and 
biodegradability. 

e) B.12.4 

5.10.2 Waste 
management 

 Assess the potential impact of all wastes generated during 
construction and operation, with regard for best practice waste 
management strategies in accordance with the Waste Reduction and 
Recycling Act. Provide details of each waste in terms of: 

- the options available for avoidance/minimisation 
- operational handling and fate of all wastes including 

storage 
- on-site treatment methods proposed for any wastes 
- methods of disposal (including the need to transport 

wastes off site for disposal) proposed to be used for 
any trade wastes, liquid wastes and solid wastes 

- the potential level of impact on environmental values 
- measures to ensure stability of the waste storage 

B.12.4.2, B.12.5, B.12.3.2 
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areas and impoundments 
- methods to prevent seepage and contamination of 

groundwater from stockpiles and/or storage areas 
and impoundments 

- measures to minimise attraction of vermin, insects 
and pests 

- options available for using recycled materials 
- market demand for recyclable waste (where 

appropriate) 
- decommissioning of the construction site. 

5.11 Indigenous 
cultural heritage 

 Identify areas covered by applications for native title claims or native 
title determinations, providing boundary descriptions of native title 
representative body(ies), and whether it is necessary to notify the 
representative body(ies) or if there is evidence that native title does 
not exist. 

B1.3.3.1, B15.3.1 
 

5.11.1 Description 
of existing 
indigenous 
cultural heritage 
values 

 Describe the existing Indigenous cultural heritage values that may be 
affected by the project and the environmental values of the cultural 
landscapes of the affected area in terms of the physical and cultural 
integrity of the landforms. 

B15.3 

 Also describe how, in conjunction with the appropriate Indigenous 
people, the cultural heritage values were ascertained. This could 
include: 

- the results of any Aboriginal cultural heritage survey 
undertaken 

- the DERM Aboriginal Cultural Heritage Register and 
Database 

- any existing literature relating to Indigenous cultural 
heritage in the project area. 

B.15.2.2 

5.11.2 Potential 
impacts and 
mitigation 
measures 

 Define and describe the objectives and practical measures for 
protecting or enhancing Indigenous cultural heritage environmental 
values. Describe how nominated quantitative standards and 
indicators may be achieved for cultural heritage management, and 
describe how the achievement of the objectives will be monitored, 

B.15.4, 15.5 
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assessed and managed. 
 
The EIS should provide an assessment of likely effects on sites of 
Indigenous cultural heritage value, including but not limited to the 
following: 

- description of the significance of artefacts, items or 
places of conservation or cultural heritage values likely 
to be affected by the project and their values at a 
local, regional and national level 

- recommended means of mitigating any negative 
impact on cultural heritage values and enhancing any 
positive impacts. 

 
As a minimum, impact assessment, management and protection 
strategies should satisfy statutory responsibilities and duties of care. 

 If an NT agreement is not finalised or a CHMP has not been 
approved when the EIS is submitted to the Coordinator-General, the 
following must be provided:  

- an outline of the draft CHMP or draft plan within the 
NT agreement that addresses management and 
protection strategies for cultural heritage, subject to 
any confidentiality provisions, outlining the position of 
the relevant parties  

- details of the proposed steps and timeframes for 
finalising the CHMP or NT agreement. 

B.15.5 

5.11.3 Native title  Identify areas covered by applications for native title claims or native 
title determinations, providing boundary descriptions of native title 
representative body(ies), and whether it is necessary to notify the 
representative body(ies) or if there is evidence that native title does 
not exist. 

B1.3.3.1, B15.3.1 

 Identify the potential for native title rights and interests likely to be 
impacted upon by the project and the potential for managing those 
impacts by an Indigenous land use agreement or other native title 

B1.3.3.1, B15.3.1 



 

Page 75 
AECOM Rev 2  

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

compliance outcomes. 

5.12.1 Description 
of existing non-
indigenous 
cultural heritage 
values 

 Include a cultural heritage study that describes non-Indigenous 
cultural heritage sites and places, and their values. Any such study 
should be conducted by an appropriately qualified cultural heritage 
practitioner and should include the following: 

- review of: 
 the Australian Heritage Places Inventory 
 the Queensland Heritage Register and other information 

regarding places of potential non-Indigenous cultural 
heritage significance 

 any local government heritage register 
 any existing literature relating to the heritage of the 

affected areas 
- liaison with relevant community groups/organisations 

(e.g. local historical societies) concerning places of 
non-Indigenous cultural heritage significance located 
or identified 

- locations of culturally and historically significant sites, 
shown on maps, that are likely to be impacted by the 
project  

- a constraints analysis of the proposed development 
area to identify and record non-Indigenous cultural 
heritage places. 

B.16.0 
 
B.16.2, B.16.3 

5.12.2 Potential 
impacts and 
mitigation 
measures 

 Provide an assessment of any likely effects on sites of non-
Indigenous cultural heritage values, including but not limited to the 
following:  

- description of the significance of artefacts, items or 
places of conservation or non-Indigenous cultural 
heritage value likely to be affected by the project and 
their values at a local, regional, state and national level  

- recommended means of mitigating any negative 
impacts on non-Indigenous cultural heritage values 
and enhancing any positive impacts  

- strategies to manage places of historic heritage 

B.16.4 
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significance, taking account also of community 
interests and concerns. 

6.1 Description of 
existing social 
values 

 Conduct a social impact assessment and consider: 
- the social and cultural area, which should include the 

suburbs intersected by and adjacent to the project 
- community engagement 
- a social baseline study 
- a workforce profile 
- potential impacts and mitigation measures 
- management strategies. 

B13.0 
B.13.3.1 
 
13.3.2, A.2.5 
B.13.3.3 
B.13.3.3.2, B.19.3.5 
B.13.4, B.13.5 
 

6.1.1 Social and 
cultural area 

 Define the project’s social and cultural area of influence, including the 
local, district, regional and state level as relevant, taking into account 
the: 

- potential for social and cultural impacts to occur  
- location of other relevant proposals or projects  
- location and types of physical and social 

infrastructure, settlement and land use patterns 
- social values that might be affected by the project 

(e.g. integrity of social conditions, visual amenity and 
liveability, social harmony and wellbeing, and sense of 
community) 

- Indigenous social and cultural characteristics, such as 
native title rights and interests, and cultural heritage 

- use of the harbour/port area for commercial and 
recreational boating and fishing. 

B13.0, B.13.3.1 
 
B.13.4 
B.13.3.3.11 
B.13.3.3.7 - B.13.3.3.10 
 
B.13.3.4, B.13.4.3 
 
B.13.3.3.3, B.13.4.12, 
B.13.3.3.9 
B.13.3.1.4, B.13.4.4.3 

 5.10.12 Other Uses Of 
The Area And Nearby 
Areas 

The EIS must identify the potential impacts of the proposed action on 
other uses of the area identified in section 5.9, including but not 
limited to the following:  
a) Social, cultural and heritage values for each stage of the proposal;  
b) Current and projected commercial, recreational and scientific use, 
including any changes in visitation patterns;  
c) Heritage and social values, including sites of historic or 
archaeological significance;  

A.2.5, B.1.4, B.4.3.2.11, B.4.4, 
B.4.4.3.2, B.6.4, B.6.4.4.1, 
B.13.4, B,15.4, B.16.4, B.17.4, 
B.18.3, B.18.4, B.19.4, B.24.0, 
B.23.0, Appendix R1 
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d) Commercial and recreational fishing; and  
e) Traditional use activities.  

6.1.2 Community 
engagement 

 Describe the community engagement processes used to conduct 
open and transparent dialogue with stakeholders. Such processes 
should include, but not limited to, the use of community reference 
group forums. Include the project’s planning and design stages and 
future operations including affected local and state authorities. 
Engagement processes will involve consideration of social and 
cultural factors, customs and values, and relevant consideration of 
linkages between environmental, economic, and social impact 
issues.  
Discuss engagement strategies and processes, including how 
complaint resolution will be addressed, for all stages of the project. 

A.2.5, B.13.3.2 

 5.8 Consultation The proponent is required to consult with all stakeholders, with a 
particular focus on individuals/sectors that may be affected by the 
proposal (affected parties), as part of the EIS process.   

A.2.5, B.13.3.2 

  Details of any consultation about the action must be provided. This is 
to include: 
a) Any consultation that has already taken place including details on 
the frequency, forum and timetables provided for consultation;  
b) Proposed consultation about relevant impacts of the action;  
c) If there has been consultation about the proposed action, details of 
the issues discussed, including the views of the affected and any 
documented response to, or result of, the consultation;  
d) Identification of affected parties, including a statement mentioning 
any communities that may be affected and describing their views;  
e) Details on how affected parties comments received during 
consultations have been addressed in the EIS; and  
f) Any further proposed consultation about potential impacts of the 
proposal. 

A.2.5, Appendix E1, B.13.3.2, 
B.13.4.5 

6.1.3 Social 
baseline study 

 Include a targeted baseline study of the people residing in the 
project’s social and cultural area is required to identify the project’s 
critical social issues, potential adverse and positive social impacts, 

B.13.3.3, A.2.5 
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and strategies and measures developed to address the impacts. The 
social baseline study should be based on qualitative, quantitative, 
and participatory methods. It should be supplemented by community 
engagement processes, and reference relevant data contained in 
Local and State Government publications, reports, plans, guidelines 
and documentation, including regional plans and, where available, 
community plans. 
Describe: 
the current social infrastructure including community and civic 
facilities (e.g. Townsville Yacht Club), services and networks—for 
definition see South East Queensland Regional Plan 2005–2026: 
Implementation Guideline No.5: Social infrastructure planning 
(Department of Infrastructure 2007) 
settlement patterns including the names, locations, size, history and 
cultural aspects of settlement in the social and cultural area 
the identity, values, lifestyles, vitality, characteristics and aspirations 
of communities in the social and cultural area, including Indigenous 
communities 
land use and land ownership patterns including: 

the number of properties directly affected by the project  
the number of families directly and indirectly affected by the 
project including Indigenous traditional owners and their 
families, property owners, and families of workers either living 
on the property or workers where the property is their primary 
employment. 

use of the social and cultural area for fishing, recreation, business 
and industry, tourism, aquaculture, and Indigenous cultural use of 
flora and fauna. 

 
 
 
 
 
B.13.3.3.7 
 
 
 
B.13.3.3.8 
 
B.13.3.4 
 
B.13.3.3.9 
 
 
 
 
 
B.13.3.3.10 

6.1.4 Workforce 
profile 

 Include a profile of the workforce that describes the: 
number of personnel to be employed, the skills base of the required 
workforce and the likely sources (i.e. local, regional or overseas) for 
the workforce during the construction and operational phases for 
each component of the project 
estimated number of people to be employed during construction and 

 
B.13.4.1, B.19.3.5 
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operation, and arrangements for their transport to and from the 
project areas, including proposed use of regional or charter air 
services. 
Estimates should be provided according to occupational groupings 
and variations in the workforce numbers for the duration of the project 
and show anticipated peaks in worker numbers during the 
construction and operation phase of the project. 

 Provide an outline of recruitment schedules and policies for recruiting 
workers, addressing recruitment of local and non-local workers 
including Indigenous workers, people from culturally and linguistically 
diverse backgrounds and people with a disability. 

B.13.3.3.3, B13.4.1.2, A.3.4.3. 
A.3.6.9 

 Provide information on the location of other major projects or 
proposals under study within the social and cultural area, together 
with workforce numbers. 

B.13.3.3.11 

6.2 Potential 
impacts 

 Assess and describe the type, level and significance of the project’s 
social impacts (both beneficial and adverse) on the local and cultural 
area, based on outcomes of community engagement processes and 
the social baseline study. Furthermore: 
describe and summarise outcomes of community engagement 
processes including the likely response of the affected communities, 
including Indigenous people and other interest groups such as port 
and marina users including the Townsville Yacht Club  
include sufficient data to enable affected local and state authorities to 
make informed decisions about the project’s effect on their business 
and plan for the provision of social infrastructure in the project’s 
social and cultural area  
address direct, indirect and secondary impacts from any existing 
projects and the proposed project including an assessment of the 
size, significance, and likelihood of these impacts at the local and 
regional level. Consider the following: 

key population/demographic shifts; disruptions to existing 
lifestyles, the health and social wellbeing of families and 
communities; social dysfunction including alcohol and drugs, 

B13.0 
 
 
B.13.3.2, A.2.5 
 
 
B.13.3, B.13.4 
 
 
B.13.3, B.13.4 
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crime, violence, and social or cultural disruption due to 
population influx 
the needs of vulnerable groups including women, children and 
young people, the aged and people with a disability 
Indigenous peoples including cultural property issues 
local, regional and state labour markets, with regard to the 
source of the workforce. Present this information according to 
occupational groupings of the workforce. Detail whether the 
proponent, and/or contractors, is likely to employ locally or 
through other means and whether there are initiatives for local 
employment business opportunities 
proposed new skills and training related to the project including 
the occupational skill groups required and potential skill 
shortages anticipated 
how much service revenue and work from the project would be 
likely to flow to the project’s social and cultural area 
impact of additional marine transport on recreational boating 
and fishing 
impacts of construction and operational workforces, their 
families, and associated contractors on housing and 
accommodation availability and affordability, land use and land 
availability. Discuss the capability of the existing housing and 
rental accommodation, to meet any additional demands 
created by the project, including direct impacts on Indigenous 
people. 

 Evaluate and discuss the potential cumulative social impacts 
resulting from the project including an estimation of the overall size, 
significance and likelihood of those impacts. In this context, 
‘cumulative impacts’ is defined as the additional impacts on 
population, workforce, accommodation, housing, and use of 
community infrastructure and services, from the project, and other 
proposals for development projects in the area, which are publicly 
known or communicated by DEEDI, if they overlap the proposed 
project in the same timeframe as its construction period. 

B.13.4, B.13.4.7 
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 Discuss the concept of longitudinal cumulative impacts, or ‘project 
fatigue’, where the community in the study area has been subjected 
to a number of large-scale construction projects in recent years. 

B.13.4.7 

6.2.1 Mitigation 
measures and 
management 
strategies 

 For identified social impacts, social impact mitigation strategies and 
measures should be presented to address the:  
recruitment and training of the construction and operational 
workforces and the social and cultural implications this may have for 
the host community, including if any part of the workforce is sourced 
from outside the social and cultural area  

B.13.5, B.13.4.1.1 

 housing and accommodation issues, in consultation with relevant 
local authorities and State Government agencies, with proposals for 
accommodating the project workforce and their families that avoid, 
mitigate or offset any short- and medium-term adverse effects on 
housing affordability and availability, including the rental market, in 
the social and cultural area  

B.13.5, B.13.4.2 

 demographic changes in the profile of the region and the associated 
sufficiency of current social infrastructure, particularly health and 
welfare, education, policing and emergency services   

B.13.5, B.13.3.3.6, B.13.3.3.7 

 adequate provision of education, training and employment for 
women, people with a disability, and Indigenous peoples via an 
Indigenous Participation Plan. 

B.13.5 

 Describe any consultation about acceptance of proposed mitigation 
strategies and how practical management and monitoring regimes 
are proposed to be implemented. 

B.13.5 

7.1.1 Description 
of affected local 
and regional 
economies 

 Describe the existing economy in which the project is located and the 
economies materially impacted by the project. Include: 
a map illustrating the local and regional economies (local government 
areas) that could be potentially affected by the project 
gross regional product or other appropriate measure of annual 
economic production 
population 
labour force statistics 
economic indicators 

B.19.3 
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the regional economy’s key industries and their contribution to 
regional economic income 
sufficient baseline economic data to underpin a comprehensive 
assessment of the direct, indirect, cumulative, costs and impacts of 
the project 
the key regional markets relevant to the project: 

labour market 
housing and land markets 
construction services and building inputs market 
regional competitive advantage and expected future growth. 

 5.5 Project details c) Describe the local and regional economic, social and built context, 
including historical and future trends (e.g. Australian Bureau of 
Statistics and Great Barrier Reef Outlook Report 2009) in which this 
project is proposed;  

B.1.2.2.1, B.1.3, B.13.3, 
B.19.3  

 5.5 Project details f) A detailed description of social and economic impacts and drivers 
for the proposal  

B.13.3, B.13.4, B.19.3, B.19.4, 
A.1.4 

7.1.1 Description 
of affected local 
and regional 
economies  

 With regard to the region’s key industries and factor prices, provide 
information on: 
current input costs (wage rates, building costs, housing rent etc.) 
land values in the region by type of use. 

B.19.3 

7.1.2 Potential 
impacts and 
mitigation 
measures 

 An assessment should use a Regional General Equilibrium Model 
analysis tool or similar model to measure impacts. 
The analysis should describe both the potential and direct economic 
impacts including estimated costs, if material, on industry and the 
community, assessing the following: 
property values 
industry output (e.g. large construction projects) 
employment 
commercial fishing 
the indirect impacts likely to flow to other industries and economies 
from the development of the project. This should also consider the 
implications of the project for future development 
the distributional effects of the proposal including proposals to 

B.19.4 
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mitigate any negative impact on disadvantaged groups. 

 Strategies for local participation 
The assessment of economic impacts should outline strategies for 
local participation, including: 
strategies for assessing the cost effectiveness of sourcing local 
inputs from the regional economy during the construction, operation 
and rehabilitation phases of the project 
employment strategies for local residents including members of 
Indigenous communities and people with a disability, including a 
skills assessment and recruitment and training programs to be 
offered 
strategies responding to relevant government policy, relating to: 

the level of training provided for construction contracts on 
Queensland Government building and construction contracts, 
with regard to the Queensland Government Building and 
Construction Contracts Structured Training Policy (the 10 per 
cent policy) (see http://training.qld.gov.au/industry/10percent-
policy.html) 
Indigenous employment opportunities, with regard to the 
Indigenous Employment Policy for Queensland Government 
Building and Civil Construction Projects—the 20 per cent policy 
(Department of Employment, Economic Development and 
Innovation 2008a) 
development of a Local Industry Participation Plan and other 
reports in accordance with the Local Industry Policy 
(Department of Employment, Economic Development and 
Innovation 2010) in conjunction with the DEEDI Office of 
Advanced Manufacturing to embrace the use of locally sourced 
goods and services. 

B.19.4.6.3 
 

 5.16 Additional Social and 
Economic Matters 

Accordingly, information must be provided in the EIS on the broad 
social and economic impacts (positive or negative) of the proposal 
for the purposes of the Part 9 decision on approval [EPBC Act].   

B.13.4, B.19.4 

 A table cross-referencing information relevant to 5.22 should be Appendix B1 
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provided identifying relevant text in the body of the EIS. 

7.2 Sustainable 
development 

 Provide a comparative analysis of how the project conforms to the 
objectives for ‘sustainable development’—see the National Strategy 
for Ecologically Sustainable Development (Ecologically Sustainable 
Development Steering Committee 1992).  
Consider the cumulative impacts (both beneficial and adverse) of the 
project from a life-of-project perspective, taking into consideration the 
scale, intensity, duration and frequency of the impacts to 
demonstrate a balance between environmental integrity, social 
development and economic development. 

B.23.2, B.1.2.2 

8.1 Hazard and 
risk assessment 

 Describe the potential hazards and risks to people and property that 
may be associated with the project, which may include but are not 
restricted to: 

- identifying potential hazards, accidents, spillages and 
abnormal events that may occur during all stages of 
the project, including possible frequency of 
occurrence 

- identifying all hazardous substances to be used, 
stored, processed or produced and the rate of usage 

- potential wildlife hazards, natural events (reference 
should also be made to the SPP 1/03: Mitigating the 
Adverse Impacts of Flood, Bushfire and Landslide 
(Department of Local Government and Planning & 
Department of Emergency Services 2003)) and 
implications related to climate change 

- terrorist attack (refer sections 8.4.1 and 8.5). 

B.20.3, B.20.4, B.21.3, B.21.4, 
B.22.3, B.22.4 
 
 
 
 
 
B.8.2, B.8.4 

 Undertake a preliminary risk assessment for all components of the 
project, as part of the EIS process in accordance with Australia/New 
Zealand AS/NZS ISO 31000:2009 Risk management—Principles and 
guidelines (Standards Australia & Standards New Zealand 2009). 
With respect to risk assessment, the EIS should: 

- deal comprehensively with external and on-site risks 
including transport risks  

B.20.4, B.21.4, B.22.4 
 



 

Page 85 
AECOM Rev 2  

Terms of 
Reference (TOR) Final EPBC EIS Guidelines Statement from TOR or EIS Guidelines 

Chapter and Section  
In EIS 

- assess risks during the construction, operational and 
decommissioning phases of the project 

- include an analysis of the consequences of each 
hazard on safety in the project area, examining the 
likelihood of both individual and collective 
consequences, involving injuries and fatalities to 
workers and to the public 

- present quantitative levels of risks from the above 
analysis. 

 Provide details on the safeguards that would reduce the likelihood 
and severity of hazards, consequences and risks to persons, within 
and adjacent to the project area(s).  

B.20.5, B.21.5, B.22.5 

 Present a comparison of assessed and mitigated risks with 
acceptable risk criteria for land uses in and adjacent to the project 
area(s). 

B.1 

 Provide a risk management plan.  
Cross-reference to sections 8.4.1 and 8.5 below. 

B20.0, B21.0, B22.0, B23.0 

8.2 Cumulative 
risk 

 The risk analysis is to address the potential impacts that may occur 
on the normal on-site day-to-day activities during the construction 
and/or operation of the facilities. Furthermore, determine the level of 
change that may affect the risk contours of other relevant existing or 
proposed industrial facilities in the area, as a result of the proposed 
project (where details of such proposed facilities are provided by 
DEEDI or otherwise published). Individual risk criteria should be used 
to limit risks to individual workers and members of the public. Societal 
risk criteria should be used to limit risk to the affected population as a 
whole. 

B.20.4.10, B.20.5 Appendix U, 
B.21.4, B.21.5, B.22.4, B.22.5 
 
 
 
 
B.20.2, B.21.2, B.22.2 
 
 
 

 Identify and adopt, where appropriate, any changes to operating or 
storage procedures that would reduce the possibility of these events 
occurring, or reduce the severity of the events should they occur 

B.20.4.10, B.20.5, B.21.4, 
B.21.5, B.22.4, B.22.5 

 5.10.7 Cumulative Impacts 
Of The Proposed 
Development 

The EIS should identify and address cumulative impacts, where 
potential project impacts are in addition to existing impacts of other 
activities.  The EIS should also address the potential cumulative 

All 
B24.0 
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impact of the proposal on ecosystem resilience.  The cumulative 
effects of climate change impacts on the environment should also be 
considered in the assessment of ecosystem resilience.  Where 
relevant to the potential impact a risk assessment should be 
conducted and documented.   

 The risk assessment must include known potential future expansions 
or developments by the proponent and other proponents and known 
impacts on ecosystem resilience and matters of National 
Environmental Significance. 

All 
B24.0 
 

 Information on cumulative impacts may include as appropriate, but 
not be limited to:  
a) Description of existing, planned or potential developments 
(including construction status) of a similar type and scale to the 
proposed development, that have been approved within the last five 
years or are still under assessment with emphasis on those in the 
region that have, will have or are likely to have impacts on the same 
matters of National Environmental Significance; 

A.1.5, B.24.1.2 

 b) Description of existing, planned or potential developments 
(including construction status) of a similar type and scale to the 
proposed development, that have been approved within the last five 
years that have, will have or are likely to have impacts on the same 
matters of National Environmental Significance; 

A.1.5, B.24.1.2 

 c) Description of any current or likely development precincts or zones 
in the region, their relationship to the proposed development and the 
likely cumulative impacts on the general environment, ecosystems 
and matters of National Environmental Significance as all projects are 
developed to capacity; 

B.1.2, B.1.3, B.1.4, B.1.6, 
B24.0 

 d) Discussion of the impacts of other tourism, residential, industrial 
and infrastructure projects both directly and indirectly related to the 
proposal in a regional context; 

B.1.4, B.6.4, B13.4, B19.4, 
B24.0 
 

 e) Discussion of the range of developments which will be facilitated 
or impacted (either positively or negatively) by the proposal and if the 
project will result in an intensification of development in the region; 

A.3.5, A.1.5, B.1.4, B13.4, 
B19.4, B24.0 
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 f) Discussion and analysis of the cumulative impacts of this proposal 
on the integrity and Outstanding Universal Value of the Great Barrier 
Reef World Heritage Area; 

B6.4.14.2, B.24.0 

 g) Discussion of known impacts on ecosystem resilience, including 
reference to issues identified in the Great Barrier Reef Outlook Report 
2009; 

B6.3, B6.4, B.7.4, B24.0 

 h) Discussion of any potential future changes to the development 
which are likely to change the nature or scale of environmental 
impacts; 

A.3.6, B.18.4 

 i) Outline if existing impacts on the environment in general and 
matters of National Environmental Significance will be amplified by 
the action in combination with impacts of other projects; 

B.24.0 

 j) Discussion of the developments and activities which are likely to be 
facilitated by the proposal;  

A.3 

 k) Identify if the resulting impacts on the general environment, 
ecosystems and matters of National Environmental Significance 
could be unacceptable; 

Part B, B.23.0, B.24.0 

 l) Identify if these impacts on the general environment, ecosystems 
and matters of National Environmental Significance could be 
permanent. If the impacts on matters of National Environmental 
Significance are not permanent, describe how long it will take before 
recovery from the effect; 

Part B, B.23.0, B.24.0 

 m) Describe how the proposed project will impact on the 
reproductive capacity and/or survival of listed threatened and 
migratory species; 

B6.4, B.7.3, B.7.14, B.24.4,  

 n) Explain how much recovery of a matters of National Environmental 
Significance population, habitat, ecosystems and the environment in 
general could occur, with and without mitigation (e.g. complete, 
partial, none); 

B6.4, B6.5, B.7.5, B.23.0, 
B.24.0 
 

 o) Describe how soon restoration of habitat could be achieved to 
reinstate ecosystem function for matters of National Environmental 
Significance;   

B6.4.14, B.7.5, B.23.0, B.24.0 
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 p) Where possible, identify how much likely change to matters of 
National Environmental Significance exceeds natural variability in the 
region;  

B6.4.14, B6.6, B.24 

 q) Describe how this project will contribute to the desired 
conservation objectives for matters of National Environmental 
Significance; and  

B6.4.14, B.7.4, B.24.0 

 r) In conducting the risk assessment, key information sources and 
indicators for assessing change and impact must be described. 

All 

8.3.1 Description 
of public health 
and safety 
community values 

 Describe the existing health and safety values of the community, 
workforce, suppliers and other stakeholders in terms of the 
environmental factors that can affect human health, public safety and 
quality of life, such as air pollutants, odour, lighting and amenity, 
dust, noise and water. 

B.20.3, B.20.4.10,  

8.3.2 Potential 
impact and 
mitigation 
measures 

 Define and describe the objectives and practical measures for 
protecting or enhancing health and safety community values. 
Describe how nominated quantitative standards and indicators may 
be achieved for social impacts management, and how the 
achievement of the objectives will be monitored, audited and 
managed. 

B.20.4, B.20.5, B.21.4, B.21.5, 
B.22.4, B.22.5 
Part C 

 Assess the cumulative effects on public health values and 
occupational health and safety impacts on the community and 
workforce from project operations and emissions. Recommend any 
practical monitoring regimes in this section. 
Include relevant consultation with the appropriate regional health 
service providers. 

Part C  

8.4 Emergency 
management plan 

 Present preliminary information on the design and operation of 
proposed safety/contingency systems to address significant 
emergency issues delineated in the risk assessment, together with at 
least the following areas of emergency: 
terrorist attack  
marine collision minimisation 
fire prevention/protection 
leak detection/minimisation  

B20.0, B21.0, B22.0 
Part C 
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release of contaminants  
emergency shutdown systems and procedures. 

 In addition, undertake an assessment of businesses that may be 
affected in the event of an emergency, including strategies to mitigate 
the impact on these businesses. 

B.22.5 

 In regard to fires, outline strategies to manage the provision of: 
- fire management systems to ensure the retention on 

site of fire water or other fire suppressants used to 
combat emergency incidents  

- building fire safety measures for any construction or 
permanent accommodation 

- details of any emergency response plans and bushfire 
mitigation plans under the State Planning Policy 1/03: 
Mitigating the Adverse Impacts of Flood, Bushfire and 
Landslide (Department of Local Government and 
Planning & Department of Emergency Services 2003)\ 

- on-site firefighting equipment provided and the level of 
training of staff who will be tasked with emergency 
management activities 

- Detailed maps showing the plant outline, potential 
hazardous material stores, incident control points, 
firefighting equipment, etc 

- an outline of any dangerous goods stores associated 
with the plant operations, including fuel storage and 
emergency response plans. 

B22.3, B.22.4, B.22.5 
 
 

 Present outlines of emergency planning and response strategies to 
deal with relevant incidents above, which have been determined in 
consultation with state and regional emergency service providers, 
and which show integration of emergency services into the plans. 

B22.0 

 Present plans for emergency medical response and transport and 
first aid matters with involvement of the relevant state agencies (such 
as the Queensland Ambulance Service, Queensland Fire and Rescue 
Service and Emergency Management Queensland). 

B22.0 
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8.4.1 Maritime 
security plan 

 The emergency management plan is to include a maritime security 
plan which meets the security requirements included in the: 
Maritime Transport and Offshore Facilities Security Act 2003 and 
Maritime Transport and Offshore Facilities Security Regulation 2003 
(Cwlth) 
Transport Security (Counter Terrorism) Act 2008 and Regulations 
(Qld) 
International Ship and Port Facility Security Code (International 
Maritime Organization 2003). 
 
A maritime security plan should be submitted as a separate 
confidential document to the Coordinator-General at the time of 
submission of the EIS. 

B21.0, C2.4 

8.5 Counter-
terrorism and 
critical 
infrastructure 
protection 

 Provide information on the design and operation of proposed safety 
and contingency systems to address the National and Queensland 
counter-terrorism and critical infrastructure protection legislation, 
policies and arrangements including: 

- National Counter-Terrorism Plan (National Counter-
Terrorism Committee 2005) 

- Critical Infrastructure Protection National Strategy 
(Trusted Information Security Network 2004) 

- Critical Infrastructure Emergency Risk Management 
and Assurance: Handbook (Emergency Management 
Australia 2004) 

- Queensland Counter-Terrorism Strategy 2008–2010 
(Department of the Premier and Cabinet 2007) 

- Queensland Infrastructure Protection and Resilience 
Framework (Department of the Premier and Cabinet 
2005) 

- Queensland Government Information Security 
Classification Framework (Department of Public Works 
2010) 

- Transport Security (Counter Terrorism) Act 2008 and 

B.21.2 
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Regulations 
- Australia/New Zealand AS/NZS ISO 31000:2009 Risk 

management—Principles and guidelines (Standards 
Australia & Standards New Zealand 2009)  

- Handbook: Security Risk Management (HB 167:2006) 
(Standards Australia & Standards New Zealand 2006) 

- Business Continuity Management (HB 221:2004) 
(Standards Australia & Standards New Zealand 2004) 

- A Practitioners Guide to Business Continuity 
Management (HB 292-2006) (Standards Australia 
2006a)  

- Executive Guide to Business Continuity Management 
(HB 293-2006) (Standards Australia 2006b). 

 Provide information on the design and operation of the port’s 
operational security plan.  
Such information should be provided as a separate confidential 
document to the Coordinator-General at the time of submission of the 
EIS. 

B.21.2.11, B.21.5 

 5.10.8 Consequential 
Impacts 

Provide a detailed assessment of any likely impacts that this 
development may facilitate on the following (at the local, regional, 
state, national and international scale)5:  
a) The World Heritage values of the Great Barrier Reef World Heritage 
Area;  
b) The National Heritage values of the Great Barrier Reef National 
Heritage place;  
c) Wetlands of international importance;  
d) The environment of the Great Barrier Reef Marine Park;  
e) Listed threatened species and ecological communities;  
f) Listed migratory species; and  
g) The Commonwealth marine environment.  

Part B 
A.2.5.2, B.1.4, B.4.4, B.6.4.14, 
B.13.4, B,15.4, B.16.4, B.17.4, 
B.18.3, B.18.4, B.19.4, B.24.0, 
B.23.0, (C2.4)3.0 

9. Cumulative 
impacts 

 Summarise the project’s cumulative impacts and describe these 
impacts in combination with those of existing or proposed project(s) 
publicly known or advised by DEEDI to be in the region (including the 

B.24 
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Townsville Port Marine Precinct project), to the greatest extent 
practicable. Assess cumulative impacts with respect to both 
geographic location and environmental values. Explain the 
methodology used to determine the cumulative impacts of the 
project, detailing the range of variables considered (including 
relevant baseline or other criteria upon which the cumulative aspects 
of the project have been assessed, where applicable). 

 5.10.7 Cumulative Impacts 
Of The Proposed 
Development 

The EIS must also address the potential cumulative impact of the 
proposal on ecosystem resilience. The cumulative effects of climate 
change impacts on the environment must also be considered in the 
assessment of ecosystem resilience.  

B.24 

 5.11 Proposed 
Safeguards, Management 
And Mitigation Measures 

Specific and detailed descriptions of proposed measures must be 
provided and substantiated, based on best available practices and 
must include the following elements:  
a) Identify the level of risk associated with potential impacts identified 
in section 5.10 and those that require mitigation, monitoring or 
management to avoid or reduce impacts to an acceptable level;  

All 

 b) A consolidated list of measures proposed to be undertaken to 
avoid, prevent, minimise or manage the impacts of the action, 
including:  
i. a description of proposed avoidance measures, safeguards and 
mitigation measures to deal with impacts of the action, including 
measures proposed to be taken by State governments, local 
governments or the Proponent;  
ii. assessment of the expected or predicted effectiveness of the 
measures;  
iii. any statutory or policy basis for the mitigation measures; and  
iv. the cost of the associated with the implementation of the 
mitigation measures; and 
v. the resulting risk level for that impact post-avoidance, mitigation 
and /or management.  

C1.0, Part C 

 c) Particular focus must be given to:  
i. determining factors in the planning of the proposal so as to avoid 

Part B, Part C 
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damage to the environment;  
ii. measures to avoid or minimise damage to the Great Barrier Reef 
World Heritage Area and estuary environment;  
iii. measures to avoid or minimise damage to the National Heritage 
Values of the Great Barrier Reef;  
iv. measures to avoid or minimise damage to the environment of the 
Great Barrier Reef Marine Park;  
v. articulating conservation objectives for individual matters of 
National Environmental Significance with a focus on receptors;  
vi. describing how this project is likely to contribute to protection of 
matters of National Environmental Significance;  
vii. outline how any avoidance, safeguards, management and 
mitigation measures will increase resilience of the environment, 
ecosystems and matters of National Environmental Significance 
within the region;  
viii. demonstrate how impact management and mitigation measures 
would ensure that matters of National Environmental Significance in 
the affected region are maintained or improved;  
ix. characterise, quantify and address uncertainties that may affect 
the effectiveness of management measures and therefore on the 
confidence that biodiversity values would be maintained (or 
improved) during and after the project;  
x. measures to avoid or minimise disturbance to fauna and flora 
found around and within the proposal area (particularly listed 
threatened species and communities and listed migratory species);  
xi. management of the dredged material during the loading of the 
dredged material;  
xii. management of the dredged material disposal area(s) during 
disposal operations;  
xiii. management strategies for dredging, loading and dredged 
material disposal, including trigger levels for management actions 
linked to quantitative measurements of water quality and Benthic 
Primary Producer Habitat (BPPH) based on baseline data;  
xiv. proposed monitoring before, during and after dumping including 
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turbidity, water quality parameters that are likely to be affected and 
BPPH monitoring. Water quality parameters being monitored should 
include but may not be restricted to dissolved oxygen, nutrients, pH, 
turbidity, light attenuation, metals and metalloids and toxicants. 
Baseline water quality data that includes values for these parameters 
needs to be included in the EIS. This section should also include the 
likely impacts on turbidity and water quality from dredging and 
dredge spoil disposal and establish the triggers for management 
actions and specify proposed management actions;  
xv. for reclamation based dredge dredged material disposal 
proposed management must be presented. This must include how 
water quality will be monitored and managed to ensure that water 
quality objectives for this area are achieved and the environmental 
values of the connected surface water and groundwater are 
maintained. Reference should be given to the National Water Quality 
Management Strategy including the Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality (2000), Queensland 
Water Quality Guidelines 2009, Water Quality Guidelines for the Great 
Barrier Reef 2010 and) the Australian Monitoring and Reporting 
Guidelines (2000). Any toxicants that may occur in the sediments 
must be identified and must be managed appropriately;  
xvi. measures to limit channelling and sediment re-suspension in 
settling ponds;  
xvii. measures to limit erosion and sediment re-suspension in 
discharge channels;  
xviii. monitoring of water quality and operational performance 
monitoring;  
xix. disposal of tail waters or overflow due to climatic conditions (such 
as rain or flooding) to the receiving environment;  
xx. contingency measures in the event that discharge limits are 
exceeded; and  
xxi. staff training, including training in relation to environmental issues.  

 d) An outline of an environmental management plan that sets out the 
framework for continuing management, mitigation and monitoring 

C2.5 
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programs for the relevant impacts of the action, including any 
provisions for independent environmental auditing; and  

 e) The name of the agency responsible for endorsing or approving 
each mitigation measure or monitoring program. 

Part C 

 5.13 Monitoring and 
Reporting 

Appropriate baseline data requirements are to be provided as part of 
the EIS to form the basis for baseline measurement and ongoing 
monitoring of environmental parameters. It must be demonstrated 
that the proposed methods for baseline measurements and 
subsequent monitoring are based on current best practice, 
scientifically robust and statistically sound to enable diligent and 
systematic data collection that will deliver unbiased and sound 
responses to EIS Guideline requirements.  
This section must identify parameters to be monitored, the 
performance indicators to be used to evaluate accuracy of predicted 
impacts and effectiveness of mitigation measures and offsets, and 
management response trigger values and response activities.  

Part A, Part B, Part C 
 
 
 
 
 
 
 
B.23, C1 

 This section is to also identify and describe monitoring programs, 
procedural and compliance audit programs and reporting 
requirements and arrangements which will demonstrate the 
effectiveness of proposed management measures and monitoring. 

B.23, Part C, A.2.6.4.6 

 The proponent must, in addition to outlining proposed programs, 
clearly identify what is to be monitored and why. Monitoring programs 
must be designed to provide objective evidence regarding activities 
associated with the proposal and if these activities are adversely 
impacting on the environment in the short, medium and long term.  
Monitoring programs must demonstrate an understanding and 
consideration of:  
a) Ecosystems and habitats, climatic or seasonal variations, flora and 
fauna (particularly listed threatened species/ecological communities 
and listed migratory species), and water quality issues affected by 
the proposed development;  
b) Measuring the effectiveness of mitigation and/or environmental 
offset measures;  

All, B.4.5.2, B.6.5.2, B.7.5.2, 
B.9.5.2, B.23, Part C, (C2.1).4,   
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c) Documenting the difference between predicted and actual 
impacts;  
d) Methods for identification of non-predicted impacts and 
appropriate reporting and remedial measures;  
e) Application and effectiveness of emergency and contingency 
plans; and  
f) Review of consultation and management arrangements with 
regulatory authorities and the community.  

 A diagram showing monitoring and reporting arrangements must be 
included in the EIS. 

Part C 

10. Environmental 
management plan 

 Detail the EMPs for both the construction and operation phases of 
the project. The EMP should be developed from, and be consistent 
with, the information in the EIS. The EMP must address discrete 
project elements and provide life-of-proposal control strategies. It 
must be capable of being read as a stand-alone document without 
reference to other parts of the EIS.  
The EMP must comprise the following components for performance 
criteria and implementation strategies: 
 the proponent’s commitments to acceptable levels of 

environmental performance, including environmental objectives, 
performance standards and associated measurable indicators, 
performance monitoring and reporting 

 impact prevention or mitigation actions to implement the 
commitments 

 corrective actions to rectify any deviation from performance 
standards 

 an action program to ensure the environmental protection 
commitments are achieved and implemented. This will include 
strategies in relation to: 

- continuous improvement 
- environmental auditing 
- monitoring 
- reporting 
- staff training 

Part C 
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- a rehabilitation program for land proposed to be 
disturbed under each relevant aspect of the proposal 

The proponent’s commitments to environmental performance, as 
described in the EMP, may be included as Coordinator-General’s 
conditions to ensure the commitments are met. Therefore, the EMP is 
a relevant document for project approvals, environmental authorities 
and permits, and may be referenced by them. 

11. Conclusions 
and 
recommendations 

 Make conclusions and recommendations with respect to the project, 
based on the studies presented, the EMP and conformity of the 
project with legislative and policy requirements. 

B.25.0 

 5.17 Conclusion An overall conclusion as to the environmental acceptability of the 
proposal must be provided, including discussion on compliance with 
the objectives and requirements of the EPBC Act and the GBRMP Act 
including the principles of ESD (see Attachment 3). Reasons 
justifying undertaking the proposal in the manner proposed must also 
be outlined. The conclusion must highlight measures proposed or 
required to avoid, mitigate or offset any unavoidable impacts on the 
environment. 

B.25.0 

12. References  All references consulted should be presented in the EIS in a 
recognised format 

Appendix B2 

 5.19 Reference List and 
Bibliography 

The reference list and bibliography provided in the EIS is to be 
accurate and concise and include the address of any internet pages 
used as data sources. 

Appendix B2 

 5.18 Information Sources Information sources used in the formulation of the EIS are to be 
provided. This section will describe consultations and studies 
undertaken in the course of proposal formulation and preparation of 
the draft EIS, and sources of information and technical data. The 
following details must be provided for information used in developing 
the EIS:  
a) The source of the information;  
b) How recent the information is;  
c) How the reliability of the information was tested; and  
d) What uncertainties and/or gaps (if any) are in the information.  

All, Appendix B2 
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A copy of all data and the sampling methodologies must be made 
available to the DSEWPAC and GBRMPA for the purpose of peer 
review on receipt of a written request from the DSEWPAC or 
GBRMPA. In making this statement, the sampling methodology 
(including time samples were collected, replication, size of samples 
etc) should be specified in the relevant sections where data has been 
collected.  

 Any further or ongoing consultations or studies must be outlined 
here. 

C1.0(3.1), C2.2(1.10) 

13. Appendices  Final TOR for this EIS 
Include a copy of the final TOR in the EIS.  

Appendix A1 

 4.2 General advice The EIS must comprise... c) Appendices containing...ii. a copy of 
these Guidelines  

Appendix A2 

13. Appendices  TOR cross-reference table 
Provide a cross-reference table that links the requirements of each 
section/subsection of the TOR with the corresponding 
section/subsection of the EIS, where those requirements have been 
addressed.  

Appendix B1 

 4.2 General Advice The EIS is to address both the Australian Government Guidelines and 
the Queensland Government Terms of Reference. A cross 
referencing table should be provided in an Appendix to enable cross 
referencing of information provided in the EIS with Australian and 
State Government requirements. 

13. Appendices  Project approvals 
Provide a list of the project approvals required by the project 

A2.6 

 5.20 Appendices And 
Glossary 

Detailed technical information studies or investigations necessary to 
support the main text of the EIS, but not suitable for inclusion in the 
main text must be included as appendices; for example, detailed 
technical or statistical information, maps, risk assessment, baseline 
data, supplementary reports etc.  

Part D 

 A copy of the Guidelines must also be included. Appendix A2 
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 5.6 Matters of National 
Environmental 
Significance 

Output from the protected matters search tool (accessible from 
DSEWPAC's website) must be also included as an appendix. 

Appendix L1, Appendix K2 

13. Appendices  Consultation report 
The report should include the methodology used in the public 
consultation plan including: 
criteria for identifying stakeholders and the communication methods 
used (the consultation plan) 
a list of stakeholders identified, including the Commonwealth, 
Queensland and local government agencies, and/or the affected 
parties (as defined by the EP Act) 
a summary of the issues raised by stakeholders and the means by 
which the issues have been addressed 
plans for ongoing consultation to be outlined and included in the 
EMP. 

Appendix E1 

13. Appendices  Study team 
List the relevant qualifications and experience of the key study team 
members and specialist sub-consultants. 

Appendix D1  

13. Appendices  Specialist studies 
All reports generated on specialist studies undertaken as part of the 
EIS are to be included as appendices. These may include, but are 
not limited to: 

- air pollution, noise and vibration 
- groundwater and surface water hydrology 
- geology and geomorphology 
- economic studies and/or cost-benefit analyses 
- transport studies 
- cultural heritage 
- hazard and risk studies 
- land use and land capability studies. 

Part D 

 4.2 General advice Detailed technical information, studies or investigations necessary to 
support the main text must be included as appendices issued with 
the EIS. 
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13. Appendices  Corporate environmental policy 
Attach a copy of the proponent’s corporate environmental policy and 
planning framework document 

Appendix C 

13. Appendices  List of proponent commitments 
Provide a list of all commitments made by the proponent in the EIS, 
together with a reference to the relevant section in the report. 

Part C 

 
 



 
 
  

Port Expansion 
Project EIS 

Appendix B2 

Reference List  

      



AECOM Rev 2  Page 2 

References  
Abal, E., & Dennison, W. (1996). Seagrass depth range and water quality in southern Moreton Bay, 
Queensland, Australia,. Marine and Freshwater Research, 47, 763-771. 

Abbs, D., Aryal, S., Campbell, E., McGregor, J., Nguyen, K., Palmer, M., et al. (2006). Projections of 
extreme rainfall and cyclones. Australia: Report to the Australian Greenhouse Office, CSIRO Marine and 
Atmospheric Research Australia. 

ABS. (2006). Community Profiles. Retrieved 07 27, 2012, from Commonwealth of Australia (Australian 
Bureau of Statistics): 
http://www.abs.gov.au/websitedbs/censushome.nsf/home/communityprofiles?opendocument&navpos=
230 

ABS. (2011a, August). Community Profiles. Retrieved 10 10, 2012, from Commonwealth of Australia 
(Australian Bureau of Statistics): 
http://www.abs.gov.au/websitedbs/censushome.nsf/home/communityprofiles 

ABS. (2011b). Australian National Accounts (state accounts). Canberra: Commonwealth of Australia 
(Australian Bureau of Statistics). 

ABS. (2012a). 8731.0 - Building Approvals. Canberra: Commonwealth of Australia (Australian Bureau of 
Statistics). 

ABS. (2012b, 08 06). National Regional Profile 2006-2010. Retrieved 10 10, 2012, from Commonwealth of 
Australia (Australian Bureau of Statistics): 
http://www.ausstats.abs.gov.au/ausstats/nrpmaps.nsf/NEW+GmapPages/national+regional+profile 

ACECRC. (2008). Position Analysis: climate change, sea level rise and extreme events: impacts and 
adaptation issues. Hobart: Antarctic Climate and Ecosystem Cooperative Research Centre (ACECRC). 

AECOM. (2009). Townsville Port Expansion Preliminary Engineering and Environment Study. Townsville: 
AECOM Australia Pty Ltd (AECOM), for Port of Townsville Limited. 

AHC. (2000). Australian Historic Themes: A framework for use in heritage. Canberra: Commonwealth of 
Australia (Australian Heritage Commission). 

AHC. (2001). Australian Historic Themes: A framework for use in heritage assessment and management. 
Canberra: Commonwealth of Australia (Australian Heritage Commission). 

AHC. (2002a). Ask First; A Guide to Respecting Indigenous Heritage Places and Values. Canberra: 
Commonwealth of Australia (Australia Heritage Commission). 

AHC. (2002b). Australia Natural Heritage Charter; for the conservation of places of natural heritage 
significance (second edition). Canberra: Commonwealth of Australia (Australian Heritage Commission). 

Ahern, C., Ahern, M., & Powell, B. (1998). Guidelines for Sampling and Analysis of Lowland Acid Sulfate 
Soils (ASS) in Queensland. Indooroopilly, Queensland: State of Queensland (Department of Natural 
Resources, QASSIT). 

AIMS. (2010). Middle Reef - Coral Status and Trends (1993-2009) (AIMS LTMP). . Retrieved 10 10, 2012, 
from Commonwealth of Australia (Australian Institute of Marine Science): http://e-
atlas.org.au/content/middle-reef-coral-status-and-trends-1993-2009-aims-ltmp. 



 

Port of Townsville Limited Rev 2  Page 3 
 

Allison, I., Bindoff, N., Bindschadler, R., Cox, P., De Noblet, N., England, M., et al. (2009). The 
Copenhagen Diagnosis: Updating the world on the latest climatic science. Sydney: University of New 
South Wales Climate Change Research Centre. 

Alongi, D. (1990). The ecology of tropical soft-bottom benthic ecosystems. Oceanography and Marine 
Biology Annual Reviews, 28:381-496. 

AMSA. (2010). National Plan to Combat Pollution of the Sea by Oil and Other Hazardous and Noxious 
Substances. Retrieved 10 05, 2012, from Commonwealth of Australia (Australia Maritime Safety 
Authority): http://www.amsa.gov.au/Marine_Environment_Protection/National_plan/ 

AMSA. (2010a). National Plan to Combat Pollution of the Sea by Oil and Other Hazardous and Noxious 
Substances. Retrieved 10 10, 2012, from Commonwealth of Australia (Australia Maritime Safety 
Authority): http://www.amsa.gov.au/Marine_Environment_Protection/National_plan/ 

AMSA. (2010b). Improving Safe Navigation in the Great Barrier Reef. Canberra: Commonwealth of 
Australia (Australian Maritime Safety Authority). 

Anderson, C., Battershill, C., Cartner, R., Cruz, J., Doherty, G., Ericson, et al. (2002). Cleveland Bay, 
Townsville Queensland Australia; Status Report. Townsville: Cleveland Bay Consortium. 

ANRA. (2009). Water Resources Queensland (Ross River Basin). Retrieved 2011, from Commonwealth of 
Australia (Australian Natural Resources Atlas): http://www.anra.gov.au/index.html 

Anthony, K., & Larcombe, P. (2000). Coral reefs in turbid waters: sediment-induced stresses in corals and 
likely mechanisms of adaptation. In Proc. 9th Int. Coral Reef Symp, 239-244. 

Anthony, K., Ridd, P., Orpin, A., Larcombe, P., & Lough, J. (2004). Temporal Variation of Light Availability 
in Coastal Benthic Habitats: Effects of Clouds, Turbidity, and Tides. Limnology and Oceanography, 2201-
2211. 

ANZECC & ARMCANZ. (2000). Australia and New Zealand Guidelines for Fresh and Marine Water Quality 
. Artarmon: Australian and New Zealand Environment and Conservation Council & Agriculture and 
Resource Management Council of Australia and New Zealand. 

APM. (2011). Australian Property Monitors Property Research Report. Retrieved 07 27, 2012, from 
Australian Property Monitors (APM): http://apm.com.au/ 

Arthur, K., McMahon, K., Limpus, C., & Dennison, W. (2009). Feeding Ecology of Green Turtles (Chelonia 
mydas) from Shoalwater Bay, Australia. Marine Turtle Newsletter, 123:6-12. 

ASCC. (2006). Guidance on the Principles of Safe Design for Work. Canberra: Commonwealth of 
Australia (Australian Safety and Compensation Council). 

ASG. (2012). The CALPUFF Modelling System. Retrieved 2012, from The Atmospheric Studies Group at 
TRC: http://www.src.com/calpuff/calpuff1.htm 

Astorquia, A., Hardy, T., Harper, B., & Mason, L. (2004). Queensland Climate Change and Community 
Vulnerability to tropical cyclones: ocean hazards assessment synthesis report. Brisbane: State of 
Queensland (Department of Natural Resources and Mines). 

Australia ICOMOS. (1999a). The Burra Charter; The Australia ICOMOS Charter for Places. Burwood: 
Australia International Council on Monuments and Sites Incorporated (Australia ICOMOS). 

Australia ICOMOS. (1999b). The Burra Charter; The Australia ICOMOS Charter for Places; Article 1.12. 
Burwood: Australia International Council on Monuments and Sites Incorporated (Australia ICOMOS). 



AECOM Rev 2  Page 4 

Australia ICOMOS. (1999c). The Burra Charter; The Australia ICOMOS Charter for Places; Article 1.3. 
Burwood: Australia International Council on Monuments and Sites Incorporated (Australia ICOMOS). 

Australia ICOMOS. (1999d). The Burra Charter; The Australian ICOMOS Charter for Places; Article 1.15. 
Burwood: Australia International Council on Monuments and Sites Incorporated (Australia ICOMOS). 

Australian Hydrographic Service. (2003). Extract from AUS256 [map]. n.s: n.s. 

Bach, S., Borum, J., Fortes, M., & Duarte, C. (1998). Species composition and plant performance of 
mixed seagrass beds along a siltation gradient at Cape Bolinao, The Philippines. Marine Ecology 
Progress Series 174, 247-256. 

Bainbridge, Z., Wolanski, E., Álvarez-Romero, J., Lewis, S., & Brodie, J. (2012). Fine sediment and 
nutrient dynamics related to particle size and floc formation in a Burdekin River flood plume, Australia. 
Marine Pollution Bulletin 65, 236-248. 

Bannister, J., Kemper, C., & Warneke, R. (1996). The Action Plan for Australian Cetaceans. Canberra: 
Australian Nature Conservation Agency. 

Bassett Acoustics. (2009). Townsville Port Access Road - Eastern Access Corridor - Operational Road 
Traffic Noise Impact Assessment. Townsville: Bassett Acoustics. 

BCC. (2005). Regional Scenic Amenity Study; what’s in a view? Brisbane: Brisbane City Council (BCC). 

Beasley, I., Robertson, K., & Arnold, P. (2005). Description of a new dolphin: The Australian snubfin 
dolphin Orcaella heinsohni sp.n. (Cetacea, Delphinidae). Marine Mammal Science. 21(3), 365-400. 

Bell, P. (2003a). History of Ross River. Townsville: Library Heritage Lecture Series, Number 1. 

Bell, P. (2003b). History of Ross River. Library Heritage Lecture Series (p. 8). Thuringowa: Thuringowa 
City Council. 

Bell, P., Elmetri, I., & Uwins, P. (1999). Nitrogen fixation by Trichodesmium spp in the Central and 
Northern Great Barrier Reef Lagoon. Not stated: Marine Ecology Progress Series. 

Bell, R., & Kettle, B. (1989). The Coastal Resources of Magnetic Island. Townsville: report for Great 
Barrier Reef Marine Park Authority. 

Belperio, A. (1983). Terrigenous sedimentation in the central Great Barrier Reef lagoon: a model from the 
Burdekin region . Journal of Australian Geology & Geophysics, 8, 179-190. 

Belperio, A. P. (1978). An inner shelf sedimentation model for the Townsville region, Great Barrier Reef 
Province. Unpublished PhD thesis . Townsville: James Cook University. 

Bennett (ed.), H. (2006). Using the criteria: A Methodology / A Queensland Heritage Council Illustrated 
Guide. Brisbane: State of Queensland (Environmental Protection Agency), prepared by Queensland 
Heritage Council. 

Benson, L., Goldsworthy, P. M., Butler, I. R., & Oliver, J. (1994). Townsville Port Authority Capital Dredging 
Works 1999: Environmental Monitoring Program. Townsville: Townsville Port Authority. 

Birch, W., & Birch, M. (1984). Succession and pattern of tropical intertidal seagrasses in Cockle Bay, 
Queensland, Australia: a decade of observations. Aquatic Botany, 19, 343-367. 

Bird, M., & Heijm, N. (2009). Indigenous Cultural Heritage Report. Townsville: Northern Archaeology 
Consultancies Pty Limited (Bird) & Segue Pty Limited (Heijm), for Port of Townsville Limited (POTL). 



 

Port of Townsville Limited Rev 2  Page 5 
 

Blaber, S., & Blaber, T. G. (1980). Factors affecting the distribution of juvenile estuarine and inshore fish. 
Journal of Fish Biology. 17, 143-162. 

Blackman, J., & Spain, A. (1999). Information sheet on Ramsar Wetlands. Townsville: State of 
Queensland (Department of Environment and Heritage, Queensland National Parks and Wildlife Service). 

Blake, T. (1999). Townsville CBD: Heritage Survey. Townsville: Townsville City Council. 

BMT WBM. (2008). Monitoring at Mud Island DMPA for the Toondah Harbour Dredging Campaign. 
Brisbane: BMT WBM, for Redlands Shire Council. 

BMT WBM. (2009). Townsville Port Expansion Preliminary Engineering and Environment Study - 
Oceanographic Data Collection. Townsville: BMT WMB, for Maunsell Australia Pty Ltd. 

BMT WBM. (2010). Black and Ross River Water Quality Improvement Plan Catchment and Water Quality 
Modelling. Townsville: BMT WBM, for Townsville City Council. 

Bode, L., Mason, L., & Hardy, T. (1994). Hydrodynamic Modelling. In: Townsville Port Authority Capital 
Dredging Works 1993: Environmental Monitoring Program. Townsville: Townsville Port Authority. 

BOM. (2010). Climate Change Date Online. Retrieved 07 2010, from Commonwealth of Australia (Bureau 
of Meteorology): http://www.bom.gov.au/climate/data/ 

BOM. (2010a). Wind Roses. Retrieved 2012, from Bureau of Meteorology: ? 

BOM. (2011a). Australian Climate Variability and Change - trend Maps (trend in annual total rainfall 1950-
2010. Retrieved 10 05, 12, from Commonwealth of Australia (Bureau of Meteorology): 
http://www.bom.gov.au/cgi-
bin/climate/change/trendmaps.cgi?map=rain&area=qld&season=0112&period=1950 

BOM. (2011a). Average annual rainfall (Townsville Airport). Retrieved 2011, from Commonwealth of 
Australia (Bureau of Meteorology): http://www.bom.gov.au/ 

BOM. (2011b). Australian Climate Variability and Change - Trend Maps (trend in maximum temperature 
1950-2010). Retrieved 10 05, 12, from Commonwealth of Australia (Bureau of Meteorology): 
http://www.bom.gov.au/cgi-
bin/climate/change/trendmaps.cgi?map=tmax&area=qld&season=0112&period=1950 

BOM. (2011c). Australian Climate Variability and Change - Trend Maps (trend in mean temperature 1950-
2010). Retrieved 10 05, 12, from Commonwealth of Australia (Bureau of Meteorology): 
http://www.bom.gov.au/cgi-
bin/climate/change/trendmaps.cgi?map=tmean&area=qld&season=0112&period=1950 

BOM. (2011d). Australian Climate Variability and Change - Trend Maps (trend in minimum temperature 
1950-2010. Retrieved 10 05, 12, from Commonwealth of Australia (Bureau of Meteorology): 
http://www.bom.gov.au/cgi-
bin/climate/change/trendmaps.cgi?map=tmin&area=qld&season=0112&period=1950 

BOM. (2011e). Drought Statement Issues 4 June 2008. Retrieved 05 10, 2012, from Commonwealth of 
Australia (Bureau of Meteorology): http://www.bom.gov.au/climate/drought/archive/20080604.shtml 

BOM. (2011f). Monthly Climate Statistics - Townsville aero (1940-2011). Retrieved 10 6, 12, from 
Commonwealth of Australia (Bureau of Meteorology): 
http://www.bom.gov.au/climate/averages/tables/cw_032040_All.shtml 



AECOM Rev 2  Page 6 

BOM. (2011g). Monthly Climate Statistics - Townsville Aero (1981-2010). Retrieved 10 05, 12, from 
Commonwealth of Australia (Bureau of Meteorology): 
http://www.bom.gov.au/jsp/ncc/cdio/cvg/av?p_stn_num=032040&p_prim_element_index=0&p_comp_el
ement_index=0&redraw=null&p_display_type=full_statistics_table&normals_years=1981-
2010&tablesizebutt=normal 

BOM. (2012a). Rainfall data for Station 032040. Retrieved 06 08, 2012, from Commonwealth of Australia 
(Bureau of Meteorology): 
http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_nccObsCode=136&p_display_type=dailyDataFi
le&p_startYear=&p_c=&p_stn_num=032040 

BOM. (2012b). Climate of Townsville. Retrieved 10 10, 2012, from Commonwealth of Australia (Bureau of 
Meteorology): http://www.bom.gov.au/qld/townsville/climate_Townsville.shtml 

BPA. (1995). Rowes Bay / Pallarenda Foreshore Management Study (Draft report of the Rowes Bay / 
Pallarenda Working Group). Townsville: Beach Protection Authority (BPA). 

BPC. (2009). Guide to Australian Maritime Security Arrangements. Commonwealth of Australia (Boarder 
Protection Command): Canberra. 

BRE Group. (2012). SMARTWaste. Retrieved 2012, from SMARTWaste: 
http://www.smartwaste.co.uk/index.jsp 

Browne, N. (2012). Spatial and temporal variations in coral growth on an inshore turbid reef subjected to 
multiple disturbances. Marine Environmental Research 77, 71-83. 

Browne, N., Smithers, S., & Perry, C. (2010). Geomorphology and community structure of Middle Reef, 
central Great Barrier Reef, Australia: an inner-shelf turbid zone reef subject to episodic mortality events. 
Coral Reefs, 683-689. 

Browne, N., Smithers, S., Perry, C., & Ridd, P. (2012). A field-based technique for measuring sediment 
flux on coral reefs: application to turbid reefs on the Great Barrier Reef. Journal of Coastal Research, n.s. 

Bryce, S., Larcombe, P., & Ridd, P. (2003). Hydrodynamic and geomorphological controls on suspended 
sediment transport in mangrove creek systems, a case study: Cocoa Creek, Townsville, Australia. 
Estuarine, Coastal and Shelf Science, 56(3-4), 416-4. 

BSI. (2009). Code of practice for noise and vibration control on construction and open sites – Part 1: 
Noise. London: British Standards (BSI). 

C&R Consulting. (2007a). Impact of Proposed Townsville Ocean Terminal Development on the Water 
Quality of Cleveland Bay. Townsville: C&R Consulting, for City Pacific Limited. 

C&R Consulting. (2007b). Townsville Ocean Terminal Nature Conservation Report: Baseline Study of 
Impacts of the Townsville Ocean Terminal on Ecological Characteristics of Cleveland Bay. Townsville: 
C&R Consulting for City Pacific Limited, October 2007. 

Cagnazzi, D., Harrison, P. L., Ross, G. J., & Lynch, P. (2011). Abundance and site fidelity of Indo-Pacific 
Humpback dolphins in the Great Sandy Strait, Queensland, Australia . Marine Mammal Science 27, 255–
281. 

Campbell, S., & McKenzie, L. (2004). Flood related loss and recovery of intertidal seagrass meadows in 
southern Queensland. Australia Estuarine Coastal and Shelf Science 60, 477-490. 



 

Port of Townsville Limited Rev 2  Page 7 
 

Carruthers, T., Dennison, W., Longstaff, B., Waycott, M., Abal, E., McKenzie, L., et al. (2002). Seagrass 
habitats of northeast Australia: models of key processes and controls. Bulletin of Marine Science, 71, 
1153-1169. 

Carter, R., Johnson, D., & Hooper, K. (1993). Episodic post-glacial sea-level rise and the sedimentary 
evolution of a tropical continental embayment (Cleveland Bay, Great Barrier Reef shelf, Australia). 
Australian Journal of Earth Sciences, 40(22), Townsville. 

Carver, P. (1993). Captain Robert Towns (1794-1873): One of the Founders of Townsville: The story of a 
Master Mariner, Merchant Banker, Politician and Entrepreneur. Townsville: Maritime Museum of 
Townsville. 

CES. (1998). Coastal processes and Beach Management Studies for The Strand and Rowes Bay. 
Townsville: Coastal Engineering Solutions (CES), for Townsville City Council. 

CES. (2010). Rowes Bay / Pallarenda Shoreline Erosion Management Plan. Townsville: Coastal 
Engineering Solutions (CES), for Townsville City Council. 

CG. (2011). Major Resource Projects Housing Policy: Core principles to guide social impact assessment. 
Brisbane: State of Queensland (Coordinator General). 

CG. (2012). Townsville Port Expansion Project: Terms of Reference for an Environmental Impact 
Statement. Brisbane: State of Queensland (Coordinator-General). 

Chartrand KM, R. P. (2012). Development of a Light-Based Seagrass Management Approach for the 
Gladstone Western Basin Dredging Program. Cairns: State of Queensland (Department of Agriculture, 
Forestry and Fisheries). 

Chartrand, K., Rasheed, M. A., & Sankey, T. (2008). Deep water seagrass dynamics in Hay Point – 
Measuring variability and monitoring impacts of capital dredging. n.s: Ports Corporation of Queensland. 

Church, J., & White, N. (2006). 20th century acceleration in sea level rise. Geophysical Research Letters, 
33, L01602. 

CIRIA. (1991). The Construction Industry Research and Information Association guidelines. Unknown: 
Construction Industry Research and Information Association (CIRIA). 

Coles, R., McKenzie, L., & Campbell, S. (2003). The seagrasses of Eastern Australia, in Green, E.P. and 
Frederick, T.S. (eds), World Atlas of Seagrasses. Cambridge: UNEP World Conservation Monitoring 
Centre. 

Collie, T. (2011). A numerical model created to estimate the co-occurrence of vessels and migrating 
Humpback Whales at a new West Australian port. Coasts and Ports 2011; 20th Australasian Coastal and 
Ocean Engineering and 13th Australasian Port and Harbour Conference. Perth. 

Collier, C., & Waycott, M. (2010). Light intensity and water temperature are drivers of change in 
seagrasses of the Great Barrier Reef. Annual Conference of the Marine and Tropical Sciences Research 
Facility. Cairns : Not stated. 

Collier, C., Lavery, P., Ralph, P., & Masini, R. (2009). Shade-induced response and recovery of the 
seagrass Posidonia sinuosa. Journal of Experimental Marine Biology and Ecology 370, 89-103. 

Comarine Consulting. (1993). Sediment Data – Final Report submitted as part fulfilment of Environmental 
Monitoring Program, Townsville Port Authority, Townsville Port Development, Stage 1, Contract 62376-12 
Oceanographic and Sediment Data. Not stated: Comarine Consulting. 



AECOM Rev 2  Page 8 

CoMarine. (1993). Environmental Monitoring Program: oceanographic and sediment data. Townsville: 
CoMarine, for Townsville Port Authority. 

Commonwealth of Australia. (2009). National Bio fouling Management Guidelines for Commercial 
Vessels, 2009. Canberra: Commonwealth of Australia (The National System for the Prevention and 
Management of Marine Pest Incursions). 

Connell Wagner. (2008). Water quality condition of the Black and Ross River Basins, Townsville City 
Council - . Townsville: Townsville City Council, for Creek to Coral Coast Catchment Initiative. 

Cooper, T., Ridd, P., Ulstrup, K., Humphrey, C., Slivkoff, M., & Fabricius, K. (2008). Temporal dynamics in 
coral bio indicators for water quality on coastal coral reefs of the Great Barrier Reef. Marine and 
Freshwater Research 59, 703-716. 

Cooper, T., Uthicke, S., Humphrey, C., & Fabricius, K. (2007). Gradients in water column nutrients, 
sediment parameters, irradiance and coral reef development in the Whitsunday Region, central Great 
Barrier Reef. Estuarine, Coastal and Shelf Science 74, 458-470. 

Cruz Motta, J. (2000). Effects of the dumping of dredged material of Townsville Port on the soft-bottom 
benthic community of Cleveland Bay. Townsville: James Cook University (Department of Marine Biology), 
for Townsville Port Authority. 

Cruz-Motta, J., & Collins, J. (2004). Impacts of dredged material disposal on a tropical soft-bottom 
benthic assemblage. Marine Pollution Bulletin 48, 270-280. 

CSIRO & BOM. (2007). Climate change in Australia; technical report. Australia: Commonwealth Scientific 
and Industrial Research Organisation & Bureau of Meteorology. 

CSIRO. (2008). Climate change projections for the Townsville region. Canberra: CSIRO, for Townsville 
City Council. 

DAFF. (2010a). Australian Marine Pest Monitoring Guidelines Version 2.0. Canberra: Commonwealth of 
Australia (Department of Agriculture, Forestry and Fisheries). 

DAFF. (2010b). Australian Marine Pest Monitoring Manual; Version 2.0. Canberra: Commonwealth of 
Australia (Department of Agriculture, Fisheries and Forestry). 

DAFF. (2011). Australian Ballast Water Management Requirements - Version 5. Retrieved 10 05, 2012, 
from Commonwealth of Australia (Department of Agriculture, Fisheries and Forestry): 
http://www.daff.gov.au/aqis/avm/vessels/quarantine_concerns/ballast/australian-ballast-water-
management-requirements 

Dall, W., Hill, B., Rothlisberg, P., & Staples, D. (1991). Biology of the Penaeidae; Advances in Marine 
Biology Series, Vol 27. London: Academic press. 

Davenport, W. (1986). Harbours and Marine: Port and Harbour Development in Queensland, 1824-1985. 
Brisbane: Department of Harbours and Marine. 

David Russell Lawrence, R. o. (1989). Report on the early founders of Townsville. Townsville: James Cook 
University (Material Cultural Unit). 

Davis, T. (1987). Biology of wild stock Lates calcarifer in northern Australia, in Copland, J.W. and Grey, 
D.L. Management of Wild and Cultured Sea Bass/Barramundi (Lates calcarifer). Canberra: ACIAR 
Proceedings 20. 



 

Port of Townsville Limited Rev 2  Page 9 
 

DCILGPS. (2000). Townsville-Thuringowa Strategy Plan. Townsville: The State of Queensland 
(Queensland Department of Communication and Information, Local Government, Planning and Sport). 

DE. (1998). Draft Guidelines for the Assessment Manager of Contaminated Land in Queensland. 
Brisbane: State of Queensland (Department of Environment). 

DEC. (2005). Approved Methods for the Modelling and Assessment of Air Pollutants in NSW. Sydney: 
State of New South Wales (Department of Environment and Conservation). 

DEEDI. (2008). Indigenous Employment Policy for Queensland Government: Building and civil 
construction projects. Brisbane: State of Queensland (Department of Employment, Economic 
Development and Innovation). 

DEEDI. (2010). Development Scheme for the Townsville State Development Area. Canberra: 
Commonwealth of Australia (Department of Employment, Economic Development and Innovation). 

DEEDI. (2010b). Local Industry Policy. Brisbane: The State of Queensland (Department of Employment, 
Economic Development and Innovation). 

DEEDI. (2011). Coastal Habitat Resources Information System (CHRIS). Retrieved 10 10, 2012, from 
Department of Employment, Economic Development and Innovation (2011a) : 
http://chrisweb.dpi.qld.gov.au/chris/. 

DEEWR. (2011). The Indigenous Opportunities Policy. Retrieved 2012, from Department of Education, 
Employment and Workplace Relations: 
http://www.deewr.gov.au/Indigenous/Employment/Pages/IndigOpportunitiesPolicy.aspx#iop 

DEH & NHT. (2006). Wildlife Conservation Plan for Migratory Shorebirds. Canberra: Commonwealth 
Government (Department of Environment and Heritage) and National Heritage Trust. 

DEH. (2005a). Blue, Fin and Sei Whale Recovery Plan 2005 - 2010. Canberra: Commonwealth of 
Australia (Department of the Environment and Heritage). 

DEH. (2005b). Draft Recovery Plan for marine turtles found in Australia: Olive Ridley Turtle Lepidochelys 
olivacea, Loggerhead Turtle Caretta caretta, Flatback Turtle Natator depressus, Green Turtle Chelonia 
mydas, Hawksbill Turtle Eretmochelys imbricata & Leatherback. Canberra: Commonwealth of Australia 
(Department of Environment and Heritage). 

DEH. (2005c). Humpback Whale Recovery Plan 2005-2010. Canberra: Commonwealth of Australia 
(Department of Environment and Heritage). 

DEH. (2005d). Whale Shark Recovery Plan 2005-2010. Canberra: Commonwealth of Australia 
(Department of Environment and Heritage Protection). 

DEHP. (2005). Whale Shark (Rhincodon typus) Issues Paper. Brisbane: State of Queensland (Department 
of the Environment and Heritage). 

DEHP. (2009). WetlandMaps [map]. Version 6.0b. Brisbane, 
http://wetlandinfo.derm.qld.gov.au/wetlands/MappingFandD/WetlandMapsAndData/WetlandMaps.html: 
State of Queensland (Department of Environment and Heritage Protection). 

DEHP. (2011). Essential Habitat Mapping [map]. Version 3.1. Brisbane, 
http://www.ehp.qld.gov.au/ecosystems/biodiversity/regional-ecosystems/maps/index.php: State of 
Queensland (Department of Environment and Heritage Protection). 



AECOM Rev 2  Page 10 

DEHP. (2012a). Draft groundwater water quality guidelines for the Townsville region (Black and Ross 
River basins). Townsville: State of Queensland (Department of Environment and Heritage Protection). 

DEHP. (2012b). Draft Ross River Basin Environmental Values and Water Quality Objectives. Townsville: 
State of Queensland (Department of Environment and Heritage Protection). 

DEHP. (2012c). Marine wildlife stranding data. Retrieved 05 31, 2012, from State of Queensland 
(Department of Environment and Heritage Protection): http://www.derm.qld.gov.au/wildlife-
ecosystems/wildlife/caring_for_wildlife/marine-strandings-data.html 

DEHP. (2012d). High Value Regrowth Mapping [map]. Version 2. Brisbane, 
http://www.ehp.qld.gov.au/ecosystems/biodiversity/regional-ecosystems/maps/index.php: State of 
Queensland (Department of Environment and Heritage Protection). 

DEHP. (2012e). Biodiversity Planning Assessment Mapping [map]. Version 1.2. Brisbane: State of 
Queensland (Department of Environment and Heritage Protection). 

DEHP. (2012f). Wildlife Online. Retrieved 2012, from State of Queensland (Department of Environment 
and Heritage Protection): http://www.ehp.qld.gov.au/wildlife/wildlife-
online/generate_a_species_list_for_a_defined_area.php 

Deloitte. (2012). Trade Forecasts. Brisbane: Deloitte Access Economics. 

DERM. (1993). Queensland Heritage Register Listing Description for Castle Hill. Retrieved 07 12, 2011, 
from State of Queensland (Department of Environment and Resource Management): 
http://www.epa.qld.gov.au/chims/placeDetail.html?siteId=15982 

DERM. (2005). Planning Guidelines for Water Supply and Sewerage Chapter 5 Demand/Flow and 
Projections. Brisbane: State of Queensland (Department of Environment and Resource Management) . 

DERM. (2006a). Magnetic Island National Park. Retrieved 12 7, 2011, from State of Queensland 
(Department of Environment and Resource Management): http://www.derm.qld.gov.au/parks/magnetic-
island/about.html 

DERM. (2006b). Queensland Heritage Register Listing Description for the Rocks Guest House. Retrieved 
07 12, 2011, from State of Queensland (Department of Environment and Resource Management): 
http://www.epa.qld.gov.au/chims/placeDetail.html;jsessionid=0a10032330d88c552d6d70054b4ba258b2
4fe296e1cd.e34NaN8SbNyKci0MaheOaheMchuMe6fznA5Pp7ftolbGmkTy?siteId=19505 (accessed 
12/07/2011). 

DERM. (2009a). Queensland Water Quality Guidelines for Fresh and Marine Water Quality. Brisbane: 
State of Queensland (Department of Environment and Resource Management). 

DERM. (2009b). ClimateQ: toward a greener Queensland – climate change impacts on Queensland’s 
regions. Brisbane: State of Queensland (Department of Environment and Resource Management). 

DERM. (2009c). Water Quality Monitoring and Sampling Manual. Brisbane: State of Queensland 
(Department of Environment and Resource Management). 

DERM. (2010a). Urban Stormwater Quality Planning Guidelines. Brisbane: State of Queensland 
(Department of Environment and Resource Management). 

DERM. (2010b). Wildlife and ecosystems: Dugong. Retrieved 03 2011, from State of Queensland 
(Department of Environment and Resource Management): www.derm.qld.gov.au/wildlife-
ecosystems/wildlife/az_of_animals/dugong.html 



 

Port of Townsville Limited Rev 2  Page 11 
 

DERM. (2010c). Wildlife and ecosystems: Humpback whales Megaptera novaeangliae. Retrieved 03 
2011, from State of Queensland (Department of Environment and Resource Management): 
www.derm.qld.gov.au/wildlife-ecosystems/wildlife/az_of_animals/whales.html 

DERM. (2010d). Climate Change in Queensland: What the science is telling us. Brisbane: State of 
Queensland (Department of Environment and Resource Management). 

DERM. (2011a). State Planning Policy 4/11: Protecting wetlands of significance in Great Barrier Reef 
catchments. Brisbane: State of Queensland (Department of Environment and Resource Management). 

DERM. (2011b). Wildlife Online Extract (confirmed records since 1980). Retrieved 03 2011, from State of 
Queensland (Department of Environment and Resource Management): www.derm.qld.gov.au/wildlife-
ecosystems/wildlife/wildlife_online 

DERM. (2011c). State Planning Policy 3/11: Coastal Protection. Brisbane: State of Queensland 
(Department of Environment and Resource Management). 

DERM. (2012). 2012 valuation report – Townsville City Council. Retrieved 10 15, 2012, from State of 
Queensland (Department of Environment and Resource Management): 
http://www.derm.qld.gov.au/property/valuations/tables/lga-report.php?lga_id=7010 

DERM. (2012a). Queensland Coastal Plan. Brisbane: State of Queensland (Department of Environment 
and Resource Management). 

DERM. (2012d, February). Groundwater Resource Information (GWDB) [database]. Qld: Department of 
Environment and Resource Management. 

DERM. (2012e). Wildlife Online. Retrieved 06 07, 2012, from State of Queensland (Department of 
Environment and Resource Management): www.derm.qld.gov.au/wildlife-
ecosystems/wildlife/wildlife_online 

DERM. (2012f). Regional Ecosystem Mapping [map]. Version 6.0. Brisbane, 
http://www.ehp.qld.gov.au/ecosystems/biodiversity/regional-ecosystems/maps/index.php: State of 
Queensland (Department of Environment and Heritage Protection). 

DETE. (2008). Queensland Skills Plan. Brisbane: State of Queensland (Department of Education, Training 
and Employment). 

DeVantier, L., De'ath, G., Done, T., Turak, E., & Fabricius, K. (2006). Species richness and community 
structure of reef-building corals on the near shore Great Barrier Reef. Coral Reefs, 25, 329-340. 

DEWHA. (2007). Marine Species Conservation: Leatherback turtle (Dermochelys coriacea). Canberra: 
Commonwealth of Australia (Department of Environment, Water, Heritage and the Arts). 

DEWHA. (2009a). National Assessment Guidelines for Dredging. Canberra: Commonwealth of Australia 
(Department of Environment, Water, Heritage and the Arts). 

DEWHA. (2009b). Matters of National Environmental Significance – Significant Impact Guidelines 1.1. 
Canberra: Commonwealth of Australia (Department of Environment, Water, Heritage and the Arts). 

DHI. (2010). Draft Environmental Impact Statement/Environmental Review and Management for the 
Proposed Wheatstone Project. Appendix N3 Tolerance Limits. Singapore : DHI Water & Environment (S) 
Pte. Ltd. (DHI), for Chevron Australia Pty Ltd. 

DI. (2007a). Townsville City-Port Strategic Plan. Brisbane: State of Queensland (Department of 
Infrastructure). 



AECOM Rev 2  Page 12 

DI. (2007b). Northern Economic Triangle Infrastructure Plan 2007-2012. Brisbane: State of Queensland 
(Department of Infrastructure). 

DI. (2007c). Townsville Economic Gateway Strategy. Brisbane: State of Queensland (Department of 
Infrastructure). 

Dickerson, D., Wolters, M., Theriot, C., & Slay, C. (2004). Dredging impacts on sea turtles in the 
southeaster USA: A historical review of protection; Proceedings of the World Dredge Congress XVII - 
Dredging in a Sensitive Environment. World Dredge Congress XVII: Hamburg. 

DIN. (1999a). German Standard DIN 4150-1999, Part 2 Structural vibration – Human exposure to vibration 
in buildings. Berlin: Deutches Institut für Normung (DIN). 

DIN. (1999b). German Standard DIN 4150-1999, Part 3 - Structural Vibration in Buildings - Effects on 
Structures. Berlin: Deutches Institut für Normung (DIN). 

DIP. (2009). South East Queensland Regional Plan 2009–2031. Brisbane: State of Queensland 
(Department of Infrastructure and Planning). 

DIP. (2010). Social impact assessment: Guideline to preparing a social impact management plan. 
Brisbane: State of Queensland (Department of Infrastructure and Planning). 

DJAG. (2006). Children and Young Wokers. Canberra: State of Queensland (Department of Justice and 
Attorney-General). 

DJAG. (2011). Cash in Transit: Code of Practice 2011. Canberra: State of Queensland (Department of 
Justice and Attorney-General). 

DJAG. (2011). How to manage work health and safety risks: code of practice . Canberra: State of 
Queensland (Department of Justice and Attorney-General). 

DJAG. (2011). Managing the work environment and facilities. Canberra: State of Queensland 
(Department of Justice and Attorney-General). 

DJAG. (2011). Work health and safety consultation, co-operation and co-ordination ; Code of practice . 
Canberra: State of Queensland (Department of Justice and Attorney-General). 

DLPG & DES. (2003). State Planning Policy 1/03 Mitigating the adverse impacts of flood, bushfire and 
landslide. Brisbane: State of Queensland (Department of Local Government and Planning & Department 
of Emergency Services). 

DLPG. (2010). North West Regional Plan. Brisbane: State of Queensland (Department of Local 
Government and Planning). 

DLPG. (2011). Queensland Regionalisation Strategy 2011; Strengthening Queensland’s Regions. 
Brisbane: State of Queensland (Department of Local Government and Planning). 

DLPG. (2011a). Queensland Infrastructure Plan; for public consultation building tomorrow Queensland. 
Brisbane: State of Queensland (Department of Local Government and Planning). 

DLPG. (2011b). Queensland Regionalisation Strategy 2011; Strengthening Queensland’s Regions. 
Brisbane: State of Queensland (Department of Local Government and Planning). 

DNRM. (2004). Queensland Acid Sulfate Soils Technical Manual. Brisbane: State of Queensland 
(Department of Natural Resources and Mines). 



 

Port of Townsville Limited Rev 2  Page 13 
 

DNRW. (2007). Queensland Urban Drainage Manual. Brisbane: State of Queensland (Department of 
Natural Resources and Water). 

Doherty, G. (2000). Trace metals in sediments of Cleveland Bay (PhD thesis). Townsville: James Cook 
University. 

Doherty, G., Coomans, D., & Brunskill, G. (2000). Modelling natural and enhanced trace metal 
concentrations in sediments of Cleveland bay. Mar. Freshwater Res, 51, 739-747. 

Done, T. (1999). Coral community adaptability to environmental change at the scales of Regions, Reefs 
and Reef Zones. American Zoologist, 39, 66-79. 

Donnelly, A. (1959). The Port of Townsville. Townsville: The Townsville Harbour Board. 

Douglas Partners. (1996). Report on Geotechnical Investigation; Cannington Offshore Facilities Port of 
Townsville Limited. Douglas Partners Pty Ltd (Douglas Partners), for BHP Mineral Pty Ltd. 

DPW. (2009). Guidelines to the Recycling Policy for Buildings and Civil Infrastructure . Brisbane: State of 
Queensland (Department of Public Works). 

Dredeco Pty Ltd. (1996). Environmental monitoring Program, Outer Berth Development Contract No. 333. 
Townsville: Dredeco Pty Ltd, for the Townsville Port Authority. 

Driscoll, P. (1997). Survey of waders in the Great Sandy Strait, South-eastern Queensland, Australia. 
Brisbane: The Stilt. 

Driscoll, P. (2009). Avifauna Assessment – Report for Marine Precinct EIS. prepared by Peter Driscoll, for 
inclusion in the Port of Townsville Limited Marine Precinct Environmental Impact Study. Townsville: GHD, 
for Port of Townsville Limited POTL. 

DSDIP. (2012). Draft Coastal Protection State Planing Regulatory Provision. Brisbane: State of Queensland 
(Department of State Development, Infrastructure and Planning). 

DSEWPC. (2009). Great Barrier Reef Intergovernmental Agreement. Canberra: Commonwealth of Australia 
(Department of Sustainability, Environment, Water, Population and Communities). 

DSEWPC. (2011a). EPBC Act policy statement 5.1 - Magnetic Island, Queensland. Retrieved 03 2012, 10, 
from Commonwealth of Australia (Department of Sustainability, Environment, Water, Population and 
Communities): http://www.environment.gov.au/epbc/publications/pubs/magnetic-island-policy.doc. 

DSEWPC. (2011b). National Pollutant Inventory Emission Estimation Technique Manual for Mining; 
Version 3. Canberra: Commonwealth of Australia (Department of Sustainability, Environment, Water, 
Population and Communities). 

DSEWPC. (2012a). Protected Matters Search Tool. Retrieved 03 31, 2011, from Commonwealth of 
Australia (Department of Sustainability, Environment, Water, Population and Communities): 
http://www.environment.gov.au/epbc/pmst/index.html 

DSEWPC. (2012b). Species Profile and Threats Database. Retrieved 05 03, 2012, from Commonwealth of 
Australia (Department of Sustainability, Environment, Water, Population and Communities): 
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl. 

DSEWPC. (2012c). Species Profile and Threats Database – Dugong dugon — Dugong. Retrieved 06 01, 
2012, from http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=28 



AECOM Rev 2  Page 14 

DSEWPC. (2012d). Species Profile and Threats Database - Orcaella heinsohni — Australian Snubfin 
Dolphins. Retrieved 06 01, 2012, from Commonwealth of Australia (Department of Sustainability, 
Environment, Water, Population and Communities): http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=81322 

DSEWPC. (2012e). Species Profile and Threats Database - Sousa chinensis — Indo-Pacific Humpback 
Dolphin. Retrieved 06 01, 2012, from Commonwealth of Australia (Department of Sustainability, 
Environment, Water, Population and Communities): http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=50 

DSEWPC. (2012f). Australian Wetlands Database, Bowling Green Bay. Retrieved June 2011, from 
Commonwealth of Australia (Department of Sustainability, Environment, Water, Population and 
Communities): http://www.environment.gov.au/cgi-bin/wetlands/ramsardetails.pl?refcode=42 

DSEWPC. (2012g). EPBC Act Protected Matters Search Tool. Retrieved June 2012, from Commonwealth 
of Australia (Department of Sustainability, Environment, Water, Population and Communities): 
http://www.environment.gov.au/epbc/pmst/index.html 

DSEWPC. (2012h). Guidelines for an environmental impact statement for the Port of Townsville Port 
Expansion Project, Queensland (EPBC 2011/5979/GBRMPA G34429.1). Canberra: Commonwealth of 
Australia (Department of Sustainability, Environment, Water, Population and Communities). 

DSEWPC. (2012i). Construction and Demolition Waste Guide - Recycling and Re-use Across the Supply 
Chain. Canberra: Commonwealth of Australia (Department of Sustainability, Environment, Water, 
Population and Communities). 

DTMR. (2001). Townsville-Thuringowa Integrated Regional Transport Plan. Townsville: State of 
Queensland (Department of Transport and Main Roads). 

DTMR. (2006). Guidelines for Assessment of Road Impacts of Development. Brisbane: State of 
Queensland (Department of Transport and Main Roads). 

DTMR. (2008a). Road traffic noise management: code of practice. Retrieved 10 05, 2012, from State of 
Queensland (Department of Transport and Main Roads): http://www.tmr.qld.gov.au/Business-
industry/Technical-standards-publications/Road-traffic-noise-management-code-of-practice.aspx 

DTMR. (2008b). The Biodiversity Management Plan for Environmental Reserve 2009-2014 – a BMP 
prepared for the Townsville Port Access Road. Brisbane: State of Queensland (Department of Transport 
and Main Roads). 

DTMR. (2010). Maritime Safety Queensland guidelines for major development proposals. Brisbane: State 
of Queensland (Department of Transport and Main Roads). 

DTMR. (2011a). Port of Townsville; First-strike oil spill response plan. Retrieved 10 05, 2012, from State of 
Queensland (Department of Transport and Main Roads): 
http://www.msq.qld.gov.au/~/media/msqinternet/msqfiles/home/environment/contingency%20plans/qcc
ap_app30.pdf 

DTMR. (2011b). Queensland Coastal Contingency Action Plan. Retrieved 10 05, 2012, from State of 
Queensland (Department of Transport and Main Roads): 
http://www.msq.qld.gov.au/~/media/msqinternet/msqfiles/home/environment/contingency%20plans/qcc
ap.pdf 

DTMR. (2012). Port Procedures and Information for Shipping - Port of Townsville. Brisbane: State of 
Queensland (Department of Transport and Main Roads). 



 

Port of Townsville Limited Rev 2  Page 15 
 

DTMR. (2013). Port Procedures and Information for Shipping - Port of Townsville. Brisbane: State of 
Queensland (Department of Transport and Main Roads). 

Duarte, C., Terrados, J., Agawin, N., Fortes, M., Bach, S., & Kenworthy, W. (1997). Response of a mixed 
Philippine seagrass meadow to experimental burial. Marine Ecology Progress Series. 147, 285-294. 

ESD Steering Committee. (1992, 12). National Strategy for Ecologically Sustainable Development. 
Retrieved 03 06, 2013, from Commonwealth of Australia (Department of Sustainability, Environment, 
Water, Population and Communities, Ecologically Sustainable Development Steering Committee): 
http://www.environment.gov.au/about/esd/publications/strategy/index.html 

EEAF. (2008). The Partnership for the East Asian-Australasian Flyway (EEAF). Retrieved 2012, from The 
Partnership for the East Asian-Australasian Flyway: http://www.eaaflyway.net/ 

Ellison, J. (1998). Impacts of sediment burial on mangroves. Marine Pollution Bulletin 37, 420–426. 

Environment Australia. (2002). National Ocean Disposal Guidelines for Dredged Material. Canberra: 
Commonwealth of Australia (Environment Australia). 

Environment Australia. (2003). Recovery Plan for Marine Turtles in Australia. Canberra: Commonwealth of 
Australia (Environment Australia). 

EPA. (1998). Draft Guidelines for the Assessment & Management of Contaminated Land in Queensland 
1998. Brisbane: State of Queensland (Environment Protection Agency). 

EPA. (2004a). ECOACESS Guideline for the Assessment of Low Frequency Noise. Gold Coast: State of 
Queensland (Environmental Protection Agency). 

EPA. (2004b). Guideline: Planning For Noise Control. Brisbane: State of Queensland (Environmental 
Protection Agency). 

EPA. (2007). Nature Conservation (Estuarine Crocodile) Conservation Plan 2007 and Management 
Program 2007–2017. Brisbane: State of Queensland (Environmental Protection Agency). 

EPA. (2009). Townsville Customs House. Brisbane: State of Queensland (Environmental Protection 
Agency, Cultural Heritage Unit). 

EPHC. (2010). Draft National Wind Farm Development Guidelines. Unknown: Environment Protection and 
Heritage Council (EPHC). 

Erftemeijer, P., & Lewis, R. (2006). Environmental Impacts of dredging on seagrasses: a review. Marine 
Pollution Bulletin 52, 1553-1572. 

Erftemeijer, P., & Reigl, B. (2008). Sensitivity of Corals to Turbidity and Sedimentation from Dredging: A 
Review. Retrieved 03 01, 2011, from NOVA: http://www.nova.edu/ncri/11icrs/abstract_files/icrs2008-
000969.pdf 

Erftemeijer, P., Reigl, B., Hoeksema, B., & Todd, P. (2012). Environmental impacts of dredging and other 
sediment disturbances on corals: A review. n.s: Marine Pollution Bulletin. 

ETS Worldwide. (2012). Sediment Dynamics Assessment, Port of Townsville and Cleveland Bay: 
Assessment of Sediment Plume(s) Generated during Dredging and Disposal. Townsville: ETS World 
Wide, for Port of Townsville Limited. 



AECOM Rev 2  Page 16 

Fabricius, K. (2009). Patterns in hard coral diversity and cover on inshore reefs of the GBR. Retrieved 05 
18, 2012, from Commonwealth of Australia (Australian Institute of Marine Science): http://e-
atlas.org.au/content/patterns-hard-coral-diversity-and-cover-inshore-reefs-gbr 

Flores, F., Hoogenboo, M., Smith, L., Cooper, T., & Abrego D, e. a. (2012). Chronic Exposure of Corals to 
Fine Sediments: Lethal and Sub-Lethal impacts. n.s: PLoS One 2012. 

Food Standards Australia New Zealand. (2007). Australia New Zealand Food Standards Code. ??: Food 
Standards Australia New Zealand. 

Freeman, A., Short, F., Isnain, I., Razak, F., & Coles, R. (2008). Seagrass on the edge: Land use practices 
threaten coastal seagrass communities in Sabah, Malaysia. Biological Conservation 141, 2993-3005. 

Furlani, D. (1996). A Guide to the Introduced Marine Species in Australian Waters. Centre for Research on 
Introduced Marine Pests Technical Report No. 5. CSIRO Marine Research. Tasmania: CSIRO. 

Garrett, B., Stein, E., Bigourdan, N., & Jeffery, B. (2006). B. Garrett, et al. The World War II Landscape of 
Townsville, Australian Institute for Maritime Archaeology. Unknown: Australian Institute of Maritime 
Archaeology. 

GBRMPA. (1994). A 25 Year Strategic Plan for the Great Barrier Reef World Heritage Area 1994-2019 . 
Townsville: Commonwealth of Australia (Great Barrier Reef Marine Park Authority). 

GBRMPA. (2003). Great Barrier Reef Marine Park Zoning Plan. Townsville: Commonwealth of Australia 
(Great Barrier Reef Marine Park Authority). 

GBRMPA. (2005). Great Barrier Reef Marine Park Authority Heritage Strategy . Canberra: Commonwealth 
of Australia (Great Barrier Reef Marine Park Authority). 

GBRMPA. (2009). The Great Barrier Reef Outlook Report 2009. Townsville: Commonwealth of Australia 
(Great Barrier Reef Marine Park Authority). 

GBRMPA. (2010a). Water Quality Guidelines for the Great Barrier Reef Marine Park. Canberra: 
Commonwealth of Australia (Great Barrier Reef Marine Park Authority). 

GBRMPA. (2010b). Coral disease and bleaching impacts on the central and northern Great Barrier 
Reef—Summer 2008/2009. Project Bulletin 2. Retrieved 10 10, 2012, from Commonwealth of Australia 
(Great Barrier Reef Marine Park Authority): 
http://www.gbrmpa.gov.au/__data/assets/pdf_file/0003/4278/coral-disease-2010.pdf 

GBRMPA. (2012a). Dugong and turtle standings. Retrieved 05 31, 2012, from Commonwealth of Australia 
(Great Barrier Reef Marine Park Authority): http://www.gbrmpa.gov.au/outlook-for-the-reef/extreme-
weather/dugong-and-turtle-strandings 

GBRMPA. (2012b). Extreme weather and the Great Barrier Reef. Retrieved 05 31, 2012, from 
Commonwealth of Australia (Great Barrier Reef Marine Park Authority): 
http://www.gbrmpa.gov.au/outlook-for-the-reef/extreme-weather/extreme-weather-and-the-great-barrier-
reef-report 

GBRMPA. (2012c). Protecting the reef bioregions in the Great Barrier Reef Marine Park and World 
Heritage Area. Retrieved 05 18, 2012, from Commonwealth of Australia (Great Barrier Reef Marine Park 
Authority): http://www.gbrmpa.gov.au/__data/assets/pdf_file/0017/6191/reef.pdf 

GBRMPA. (2012d). Routes & Restrictions. Retrieved 10 10, 2012, from Commonwealth of Australia (Great 
Barrier Reef Marine Park Authority): http://www.reefpilots.com.au/html/routes_restrictions.html 



 

Port of Townsville Limited Rev 2  Page 17 
 

Geering, A., Agnew, L., & Harding, S. (2007). Shorebirds of Australia. Australia: CSIRO Publishing. 

GHD & SA. (2011). Townsville Marine Precinct Underwater Acoustic Assessment. Townsville: GHD and 
Savery & Associates Pty Ltd, for Port of Townsville Limited. 

GHD . (2004). Hydrodynamic Modelling of the Outer Harbour. Townsville: GHD, for Townsville Port 
Authority. 

GHD. (2005). Port of Hay Point Apron Area and Departure Path Capital Dredging Draft Environmental 
Impact Statement. n.s: GHD, for Ports Corporation of Queensland. 

GHD. (2007). Townsville - Thuringowa Storm Tide Study 2007. Townsville: GHD, for Townsville and 
Thuringowa City Councils. 

GHD. (2008a). Long Term Dredging and Disposal Management Plan. Townsville: GHD, for Port of 
Townsville. 

GHD. (2008b). Townsville Marine Precinct Environmental Impact Statement; Baseline Groundwater 
Monitoring Program. Townsville: GHD, for Port of Townsville Limited (POTL). 

GHD. (2009a). Townsville Marine Precinct Environmental Impact Statement. Townsville: GHD. 

GHD. (2009b). Townsville Marine Precinct Project – Environmental Impact Statement. Appendix H - Acid 
Sulfate Soils Investigation. Townsville: GHD, for Port of Townsville Limited. 

GHD. (2009c). Townsville Marine Precinct Environmental Impact Statement: Appendix R – Coastal 
Processes. Townsville: for Port of Townville Limited. 

GHD. (2009d). Townsville Marine Precinct Environmental Impact Statement: Appendix J - Water and 
Sediment Quality Assessment. Townsville: GHD, for Port of Townsville. 

GHD. (2009e). Townsville Marine Precinct Project – Environmental Impact Statement, Main Report. 
Townsville: GHD, for the Port of Townsville Limited. 

GHD. (2009f). Townsville Marine Precinct Project Environmental Impact Statement, Terrestrial Ecology 
Study. Townsville: GHD. 

GHD. (2009g). Townsville Marine Precinct Project; Environmental Impact Statement; Appendix M Traffic 
Impact Statement. Townsville: GHD, for Port of Townsville Limited (POTL). 

GHD. (2011a). Port of Townsville Limited Report for Port Expansion - Marine Megafauna. Townsville: 
GHD, for Port of Townsville Limited. 

GHD. (2011b). Report for Ross Creek Marine Vessel Observational Survey. Townsvile: GHD, for Port of 
Townsville Limited. 

GHD. (2011c). Port of Townsville Limited Report for Port Expansion – Benthic Ecology and Fisheries 
Resources Report. Townsville: GHD, for Port of Townsville Limited. 

GHD. (2011d). Port of Townsville Report for Berth 12 Underwater Noise Assessment. Townsville: GHD, 
for Port of Townsville Limited. 

GHD. (2012a). Report for Port Expansion Project - Marine Megafauna. Townsville: GHD, for Port of 
Townsville Limited. 



AECOM Rev 2  Page 18 

GHD. (2012b). Report for Port Expansion Project – Underwater Construction and Operational Noise 
Impact Assessment. Townsville: GHD, for Port of Townsville Limited. 

Gilmour, J., Cooper, T., & Fabricius, K. S. (2006). Early warning indicators of change in the condition of 
corals and coral communities in response to key anthropogenic stressors in the Pilbara, Western 
Australia: Executive Summary and Future Recommendations. Western Australia: Environmental 
Protection Authority. 

Golder Associates. (2008a). Summary of Geotechnical Testing Undertaken in the Port of Townsville 
Redevelopment Area. Brisbane: Golder Associates Pty Ltd (Golder Associates), Unpublished report for 
AECOM Australia Pty Ltd. 

Golder Associates. (2008b). Offshore Geotechnical Investigation and Acid Sulfate Soils Investigation. 
Townsville: Golder Associates Pty Ltd (Golder Associates), for Port of Townsville Limited. 

Golder Associates. (2012a). Townsville Port Expansion Environmental Impact Statement; Environmental 
Management Plan (Acid Sulfate Soils). Brisbane: Golder Associates Pty Ltd (Golder Associates), 
Unpublished Report for AECOM Australia Pty Ltd. 

Golder Associates. (2012b). Townsville Port Expansion Project; Geotechnical Review. Brisbane: Golder 
Associates Pty Ltd (Golder Associates), Unpublished Report for AECOM Australia Pty Ltd. 

Grice, A., Loneragan, N., & Dennison, W. (1996). Light intensity and the interactions between physiology, 
morphology and stable isotope ratios in five species of seagrass. Exp. Mar. Biol. Ecol. 195, 91–110. 

Haapkylä, J., Unsworth, R., Flavell, M., Bourne, D., & Schaffelke, B. (2011). Seasonal Rainfall and Runoff 
Promote Coral Disease on an Inshore Reef. n.s: PLoS ONE 6(2): e16893. 
doi:10.1371/journal.pone.0016893. 

Hardy, T. (1991). Impact on Townsville’s Beaches of Proposed Extensions to the Port of Townsville. 
Townsville: for Sinclair Knight & Partners for Townsville Port Authority. 

Harper, B. (1998). Storm Tide Threat in Queensland: History, Prediction and Relative Risks; Conservation 
Technical Paper No. 10. Brisbane: State of Queensland (Department of Environment and Heritage). 

Harris, L. (1984). The Fragmented Forest: Island Biogeography Theory and the Preservation of Biotic 
Diversity. Chicago: University of Chicago Press. 

Hayes, K., Sliwa, C., Migus, S., McEnnulty, F., & Dunstan. (2005). National Priority Pests: Part II Ranking 
of Australian Marine Pests. n.s: CSIRO, for Commonwealth of Australia (Department of the Environment 
and Heritage). 

Hennessy, K., Fawcett, R., Kirono, D., Mpelasoka, F., Jones, D., Bathols, J., et al. (2008). An Assessment 
of the impact of climate change on the nature and frequency of exceptional climatic events. Australia: 
CSIRO and Bureau of Meteorology. 

Hennessy, K., Webb, L., Ricketts, J., & Macadam, I. (2008). Climate change projections for the Townsville 
region. Australia: CSIRO, Published report for Townsville City Council. 

Hermann, A. (2002). The Development of Rockhampton and District. Rockhampton: Central Queensland 
Family History Association Inc. 

Hewitt, C., & Campbell, M. (2010). The relative contribution of vectors to the introduction and 
translocation of marine invasive species. n.s: Commonwealth of Australia (Department of Agriculture, 
Fisheries and Forestry). 



 

Port of Townsville Limited Rev 2  Page 19 
 

Hewitt, C., & Martin, R. (1996). Port Surveys for Introduced Marine Species: Background Considerations 
and Sampling Protocols; Centre for Research on Introduced Marine Pests Technical Report No. 4. 
Hobart: CSIRO. 

Higgins, P., & Davies, S. (1996). Handbook of Australian, New Zealand and Antarctic Birds (Vol. Volume 
3. Snipe to Pigeons). Melbourne: Oxford University Press. 

Hobday, D., Officer, R., & Parry, G. (1999). Changes to demersal fish communities in Port Phillip Bay, 
Australia, over two decades, 1970-91. Marine and Freshwater Research. 50, 397-407. 

Hopley, D. (1970). Coastal Geomorphology in the Townsville Region: A study of the geomorphological 
evolution of the North Queensland coast between Cape Upstart and Hinchinbrook Island. Townsville: 
James Cook University (Department of Geology). 

HTW. (2012). The Month in Review. Brisbane: Herron Todd White. 

Hughes, T., Bellwood, D., Folke, C., Steneck, R., & Wilson, J. (2005). New paradigms for supporting the 
resilience of marine ecosystems. Trends in Ecology and Evolution, 20, 380-386. 

Hunt, B., & Watterson, I. (2009). The temporal and spatial characteristics of surrogate tropical cyclones 
from multi-millennial simulation. Climate Dynamics, 34(5), 699-718. 

Hyder. (2009). Waste and Recycling in Australia. Brisbane: Hyder Consulting (Hyder), for State of 
Queensland (Department of Environment, Heritage and the Arts). 

Hydrobiology. (2003a). Testing of Townsville Inner Harbour (Non-Berth Areas) Sediments for Sea 
Disposal Suitability – Bioavailability & Eco toxicity Testing of Swing Basin & Silt Trench Sediment. Not 
stated: Hydrobiology, for Port of Townsville. 

Hydrobiology. (2003b). Monitoring of Benthos, Port of Hay Point. n.s: Hydrobiology Pty Ltd, for Ports 
Corporation of Queensland. 

Hydrobiology. (2004). Toxicity Identification Study of the Sea Disposal Suitability Assessment of 
Townsville Inner Harbour (Non-Berth Areas) Sediment. Brisbane: Hydrobiology Pty Ltd (Hydrobiology) for 
Townsville Port Authority. 

IA. (2010). National Ports Strategy. Canberra: Commonwealth of Australia (Infrastructure Australia). 

IALA-AISM. (2011). Publications: Guidelines. Retrieved 10 05, 2012, from International Association of 
Marine Aids to Navigation and Lighthouse Authorities (IALA-AISM): http://www.iala-
aism.org/iala/publications/publications.php?LeTypePub=2 

IFC. (2011). Climate Risk and Business - Ports, Terminal Maritimo Muelles El Bosque, Cartagena. 
Colombia: International Finance Corporation, World Bank Group (IFC). 

IMO. (1972). Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter. 
Retrieved 10 05, 2012, from International Marine Organisation (IMO): 
http://www.imo.org/about/conventions/listofconventions/pages/convention-on-the-prevention-of-marine-
pollution-by-dumping-of-wastes-and-other-matter.aspx 

IMO. (1990). International Convention on Oil Pollution Preparedness, Response and Co-operation 
(OPRC). Retrieved 10 05, 2012, from International Maritime Organisation (IMO): 
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-on-oil-pollution-
preparedness,-response-and-co-operation-(oprc).aspx 



AECOM Rev 2  Page 20 

IMO. (2001). International Convention on the Control of Harmful Anti-fouling Systems on Ships. Retrieved 
10 05, 2012, from International Maritime Organisation (IMO): International Convention on the Control of 
Harmful Anti-fouling Systems on Ships 

IMO. (2004a). International Convention for the Control and Management of Ships' Ballast Water and 
Sediments (BWM). Retrieved 10 05, 2012, from International Maritime Organisation (IMO): 
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-for-the-control-
and-management-of-ships'-ballast-water-and-sediments-(bwm).aspx 

IMO. (2004b). International Ship and Port Facility Security Code. London: International Maritime 
Organization. 

IMO. (2007). Protocol on Preparedness, Response and Co-operation to pollution Incidents by Hazardous 
and Noxious Substances, 2000 (OPRC-HNS Protocol). Retrieved 10 05, 2012, from International Maritime 
Organisation: http://www.imo.org/About/Conventions/ListOfConventions/Pages/Protocol-on-
Preparedness,-Response-and-Co-operation-to-pollution-Incidents-by-Hazardous-and-Noxious-
Substances-(OPRC-HNS-Pr.aspx 

IMO. (2009). Guidance Document for Minimising the Risk of Ship Strikes with Cetaceans. Retrieved 10 
10, 2012, from International Maritime Organisation (IMO): 
http://www.imo.org/blast/blastDataHelper.asp?data_id=26244&filenam 

IMO. (2011). International Convention for the Prevention of Pollution from Ships (MARPOL). Retrieved 10 
05, 2012, from International Marine Organisation (IMO): 
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-for-the-
prevention-of-pollution-from-ships-(marpol).aspx 

interpreted by AECOM from SEAWEB database. (2011). Lloyds List ship database. n.s: IHS Global 
Limited 2012 (SEAWEB). 

IPCC. (2007). Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and III to the 
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Geneva, Switzerland: 
Pachauri R.K. and Reisinger A (eds.). 

Isbell, R. (2002). Australian Soil Classification, Revised ed. Melbourne: CSIRO Publishing.   

IUCN. (2010). The IUCN Red List of Threatened Species (Version 2010.4). Retrieved 03 2011, from 
International Union for Conservation of Nature: www.iucnredlist.org/apps/redlist/search 

JBCT. (2010). Jezzine Barracks Master-Plan Executive Document. Townsville: Jezzine Barracks 
Community Trust (JBCT). 

JCU. (2004). Queensland Coastal Study. Townsville: James Cook University (JCU). 

Jefferson, T., & Karczmarski, L. (2001). Sousa chinensis. Mammalian Species 655, 1-9. 

Jenkins, G., & McKinnon, L. (2006). Channel Deepening Supplementary Environment Effects Statement – 
Aquaculture and Fisheries. Internal Report No. 77. Queenscliff: Primary Industries Research Victoria. 

Jing, L., & Ridd, P. (1996). Wave-current bottom shear stress and sediment resuspension in Cleveland 
Bay, Australia. Coastal Engineering, 29, 169-186. 

Johnson, J., Brando, V., Devlin, M., Kennedy, K., McKenzie, L., Morris, S., et al. (2011). Reef Rescue 
Marine Monitoring Program: 2009/2010 Synthesis Report. Cairns: Reef and Rainforest Research Centre 
Consortium, for Great Barrier Reef Marine Park Authority (Reef and Rainforest Research Centre Limited). 



 

Port of Townsville Limited Rev 2  Page 21 
 

Jones, G., & Candy, S. (1981). Effects of dredging on the macrobenthic infauna of Botany Bay. Australian 
Journal of Marine and Freshwater Research, 32, 379-398. 

Jones, R. B. (1997). Recurrent bleaching of corals at Magnetic Island (Australia) relative to air and 
seawater temperature. Marine Ecology Progress Series, 158: 289-292. 

Kailola, P. M. (1993). Australian fisheries resources. Canberra: Bureau of Resource Sciences. 

Kaly, U., Mapstone, B., Ayling, A., & Choat, J. (1993). Assessment of environmental impacts on coral 
communities of dredging Platypus Channel, Cleveland Bay, Townsville; Report 2. Townsville: for 
Townsville Port Authority. 

Kaly, U., Mapstone, B., Ayling, A., & Choat, J. H. (1994). Coral Communities. In Benson, L.J., 
Goldsworthy, P. M., Butler, I. R., Oliver, J. (eds) Townsville Port Authority Capital Dredging Works 1993: 
Environmental Monitoring Program. Townsville: Townsville Port Authority. 

Kamphuis, J. W. (1991). Alongshore Sediment Transport Rate. Journal of Waterway, Port, Coastal and 
Ocean Engineering, 117 (6), 624-640. 

Kemper, C. (2008). Analysis of South Australian Museum’s cetacean data: distribution, seasonal trends 
and circumstance of ‘death’. Adelaide: South Australian Museum. 

Kenworthy, W. J. (2000). The role of sexual reproduction in maintaining populations of Halophila 
decipiens: implications for the biodiversity and conservation of tropical seagrass ecosystems. Pac. Cons. 
Biol., 5, 260-268. 

Kettle B, D. P. (2002). New Directions: A review of the impacts of dredging in Cleveland Bay, and 
research priorities for the next decade. Townsville : for Townsville Port Authority's Dredge Spoil Disposal 
Technical Advisory and Consultative Committee . 

Kettle, B., Dalla Pozza, R., & Collins, J. (2001). New Directions, A Review of the Impacts of Dredging in 
Cleveland Bay and Research Priorities for the Next Decade. Townsville: Report for Townsville Port 
Authority Dredge Spoil Disposal TACC. 

Kroon, F., Kuhnert, K., Henderson, B., Wilkinson, S., Kinsey-Henderson, A., Brodie, J., et al. (2012). River 
loads of suspended solids, nitrogen, phosphorus and herbicides delivered to the Great Barrier Reef 
lagoon. Marine Pollution Bulletin, 65(16). 

Laist, D., Knowlton, A., Mead, J., Collet, A., & Podesta, M. (2001). Collisions between ships and whales. 
Marine Mammal Science. 17, 35–75. 

Lambrechts, J., Humphrey, C., McKinna, L., Gourge, O., Fabricius, K., Mehta, A., et al. (2010). 
Importance of wave-induced bed liquefaction in the fine sediment budget of Cleveland Bay, Great Barrier 
Reef. Estuarine, Coastal and Shelf Science. 89, 154–162. 

Larcombe, P. R. (1994). Data interpretation. In Benson, L.J., Goldsworthy, P. M., Butler, I. R., Oliver, J. 
(eds) Townsville Port Authority Capital Dredging Works 1993: Environmental Monitoring Program. 
Townsville: Townsville Port Authority. 

Larcombe, P., & Ridd, P. (1994). Data Interpretation (In Townsville Port Authority Capital Dredging Works 
1993: Environmental Monitoring Programme). 165-194: Townsville Port Authority. 

Larcombe, P., & Ridd, P. (1995). Megaripple dynamics and sediment transport in a mesotidal mangrove 
creek - implications for palaeoflow reconstruction. Sedimentology, 42, 593-606. 



AECOM Rev 2  Page 22 

Larcombe, P., & Ridd, P. (1996). Dry season hydrodynamics and sediment transport in mangrove creeks. 
American Geophysical Union, 46, 338-40. 

Larcombe, P., & Woolfe, K. (1998). Terrigenous sediment accumulation as a regional control on the 
distribution of reef carbonates. International Assoof Sedimentologists Special Publication, 25, 295–310. 

Larcombe, P., Kirsch, A., Harvey, T., & Carter, R. (1999). Cyclone sedimentation on the central Great 
Barrier Reef shelf (Abstracts volume). Fourth Australian Marine Geoscience Conference (pp. 33-34). 
Exmouth, WA: Unknown. 

Larcombe, P., Ridd, P., Prytz, A., & Wilson, B. (1995). Factors Controlling suspended sediment on inner-
shely coral reefs. Coral Reefs 14, 42, 163-171. 

Larkum, A., McComb, A., & Shepherd, S. (1989). Biology of Seagrasses: A treatise on the biology of 
seagrasses with special reference to the Australian region. Amsterdam: Elsevier. 

Lawson & Treloar. (1996). Townsville Outer Harbour Development – Design Wave and Water Level 
Parameters. Townsville: Lawson & Treloar Pty Ltd (Lawson & Treloar), for Sinclair Knight Merz (acting for 
Townsville Port Authority). 

Lee Long, W., Mellors, J., & Coles, R. (1993). Seagrasses between Cape York and Hervey Bay, 
Queensland, Australia. Australian Journal of Marine and Freshwater Research, 44, 19-31. 

Leslie, L., Karoly, D., Leplastrier, M., & Buckley, B. (2007). Variability of tropical cyclones over the South 
West Pacific Ocean using high resolution climate model. Meteorology and Atmospheric Physics, 97, 171-
180. 

LGAQ. (2004). Local Government Counter-Terrorism Risk Management Kit. Brisbane: State of 
Queensland (Local Government Association of Queensland). 

LI &IEMA. (2002). The Guidelines for Landscape and Visual Impact Assessment (2nd Ed). UK: The 
Landscape Institute & Institute of Environmental Management and Assessment. 

Limpus, C. (2008). A biological review of Australian marine turtle species. 6. Olive Ridley Turtle, 
Lepidochelys olivacea (Eschscholtz). Brisbane: State of Queensland (Environmental Protection Agency). 

Limpus, C., Couper, P., & Read, M. (1994). The loggerhead turtle, Caretta caretta, in Queensland: 
population structure in a warm temperate feeding area. 37:195-204.: Memoirs of the Queensland 
Museum. 

Longstaff, B., Loneragan, N., O'Donohue, M., & Dennison, W. C. (1999). Effects of light deprivation on the 
survival and recovery of the seagrass Halophila ovalis (R.Br.) Hook. Journal of Experimental Marine 
Biology and Ecology 234, 1-27. 

Lucas, P., Webb, T., Valentine, P., & Marsh, H. (1997). The outstanding universal value of the GBRWHA. 
Townsville: Commonwealth of Australia (Great Barrier Reef Marine Park Authority). 

Ludescher, C. (1997). Fisheries Resources between Bowen and Tully - An Inventory. Townsville: James 
Cook University, for The Townsville Zonal Advisory Committee and Queensland Fisheries Management 
Authority. 

Mabin, M. (1996). Beach Changes 1982 – 1995, Strand Beach, Townsville. Townsville: Townsville City 
Council. 



 

Port of Townsville Limited Rev 2  Page 23 
 

MacKenzie, S. (1941). The Australians at Rabaul, The Capture and Administration of the German 
Possessions in the Southern Pacific (Vol. 10). Sydney: University of Queensland Press in association with 
the Australian War Memorial. 

Mapstone, B., Choat, J., Cumming, R., & Oxley, W. (1989). The fringing reefs of Magnetic Island, benthic 
and sedimentation, a baseline survey. Townsville: Commonwealth of Australia (Great Barrier Reef Marine 
Park Authority). 

Marchant, S., & Higgins, P. (1993). Handbook of Australian, New Zealand and Antarctic Birds (Vol. 
Volume 2. Raptors to Lapwings). Oxford University Press: Melbourne. 

Marchesan, M., Spoto, M., Verginella, L., & Ferrero, E. (2005). Behavioural effects of artificial light on fish 
species of commercial interest. Fisheries Research, 73, 171-185. 

Marquis-Kyle, P., & Walker, M. (1994). The illustrated Burra Charter : making good decisions about the 
care of important places. Sydney: Australia ICOMOS with the assistance of the Australian Heritage 
Commission. 

Marsh, H. (2000). Evaluating management initiatives aimed at reducing the mortality of dugongs in gill 
and mesh nets in the Great Barrier Reef World Heritage Area. Marine Mammal Science 16, 684–694. 

Marsh, H., Channells, P., Heinsohn, G., & Morissey, J. (1982). Analysis of stomach contents of Dugongs 
from Queensland. Australian Wildlife Research 9, 55-679. 

Marsh, H., Penrose, H., Eros, C., & Hugues, J. (2002). Dugong Status Report and Action Plans for 
Countries and Territories. United Nations Environment Programme, Nairobi. Nairobi.: United Nations 
Environment Programme. 

Mason, L., Bode, L., & Hardy, T. (1992). A Numerical Modelling Study of the Flushing of Cleveland Bay 
with Application to the Dredging of Townsville Harbour. Townsville: James Cook University (Marine 
Moddelling Unit, Department of Civil and Systems Engineering), for Sinclair Knight and Partners . 

Maunsell AECOM. (2007). Port of Townsville Master Plan; Report R5 Master Plan. Townsville: Maunsell 
Australia Pty Ltd (Maunsell AECOM), Unpublished report for Townsville Port Authority. 

Maunsell AECOM. (2008a). Townsville Port Access Road - Traffic Assessment Study. Townsville: 
Maunsell AECOM Australia Pty Ltd. 

Maunsell AECOM. (2008b). Patterns of Utilisation of the Mouth of the Ross River by Migratory Birds and 
Seas Turtles. Townsville: Maunsell AECOM, Unpublished report for Townsville Port Authority. 

Maunsell AECOM. (2008c). Vegetation Survey of the Proposed Stuart Bypass and Eastern Access 
Corridor. Townsville: Maunsell AECOM, Unpublished report for the Department of Transport and Main 
Roads. 

Maunsell. (2002). Reporting of the 2002 Sediment Sampling and Analysis Plan for the Townsville Inner 
Harbour. Volume A. Townsville: Maunsell Australia Pty Ltd. 

Maunsell. (2005a). Townsville Flood Hazard Assessment Study (Phase 2, Volume 1). Townsville: 
Maunsell Australia Pty Ltd (Maunsell), for Townsville City Council (TCC). 

Maunsell. (2005b). Townsville Port Access Road - Traffic Impact Assessment. Townsville: Maunsell 
Australia Pty Ltd. 

Maunsell. (2006). Townsville Industrial Land Suitability Study - Flood Modelling Assessment. prepared for 
Commonwealth of Australia (Coordinator-General). Townsville: Maunsell Australia Pty Ltd. 



AECOM Rev 2  Page 24 

Maunsell. (2008a). Townsville Port Access Road Eastern Access Corridor Hydraulic Study. Townsville: 
Maunsell AECOM Pty Ltd (Maunsell), Unpublished report for State of Queensland (Department of 
Transport and Main Roads). 

Maunsell. (2008b). Stuart Bypass - Traffic Assessment Summary. Townsville: Maunsell Australia Pty Ltd. 

Maunsell. (2008c). Townsville Marine Industries & Recreation Boating Precinct - Road Access Location 
Study. Townsville: Maunsell Australia Pty Ltd (Maunsell). 

Maunsell. (2008d). Impacts of Climate Change on infrastructure in Australia and CDG model inputs. 
Melbourne: Maunsell Australia Pty Ltd (Maunsell). 

Maurer, D., Keck, R., Tinsman, J., Leathern, W., Weathe, C., Lord, C., et al. (1986). Verticle migration and 
mortality of benthos in dredged material: A synthesis. International Revue des gesamten Hydrobiologie, 
71, 49-63. 

May, D. (1990). Arctic Regions in a Torrid Zone: The History of the Ross River Meatworks 
Townsville,1892-1992. Townsville: Department of History and Politics, James Cook University Townsville. 

McArthur, C., Ferry, R., & Proni, J. (2002). Development of Guidelines for Dredged Material Disposal 
Based on Abiotic Determinants of Coral Reef Community Structure. In: Dredging 2002 Key Technologies 
for Global Prosperity, 3rd Specialty Conference on Dredging and Dredged Material Disposal. Orlando 
Florida: American Society of Civil Engineers. 

McDonald, W. (2010). National recovery plan for the "Semi-evergreen vine thickets of the Brigalow Belt 
(North and South) and Nandewar Bioregions" ecological community. Prepared for Department of the 
Environment, Water, Heritage and the Arts, Canberra. Brisbane: State of Queensland (DERM). 

McIntyre, D. (1992). Townsville at War, Life in a Garrison City. Townsville: Townsville City Council. 

McKay, R. (1992). FAO Species Catalogue, Vol 14, Sillaginid fishes of the world (Sillaginidae). An 
annotated and illustrated catalogue of the Sillago, smelt or Indo-Pacific whiting species known to date. 
n.s: FAO Fish Synopses 125. 

McKenna, S., & Rasheed, M. (2011). Port of Townsville Long-term Seagrass Monitoring. Cairns: 
Commonwealth of Australia (Department of Employment, Economic Development and Innovation). 

McKenzie, NJ. Grundy, MJ. Webster, R. Ringrose-Voase, AJ. (2008). Guidelines for Surveying Soil and 
Land Resources, 2nd ed. Melbourne: CSIRO Publishing.   

McMillan, C. (1983). Seed germination in Halodule wrightii and Syringodium filiforme from Texas and the 
U.S. Virgin Islands. Aquatic Botany 15, 217-220. 

McNiel, B., Matear, R., Key, R., Bullister, J., & Sarmiento, J. (2003). Anthropogenic CO2 Uptake by the 
Ocean Based on the Global Chloroflurocarbon Data Set. Science, 299, 235-239. 

MDG. (1989). Sediment Plumes Following Dredging and Spoil Dumping, Cleveland Bay, Townsville. 
Townsville: Mud Dynamics Group, for Port of Townsville. 

Menge, B. (2000). Top-down and bottom-up community regulation in marine rocky intertidal habitats. 
Journal of Experimental Marine Biology and Ecology, 250, 257-289. 

MICDA & MINCA. (2004). Magnetic Island World Heritage Values; A preliminary assessment. Townsville: 
Magnetic Island Community Development Association Incorporated (MICDA) & Magnetic Island Nature 
Care Association Incorporated (MINCA). 



 

Port of Townsville Limited Rev 2  Page 25 
 

Miller, G. (1982). Sedimentary development of a tropical chenier plain, Townsville, north Queensland. 
Townsville: James Cook University (Department of Earth Sciences), Unpublished BSc Honours thesis. 

Moriarty, D. (1977). Quantification of carbon, nitrogen and bacterial biomass in the food of some penaeid 
prawns. Australian Journal of Marine and Freshwater Research 28, 113-118. 

Morton, J. W. (1997). Ecological effects of dredging and dredge spoil disposal. A literature review 
Technical Paper . US Fish Wildlife Service, 94, 1–33. 

Moss, A., Rayment, G., Reilly, N., & Best, E. K. (1993). A preliminary assessment of sediment and nutrient 
exports from Queensland coastal catchments. Environment Technical Report 5. Not Stated: State of 
Queensland (Department of Environment and Heritage). 

MQ. (2012). Boating Boom Gives Mackay a New Reputation. Retrieved 08 14, 2012, from Marine 
Queensland (MQ): http://www.marineqld.com.au/MQ-News/boating-boom-gives-mackay-a-new-
reputation 

MSQ. (2007). Standards for Hydrographic Surveys within Queensland Waters . n.s: State of Queensland 
(Maritime Safety Queensland). 

MSQ. (2011a). Maritime Safety Queensland Standard Operating Procedures for oil spill response. n.s: 
State of Queensland (Maritime Safety Queensland). 

MSQ. (2011b). Oil Pollution First-strike Response Deed for the Port of Townsville. n.s: State of 
Queensland (Maritime Safety Queensland). 

MSQ. (2011c). Semidiurnal Tidal Planes, Queensland Tide Tables. State of Queensland (Maritime Safety 
Queensland). 

MSQ. (2012). Port Procedures and Information for Shipping – Port of Townsville. Brisbane: State of 
Queensland (Maritime Safety Queensland). 

Muller, J., Wust, R., & Hearty, P. (2006). Sediment transport along an artificial shoreline: ‘‘The Strand’’, 
Townsville, NE-Queensland, Australia. Estuarine, Coastal and Shelf Science, 66, 204-210. 

Muslim, I., & Jones, G. (2003). The seasonal variation of dissolved nutrients, chlorophyll a and 
suspended sediments at Nelly Bay, Magnetic Island. Estuarine, Coastal and Shelf Science, 57, 445-455. 

Mustoe, S. (2006). Penguins and marine mammals: final report. Melbourne: AES Applied Ecology 
Solutions Pty Ltd (through Maunsell Australia Pty Ltd), for the Port of Melbourne Corporation. 

Mustoe, S. (2008). Townsville Ocean Terminal: dolphins, dugongs and marine turtles report Ecological 
impact assessment report. Melbourne: AES Applied Ecological Solutions Pty Ltd, for City Pacific Limited. 

Nagelkerken, I. (2009). Ecological connectivity among tropical coastal ecosystems. Dordrecht, the 
Netherlands: Springer Science and Business Media. 

NCTC. (2005). National Counter-Terrorism Plan. Canberra: Commonwealth of Australia (National 
Counter-Terrorism Committee). 

Neil, K., Sheaves, J., Cruz, J., Hoedt, F., & Choat, J. (2001). Port Baseline Surveys and Surveys for 
introduced Marine Pests: the Port of Townsville Final Report. Townsville: CRC Reef Research Centre; 
James Cook University for Townsville Port Authority. 

NEMC. (2010). National Emergency Risk Assessment Guidelines (NEMC). Canberra: Emergency 
Management Australia, Attorney-General's Department. 



AECOM Rev 2  Page 26 

NEPC. (1999). National Environment Protection (Assessment of Site Contamination) Measure . Adelaide: 
National Environment Protection Council Service Corporation (NEPC). 

NHMRC. (2008). Guidelines for Managing Risks in Recreational Water. Canberra: Commonwealth of 
Australia (National health and Medical Research Council). 

NIMPCG. (2011). National System for the Prevention and Management of Marine Pest Incursions. n.s: 
National Introduced Marine Pests Coordination Group (NIMPCG). 

Noss, R. (1991). Landscape connectivity: Different functions at different scales. Washington: Defenders 
of Wildlife, Island Press. 

NRA. (2005). Townsville Port Access Project: Migratory Bird Impact Assessment. Townsville: Natural 
Resource Assessment and Management (NRA), for QDMR. 

NRA. (2008). Use Patterns of the Ross River Mouth by Migratory Birds. Townsville : Natural Resource 
Assessment and Management (NRA), for Maunsell Australia Pty Ltd. 

NRA. (2012). Avifauna Survey for the Townsville Port Expansion Project. Townsville : NRA Environmental 
Consultants, Unpublished report for AECOM Australia Pty Ltd . 

NTC. (2010). Australian baselines sea level monitoring project annual sea level data summary report for 
July 2009 - June 2010. South Australia: Commonwealth of Australian (Australian Bureau of meteorology: 
National Tidal Centre). 

NTCT. (2011). National Guidelines for Protecting Critical Infrastructure from Terrorism. Canberra: 
Commonwealth of Australia (National Counter-Terrorism Committee). 

NNTT. (2008). Native TitleVision. Retrieved 10 10, 2012, from Commonwealth of Australia (National Native 
Title Tribunal): http://www.nntt.gov.au/Mediation-and-agreement-making-services/Geospatial-
services/Pages/Online-Visualisation.aspx 

Nyström, M., Folke, C., & Moberg, F. (2000). Coral reef disturbance and resilience in a human dominated 
environment. Trends in Ecology and Evolution(15), 413-417. 

OAPS. (1964). Townsville: Commercial and Industrial Centre of North Queensland. Brisbane: Olive 
Ashworth Publicity Services (OAPS). 

OESR & QTT. (2012). Residential land development activity profile; Townsville City. Townsville: State of 
Queensland (Office of Economic and Statistical Research & Queensland Treasury and Trade). 

OESR. (2012a). Queensland Regional Profiles. Retrieved 10 10, 2012, from State of Queensland (Office 
of Economic and Statistical Research): http://statistics.oesr.qld.gov.au/qld-regional-profiles 

OESR. (2012b). Queensland Regional Profiles; Magnetic Island Statistical Area Level 2. Retrieved 10 10, 
2012, from State of Queensland (Office of Economic and Statistical Research): 
http://statistics.oesr.qld.gov.au/qld-regional-profiles 

OESR. (2012c). Queensland Regional Profiles; Mount Isa City Local Government Area (LGA). Retrieved 
10 10, 2012, from State of Queensland (Office of Economic an Statistical Research): 
http://statistics.oesr.qld.gov.au/qld-regional-profiles 

OESR. (2012d). Queensland Regional Profiles; South Townsville-Railway Estate Statistical Area Level 2. 
Retrieved 10 10, 2012, from State of Queensland (Office of Economic and Statistical Research): 
http://statistics.oesr.qld.gov.au/qld-regional-profiles 



 

Port of Townsville Limited Rev 2  Page 27 
 

OESR. (2012e). Queensland Regional Profiles; Townsville City Local Government Area (LGA). Retrieved 
10 10, 2012, from State of Queensland (Office of Economic and Statistical Research): 
http://statistics.oesr.qld.gov.au/qld-regional-profiles 

Orpin, A., Brunskill, G., Zagorskis, I., & Woolfe, K. (2004). Patterns of mixed siliciclastic-carbonate 
sedimentation adjacent to a large dry-tropics river on the Great Barrier Reef shelf, Australia. Australian 
Journal of Earth Sciences, 51, 665–683. 

Orpin, A., Ridd, P., & Stewart, L. (1999). Assessment of the relative importance of major sediment 
transport mechanisms in the central Great Barrier Reef lagoon. Australian Journal of Earth Sciences, 46, 
883–896. 

Orth, R. J., Harwell, M. C., & Inglis, G. J. (2006). Ecology of seagrass seeds and seagrass dispersal 
processes, in Larkum, A. W. D. Orth, R. J. and Duarte, C. M. (eds). Springer, Netherlands.: Seagrasses: 
Biology, Ecology, and Conservation. 

Parra, G. (2005). Behavioural ecology of Irrawaddy, Orcaella brevirostris (Owen in Gray, 1866), and Indo-
Pacific humpback dolphins, Sousa chinensis (Osbeck, 1765), in northeast Queensland, Australia: a 
comparative study. Ph.D. Thesis. Townsville: James Cook University. 

Parra, G. (2006). Resource partitioning in sympatric delphinids: Space use and habitat preferences of 
Australian snubfin and Indo-Pacific humpback dolphins. Journal of Animal Ecology, 75: 862-874. 

Parra, G., & Jedensjö, M. (2009). Feeding habits of Australian Snubfin (Orcaella heinsohni) and Indo-
Pacific humpback dolphins (Sousa chinensis). Cairns: Great Barrier Reef Marine Park AuthorityTownvsille 
& Reef & Rainforest Research Centre Limited . 

Parra, G., Azuma, C., Preen, A., Cockeron, P., & Marsh, H. (2002). Distribution of Irrawaddy dolphins, 
Orcaella brevirostris in Australian waters. Raffles Bulletin of Zoology Supplement, 10: 141-154. 

Parra, G., Corkeron, P., & Marsh, H. (2004). The Indo-Pacific Humpback Dolphin, Sousa chinensis 
(Osbeck,1765), in Australian Waters: A Summary of Current Knowledge (197-206. DOI 
10.1578/AM.30.1.2004.197.). Aquatic Mammals 2004, 30(1), 197-206. 

Parra, G., Corkeron, P., & Marsh, H. (2006). Population sizes, site fidelity and residence patterns of 
Australian snubfin and Indo-Pacific humpback dolphins: Implications for conservation. Biological 
Conservation 129, 167-180. 

Parra, G., Schick, R., & Corkeron, P. (2006). Spatial distribution and environmental correlates of 
Australian snubfin and Indo-Pacific humpback dolphins. Ecography 29, 396-406. 

PDS. (2012). Price Finder Database. Retrieved July 26, 2012, from Property Data Solutions (PDS): 
http://www.pricefinder.com.au/index.html?rv=6910 

Pitcher, C., CSIRO, & GBRMPA. (2008). Recovery of seabed habitat from the impact of trawling in the far 
northern section of the Great Barrier Reef Marine Park. for GBRMPA. Townsville: CSIRO (Marine and 
Atmospheric Research). 

Poiner, I. R., & Kennedy, R. (1984). Complex patterns of change in the macrobenthos of a large 
sandbank following dredging. Community analysis. Marine Biology, 78: , 335-352. 

Poloczanska, E., Babcock, R., Butler, A., Hobday, A., Hoegh-Guldberg, O., Kunz, T., et al. (2007). 
Climate Change and Australian Marine Life. Oceanography and Marine Biology Annual Review, 4, 409-
480. 

POTL. (2007). Community Partnerships Forum. Townsville: Port of Townsville Limited (POTL). 



AECOM Rev 2  Page 28 

POTL. (2008a). Port History. Retrieved 07 18, 2011, from Port of Townsville Limited (POTL): 
http://www.townsville-port.com.au/content/view/137/110/ 

POTL. (2008b). Emergency Procedures. Retrieved 10 05, 2012, from Port of Townsville Limited (POTL): 
http://www.townsville-port.com.au/content/view/50/162/ 

POTL. (2009a). Insider Trading. Townsville: Port of Townsville Limited (POTL). 

POTL. (2009b). OHS fitness for work; Policies and Procedures. Townsville: Port of Townsville Limited 
(POTL). 

POTL. (2010). 2009/2010 Annual Report. Townsville: Port of Townsville Limited. 

POTL. (2010a). Port Development Plan 2010-2040. Townsville: Port of Townsville Limited (POTL). 

POTL. (2010b). Port of Townsville Land Use Plan. Townsville: Port of Townsville Limited (POTL). 

POTL. (2010c). Port of Townsville Planning Codes & Guidelines. Townsville: Port of Townsville Limited 
(POTL). 

POTL. (2010d). Hydrograph survey of existing DMPA and recommended zoning. Townsville: Port of 
Townsville Limited (POTL). 

POTL. (2011a). Environmental Policy. Townsville: Port of Townsville Limited (POTL). 

POTL. (2011b). Code of Conduct. Townsville: Port of Townsville Limited (POTL). 

POTL. (2011c). Complaints Handling Policy. Townsville: Port of Townsville limited (POTL). 

POTL. (2011d). Corporate Entertainment and Hospitality Policy. Townsville: Port of Townsville Limited 
(POTL). 

POTL. (2011e). Customer Service Policy. Townsville: Port of Townsville Limited (POTL). 

POTL. (2011f). Disclosure of Interest Policy. Townsville: Port of Townsville Limited (POTL). 

POTL. (2011g). Fraud and Corruption Control Policy. Townsville: Port of Townsville Limited (POTL). 

POTL. (2011h). Public Interest Disclosures (Whistle-blowers) Policy. Townsville: Port of Townsville Limited 
(POTL). 

POTL. (2012a). Safety Policy. Townsville: Port of Townsville Limited (POTL). 

POTL. (2012b). Statement of Corporate Intent 2011/2012. Townsville: Port of Townsville Limited. 

POTL. (2012c). POT 793 R0 Emergency Management Plan Risk Assessment. In Port of Townsville OHS 
Management System. Townsville: Port of Townsville Limited (POTL). 

Preen, A. (1995). Impact of dugong foraging on seagrass habitats: observational and experimental 
evidence for cultivation grazing. Marine Ecology Progress Series 124, 201-13. 

Preen, A. (1995b). Diet of Dugongs: are they omnivores? Journal of Mammalogy. 76, 163-171. 

Preen, A. (2000). Dugongs, Boats, Dolphins and Turtles in the Townsville-Cardwel Region and 
Recommendations for a Boat Traffic Management Plan for the Hinchinbrook Dugong Protection Area. 



 

Port of Townsville Limited Rev 2  Page 29 
 

Research Publication No. 67. Townsville: Commonwealth of Australia (Great Barrier Reef Marine Park 
Authority). 

Pringle, A. (1989). The history of dredging in Cleveland Bay, Queensland and its effects on sediment 
movement and on the growth of mangroves, coral and seagrass. Townsville: Commonwealth of Australia 
(Great Barrier Reef Marine Park Authority). 

Pullman, F. (2000). Townsville 2000: The Port that Grew. Townsville: North Queensland News Papers. 

QOCC. (2009). Climate change impacts of Queensland’s regions: Townsville-Thuringowa. Brisbane: 
State of Queensland (Queensland Office of Climate Change). 

QPS. (2011). Queensland Counter-Terrorism Strategy 2011-13. Brisbane: State of Queensland 
(Queensland Police Service). 

QR National. (n.d.). QR Network Master Plan.  

QR. (2009). Mount Isa System Rail Infrastructure Master Plan. Brisbane: QR Network Pty Ltd (QR). 

QR. (2011). NETWORK NORTH - INFRASTRUCTURE CHANGES (Slide Presentation). Townsville: 
Queensland Rail (QR). 

QR. (2012). Mount Isa System Rail Infrastructure Master Plan. Brisbane: Queensland Rail Limited (QR). 

Queensland Herbarium. (2011, January). Regional Ecosystem Description Database (REDD) [database]. 
6b. Brisbane: State of Queensland (Department of Environment and Heritage Protection). 

Rasheed, M. (2004). Recovery and succession in a multi-species tropical seagrass meadow following 
experimental disturbance: the role of sexual and asexual reproduction. Journal of Experimental Marine 
Biology and Ecology, 310, 13-45. 

Rasheed, M., & Taylor, H. (2008). Port of Townsville Seagrass Baseline Survey Report Cairns Harbour 
and Trinity Inlet – September 2011. Cairns: Commonwealth of Australia (Department of Employment, 
Economic Development and Innovation). 

Reich, K. B. (2007). The ‘lost years’ of green turtles: using stable isotopes to study cryptic life stages. 
Biology Letters, 3: 712-714. 

Reichelt, A., & Jones, G. (1994). Trace metals as tracers of dredging activity in Cleveland Bay – field and 
laboratory studies. Aust. J. Mar. Freshwater Res, 45, 1237-1257. 

REIQ. (2012). March Survey. Retrieved 10 10, 2012, from Real Estate Institute of Queensland (REIQ): 
http://www.reiq.com/ 

Resource NSW. (2002). Waste Reduction in Office Buildings, A Guide for Building Managers . 
Parramatta: Resource NSW. 

Riedel & Byrne. (1983). Preliminary Design of Breakwaters for the 105ha Benwell Road Reclamation. 
Riedel & Byrne Pty Ltd (Riedel & Byrne), for Townsville Harbour Board. 

Robin, J. (1995). Estimated catch and mortality of sea turtles from the East Coast Otter Trawl Fishery of 
Queensland, Australia. Biological Convention, 74, 157-167. 

Rogers, C. (1990). Responses of coral reefs and reef organisms to sedimentation. Marine Ecology 
Progress series, 185-202. . 



AECOM Rev 2  Page 30 

Rogers, D., Piersma, T., & and Hassell, C. (2006). Roost availability may constrain shorebird distribution: 
exploring the energetic costs of roosting and disturbance around a tropical bay. Biological Conservation, 
133, 225-235. 

Sabine, C., Feely, R., Gruber, N., Key, R., Lee, K., Bullister, J., et al. (2004). The Oceanic Sink for 
Anthropogenic CO2. Science, 305, 367-371. 

Sale, P. F. (2006). Coral Reef Fishes: Dynamics and Diversity in a Complex Ecosystem. Academic Press, 
576. 

Sarmiento, J., Lequere, C., & Pacala, S. (1995). Limiting Future Atmospheric Carbon-Dioxide. Global 
Biochemical Cycles, 9, 121-137. 

Scheltinga, D., & Heydon, L. (2005). Report on the condition of estuarine, coastal and marine resources 
of the Burdekin Dry Tropics region. Townsville: Burdekin Dry Tropics. 

SDMG. (2011). Queensland State Disaster Management Plan. Brisbane: State of Queensland (State 
Disaster Management Group). 

Seagrass Watch. (2012). Seagrass Watch Townsville web-page. . Retrieved 06 09, 2012, from Seagrass 
Watch: http://www.seagrasswatch.org/townsville.html 

Sheppard, J. (2007). The Spatial Ecology of Dugongs: Applications to Conservation Management, 
Unpublished PhD thesis. Townsville: James Cook University. 

Sidra Solutions. (2011). SIDRA Intersection Version 5 [software]. Akcelik & Associates Pty Ltd t/a Sidra 
Solutions. 

Sinclair Knight. (1998). Townsville Port Authority Berth 12 IAS Seagrass Survey. Townsville: Sinclair Knight 
& Partners Pty Ltd, for Townsville Port Authority. 

Skilleter, G. (1998). Ecology of Benthic Invertebrates in Moreton Bay. In: Tibbetts, I.R., Hall, N.J. and 
Dennison, W.C. (eds) Moreton Bay and Catchment. Brisbane: The University of Queensland. 

Skills Queensland. (2008). Government Building and Construction Contracts Structured Training Policy. 
Brisbane: Skills Queensland. 

SKM. (1994). Port Plan Review – Cape Cleveland Comparison. Townsville: Sinclair Knight Merz Pty Ltd 
(SKM), for Townsville Port Authority. 

SKM. (1995). Long Term Dredge Spoil Disposal Strategies: Dump Site Characterisation Fluorescent 
Tracer Study. Townsville: Sinclair Knight Merz (SKM), for the Townsville Port Authority. 

SKM. (1996). Beach Erosion Issues. Not Stated: Sinclair Knight Merz (SKM), for Townsville Port Authority. 

SKM. (2011). Port Hedland Outer Harbour Development Water Quality Thresholds. n.s: SKM, for BHP 
Billiton. . 

Smith, J. N., Grantham, H., Gales, N., Double, M., Noad, M., & Paton, D. (2012). Identification of 
humpback whale breeding and calving habitat in the Great Barrier Reef. Marine Ecology Progress Series 
447, 259-272. 

Smith, S., & Rule, M. (2001). The effects of dredge-spoil dumping on a shallow water soft sediment 
community in the Solitary Islands Marine Park, NSW. Australia. Marine Pollution Bulletin, 42, 1040-1048. 



 

Port of Townsville Limited Rev 2  Page 31 
 

SNH & CA. (2006). Topic Paper 6: Techniques and Criteria for Judging Capacity and Sensitivity. UK: 
Scottish Natural Heritage (SNH) & Countryside Agency (CA). 

SNH. (2009). Assessing the Cumulative effects of onshore wind energy developments (Version 3 - Draft). 
Unknown: Scottish Natural Heritage (SNH). 

Sofonia, J. J., & Anthony, K. (2008). High-sediment tolerance in the reef coral Turbinaria mesenterina 
from the inner Great Barrier Reef lagoon (Australia). Estuarine, Coastal and Shelf Science 78, 748-752. 

Somers, I. (1994). Species composition and distribution of commercial Penaeid prawn catches in the Gulf 
of Carpentaria, Australia, in relation to depth and sediment type. Australian Journal of Marine and 
Freshwater Research, 45, 317-315. 

Soule, M. (1987). Viable Populations for Conservation. Cambridge: Cambridge University Press. 

Soulsby, R. (1997). Dynamics of marine sands A manual for practical applications. Not stated: H R 
Wallingford. 

Souter, D. (2009). Introduced species in the Great Barrier Reef. n.s: Reef & Rainforest Research Centre. 

Spain, A., & Blackman, J. (1995). Directory of Important Wetlands. Canberra: Commonwealth of Australia 
(Department of Environment and Heritage). 

Spalding, M., Ravilious, C., & Green, E. (2001). World Atlas of Coral Reefs. London: University of 
California Press, in association with UNEP-WCMC. 

Spencer, J. (2010). Migratory shorebird ecology in the Hunter estuary, south-eastern Australia. Sydney: 
Australian Catholic University (School of Arts and Sciences). 

Stafford-Smith, M. G., Kaly, U. L., & Choat, J. H. (1994). Reactive Monitoring (Short Term Responses) of 
Coral Species. In Benson, L.J., Goldsworthy, P. M., Butler, I. R., Oliver, J. (eds) Townsville Port Authority 
Capital Dredging Works 199: Environmental Monitoring Program. Townsville: Townsville Port Authority. 

Stafford-Smith, M., & Veron, J. (1992). Survey of control and potential impact reefs for reactive Monitoring 
of Townsville Port Expansion dredging project. Townsville: for Townsville Port Authority. 

Standards Australia. (1990a). AS2670.2-1990 Evaluation of human exposure to whole-body vibration; Part 
2: Continuous and shock induced vibration. Retrieved 10 05, 2012, from SAI Global: 
http://infostore.saiglobal.com/store/ 

Standards Australia. (1995). CS FP 001-1995 Fire Emergency Response. Retrieved 10 10, 2012, from SAI 
Global: http://infostore.saiglobal.com/store/details.aspx?ProductID=399560 

Standards Australia. (1997a). AS/NZS 4452:1997 The storage and handling of toxic substances. 
Retrieved 2012, from SAI Global: http://infostore.saiglobal.com/store2/Details.aspx?ProductID=383269 

Standards Australia. (1997b). AS1055.2-1997 Acoustics—Description and Measurement of 
Environmental Noise. Retrieved 10 05, 2012, from SAI Global: 
http://infostore.saiglobal.com/store/details.aspx?ProductID=207784 

Standards Australia. (1999). AS1678 (Series): 1999 Emergency Procedure guide - transport. Retrieved 10 
10, 2012, from SAI Global: http://www.saiglobal.com/ 

Standards Australia. (2001). AS/NZS 4801:2001 Occupational health and safety management systems - 
Specification with guidance for use . Retrieved from SAI Global: ? 



AECOM Rev 2  Page 32 

Standards Australia. (2004a). AS 1940-2004 The storage and handling of flammable and combustible 
liquids. Retrieved 2012, from SAI Global: 
http://infostore.saiglobal.com/store2/Details.aspx?ProductID=253546 

Standards Australia. (2004b). AS 1670 (Series) - Fire detection, warning, control and intercom systems. 
Retrieved 10 10, 2012, from SAI Global: http://www.saiglobal.com/ 

Standards Australia. (2005a). AS3846-2005 Handling and Transport of dangerous cargoes in port areas. 
Retrieved 10 05, 2012, from SAI Global: 
http://infostore.saiglobal.com/store/details.aspx?ProductID=304786 

Standards Australia. (2005b). AS 4997-2005 Guidelines for the Design of Maritime Structures. Retrieved 
10 05, 12, from SAI Global: http://infostore.saiglobal.com/store/details.aspx?ProductID=319441  

Standards Australia. (2005c). Guide to the investigation and sampling of sites with potentially 
contaminated soil (AS 4482.1:2005). Retrieved 10 10, 2012, from SAI Global: 
http://infostore.saiglobal.com/store/Details.aspx?productID=315364 

Standards Australia. (2007). AS/NZS3833:2007 - The storage and handling of mixed classes of 
dangerous goods, in packages and immediate bulk containers. n.s: SAI Global. 

Standards Australia. (2008a). AS 3780-2008 The storage and handling of corrosive substances. Retrieved 
2012, from SAI Global: http://infostore.saiglobal.com/store2/Details.aspx?ProductID=1017574 

Standards Australia. (2009). AS/NZS ISO 31000:2009 Risk Management - principles and guidelines. 
Retrieved 2012, from SAI Global: http://infostore.saiglobal.com/store/Details.aspx?productID=1378670 

Standards Australia. (2010a). AS 3745-2010 Planning for emergencies in facilities. Retrieved 2012, from 
SAI Global: http://infostore.saiglobal.com/store2/Details.aspx?ProductID=1439257 

Stenson, M., & DNRM. (2002). Groundwater vulnerability mapping of Queensland. Brisbane: State of 
Queensland (Department of Natural Resources and Mines). 

Stevens, J., Pillans, R., & Salini, J. (2005). Conservation Assessment of Glyphis sp. A (speartooth shark), 
Glyphis sp. C (northern river shark), Pristis microdon (freshwater sawfish) and Pristis zijsron (green 
sawfish). Hobart: CSIRO Marine Research. 

SV. (2008). Resourcesmart; Recycling and Reusing in your Workplace . Melbourne: Sustainability Victoria 
(SV). 

Swimmer, Y., Arauz, R., Higgins, B., McNaughton, L., McCraken, M., Ballestero, J., et al. (2005). Food 
colour and marine turtle feeding behaviour: Can blue bait reduce turtle by catch in commercial fisheries? 
Marine Ecology Progress Series, 295, 273-278. 

Taylor, H. (1980). History of Townsville Harbour, 1846 - 1979. Townsville: Boolarong Publications, for the 
Townsville Harbour Board. 

Taylor, H., & Rasheed, M. (2009). Port of Townsville Long-Term Seagrass Monitoring – 2009. Not Stated: 
Commonwealth of Australia (Department of Employment, Economic Development and Innovation). 

TCC. (1982). Townsville: City of Progress. Townsville: Townsville City Council (TCC). 

TCC. (2005a). Townsville City Plan. Townsville: Townsville City Council (TCC). 

TCC. (2005b). Townsville City Plan (amendment no. 6). Townsville: Townsville City Council (TCC). 



 

Port of Townsville Limited Rev 2  Page 33 
 

TCC. (2005c). Townsville Regional Flood Hazard Study. Townsville: Townsville City Council (TCC). 

TCC. (2010a). Black Ross (Townsville) Water Quality Improvement Plan. Townsville: Townsville City 
Council. 

TCC. (2010b). The Strand. Retrieved 07 12, 2011, from Townsville City Council (TCC): 
http://www.townsville.qld.gov.au/facilities/strand/Pages/default.aspx 

TCC. (2010c). Townsville Land Use Proposal. Retrieved 2012, from Townsville City Council: 
http://www.townsville.qld.gov.au/business/planning/planningscheme/newscheme/Pages/tlup.aspx 

TCC. (2011a). Community Plan; Townsville 2011-2021. Townsville: Townsville City Council (TCC). 

TCC. (2011b). Townsville Land Use Proposal. Townsville: Townsville City Council (TCC). 

TCC. (2011b). Townsville’s Economic Strength. Retrieved 10 10, 2012, from Townsville City Council 
(TCC): http://www.townsville.qld.gov.au/townsville/economic/Pages/strength.aspx 

TCC. (2011c). Townsville Land Use Proposal. Townsville: Townsville City Council (TCC). 

TCC. (2011d). Local Disaster Management Plan (version 5). prepared by Townsville Local Disaster 
Management Group. Townsville: Townsville City Council. 

TCC. (2011e). CBD Master Plan. Townsville: Townsville City Council (TCC). 

TDDMG. (2011). Townsville District Disaster Management Plan. Townsville: Townsville District Disaster 
Management Group. 

TFPT. (2011). Townsville Futures Plan; a second capital for Queensland. Townsville: State of Queensland 
(Department of Local Government and Planning) & Townsville Futures Plan Taskforce (TFPT). 

Thompson, A., Davidson, J., Uthicke, S., B, S., Patel, F., & Sweatman, H. (2011). Reef Rescue Marine 
Monitoring Program. Final Report of AIMS Activities 2010. Project 3.7.1b Inshore Coral Reef Monitoring. 
Townsville: Commonwealth of Australia (Australian Institute of Marine Science). 

Thompson, A., Schaffelke, B., De’ath, G., Cripps, E., & Sweatman, H. (2010). Water Quality and 
Ecosystem Monitoring Programme-Reef Water Quality Protection Plan. Synthesis and spatial analysis of 
inshore monitoring data 2005-08. n.s: Commonwealth of Australia (Australia Institute of Marine Science). 

Townsville Bulletin. (2011). Boaties in a bother on unfinished ramp. Townsville: Townsville Bulletin (04 
September) Published at http://www.townsvillebulletin.com.au/article/2011/04/27/226211_news.html. 

Townsville DDMG. (2011). Townsville District Disaster Management Plan. Townsville: Townsville DDMG. 

TPA. (1995). Long Term Dredge Spoil Disposal Strategies (Phase I and II). Townsville: Townsville Port 
Authority. 

TPA. (1998). Port of Townsville Sediment Monitoring Programme Baseline Study 1995, 2nd ed. 
Townsville: Townsville Port Authority. 

TPA. (1999). Port of Townsville Development Plan. Townsville: Townsville Port Authority (TPA). 

Trezise, D., Holmes, K., & Cooper, W. (1986). Townsville Sheet 8259 Australia 1:100000. Geological map 
series. Brisbane: Queensland Department of Mines. 



AECOM Rev 2  Page 34 

TSSC. (2008). Listing Advice for Pristis zijsron (Green Sawfish) . n.s: Threatened Species Scientific 
Committee (TSSC). 

Turner, M., & Batianoff, G. (2007). Vulnerability of island flora and fauna in the Great Barrier Reef to 
climate change. In J. E. Johnson, & P. A. Marshall (eds), Climate Change and the Great Barrier Reef; A 
Vulnerability Assessment (pp. 622-666). Canberra: Commonwealth of Australia (Great Barrier Reef Marine 
Park Authority & Australian Green House Office). 

UKDoT. (1988). Calculation of Road Traffic Noise. London: HMSO: UK Department of Transport (UKDoT). 

Undefined. (1992). Outlet for the Wealth of the Mighty North. Townsville: Undefined. 

Unsworth, R., McKenna, S., & Rasheed, M. (2010). Seasonal dynamics, productivity and resilience of 
seagrass at the Port of Abbot Point: 2008 – 2010. Cairns: Commonwealth of Australia (Department of 
Employment, Economic Development and Innovation). 

Unsworth, R., Taylor, H., & Rasheed, M. (2009). Port of Townsville long-term seagrass monitoring. Cairns: 
QPI&F Publication PR09-4330. 

Urbis. (2011). Townsville Residential Land Use Study. Townsville: Urbis Pty Ltd, for Townsville City 
Council. 

URS. (2008). Sediment Quality Assessment – 2008 Inner Harbour and Berth 11 Pocket: Maintenance 
Dredging Programme. Sydney: URS, for Port of Townsville Limited. 

URS. (2009). Sampling and Analysis Plan for the Capital Dredging Programme at Port of Townsville Berth 
12. Townsville: URS, for Port of Townsville Limited. 

URS. (2010). Sampling and Analysis Plan Report – 2010 Berth 12 Capital Dredging Programme. Sydney.: 
URS Sydney, for Port of Townsville Ltd. 

Valentine, P. (1994). Heritage values and the Oyster Point proposal (A report to DEST). Townsville: James 
Cook University (Department of Tropical Environment Studies and Geography). 

Van Dyke, S., & Strahan, R. (2008). Mammals of Australia. Sydney: New Holland Publishers. 

Walker, T. (1981a). Seasonal salinity variations in Cleveland Bay, northern Australia. Australian Journal of 
marine and Freshwater Research 32, 143-49. 

Walker, T. (1981b). Annual temperature cycle in Cleveland Bay, Great Barrier Reef Province. Australian 
Journal of Marine & Freshwater Research 32, 987-991. 

Walsh, K., Nguyen, K., & McGregor, J. (2004). Finer resolution regional climate model simulations of the 
impact of climate change on tropical cyclones near Australia. Climate Dynamics, 22, 47-56. 

Ward, I., & Larcombe, P. (1996). A geochemical comparison of modern and Holocene sediments, 
Townsville region, north Queensland. Wetlands Australia, 15(1), 10-21. 

Wassenberg, T., & Hill, B. (1987). Natural diet of the Tiger Prawns Penaeus esculentus and P. 
semisulcatus. Australian Journal of Marine and Freshwater Research, 38, 169-182. 

Waycott, M., Longstaff, B., & Mellors, J. (2005). Seagrass population dynamics and water quality in the 
Great Barrier Reef region: A review and future research directions. Marine Pollution Bulletin, 51, 343-350. 

WBM. (1993). Oceanographic Data – Final Report. Townsville: WBM Oceanics Australia (WBM), report for 
the Townsville Port Authority. 



 

Port of Townsville Limited Rev 2  Page 35 
 

WBM. (2004). Moreton Bay Sand Extraction Study Phase 2 - Benthic Fauna Assessments. n.s: WMB, for 
Moreton Bay Sand Extraction Steering Committee. 

Whiting, S. (2000). The ecology of immature Green and Hawksbill Turtles foraging two reef systems in 
north-western Australia. Page(s) 370. Ph.D. Thesis. Darwin: Northern Territory University. 

WHO. (1999). Guidelines for Community Noise. London: World Health Organisation (WHO). 

Williams, L. (1997). Queensland’s Fisheries Resources Current Condition and Recent Trends 1998 – 
1995. n.s: Queensland Department of Primary Industries Information Series QI197007. 101 pp. 

Williams, M. (1982). Natural food and feeding in the commercial sand crab Portunus pelagicus. Journal of 
Experimental Marine Biology and Ecology. 59, 165-176. 

Wilson, S. (2005). A Field Guide to Reptiles of Queensland. . Reed New Holland. . 

Wilson, S., & Swan, G. (2003). A Complete Guide to Reptiles of Australia. Reed New Holland. 

Witherington, B. (1992). Behavioural responses of nesting sea turtles to artificial lighting. Herpetological 
48, 31-39. 

WMAA. (Undated). Code of Best Practice for Waste Processing in the Construction and Demolition 
Industries. Australia: Waste Management Association of Australia. 

Wolanski, E., King, B., & Ridd, P. (1991). Water Circulation and Fate of Dredge Spoil, Cleveland Bay. 
King, B (1964), Ridd, P.V (1960). Townsville: Townsville Port Authority. 

Woods Bagot & Gibson-Wilde. (1993a). Urban Conservation Study: Volume 1 Study Overview and 
Recommendations. Townsville: Woods Bagot Pty Ltd and Dorothy Gibson-Wilde, for Townsville City 
Council. 

Woods Bagot & Gibson-Wilde. (1993b). Urban Conservation Study: Volume 2 Thematic Histories of 
Residential D Zone and South Townsville BBC Project Area. Townsville: Woods Bagot Pty Ltd and 
Dorothy Gibson-Wilde, for Townsville City Council. 

Woolfe, K., & Orpin, A. (1999). A re-evaluation of the terrigenous sediment budget for the Great Barrier 
Reef lagoon and some possible implications to its long term sustainability. Not Stated: Not Stated. 

 



 

 

 

 

 

Port Expansion 
Project EIS 

Appendix C1 

 

Port of Townsville Limited 

Environmental Policy 

      



©  Port of Townsville Limited 
     A.C.N. 130 077 673 Document Type  Policy Document No. PE 100 

Only electronic copy on server is controlled. To ensure paper copy is current, check 
revision number against entry in Qudos - Master Document List 

Revision 6 
Date 17/03/2011 
Page 1 of 1 

 

 

                   ENVIRONMENTAL POLICY 

 
 
Port of Townsville Limited (the Corporation) and its senior management are committed to the 
protection of the environment and considers it as critical corporate value in the delivery and 
maintenance of port infrastructure and services and in planning for the future development of 
the Port of Townsville and Port of Lucinda. 
 
The Corporation is committed to sustainable development and operation through responsible 
environmental management and continual improvement of environmental performance and the 
effectiveness of its Environmental Management System. 
 
To achieve corporate performance consistent with this policy, the Corporation will employ the 
following principles: -  
 

 Integrate environmental considerations into decision making and work practices related 
to the Corporation’s core functions. 
 

 Maintain a high level of environmental awareness throughout the Corporation and the 
wider port community. 

 
 Implement systems which act to minimise the risk of environmental harm through the 

identification, reporting, assessment, monitoring and control of environmental risks. 
 
 Establish a framework for setting and reviewing environmental objectives and targets 

and measuring the Corporation’s performance. 
 
 Establish and maintain systems for assessing the environmental impacts associated with 

the Corporation’s activities, identifying and acting on opportunities for improvement. 
 
 Compliance with all relevant legislation, codes of practice and standards. 
 
 Core functions to be conducted in a manner that will minimise waste, prevent pollution, 

promote efficient use of resources, reduce environmental impacts, and continually 
improve environmental and management system performance. 

 
 Providing adequate resources including finances, to facilitate the fulfilment of the 

Corporation’s environmental responsibilities. 
 
Senior Management is responsible for providing the leadership to support the development 
and implementation of this Policy and for ensuring it is effectively applied. 
 
This policy will be regularly reviewed following legislative or organisational changes, or as a 
minimum, every three years. 
 
 
 
 
 
 
Barry Holden 
Chief Executive Officer       March 2011 
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Study Team 

Team Member Location Study Role Relevant Experience 

Chris Paterson 
 
Regional 
Manager – North 
Queensland 

Townsville Project Director Chris has almost 25 years experience as a professional engineer 
and project manager in both the public and private sector, in heavy 
industry and small business, and as a consultant. Chris is currently 
Group Leader of the Water and Infrastructure Services Group in 
Queensland with overall responsibility for the financial performance 
of the Group. He is also contributing to a number of projects in the 
capacity of Project Director.  Prior to this, Chris occupied the role of 
Operations with the Port of Townsville where he contributed to the 
planning of the port, and the development of port infrastructure, 
particularly in the Eastern Port Development. 

Glenn Stephens 
 
Associate 
Director 

Townsville Project 
Manager 

Glenn has 16 years experience in the Civil Construction Industry. He 
has undertaken various roles including Quality Engineer, Project 
Engineer, Project Manager, Design Manager and Superintendent’s 
Representative as both Contractor (for 6 years) and Consultant (10 
years).  Glenn has been involved in a number of projects at Port of 
Townsville as Project Manager including Inner Harbour Expansion 
(Berth 10A and Berth 8) ECI Stage, Berth 10 Expansion and Berth 4 
Upgrade. 

Greg Fisk 
 
National 
Practice Leader 
(Environment) 
Associate 

BMT WBM EIS Manager Greg has over 15 years of experience in preparing, assessing and 
managing multi-disciplinary environmental plans and impact 
assessments. Recently, Greg has been involved in several large-
scale infrastructure feasibility/EIS projects in the transport and 
energy sectors as well as a range of high profile natural resource 
assessments in the fields of wetland ecology, waterway 
management and climate change. 

Noel Ducray 
 
Associate 
Director - Ports 
& Marine 

Brisbane Engineering 
Manager 

Noel has worked as a port planner and port engineer for most of his 
career, initially with the Port of Durban where he fulfilled a number of 
roles including the position of Manager Planning and Development. 
Noel was the Resident Engineer for the construction of the new Port 
of Coega, South Africa.  Noel has significant experience with Port of 
Townsville projects including PEES, the Port Master-plan, and Berth 
10X.   

Kelly 
Timmerman 
 
Associate 
Director - 
Communication 
& Community 

Townsville Stakeholder 
Communicatio
ns 

Kelly has over 15 years experience in communication, consultation 
and stakeholder management roles across a broad range of 
sectors.  Kelly is accomplished in planning, developing and 
implementing a suite of communications and community 
engagement programs that are specific to client needs and inform 
and involve stakeholders and community members at all levels. 
Kelly has provided strategic leadership and project delivery for a 
range of clients including Transport and Main Roads, Queensland 
Rail, Port of Townsville. Townsville City Council, Xstrata and the 
Department of Premier and Cabinet. 

Troy Collie 
 
Technical 
Director – 
Environment 

Newcastle Environmental 
Studies Lead/ 
EIS Lead 
Author 

Troy has over twenty years experience in project execution and 
delivery through his technical contribution to and overseeing 
environmental planning investigations, environmental management 
plans and compliance assessments. He has skills in environmental 
assessment, aquatic monitoring and experimental design, survey 
techniques and matching environmental studies and advice to 
regulatory compliance and decision making frameworks. 

Brad Grant 
 
Senior 

BMT WBM Marine Studies 
Lead 

Brad has over 9 years experience working for local government and 
private organisations in South East Queensland and overseas. He 
has a broad range of expertise including water quality, total water 
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Team Member Location Study Role Relevant Experience 

Environmental 
Scientist 

cycle management, environmental auditing and monitoring, 
catchment modelling and stormwater management. He also has a 
broad knowledge of environmental legislation as it relates to 
infrastructure projects and pollution control. 

Frans 
Hoogerwerf 
 
Master Marine r-
Consultant 

Hoogerwerf 
Maritime Pty 
Ltd 

 

Dredging and 
Reclamation 

Frans has been a Master Mariner in Australia since 1970 and has 
extensive knowledge of dredging and reclamation through his 
previous experience in the dredging industry in Australia. Frans has 
worked in executive and management positions for Westham 
Dredging until 2002 at which time he commenced a consulting 
practice based upon practical, hands-on dredging and reclamation 
advice. 

Albert Kwong 
 
Principal 
Engineer – 
Strategic 
Planning and 
Advisory 

Brisbane Transport and 
Infrastructure 

Albert has over 21 years of experience as a transport planner/traffic 
engineer. He has skills in design, planning and project 
management, and has worked with the private and public sectors in 
Australia, the United Kingdom and Hong Kong. His work has 
included transport planning and feasibility studies, development 
impact assessment, highway improvement and district planning 
studies 

Thomas Mitchell 
 
Principal 
Consultant 

Newcastle  Public Hazard, 
Safety and Risk 

Thomas has 30 years experience occupying various executive and 
senior management roles in multinational organisations delivering 
innovative Work Health and Safety (WHS) and Environmental 
management services. He has held a position of Lecturer and 
Senior Research Officer with University of Ballarat (Victorian Institute 
of Occupational Safety and Health) generalising in Safety 
Engineering, Safety in Design, Industrial Hygiene and Ergonomics 
and specialising in Risk Management, Compliance Auditing and 
Management Systems, Training and Education. 

Anthony 
Charlesworth 
 
Senior Engineer 

BMT WBM Water Quality Anthony has 17 years of experience specialising in integrated 
surface and subsurface water management. Anthony has a 
Bachelor of Engineering in Civil Engineering and a Master of 
Engineering Science (Env.) and has specialised in waterway, 
catchment management, flooding and groundwater within the 
community, local government and overseas. 

Will Van 
Vaerenbergh 
 
Environment 
Practice Leader 
– Queensland 
 

Brisbane Land and 
Groundwater 

Willy is a Principal Hydrogeologist with 23 years international and 
local experience across a number of environmental and engineering 
sectors. His breadth of experience covers development and 
management roles across groundwater resources investigations, 
water resources management, environmental hydrogeology, 
groundwater modelling, and contaminated land assessment and 
remediation. 

Henry Parsons 
 
Senior Scientist 

Golder 
Geotechnical 

Soils, Marine 
Sediments and 
Groundwater 

Henry is a senior scientist with 10 years experience in Acid Sulfate 
Soil (ASS) assessments, and over 20 years experience with 
geotechnical testing and investigations. Henry has managed a 
variety of large-scale ASS projects including the New Parallel 
Runway at the Brisbane Airport, the Trade Coast Commercial 
Development at the former Brisbane Airport, ASS issues for the 
North South Bipass Tunnel (NSBT) and preliminary and detailed 
investigations throughout Queensland. Henry is also experienced in 
erosion and sediment control assessment/management measures; 
Soil chemistry issues, ie, dry land salinity and top soil suitability 
studies; Contaminated Land/Environmental Site Assessments and 
Remediation and Management Plans and related geotechnical 
issues. 
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Team Member Location Study Role Relevant Experience 

Manfred Boldy 
 
Principal 
Environmental 
Planner 

Townsville Legislation, 
Approvals and 
Land 
Use/Social 
Impacts 

Manfred Boldy is a land use planner with over 30 years senior 
experience in the compilation and management of strategic land 
use studies and environmental assessments for a range of 
development and environmental management activities. This has 
included a wide range of development assessments, local and 
regional planning studies, master planning, housing analyses and 
strategic environmental assessments. The work undertaken has 
included planning for major urban growth corridors in Sydney, Perth, 
Sunshine Coast, Cairns and Townsville as well as regional centres 
along the North Coast of NSW and in Margaret River WA.  

Simon Murphy 
 
Professional 
Environmental 
Planner 

Newcastle Waste Simon Murphy is an Environmental Planner with seven years’ 
experience in environmental impact assessment and town planning. 
In addition to preparing Environmental Impact Assessments Simon 
has also prepared feasibility assessments for a variety of 
developments, Bushfire Threat Assessments, Traffic Impact 
Assessments and Social Impact Assessments. Simon’s experience 
has allowed him to develop a range of skills required to be effective 
in the Environmental Planning role.  

Peter Buosi 
 
Principal 
Ecologist 
 

NRA 
Environmenta
l Consultants 

Avifauna 
Survey and 
Assessment 

Peter has over 15 years’ experience in research and applied 
science. Since joining NRA in 1998, Peter has provided his services 
to a variety of government departments and non-government 
organisations, including resource and civil development clients. 
While Peter has experience in a range of science disciplines, his 
specific area of expertise is in the design, management and conduct 
of ecological studies, and he has extensive experience in both 
terrestrial and inter-tidal ecosystems of northern Australia. 

Beth Toki 
 
Senior Marine 
Ecologist 

BMT WBM Marine 
Sediment 

Beth has nine years post-graduate experience in ecological 
research and environmental consulting. Beth has a thorough 
understanding of the ecology and management of coastal 
environments, as well as the complex interactions between 
terrestrial, estuarine and marine systems. She has hands-on 
experience conducting a variety of ecological research and 
monitoring projects in marine, estuarine, freshwater and beach 
environments. 

Wendy Davies 
 
Associate 
Director - 
Landscape 
Planner 

Brisbane Visual Amenity Wendy Davies leads Queensland’s Environmental and Ecological 
Planning (EEP) team and brings over 14 years experience in the field 
of landscape planning and design. She has extensive experience in 
landscape design and character assessment, environmental impact 
assessment, landscape and visual appraisals, planning applications 
and public inquiry and community consultation. Wendy has 
particular skills in strategic land use and development planning, 
landscape and visual impact assessment and in the development of 
landscape strategy plans. She has worked widely on major 
infrastructure projects including energy, minerals and transportation 
infrastructure. 

David Rollings 
 
Principal 
Engineer 

Newcastle Air Quality David Rollings is a Chemical Engineer with over 12 years experience 
in a wide range of environmental consulting fields including air 
quality, contaminated site assessment and environmental sampling 
encompassing air, water, soil and noise. David has worked with a 
wide variety of clients from industry sectors ranging from 
government to energy, mining, manufacturing, minerals processing, 
aviation and building construction. David has been responsible for 
the preparation of numerous air quality impact assessments for 
clients across Australia including some of the largest power 
generators and mines in Australia. 
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Kathleen Turner 
 
Social Planner 
(Associate 
Director) 

Brisbane Social impacts Kathleen has extensive experience in compiling both concept and 
planning phase social impact assessments, social impact 
management plans, human rights impact assessments, and land 
acquisition and resettlement action plans for mining, onshore and 
offshore oil & gas, and infrastructure projects in Australia and 
internationally including Indonesia, Malaysia, Philippines, PNG, 
Turkey, Azerbaijan, and Qatar. 

Paul Glenn 
 
Senior Engineer 

Townsville Water 
Resources 

Paul has more than 12 years experience in urban land development, 
civil infrastructure and hydrogeology projects. Paul’s skills are 
specialized in the design of stormwater conveyance and flood 
control infrastructure,  design of sanitary sewer infrastructure, water 
balance studies, flood studies, flood mitigation plans and flood risk 
assessments and has significant experience in hydrologic, hydraulic 
and water quality modelling, as well as hydrogeologic 
characterization and groundwater modelling. 

Paul Guard 
 
Senior Coastal 
Engineer 

BMT WBM Coastal 
Processes 

Paul is an engineer with the Coastal Engineering Group within BMT 
WBM. Paul’s main area of expertise is in the modelling of coastal 
processes, in particular ocean waves, coastal sediment transport 
and beach morphology. Paul also has experience in urban water 
supply and stormwater drainage systems, riverine and estuarine 
hydraulic modelling and water quality assessments. 

Steve Corcoran 
 
Director 

Deloitte 
Access 
Economics 

Economic 
Assessment 

Steve is a senior economist and has participated in a large number 
of economic impact assessments for different clients which have 
varied in scale and scope. Steve has a wide knowledge in economic 
impact assessments including: cost benefit analysis; construction of 
financial models; survey design and development; reviews of 
productivity and growth and market analysis. 

Rebecca 
Enright 
 
Senior 
Consultant – 
Sustainability & 
Climate Change 

Brisbane Climate, 
Natural 
Hazards, 
Climate 
Change and 
Greenhouse 
Gas Emissions 

Rebecca has almost 10 years experience in policy development and 
advice across a wide range of climate change, environmental and 
natural resource management issues in the Queensland 
Government. Rebecca also has strong capabilities in the areas of 
planning, legislation development and stakeholder engagement. 
Rebecca has broad knowledge and understanding of contemporary 
climate change issues, including the most recent climate change 
science, emissions abatement opportunities and approaches to 
climate change risk assessment. 

John Stephens 
 
Associate 
Director - 
Economics 

Sydney Economic 
Impact 
 

John Stephens combines strong technical skills in economics with 
the ability to think strategically. He has 30 years consulting 
experience, and has also been an academic, most recently as 
visiting lecturer in the School of Planning at Dundee University, and 
a member of UK Government Economic Service where he worked 
on the appraisal of overseas aid proposals. In consultancy he has 
accumulated substantial experience across a wide range of studies, 
working with a broad spectrum of clients that have included 
technical experts, non-experts, politicians, stakeholder organisations 
and members of the public. John has proven experience of working 
on complex, multi-disciplinary studies and in new policy and 
economic environments.  

Rachael Foster 
 
Principal 
Engineer – 
Acoustics 

Townsville Noise Vibration Rachel has more than fifteen years’ experience in varying 
engineering work environments. Her background includes 
mechanical services equipment design, development and 
implementation of management systems, acoustic monitoring, 
assessment and project management. 
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Dee Goring  
 
Senior Cultural 
Heritage 
Consultant 

Brisbane Cultural 
Heritage 

Dee has over nine years experience working as an archaeologist 
and cultural heritage consultant. During that time Dee worked on 
many varied cultural heritage projects gaining a comprehensive 
understanding of the legislative requirements under which to apply 
her anthropological, archaeological and historical knowledge and 
expertise in Queensland, South Australia, the Northern Territory and 
New South Wales. Her cultural heritage works included initial contact 
and client liaison, development and implementation of site specific 
cultural heritage surveys, development and execution of site specific 
archaeological excavations, site recording, artefact analysis, report 
writing and risk analysis which include recommendations and 
management strategies in relation to Duty of Care compliance. 

Darren 
Richardson 
 
Associate & 
Ecology 
Manager 

BMT WBM Marine Ecology Darren has over 19 years industry experience focussed on marine 
ecology. Darren’s consultancy work has a primary focus on 
sediment contamination assessment and management, and the 
effects of dredging and dredged material disposal on marine 
communities and ecosystems. Darren has undertaken numerous 
sediment contamination studies, most of which considered the 
suitability of dredged sediments for ocean disposal. Darren has 
project managed and/or prepared Long Term Dredge Disposal 
Management Strategies (LTDDMS) and Sampling and Analysis 
Plans (SAP) in accordance with National Assessment Guidelines for 
Dredging.  

Rochelle 
Lawson 
 
Senior 
Environmental 
Scientist 

Newcastle  Terrestrial 
Ecology 

Rochelle Lawson has fifteen years’ experience managing natural 
resource management projects, including ecosystem condition 
assessment and monitoring, impact assessment, biodiversity 
assessment and rangeland monitoring.  She has ecological 
research experience, particularly on biodiversity issues from both 
Canada and Australia. Her recent experience is with ecological 
survey and monitoring, land management planning, aviation hazard 
management, Biobanking, sustainability reporting, constraints 
analyses, assessments of significance for development impacts, 
and large scale environmental reviews and impact studies. 
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Project Director 
Chris Paterson 
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Glenn Stephens 
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Stakeholder Communications 
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Anthony 
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Coastal Processes 
Dr Paul Guard 

 
 
 

Dredging and Reclamation 
Frans Hoogerwerf 
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Executive Summary 
This Community and Stakeholder Engagement Plan defines the community engagement program for the Port of 
Townsville’s Port Expansion Project (PEP). 

The PEP is a forward-looking project following on from the Master Planning exercise which in 2007 demonstrated 
the need to accommodate forecasts of trebling of trade over Port of Townsville wharves by 2030. 

Working on a 25 year development horizon, the project flags improved flexibility of inner harbour berths as a 
priority, however, also recognises new berths in the outer harbour will be required.  Overall, it will create up to 
seven new berths in the outer harbour, as well as see the reclamation of about 100 hectares of land, and will 
ensure the infrastructure is positioned well ahead of demand. 

The first stage of the PEP will be to undertake environmental studies to feed into the required Environmental 
Impact Statement (EIS). 

The plan outlines the project’s history along with a situation analysis of the current environment and previous 
engagement, noting existing sensitivities of the community towards port activities, along with the region’s reliance 
on the income generated from the activities of the port. 

Along with the objectives of information sharing, community inclusion and reputation management the community 
and stakeholder engagement activities will seek to facilitate community understanding and acceptance of the 
PEP. 

The plan defines the project’s stakeholders ranging from the broader community, traditional owners, port users, 
surrounding residents, community (including environmental) groups, local businesses through to regulatory 
agencies and government stakeholders. 

All communication activities and mechanisms will follow Port of Townsville Limited (POTL) policies, protocols and 
guidelines and approval processes.  

All data resulting from the engagement activities will be captured on a web based database and will manage 
confidentiality while facilitating reporting and analysis on themes, issues and community and stakeholder 
perceptions.  

At the completion of the PEP, evaluation of the plan, activities and mechanisms will be undertaken to secure 
evidence of the effectiveness of the program.  This will ensure future engagement activities are continuously 
improved and that project learnings can be clearly communicated. 
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1.0 Introduction 
This Community and Stakeholder Engagement Plan for the Port Expansion Project (PEP) outlines the framework 
for engagement to support the project. This plan: 

- recognises project history and its important contextual basis 

- provides clear communication and engagement goals and objectives 

- identifies existing and potential issues 

- lists and classifies key stakeholders 

- provides key project messages 

- outlines a draft action plan that will safeguard  and build upon Port of Townsville Limited (POTL)’s existing 
relationships, trust and reputation    

- clarifies communication protocols for the project team 

- defines reporting mechanisms  

- sets evaluation targets for the engagement program. 

It is intended to be a living document and will need to be closely aligned to broader positioning and strategic 
communications associated with POTL, as well as adapt to meet the changing needs of the project. 
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2.0 Project history 
Since its official 1865 proclamation as a port in the principal town of North Queensland, the Port of Townsville has 
become a local landmark for the Townsville community. Years of development have created a port that visually 
represents the growth and development of the community. Its relationship with the place and its people has been 
at the heart of that development. 

As a result of this continuing and forecast growth, the need to expand the port has become a critical component of 
the port’s future. The Environmental Impact Statement (EIS) is a significant step in defining the way in which the 
PEP will proceed.  

The project is proposed to accommodate forecast growth in trade at the port over a planning horizon to 2030, and 
to address current capacity constraints by expanding the existing port infrastructure seaward of the existing 
eastern breakwater. It includes the development of up to six additional vessel berths (Berth 14 through Berth 19), 
provided through a program of staged construction that will support maritime and land-based port operations.  

New berths in the Townsville Port Expansion will be developed in a staged manner and in response to demand 
from increases in existing trade throughput or the advent of new trades. The expansion may be developed on a 
sequential berth-by-berth basis or in stages that include development of multiple berths. 

Expansion will accommodate ships up to Panamax size (maximum beam 32.3 metres); however the layout of 
channels and basin areas will give consideration to the possibility that there may be a future requirement for Post-
Panamax shipping to call Townsville. 

The PEP involves the development of additional core port infrastructure only in the proposed outer harbour and 
reclamation area. The particular trades to be handled through the port expansion are not precisely defined and 
will be determined by growth of existing trades and by the advent of new trades over the planning horizon. 
However, it is anticipated that dry bulk and bulk liquid trades will be prevalent, based on the trade forecast.  

The main port infrastructure components are: 

- Harbour dredging and channel deepening 

- Land reclamation, predominantly through the placement of dredging material 

- Installation of new breakwater and revetment structures 

- Development of new internal bunds to facilitate effective land reclamation 

- Installation of new wharf structures 

- Installation of new navigational aids 

- Upgrades to road and rail infrastructure as well as construction of new road and rail infrastructure 

- Installation of new services infrastructure. 

The PEP represents the largest infrastructure development to be undertaken at the Port of Townsville and will 
stand as one of the largest infrastructure projects to be undertaken in North Queensland. The scale and 
complexity of the project will require careful resolution of complex and interrelated engineering and environmental 
issues. 

During the approvals phase it will be imperative that the implications, in terms of the project’s capital cost and the 
port’s operation, of impact assessments and impact mitigation measures are understood and managed. 

The engagement of shareholding ministers, POTL, government authorities and agencies, key stakeholders and 
the community in the EIS process and the project through delivering successful outcomes through open and value 
adding engagement will be achieved through the implementation of the shared goals of this Community and 
Stakeholder Engagement Plan.  
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3.0 Situation analysis 

3.1 Current environment – the Townsville community  
The local Townsville community recognises that Port of Townsville has been the significant entity responsible for 
the development of Townsville as Queensland’s northern port city. Through existing relationships and a 
commitment to engagement, the Port of Townsville is continuing to influence the values of the community through 
its interaction with the natural, social and economic environments of the region. 

It is widely known that the community values the natural environment surrounding the port and all it offers in terms 
of the adjacent location of valuable waterside residential properties, significant aquatic leisure opportunities, 
recreation activities on The Strand and the tourism and cultural heritage values of Magnetic Island. This access 
and the enjoyment of these activities are central to the core interests of the Townsville community and associated 
leisure tourism industries and it is understood that concern relating to any potential impact on these amenities will 
attract attention from these groups, as key stakeholders of the project. 

The port exists in an environment of competing interests due to the diversity of the region’s economy. In addition 
to the abovementioned tourism industry, the interests of the likes of defence, education, agriculture, export, 
manufacturing and the public service sectors are well represented. It is the intention of the project team to 
effectively engage with all key stakeholders to ensure that the interests of the port are not incorrectly reported as 
being contrary to the interests of the broader community.  

This Community and Stakeholder Engagement Plan defines a proactive tailored approach to the management of 
stakeholders to accurately highlight the port’s day-to-day commitment to stakeholder engagement and recognise 
the importance of the function of engagement as part of any expansion planning, design and delivery. 

While opinions on the port may be varied within the community, the port’s contribution to the economic future of 
the region is one without opposition. This is an important reputational asset for moving forward to expand the 
facilities at the port to cope with the future needs of its users and will be reflected in the key communication and 
engagement messages. 

3.2 Previous engagement  
POTL has employed numerous general engagement mechanisms for stakeholders and the community over time, 
including: 

- POTL website 

- Port Community Partnerships Forum (recommencing in 2011) 

- On line POTL complaint lodgement form 

- Online website feedback form 

- In Depth and RapPort newsletters 

- Sponsorship of local charities, local business activities, regional development bureaux, cultural and trade 
events, tourism, and mining activities 

- Annual customer surveys 

- Annual resident surveys 

- Port tours for local industry, charitable organisations, schools and universities, businesses and government 
officials 

- Port Advisory Body (PAB). 

These initiatives demonstrate POTL is committed to engagement with stakeholders and the community on 
relevant issues and has undertaken, and continues to provide, proactive engagement opportunities for 
stakeholders and the community. 

POTL has also developed strong networks amongst stakeholders and community members through their 
commitment to implementing community consultation plans for all major port developments and projects.  The 
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most recent community engagement program undertaken was for the preparation of the Environmental Impact 
Statement for the Townsville Marine Precinct Project (TMPP).    

It is important for the project to build and strengthen these existing relationships through ensuring appropriate, 
informed participation in relevant engagement activities. 

The engagement activities will also seek to identify proactive media opportunities for referral and consideration by 
POTL Marketing and Customer Relations Officer to maximise opportunities for positive reputation management.   

3.3 Communication environment 
The PEP team recognises that we live and operate in a communication environment where the playing field for 
the community is constantly changing. In 2010, the community frequently has access to information almost 
instantaneously (media, internet, social media etc.).  Engagement in this environment must be an ongoing, 
proactive and interactive process, in which stakeholders and the community are engaged as active partners and 
not treated as passive recipients of information. 

3.3.1 Existing community sensitivities 

The operations of the port have historically been perceived by the community as the cause of environmental 
nuisance due to noise, dust and light emissions. More recently, the local media has included the port as a key 
target in local debate over the Townsville Ocean Terminal project, boat ramp facilities and dust.    

The continuous attention directed toward the port has raised a heightened community awareness of the potential 
impacts of the port’s operations. 

Whether real or perceived, these issues are to be identified and carefully managed throughout and beyond the 
PEP – the port’s proximity to the city establishes a large number of observers, including local media.  The port’s 
approach to existing and future issues of importance to the community will influence the overall perception of the 
project and of the port. Further issues management information is outlined in section 5.0. 

3.3.2 Commitment to effective engagement  

The PEP team understands that the community sensitivities listed in section 3.3.1 (and those yet to be identified) 
are likely to generate significant community interest.  In response, the engagement program will employ an active 
and transparent program of community consultation that seeks to complement POTL’s existing communication 
mechanisms and collateral to create efficiencies where relevant.  

Information is to be provided in a timely manner and feedback measured and recorded to provide meaningful 
insight into assessments of potential impacts of the project on the community and stakeholders as well as local 
social values. 

It is recognised that POTL is committed beyond its legislative requirements to engage with the community and 
stakeholders for the PEP EIS.  Past, existing and future engagement activities (including the implementation of 
POTL Community Engagement Policy in 2010/2011) coalesce to build the context and communication and 
consultation environment in which this project will effectively engage and communicate both internally and 
externally. 

3.3.3 Non-negotiables and Negotiables (to be confirmed) 

Different elements of the community and stakeholder engagement program have different degrees of flexibility to 
respond to changes in the program.  Table 1 below established a starting position of the negotiable and non-
negotiable project aspects for the engagement program. 

 

 

 

 

 

 

 



AECOM Port Expansion Project 

J:\MMPL\60161996\6. Draft Docs\6.1 Reports\Clerical\stakeholder engagement plan\revised final copy\report.docx 
Revision C - 31 May 2012 

5

Table 1 Non-negotiables and Negotiables 

Non-negotiables Negotiables 

The community and stakeholder engagement program 
and related communication activities are to adhere to 
POTL corporate protocols, policies and guidelines 

Alterations to the planned community and stakeholder 
engagement program to respond to changes in the 
communication environment can be undertaken at the 
request of the project team or as directed by POTL 

All communication activities and communication 
collateral to be approved by POTL, and where 
required, shareholding ministers and POTL Board of 
Directors 

 

No employee or contractor is permitted to speak to the 
media regarding any of the activities of POTL or the 
Port of Townsville Expansion project 

 

Legislative requirements of the EIS process are to be 
fulfilled by the community and stakeholder engagement 
program 
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4.0 Community and stakeholder engagement 

4.1 Objectives 
The objectives of the community and stakeholder engagement program are to: 

- provide a framework for engagement of and communication with the local community to mitigate risks that 
local community opposition could present to the PEP 

- deliver an appropriate community consultation process in accordance with the requirements of the EIS 
process 

- ensure activities facilitate the building of relationships with members of the community and stakeholders 
through trust, transparency and mutual respect 

- through the delivery of engagement using a range of mechanisms, provide ongoing opportunities for 
community and stakeholder participation at appropriate intervals within the EIS process 

- openly engage to identify broad issues of concern to the local community, stakeholders and interest groups  

- provide mitigation strategies for identified issues to prevent escalation 

- facilitate the project team’s understanding of community and stakeholder issues and how these relate to the 
preparation of the EIS 

- ensure the engagement mechanisms consider matters including accessibility, relevance, varying levels of 
understanding, participation etc. 

- build community and stakeholder acceptance for the PEP 

- manage community and stakeholder expectations about their level of influence over project outcomes 

- protect POTL’s reputation with the community and key stakeholders 

- at the project level, support POTL’s goal to obtain authorisation of the EIS from the Coordinator General’s 
office 

- facilitate the delivery of the project within the required timeframe  

- undertake engagement from project planning through to project completion 

- close the communication loop by providing appropriate and timely feedback to participants and the broader 
community on both the outcomes of the engagement process and how input has been integrated into the 
project and issues addressed. 

4.2 Preferred outcomes 
The PEP team are committed to delivering a Community and Stakeholder Engagement Plan that will facilitate: 

- a community that is well informed and aware of the outcome of the EIS process for the PEP   

- a community that accepts and supports the need for the PEP 

- under the direction of POTL Marketing and Customer Relations Officer, the community engagement and 
communication activities optimise positive media opportunities and negate negative and unbalanced media 
reporting 

- the establishment of an agreed, consistent and co-ordinated public position with project team members and 
partners 

- that POTL is viewed by the community and stakeholders as: 

- rigorous in its risk assessment 

- responsive to the community 

- the creation of an understanding in the community of the positive opportunities that will follow the PEP   
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Throughout the ensuing stages of the PEP, the communication and engagement mechanisms, activities and 
objectives established for the EIS process will be maintained.  Continuity of contact points, messages and 
engagement will support continued project understanding within the community and maintain and further develop 
key relationships with stakeholders and the community. 
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5.0 Issues management 

5.1 Engagement issues identification  
There are a number of community issues that have been identified through previous community engagement 
activities and day to day operations of the port that are likely to be raised by the community in relation to the PEP.  

Current issues that are known to POTL and are likely to remain active include: 
Table 2 Known project issues   

Issue Action 

Noise of port operations (including expansion) 
Dust from port operations (including expansion) 
Impact on visual amenity (including expansion) 
Environment impact of operations (including 
expansion) 
Impact on tourism 
Impact on property values 

- Develop and disseminate clear, consistent key 
messages about the reality of the impact using a 
range of mediums targeting specific stakeholders and 
the community 

- Have prepared, approved responses to Frequently 
Asked Questions (FAQs) 

- Deliver key messages in context with the key project 
benefits 

- Promote any relevant mitigation strategies 
Lack of understanding of the need for the project - Develop and disseminate clear, consistent key 

messages about the need and benefits of the project 
using a range of mediums targeting specific 
stakeholders and the community 

- Have prepared, approved responses to FAQs 
- Seize any proactive, positive media opportunities that 

may arise 
Community and stakeholders’ level of influence on 
the decision-making process 

- Early expectation management with targeted key 
stakeholders and the community to outline their level 
of involvement and influence 

- In key messages (FAQs) clearly communicate 
negotiables and non-negotiables with supporting 
rationale to clarify the level of involvement. Need to 
ensure the release of this information is appropriate in 
the context of project timings 

Confusion with other related or previous projects - Develop and disseminate clear, consistent key 
messages about the project using a range of mediums 
targeting specific stakeholders and the community  

- Have prepared, approved responses to FAQs 
- Liaise with relevant organisations to coordinate and 

synchronise responses to public enquiries to ensure 
key messages are accurately communicated and 
ensure enquiries are directed to the project team for a 
response 

- Undertake briefings with engagement staff on any 
related or similar projects to ensure appropriate 
communication channels are created and supported.   
Also support with agreed key messages for project 
interaction 

Management of project impact on Great Barrier 
Reef Marine Park Authority (GBRMPA) 

- Engage at regular intervals with GBRMPA 
representatives and seek assistance to ensure project 
has minimal impact on the park and seek information 
on the required processes for permits etc 

Impact of increase in bulk trade - Develop and disseminate clear, consistent key 
messages about the reality that increased trade traffic 
will be predominantly rail based 
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Issue Action 

- Have prepared, approved responses to FAQs 
- Deliver key messages in context with the key project 

benefits 
- Promote any relevant mitigation strategies 

Impact (real and perceived) on the Strand - Develop and disseminate clear, consistent key 
messages about the reality that increased trade traffic 
will be predominantly  rail based 

- Have prepared, approved responses to FAQs 
- Deliver key messages in context with the key project 

benefits 
- Promote any relevant mitigation strategies 

Impact (real and perceived) on Cleveland Bay - Develop and disseminate clear, consistent key 
messages about the reality that increased trade traffic 
will be predominantly rail based 

- Have prepared, approved responses to FAQs 
- Deliver key messages in context with the key project 

benefits 
- Promote any relevant mitigation strategies 

Impact (real and perceived) passing from the 
Strand/Ross Creek to Ross River 

- Develop and disseminate clear, consistent key 
messages about the reality that increased trade traffic 
will be predominantly rail based 

- Have prepared, approved responses to FAQs 
- Deliver key messages in context with the key project 

benefits 
- Promote any relevant mitigation strategies 

Construction activity/traffic management - Refresh and disseminate clear, consistent key 
messages about the reality that increased trade traffic 
will be predominantly rail based 

- Update approved responses to FAQs 
- Deliver updated key messages in context with the key 

project benefits 
- Communicate impacts and mitigation strategies to the 

community and port users 
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6.0 Methodology 
The project team has an appreciation that the port’s location and significance within the economic fabric of 
Townsville and North Queensland is likely to attract a high level of interest from stakeholders, in particular relating 
to its future activities (in particular after public notification of the PEP).  In response, the methodology for the 
engagement program will deliver a transparent, measured, timely and consistent program that facilitates effective 
community engagement activities to support the success of the EIS process. 

Targeted engagement with stakeholders will furnish the opportunity for the project team to understand stakeholder 
perceptions, the level of project acceptance and surface existing issues. The consultation process will enable 
management and mitigation of risks to corporate reputation through misinformation and disengagement of 
community and stakeholders.  

6.1 Engagement methods and mechanisms 
The community and stakeholder engagement program to support the EIS process will include (but not be limited 
to) the following communication mechanisms and materials: 

- Key messages and themes for communication with the community and stakeholders (in consultation with 
POTL) 

- Written content for POTL website at project commencement and updated at key milestones  

- FAQs 

- Written content for public display advertisements in the Townsville Bulletin and community newspapers 

- Coordination and delivery of key stakeholder briefings and note taking  

- Support for delivery of Whole of Government briefings and note taking 

- Delivery of community information sessions in workshop format (including on Magnetic Island) 

- Preparation of community information bulletins  

- Production of static displays (posters, maps, information sheets, submission forms) 

- Development of project fact sheets  

- Establishment and maintenance of submission and enquiry response mechanisms (project email address 
[pep@aecom.com], prepaid postal address [Reply Paid Port Expansion Project, PO Box 5423 Townsville 
QLD 4810] and 1800 enquires phone number [1800012 284])  

- Development of project contact cards 

- Establishment and maintenance of Consultation Manager database (record keeping). 

It is acknowledged that some of this communication material may also need shareholding ministers and POTL 
Board of Director approval before public release. 

6.1.1 Recommendations 

As relevant during the project, the following engagement mechanisms will be sought (facilitated in consultation 
with the project team and POTL’s Marketing and Customer Relations Officer): 

- The integration of a community outreach/education campaign using the collateral and mechanisms outlined 
above to deliver key project information and to uncover the silent and/or supportive community members is 
recommended.  This campaign would utilise public displays and information stalls at local gathering points 
frequented by the targeted audiences such as the local libraries, or at existing events, such as market days 
and fairs.   

- Undertake public speaking opportunities to local community groups and schools, with technical advisors 
available to answer any technical questions about the project to ensure locals have the depth of information 
they require. 

- Present at the POTL Community Partnerships Forum (recommencing 19 January 2011) to help gain 
coordinated feedback on local issues and the engagement process. This mechanism will be a valuable 
vehicle for sensing community issues and disseminating project information to the wider public.   
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7.0 Key strategies and principles 

7.1 Key strategies 
The following are the key strategies for the community and stakeholder engagement program:  

- To provide value and efficiencies by leveraging off existing POTL communication tools  

- To foster accurate and informative project messaging to build trust and minimise anxiety amongst the 
community and stakeholders 

- To develop POTL and project champions as key communication conduits through effective internal 
communication.  

7.2 Key principles 
The following key principles will apply to all project communication: 

- A proactive approach to community engagement will be applied.  There will be a focus on resolving 
issues as they emerge, through face-to-face discussions with affected parties, to prevent escalation. 
Potential issues will be identified and responses prepared prior to commencing communication activities. 
Supporting information to reflect these responses will include an FAQ document, project fact sheets and 
community information bulletins. Where possible, potential solutions will be presented to the community from 
the outset, to allay concerns.  

- Respect will be shown at all times. Respect and empathy for the community and stakeholders will be 
demonstrated, through project staff responding promptly to concerns raised. 

- Maintain control over messages. A proactive working relationship with local media will be established to 
maintain accurate and balanced publicity regarding the project. A small group briefing will be organised at 
the outset of the project. 

- Maintain constructive relationships with elected representatives.  This will be achieved by the delivery 
of personal briefings at the outset of the project, and proactively throughout the project as milestones are 
reached. 

- Maintain regular contact with the community. Communication with the community must be regular 
throughout the EIS process to prevent misinformation or uncertainty. This includes providing a more 
permanent presence of information in the community, i.e. placing posters and fact sheets with key project 
contact information in local libraries and at council offices throughout all phases of the EIS process.  

- Record all contact with stakeholders. Accurate and detailed recording of any contact with stakeholders is 
essential to the EIS process. Existing databases will be used and issues trees tailored as required to ensure 
a robust management and reporting system. 

- Participate in the Port Community Partnerships Forum (recommencing 2011).  The existing Port 
Community Partnership Forum has worked well and will be involved in this project. The group can be used 
to market test new information and messaging that is developed.  

- Deliver regular whole of government briefings to guide government agencies and authorities through the 
technical studies undertaken as part of the EIS to develop and maintain shared understanding of key issues 
and investigation requirements.  

- Identify synergies with the Social Impact Assessment program to maximise the value of engagement 
opportunities and to minimise community and stakeholder consultation fatigue. 
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8.0 Key messages 
Key project messages are important tools to assist project staff deliver consistent, pre-approved information.  
Advice provided in these messages is clear, consistent and pre-approved as part of the risk management 
approach to issues management. 

After further consultation with the project team and POTL Marketing and Customer Relations Officer, key 
messages will be developed for a range of topics including: 

- Project understanding 

- Project need 

- Project benefits and opportunities 

- Project timeframes 

- Project processes and studies 

- Community and stakeholder concerns (know issues) 

- Effect of the project on local environments/activities. 
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Table 3 Draft regulatory agencies and government stakeholders list 

Agency/Authority 

Department of Environment and Natural Resources – Environment Resource Management 

Great Barrier Reef Marine Park Authority 

Department of Transport and Main Roads and Maritime Safety 

QR Network Pty Ltd 

Department of Employment, Economic Development and Innovation – Queensland Primary Industries and 
Fisheries, Trade Queensland 
Department of Defence 

Australian Government Sustainability, Environment, Water, Population and Communities 

Townsville City Council 

Department of Communities 

Queensland Police Service 

Department of Infrastructure and Planning 

Queensland Health 

Queensland Treasury 

9.2 Key stakeholders 
Informing and involving key stakeholders early in the project and at key milestones will establish and/or build on 
existing relationships with POTL. Recognition of the value they add to the engagement process, their contribution 
to the identification of issues and role in mitigation is an important activity for the PEP team.  Investment in key 
stakeholders will establish critical feedback conduits and establish project champions (key 
supporters/spokespeople for the project) to provide valuable communication channels to distribute correct and up 
to date project information. 

Key stakeholder briefings (one on one meeting with  technical and community engagement representatives of the 
project team) will be held at the commencement of the project and at key project milestones. 
Table 4 Draft Key stakeholder list 

Key stakeholders 

Traditional Owners 

Townsville Enterprise Limited 

Townsville City Council 

Townsville Chamber of Commerce 

Burdekin Dry Tropics 

MITEZ 

Members of the Port of Townsville’s Community Partnerships forum (currently inactive) 

Property and business owners in the project vicinity (including Magnetic Island) 

Community interest groups including: 
- Townsville Bird Observers’ Club 
- North Queensland Conservation Council 
- Townsville Local Marine Advisory Group (to the Great Barrier reef Marine Park Authority) 
- Wildlife Preservation Society of Queensland (NQ Branch) 
- Coastal Dry Tropics Land Care Inc 
- Commercial Fishers Association 
- Seagrass Watch 
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Key stakeholders 

- Townsville Wildlife carers 
- Birds Australia NQ 
- Sea Turtle Foundation 
Impacted port customers and users 

9.3 Broader community 
The EIS and SIA processes and associated mechanisms will provide opportunities for engagement with the 
broader community that are likely to have an interest in the project from a number of perspectives including 
perceived potential impact of the project from a number of perspectives such as visual, noise, environmental, 
economic, commercial and employment. 

Communication with the public needs to be open and honest and interactions need to be clearly recorded and 
reported to ensure the community has an understanding of the value or impact their input has had on the process.  
Communication collateral will need to be accessible, written in clear, non-technical language and clearly describe 
the opportunities for public comment. 

The broader community is likely to include, but not be limited to residents outside the project vicinity, businesses 
in the region, local schools, the communities and businesses of the North East and North West etc. 

 

 

  



AECOM

J:\MMPL\60
Revision C -

10.0 

10.1 
POTL wil
engagem
communic

AECOM w

- deliv

- deve

- prov

10.2 
POTL cor
required f
levels of a

Figure 3 

10.3 
Project te
the autho

The follow

1. No e

2. If an

 

 

A
Com
Enga

Dis

0161996\6. Draft D
- 31 May 2012 

Comm

Link be
l remain the p

ment processes
cation guidelin

will, as require

ver the approv

elop collateral

vide advice an

Collater
rporate approv
for all public a
approval will b

Communicatio

 Media 
eam members 
ority of POTL G

wing media pr

employee or c

n enquiry is rec

Ascertain the

Advise the e

ECOM 
mmunity 
agement 
scipline

Docs\6.1 Reports\C

municatio

etween AE
public face of c
s however all e
nes, policies a

ed: 

ved communit

l and briefing n

nd associated 

ral approv
val (and where

and internal co
be factored int

on collateral appr

protocols
and field staff

General Mana

otocols apply 

contractor is pe

ceived from th

e nature of the

enquirer that y

A
Pro

an

M

PO
T

Mar
C
R

Port Exp

Clerical\stakehold

on protoc

ECOM and 
communication
external comm

and protocols. 

y and stakeho

notes  

copy to POTL

val proces
e required, sh

ommunication 
o project time

roval process 

 
f are not unde

ager, Major Pro

at all times: 

ermitted to sp

he media, staf

e enquiry, the 

ou are not an 

AECOM 
ojectTeam 
nd POTL 
Project 

Manager

TL Project 
eam and 
rketing and 

Customer 
Relations 

Officer

pansion Project 

der engagement p

cols 

 POTL  
n and engage
munication wil
  

older engagem

L relating to po

ss 
hareholding mi
collateral for t

eframes. 

er any circums
ojects Matthew

eak to the me

ff are to be adv

person calling

authorised sp

Sh
Mi

lan\revised final c

ment for the P
l be branded a

ment program 

ositive media o

inisters and Bo
the project.   T

stances to ente
w O’Halloran. 

edia regarding 

vised that the 

g and the med

pokesperson f

POTL 
hareholding
inisters and
Board of 
Directors

opy\report.docx 

PEP. AECOM 
as POTL and 

 

opportunities. 

oard of Directo
The required ti

er the Port of T
  

any of the act

following step

dia group they

or POTL 

Sta

Co

 

will facilitate t
adhere to cor

 

tor approval) w
imeframes for

Townsville sit

ctivities of POT

ps should be t

y represent 

akeholders 
and/or 

ommunity

17

the 
rporate 

will be 
r differing 

 

e without 

TL.  

aken: 



AECOM Port Expansion Project 

J:\MMPL\60161996\6. Draft Docs\6.1 Reports\Clerical\stakeholder engagement plan\revised final copy\report.docx 
Revision C - 31 May 2012 

18

 Advise the journalist that you will organise to have the appropriate person contact them as soon as 
possible 

 Record the journalist’s details (name, phone number, organisation they represent, date and time of the 
enquiry, questions, deadline) 

 Resist attempts by the enquirer to draw any further comment 

 Inform the AECOM Community Engagement Discipline Leader Kelly Timmerman on 07 4720 1607 or 
0488 400 042 immediately after the enquiry, who will liaise with POTL’s Marketing and Community 
Relations Officer Andrew Strutton or alternatively POTL’s General Manager, Major Projects Matthew 
O’Halloran.   
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11.0 Management of Data 
When hosting community engagement activities associated with the Port of Townsville Expansion project, it is 
important to record all issues raised, responses given and stakeholders addressed.  Collecting this data will allow 
the project team to evaluate the pre-engagement planning and to also identify, mitigate and manage identified 
issues.  Legislative requirements of the EIS process will also require sound data management and reporting. 

The AECOM community engagement team will use Consultation Manager as a database to capture and record all 
interactions with stakeholders and members of the community.  Submissions and information received from 
engagement events and the community input phases of the EIS process will be uploaded and linked to the 
database for future reference. 

As the database is web based, all relevant project team members can be provided with security (by password) 
and the level of interaction with the database can be set by the administration (a community engagement 
discipline member of the project team). 

Data can be sorted and reports generated from the database at regular intervals and will assist with project 
enquiries, tracking and reporting. 

Reports on the community input stages of the EIS process can be monitored and reported to the project team to 
understand the issues and advice being generated from the submissions process to facilitate early mitigation. 

The community engagement discipline will manage all data relating to all community engagement activities and 
will establish appropriate filing systems to facilitate efficient and effective access to data and to ensure a high level 
of integrity of data.  The project team will have access to all data and reports to facilitate their efforts to identify the 
need for further engagement activities throughout the life of the project. 

 

 

  



AECOM Port Expansion Project 

J:\MMPL\60161996\6. Draft Docs\6.1 Reports\Clerical\stakeholder engagement plan\revised final copy\report.docx 
Revision C - 31 May 2012 

20

12.0 Evaluation 
Evaluation is central to securing evidence which demonstrates the effectiveness of the Community and 
Stakeholder Engagement Plan.  The following evaluation methods are suggested to help build the scorecard for 
assessing communications and engagement activities during the EIS process phase of the PEP. 

12.1 Data sources 
To evaluate the Community and Stakeholder Engagement Plan and aligned Action Plan, the following data 
sources are recommended: 

- Media Analysis (tone, quantity, positioning) 

- Community feedback analysis (e-mails, 1800 number, feedback forms) 

- Monthly database reports to Project Manager.  

Communication and Community Engagement Strategy evaluation 

Objective Community Engagement 
Measurement Outcome 

Develop a methodology for 
engaging with the local community 

Methodology developed and 
accepted by POTL  

All project partners have a clear 
understanding and commitment to 
the community engagement 
approach 

Develop clear, consistent key 
messages   

Key messages for the project  
developed and accepted by POTL  
These messages will complement 
broader POTL messages 

Key messages are adopted and 
used by all project partners and are 
reflected in media and public 
comments 

Identify key stakeholders and 
issues 

Stakeholder list and profiling 
completed and accepted by POTL 

Relationships are developed with 
representatives from all key 
stakeholder groups  

Develop an Action Plan for 
implementation  

Action Plan developed and 
accepted by POTL 

Action Plan implemented  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AECOM Port Expansion Project 

J:\MMPL\60161996\6. Draft Docs\6.1 Reports\Clerical\stakeholder engagement plan\revised final copy\report.docx 
Revision C - 31 May 2012 

21

 

 

 

 

 

 

  

Action Plan evaluation 

Objective Community Engagement 
Measurement Outcome 

Provide the local community with 
timely, accessible, factual 
information about the project  
 

All identified stakeholders have 
received project information ahead 
of public open days  
Feedback indicates that 
stakeholders received adequate 
information on the project and its 
impacts  
Feedback indicates the community 
are satisfied with the level of 
information/ engagement 
opportunities 

Communities surrounding Port of 
Townsville are informed about the 
project and have opportunities to 
provide feedback 
 

Develop strong stakeholder 
relationships to build support for the 
project  

Feedback mechanisms have been 
provided to facilitate community 
feedback 
50% of positive information is 
reported in local media   
The media have the information 
they require to report on project  
Relationships established with 
representatives from all identified 
Government and Key Stakeholder 
Groups   

Community feels they are able to 
contact the project freely 
 
Media coverage is balanced 
 
Representatives from key 
stakeholder groups are happy with 
the process and accept final 
outcome  

Ensure issues are proactively 
managed with mitigation strategies 
to prevent escalation 

90% of issues are proactively 
resolved without escalation beyond 
the project team 
All  response to enquiries and 
issues meet project standards 

Issues do not impact on project 
delivery 

Ensure POTL’s brand and 
reputation is maintained or 
improved 

Public third party endorsement for 
the project (peak industry body, 
local businesses/ residents/ 
community) 

POTL receives positive media and 
stakeholder attention in relation to 
the project 
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13.0 Action Plan 
Following is a proposed schedule of activities for the planning and implementation of the community engagement 
program to support the Townsville Port Expansion project.  Additional phases of action plan will be developed as 
project progresses and further information is available. 

13.1 Phase One: Project Establishment (internal) 
Purpose: For POTL and AECOM to agree on specific protocols and to establish the required communication 

channels for project stakeholders.  

Communication 
activity 

Target 
audience Scope and purpose Timeframe Responsibility 

Formalise communication plans and protocols, key messages and stakeholders list 

Finalise Community 
and Stakeholder 
Engagement Plan  

Project team Agree on approach and 
positioning  
Agree on protocols and 
required activities 
Agree on broad schedule of 
activities 

Completed  POTL to provide 
final sign-off 

Agree on key 
messages 

All 
stakeholders 

Ensure consistent and accurate 
information about project, and 
that the messages are 
consistent with other POTL 
projects being conducted 
Prepare responses  

Prior to 
commencement 
of engagement 
activities 

AECOM to draft 
with POTL input  
POTL to provide 
final sign-off 

Review draft list of 
key stakeholders 
and agree on final 
list 

Project team Ensure targeted 
information/communication 
Prepare key 
messages/responses 

Ongoing AECOM to draft 
POTL to provide 
final sign-off 

Reinvigorate existing 
Port Community 
Forum or open up to 
new membership  

Project team Agree on approach Completed AECOM and 
POTL 

Establish communication mechanisms 

Modify existing 
project 
database/establish 
Consultation 
Manager if required 

Project team Ensure accurate record keeping 
of stakeholder engagement 
activities 

Establishment 
by week ending 
17 January  
2011 and 
ongoing 

Confirm with 
POTL 

Establish 1800 
number and reply 
paid postal address 
for comment forms 

Project team Provide feedback mechanism 
for community members to 
communicate with the project  

Completed Confirm with 
POTL 

Establish project 
email feedback 

Project team Provide feedback mechanism 
for community members to 
communicate with the project 

Completed Confirm with 
POTL 

Add content to 
existing website 

All 
stakeholders 

Provide a web page with all 
approved project materials 
available 

Commence by 
week ending 17 
January 2011 

POTL to advise of 
protocols 
POTL to provide 
final sign-off on 
text 

Develop background information   

Obtain high-quality, 
relevant 

Internal Obtain photographs of the 
project area and port for use in 

Commence by 
week ending 17 

Confirm with 
POTL 
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Communication 
activity 

Target 
audience Scope and purpose Timeframe Responsibility 

photography of the 
area 

project collateral January 2011 

Source information 
on POTL 
communication 
policies, protocols 
and guidelines 

 Ensure adherence to POTL 
communication policies, 
protocols and guidelines 

Completed and 
ongoing 

POTL to supply 

Develop detailed 
Q&As for internal 
use 

Project team Ensure a consistent and agreed 
position on potential project 
issues 

Commence by 
week ending 17 
January 2011 
and ongoing 

AECOM to draft 
POTL to provide 
final sign-off 

Develop FAQ’s for 
public distribution 

All 
stakeholders 

Develop consistent, accurate 
responses to questions likely to 
be asked 

Commence by 
week ending 17 
January 2011 
and ongoing 

AECOM to draft 
POTL to provide 
final sign-off 

Draft project 
collateral (fact 
sheets and web-
copy) 

All 
stakeholders 

Provide background information 
on the project and key issues 

Commence by 
week ending 17 
January 2011 
and ongoing 

AECOM to draft  
POTL to provide 
final sign-off 

13.2 Phase Two: Initial Consultation (awareness raising) 
Purpose: To identify issues for inclusion in the EIS.  

Communication 
activity 

Target 
audience Scope and purpose Timeframe Responsibility 

Contact key stakeholders prior to release of newsletter one to the general community.  

Letter to elected 
representatives, 
regulatory agencies 
and government 
stakeholders 
introducing the project 
and offering briefings 
as required 

Local, state and 
federal 
government 
elected 
representatives 
and regulatory 
agencies and 
government 
stakeholders 

To introduce the project 
and maintain existing 
relationships 

TBC AECOM to draft 
letters 
POTL to provide 
final sign-off  

Letter to key 
stakeholders 

Environmental 
Groups, clubs, 
etc 

To advise of the project 
and its potential impact 
and to explain the EIS 
process 

TBC AECOM to draft 
letters. 
POTL to provide 
final sign-off  

Hold first WOG 
briefing 

Regulatory 
agencies and 
government 
stakeholders 

Hold first WOG briefing Completed  AECOM to draft 
letters. 
POTL to provide 
final sign-off  

Participate in first 
CRG meeting 

Port Community 
Form members 
(TBC) 

Hold first CRG meeting January 2011 POTL to host 
meeting, 
information for 
presentation to be 
signed off by POTL 

Distribute community 
information bulletin 1 

All stakeholders Mail information bulletin 
with personally 
addressed letters to key 
stakeholder groups 
Place bulletins in agreed 

TBA AECOM to arrange 
distribution on 
behalf of POTL 
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Communication 
activity 

Target 
audience Scope and purpose Timeframe Responsibility 

Contact key stakeholders prior to release of newsletter one to the general community.  

positions to increase 
dissemination of 
information 

Initial public 
display/community 
information day 

Broader 
community 

Provide information 
about the project and 
collect issues from the 
community  

TBA AECOM to 
manage process, 
POTL to provide 
final sign-off 

Place advertisements 
for public 
display/community 
information day 

All stakeholders Advertisements to invite 
people to attend agreed 
public displays 

TBA AECOM to 
manage process, 
POTL to provide 
final sign-off 

Consultation Report 
for this phase 

Project team, 
POTL and 
DERM 

Provide evidence of 
engagement activities  

TBA AECOM 

 
Additional phases will be developed as the project progresses.  
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1.0 Introduction 
The purpose of this study was to provide wave data for the concept design of breakwaters and revetment 
structures for the proposed Port Expansion Project (PEP) (refer Figure 1-1), for purposes of determining: 

- Structural stability of breakwaters and revetments during storm events. 

- Crest levels of wharves, breakwaters and revetments and acceptable wave overtopping volumes for 
operational and structural requirements. 

- Harbour calmness assessment for operational requirements. 

- The berthing and mooring considerations during potential long wave events. 

 
Figure 1-1  Proposed Port Expansion layout 

The work comprised the transformation of offshore wave data measured near Cape Cleveland as well as extreme 
wave hindcast events (cyclone events) to the study site and within the harbour, to satisfy the tasks outlined above, 
using SWAN and Boussinesq wave generation and transformation models.  

SWAN modelling was used for the regional transformation of waves that approach from the north-east (NE) and 
north-west (NW) to the study site. The two-dimensional Boussinesq model, developed as part of the Preliminary 
Engineering and Environment Study (PEES), was used to identify the wave climate within the harbour and to 
assist in developing the design wave criteria for the breakwaters and revetments. The following tasks were 
undertaken as part of the offshore wave transformation: 
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- Develop SWAN wave models to include influences of features such as the dredged shipping channel. 

- Calibrate and validate SWAN models using wave data collected during PEES. 

- Propagate waves from the NE using offshore Department of Environment and Heritage Protection (EHP) 
Waverider buoy data. 

- Propagate waves from the NW using wind hindcasting techniques within the SWAN modelling suite. 

The following tasks were undertaken as part of the nearshore, short wave assessment: 

- Wave output from the SWAN models was used as input to the fine grid (10m x 10m) BOUSS2D model, 
which was capable of assessing wave refraction, diffraction and reflection processes that are prominent in 
the near-shore as waves propagate over the dredged shipping channel and through the harbour entrance. 

- Harbour calmness for shipping operations was assessed using prevailing wave climate parameters from the 
NE and NW sectors and compared with acceptable vessel operating criteria to estimate the annual average 
down time and/or the frequency of disruption to vessel operations. 

The following tasks were undertaken as part of the nearshore, long wave assessment: 

- Analysis of existing wave data to identify if any long wave activity is present within Cleveland Bay. 

- General assessment of the susceptibility of the proposed harbour configuration to seiching. 
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2.3 Tidal Currents 
The Port Procedures Manual - Townsville (MSQ, July 2010) explains that Cleveland Bay is filled from the NE with 
flood tides, resulting in tidal currents across the entrance of the harbour in a westerly direction of up to 0.5 knots. 
This effect is reversed during ebb tides, however, with less noticeable cross currents. 

Except for periods of slack water, there are tidal flows across the direction of the access channel. This occurs 
especially near the breakwater entrance, which affects navigational access to Berth 11. When vessels enter or 
leave the inner harbour, allowance needs to be made for the cross currents, but they do not restrict traffic 
movements. 

However, at Berth 11, which is in effect in an open seaway and has limited manoeuvring room, vessels are not 
berthed on a flood tide because of the currents. Effectively there is a shut out period for berth access approaching 
50% each day when the flood tide flows with reasonable strength across the berth area. The ebb tide effect has a 
reduced impact as it is deflected by the port’s western breakwater and vessels can be berthed at any time. 

2.4 Bathymetry 
Bathymetric data was required for preparation of a digital model of the seabed and coastline over a large region of 
coastline near and far from Townsville. More detail was required nearer Townsville, within Cleveland Bay, than 
further away where coarser model grids were used. Hence the bathymetry of the study area has been based on 
the following Australian Admiralty Charts and data: 

- Nautical chart AUS 256: Cleveland Bay and Approaches. 

- Nautical chart AUS 827: Cape Bowling Green to Palm Isles. 

- Geosciences Australia digital data on 1km grid to datum AHD. 

- Charts AUS 256 and AUS 827 were digitised and adjusted to AHD from lowest astronomical tide (LAT) 
datum using a difference of 1.8m, which is applicable in the Townsville region. While this parameter varies 
over the wave model area, the value adopted relates more closely to Townsville tides than tides at more 
distant locations. 

- Digital elevation model developed by BMT WBM (2009), the data being available on a rectangular grid of 
size 50m. 

2.5 Wind 
Townsville is an all weather port other than during specific events during the cyclone season, which extends from 
1 November through to 1 April each year. The wind conditions for the wet season (October to April) are dominated 
by winds from the SE to east direction throughout the day. During the dry season (May to September) the morning 
conditions are relatively calm with light winds mainly from the south to SE direction, with stronger NE winds 
picking up in the afternoon. 

For wave modelling (Appendix A), hindcast wind parameters for locations offshore of Cape Cleveland and the 
Great Barrier Reef were obtained from the global wave model, AUSWAM, developed by the Australian Bureau of 
Meteorology (BoM). 

2.6 Waves 
2.6.1 Introduction 

The wave climate relevant to port operations comprises swell waves, locally-generated wind waves and long 
(infragravity) waves. 

The deepwater swell waves are altered by refraction and shoaling as they cross Cleveland Bay to the area 
seaward of the Port of Townsville breakwaters. Typically, they have wave periods of around 7 to 10 s.  

The wave climate closer to the port is dominated by local wind generated waves (T < 6 s). Wave heights with 
short wave periods do not have a large impact on commercial shipping either during navigation or for cargo 
handling operations under normal weather conditions.  
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The wave climate during cyclone events is far more severe and the port has an evacuation plan to deal with these 
conditions. 

Infragravity waves can be generated within Cleveland Bay by the shoaling and dissipation of swell wave sets, 
which occurs during storms. Typically, such waves have periods of around one to three minutes (60 to 200 s). The 
presence of these waves has the potential to cause harbour resonance. 

2.6.2 Offshore Wave Data 

Wave data is provided by the Queensland Department of Environment and Heritage Protection (EHP) from their 
Cape Cleveland Waverider buoy installation (Figure 2-1). Data has been recorded in a depth of about 20m AHD 
since July 1975. Initially, only two records per day were recorded. Since 12 October 2000 data has been recorded 
at hourly intervals and includes wave direction (magnetic north) for the peak spectral ordinate.  

The Waverider buoy data has been analysed and time series of wave parameters (Hs, Tz and direction) for both 
sea and swell energy bands have been prepared (CLT, 2009). This task was undertaken only on the basis of the 
directional Waverider buoy data because the more recent data provided an opportunity to prepare time series of 
sea and swell directions more reliably. Including the older less frequent data records would have contaminated 
the better data set. Although eight years of data was available, peak direction was provided only for a period from 
2000 to 2004. Nevertheless, this provided a reliable operational wave climate data base. A wave height rose is 
presented in Figure 2-2. 

 
Figure 2-2 Cleveland Bay Waverider buoy wave height rose (EHP) 

 
In their report, CLT (2009) indicated that, generally, larger waves emanated from the east and occasionally from 
the north. Longer period waves emanated mainly from the north. 

In addition to Waverider buoy data, other wave data was also obtained from the WaveWatch III system operated 
by NOAA. About eleven years of data from a deep water location (18.0°S; 148.75°E) seaward of the Great Barrier 
Reef at Townsville was analysed by CLT. This data included Hs, Tz and direction, as well as ocean wind speed 
and direction. This data demonstrated that offshore waves, which would propagate to Townsville as swell, 
typically have a direction of east-south-east during the SE trade season. 

The probability of exceedance analysis was undertaken by CLT (2009) using the Waverider buoy data from 1975 
to 2008. Over these 34 years the data was sampled at various time steps: that is, the data was recorded every 12 
hours from 1975 to 1982, then on a 3-hourly basis from 1982 to the end 1991, then on an hourly basis from 1992 
to 2000 and finally on a half-hourly basis from 2001 to 2008. 
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1.5m of duration around 37hours. This has a recurrence interval of 2 years (Figure 2-4). Other storm conditions 
have yet to be investigated. 

 

 

 
Figure 2-5 Infragravity wave spectra during storm conditions (top & middle) and non-storm conditions (bottom) 
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3.0 Wave Assessment for Port Development 

3.1 Wave Limitations for Cargo Operation 
Indicative limiting wave heights for cargo operations are presented in Table 3-1. Generally, for beam seas, limiting 
wave heights for cargo operations are from 0.8m to 1.4m. For head seas, the limiting wave heights are higher, 
ranging from 1m to 2m. These limiting wave heights are for waves of periods 7s or greater, which have a 
wavelength of around 80m in around 15m water depth. This wavelength is large compared with the vessel beam 
(28m to 32m) and, therefore, could cause the vessel to roll. Waves with shorter periods and, hence, wavelengths 
would have a reducing impact on vessels. 
Table 3-1 Limiting Wave Heights for Cargo Operations (Wave period range 7 to 12 seconds) (Thoresen, 2003) 

Wave 
Direction to 
Vessel 

Vessel Type Limiting Wave Height (Hs) 
(m) 

H
ea

d 
or

 s
te

rn
 

on
 - 

0°
 

General cargo vessels 1.0 
Container and Ro-Ro 0.5 
Dry bulk (30,000 - 100,000 DWT) - loading 1.5 
Dry bulk (30,000 - 100,000 DWT) - unloading 1.0 
Tankers (30,000 DWT) 1.5 
Tankers (30,000 - 200,000 DWT) 1.5 - 2.5 

45
° 

- 9
0°

 General cargo vessels 0.8 
Dry bulk (30,000 - 100,000 DWT) - loading 1.0 
Dry bulk (30,000 - 100,000 DWT) - unloading 0.8 - 1.0 
Tankers (30,000 - 200,000 DWT) 1.0 - 1.2 

 
Acceptable limiting wave conditions adopted for this environmental impact assessment were Hs = 1m for head 
seas and Hs = 0.8m for beam/quartering seas for waves with periods 7s to 12s. 

For shorter wave periods, these limiting wave heights decrease. Once the wavelength becomes smaller than the 
ship’s dimensions, the ship will no longer respond to the wave pressures. For beam seas, therefore, the limiting 
wavelength would be around 32m, which approximates the beam of the design ships (Panamax) and of those of 
the 28,000 to 55,000 DWT cargo vessels currently using the port (27m to 32m). This wavelength would 
correspond to a wave period of 4.5s. Therefore, waves of period 4.5s or less would not disturb operating 
conditions within the port. 

3.2 Nearshore Wave Transformation Processes 
Waves approach Cleveland Bay from a narrow range of easterly offshore directions (Figure 2-2). The Platypus 
Channel and the dredged configuration for Berth 11 are of such orientation and of such dimensions that they 
cause wave reflection, as depicted in Figure 3-1, which is evidenced by available wave data, photographs taken 
during storm events (Figure 3-2) and on vertical aerial photographs (Figure 3-3). 
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Figure 3-1 Diagram depicting wave orthogonal reflection off the dredged channels 

 
These wave reflection characteristics of the Platypus Channel and Berth 11 dredged configuration have been 
investigated in detail in Appendix B. They are critical for the proper evaluation of nearshore wave conditions for 
the assessment of requisite armour stone grading for breakwaters and revetments and for the assessment of 
harbour calmness. 
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Figure 3-2 For a storm on 13/1/2009, photographs showing the wave conditions at and behind Berth 11, on the reclamation revetment 
and incident wave heights measured at the ADCP site adjacent to the Platypus Channel 
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Figure 3-6 Wave height coefficients along the berth lines presented in Figure 3-4 for incident waves defined at the channel marker 

ADCP (Appendix A, Figure 1) – see Figure 3-5 for legend 

 

 
Figure 3-7 Wave height coefficients within the port along the lines presented in Figure 3-4 for incident waves defined at the channel 

marker ADCP (Appendix A, Figure 1) 

 
The modelling confirms the wave focussing processes that have been observed along the existing reclamation 
revetment (Section 4.1) and quantifies the degree of focussing that would need to be considered in design. For 
this design case, an unrefracted offshore (at the channel marker ADCP site) wave height coefficient of 1.4 is 
indicated (Figure 3-5), which suggests that some 100% of the incident wave energy would be reflected off the 
dredged discontinuity of the Platypus Channel and onto the breakwater and revetment. Along the proposed berths 
and within the port precincts the wave height coefficients would be around 0.05 or less (Figure 3-6 and Figure 
3-7), indicating benign wave conditions.  

3.4 North-Westerly Wave Conditions 
There are no field measurements that allow for the development of a NW wave climate for the Port of Townsville. 
Wave climates have been derived from wind data using hindcasting modelling methods (CLT, 2009; Appendix A). 
The results of these are summarised in Figure 3-8 which show extreme wave conditions (100y ARI) have 
significant wave heights of around 2 m with peak wave periods around 4.0s to 4.5s. Such periods produce waves 
of length 30m and less. Given that the beam of the design ship is greater than 30m, these waves should not limit 
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shipping operations, even for these infrequent events. Therefore there is no need for a western breakwater to 
provide protection for berths for operational conditions. 

 

 
Figure 3-8 Derived NW wave climate for port operations 

3.5 Long Wave Conditions and Harbour Seiching 
Seiching is the formation of standing waves in a basin water body due to wave reflections from the ends of the 
basin. These waves may be incited by earthquake motions, impulsive winds over the surface, gravity (swell) wave 
motions entering the basin or free long infragravity waves existing in the Bay and entering the basin. The various 
modes of seiching correspond to the natural frequency response of the water body in the harbour basin.  



AECOM Townsville Port Expansion Project EIS - Wave Analysis 

\\Aubne1fp003\jobs\Projects\60161996\6. Draft Docs\6.1 Reports\Draft EIS\consistency Draft 
chapters\Appendices\Appendicies\AECOM\Wave Analysis\60161996-REP-Wave Analysis_1.docx 
Revision 1 - 04 Oct 2012 

16

A rectangular basin with given length and depth will seiche with a period (T) determined by finding the correct 
length of wave that will fit in the basin for the given water depth. For shallow water theory, the seiching period (T) 
is given by twice the basin length (l) divided by the modal number (n) and the speed of a shallow water wave, 
which depends on the water depth (h), thus: 

T = 2l/(n(gh)0.5) 

The dimensions of the proposed outer harbour development are approximately 1000m × 1000m × 13m - 16m 
deep. With such dimensions, possible seiching periods, as computed by simple linear wave theory, are 80-89s 
(mode 2) and 160-177s (fundamental mode). Of the few measurements of long waves generated during storms in 
Cleveland Bay, their energy has been found to peak at frequencies of around 0.006 Hz (170s), 0.009Hz (110s) 
and 0.013Hz (80s) (see Section 2.6.4). Long wave heights were in the order of 10cm. That the measured long 
waves have periods matching the natural resonance frequency of the proposed harbour basin, there is a 
possibility that such a regular harbour basin may seiche at these frequencies during storms. 

An enquiry was made with POTL to ascertain whether there was information of any historical disruptions to port 
operations. There was no knowledge of disruptions; however it is noted that seiching during extreme events may 
not be observed because shipping was not present during these events. 
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4.0 Design Water Level & Wave Conditions 
The design conditions refer to the extreme water level and wave conditions that are used in the design of 
structures including revetments, breakwaters, wharf structures and navigation aids. The combined water level and 
wave conditions are important as they directly impact on the wave climate that reaches the structure (depth 
limiting conditions), overtopping rates and design features such structure heights or fill levels. 

4.1 Design Water Levels 
Design water levels during extreme events are called storm tides, and are a combination of normal astronomical 
tides and storm surge. 

Storm surge, associated with extreme weather systems (cyclones) includes the influence of winds, currents and 
barometric pressure. A storm surge of several metres is not uncommon when powerful a cyclonic system crosses 
the coast. Design storm tide levels consider the combined occurrence of the storm surge with the tide. This 
combined probability is then used to define the overall water level occurrence. 

A recent example of significant storm surge was captured during Tropical Cyclone Yasi. This cyclone was an 
intense category 5 system and crossed the coast approximately 30km north of Cardwell. During Cyclone Yasi, 
storm tide data was captured by the Department of Environment and Heritage Protection (EHP) array of storm 
tide monitoring gauges. As indicated in the Figure 4-1 (using data presented on the EHP web site) a large storm 
surge of 5.2m was recorded at Cardwell during the Cyclone. Fortunately this occurred at low tide and resulted in a 
storm tide only 2m above the Highest Astronomical Tide (HAT).  

 

 
Figure 4-1  Cardwell - cyclone Yasi storm tide extracted from EHP (Qld Government) storm tide monitoring website 
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Because Cyclone Yasi crossed the coast approximately 160km north of Townville, the storm surge and thus storm 
tide was less at the port. As indicated in Figure 4-2 a storm surge of 2.4m was recorded at Townville with a peak 
storm tide level 4.5m LAT (0.4m above HAT). 

 
Figure 4-2 Townsville - cyclone Yasi storm tide extracted from EHP (Qld Government) storm tide monitoring website 

 
Design storm tide levels vary significant along the coast due to the impact of bathymetry, coastal topography, 
cyclone frequency and tidal levels. This means that the storm tide adopted is quite site specific. To define design 
storm tide levels at Townsville a number of previous studies have been referenced, including the Queensland 
Coastal 2004 JCU study, a Queensland Government study (reference Harper 1998) and a study for Townsville 
outer harbour (reference Lawson and Treloar 1996). The older studies contained similar values, approximately 
0.5m higher than those from the 2004 study. When historical storm surge levels were compared with the forecast 
levels it was assessed that the 2004 study had forecast unrealistically low storm tide levels. The 1996 and 1998 
studies both forecast similar values and these were adopted, as presented in Table 4-1. Note that Cyclone Yasi 
storm tide level was less than 50 year ARI with today’s sea level condition. 

In accordance with the Queensland State Government draft guidelines a sea level rise of 0.5m by 2070 is 
proposed for design event forecasting. 
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Table 4-1  Design storm tide levels for Port of Townville 

ARI Present Day Storm Tide Levels 2070 Storm tide levels incl. 0.5m sea level 
rise 

(years) (m LAT) (m AHD) (m LAT) (m AHD) 
10 4.1 2.2 4.6 2.7 
20 4.2 2.3 4.7 2.8 
25 4.3 2.4 4.8 2.9 
50 4.6 2.7 5.1 3.2 

100 4.9 3.0 5.4 3.5 
200 5.2 3.3 5.7 3.8 
250 5.3 3.4 5.8 3.9 
500 5.6 3.7 6.1 4.2 

1,000 5.9 4.0 6.4 4.5 
2,000 6.2 4.3 6.7 4.8 

 
Note that the levels are presented to both the maritime Lowest Astronomical Tide (LAT) datum and Australia 
Height Datum (AHD). Also note that Highest Astronomical Tide (HAT) including 0.5m sea level rise is 4.61m 
approximately equivalent to the 10yr ARI WL. 

4.2 Design Waves 
Overwhelmingly waves approach the port from the NE quadrant, through the main entrance to Cleveland Bay. 
Alternatively waves can approach the port from the NW through a passage between Magnetic Island and the 
mainland. Finally local waves generated within Cleveland Bay impact on the eastern revetment of the port. To 
assess the design wave heights it has been necessary to use slightly different methodologies in assessing the 
waves from the alternate approaches. 

4.2.1 East through to North-East Wave Climate 

Offshore Waves (Cape Cleveland) 

Offshore of Cleveland Bay ambient waves predominately approach the area from the east. This is reflective of the 
dominant seasonal winds and longer fetches to the east. During cyclonic events the bias in ambient wind direction 
is no longer important. Rather consideration of wind fields in cyclonic systems plus the available fetch lengths 
define the critical directions for the design wave climate. Winds and storm surges on the leading and southern 
sides of the cyclones are the most server and will drive wave generation from the quadrant north through to east 
when a cyclone crosses the coast over or to the north of Townsville.  

A Waverider buoy, maintained by the Department of Environment and Heritage Protection (EHP) has been 
collecting wave climate information in 15m of water off Cape Cleveland since 1975 (35+ years). This instrument 
has captured a number of significant events over this period. Using extreme event data presented on the EHP 
web site a statistical analysis was undertaken to determine design wave heights. 

Cyclone Yasi, despite crossing the coast approximately 150km north of Townville resulted in a very significant 
wave event that was largely captured by the EHP Waverider buoy. The recorded significant wave height (HS) 
exceeded 5m for 10 hours from 1900 on 2nd February to 0400 on 3rd February 2011. During this period of high 
waves the wave direction varied within the range 30° to 90° TN. 

The peak significant wave height recorded during Cyclone Yasi was approximately 5.5m with a maximum wave 
height of 9.9m. This event is 1/3 larger than the next largest event in the data set and statistically appears to be 
an outlier, making the estimation of its occurrence probability unreliable. Based on data captured before Cyclone 
Yasi the recorded waves were equivalent to a 6500 year ARI event. It is our opinion that this is excessive and that 
the event is not significant in a geological time scale. A closer examination of the data indicates that the larger, 
cyclonic, wave events have a different statistical relationship than the more common, non-cyclonic, waves. 
Considering the four most significant pre-Yasi events a revised relationship was developed. Based on this 
analysis Cyclone Yasi waves off Townsville had a recurrence interval of approximately 300 years, a value that 
appears more realistic. 
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from the east heavily modified before reaching the port, while those from the north have a near clear passage into 
the port. 

To examine the wave transformation a spectral wave model (SWAN) was utilised to bring waves from offshore 
into a near shore site known as channel ADCP located south of Platypus Channel where the sea bed is 
at -5.5m CD. Based on the SWAN modelling a representative transformation coefficient of 0.84 was adopted. 
When this coefficient was applied to the offshore pre-Yasi wave climate it resulted in a good match with the 
Cardno Lawson and Treloar study (ref 2009). The design wave climate near shore is presented in Table 4-3. 
Table 4-3 Design nearshore NE wave climates (channel ADCP site) 

ARI Adopted nearshore NE wave climate (-5.5m CD) 
(years) HS (m) HMAX (m) TP (s) 

5 2.3 4.1 6.0 
10 2.7 4.9 6.3 
20 3.1 5.5 6.8 
25 3.2 5.7 7.0 
50 3.6 6.4 7.3 

100 3.9 7.1 7.6 
200 4.3 7.8 8.0 
250 4.5 8.0 8.2 
500 4.8 8.7 8.5 

1,000 5.2 9.4 9.0 
2,000 5.6 10.0 9.3 

 
It is noted that during Cyclone Yasi a bottom mounted ADCP in Spoil Grounds captured the wave climate in 
Cleveland Bay. The wave climate at spoil grounds reflected conditions offshore with a significant wave height of 
5.1m measured. Because of the varied wave direction offshore the duration of the high waves was less than those 
observed offshore. 

Around the port 

A Boussinesq wave model (BOUSS2D) was used to transform the wave climate presented in Table 4-3 into the 
various parts of the port. This modelling includes the impacts of diffraction and reflections off steep bathymetry 
(dredged channel), that are not included in spectral wave modelling. This modelling indicated that waves within 
the harbour were very small with wave height coefficients of less than 0.1, while due to wave energy reflecting off 
the dredge channel the waves on the NE breakwater and revetment are typically larger than those at the near 
shore site. For high water levels the waves are 20% larger, while for low water levels the waves are 40% larger. It 
is noted that depth limiting conditions are anticipated for a number of the exposed revetments and this will be 
considered in the armour design and overtopping considerations. 

4.2.2 North-West Seas  

The NW wave climate is vital in consideration of the potential need for a western breakwater. For the 
determination of the design NW wave conditions the offshore Waverider buoy data is of little relevance. The 
design wave climate from this direction is defined by local seas penetrating through the gap between Magnetic 
Island and the main land. This wave climate was analysed using the SWAN modelling and indicated the following 
wave climate at the near shore channel ADCP site. 
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Table 4-4  Design NW wave climates (port expansion site) 

ARI Adopted near port NW wave climate (-3m CD) 
(years) HS (m) HMAX (m) TP (s) 

5 1.3 2.3 3.8 
10 1.5 2.7 3.9 
20 1.7 3.1 4.0 
25 1.8 3.2 4.0 
50 1.9 3.4 4.1 
100 2.1 3.8 4.5 
200 2.3 4.1 4.7 
250 2.4 4.3 4.8 
500 2.5 4.5 5.0 

1,000 2.7 4.9 5.4 
2,000 2.9 5.2 5.7 

 

4.2.3 Easterly Seas  

Along the eastern revetment swell waves penetrating into Cleveland Bay run along the wall, rather than breaking 
into it, while wave energy reflecting off the dredge channel does not impact this revetment. Similar to the NW 
Wave Climate the SWAN modelling has been used to determine a design wave climate for this part of the 
reclamation. 
Table 4-5  Design east wave climates (port expansion site) 

ARI Adopted near port easterly wave climate (-2m CD) 
(years) HS (m) HMAX (m) TP (s) 

5 1.6 2.9 4.5 
10 1.8 3.2 4.6 
20 1.9 3.4 4.7 
25 2.0 3.6 4.8 
50 2.2 3.9 4.9 
100 2.3 4.2 5.0 
200 2.4 4.3 5.0 
250 2.4 4.3 5.1 
500 2.5 4.4 5.5 

1,000 2.5 4.5 5.8 
2,000 2.7 4.8 6.0 
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5.0 Summary, Conclusions and Recommendations 
Wave conditions for the Townsville PEP have been assessed using gravity wave modelling, validated with field 
data, to provide nearshore wave climate data for the assessment of: 

- Operational wave and extreme conditions for the proposed harbour expansion and to enable the structural 
design of breakwater and revetment armouring. 

- Wharf, breakwater and revetment crest levels for acceptable wave overtopping. 

Infragravity wave characteristics were gleaned from existing field data and an assessment was made of the 
possibility of harbour seiching. The proposed port development has regular dimensions, which would have natural 
seiching periods of around 160 to 180s (fundamental mode) and 80 to 90s (1st harmonic). Long waves with these 
periods have been measured in Cleveland Bay during storms. The possibility and occurrence of harbour seiching 
should be investigated as part of the detailed design process. 

The field data, photography and modelling has shown that the Platypus Channel and the dredging configuration 
for Berth 11 have an influence on nearshore wave transformation at the port. The existing dredged configuration 
provides some wave sheltering for Berth 11 as incident swell waves are deflected away from Berth 11 by the 
bathymetric discontinuity and are directed towards the reclamation revetment causing considerable wave 
focussing there.  

For the PEP, the wave study has shown that the port would be protected from seas emanating from the NE 
quarter. The Platypus Channel causes wave deflection onto the northern breakwater and reclamation revetment, 
increasing significantly the incident wave conditions there, which would need to be taken into consideration for the 
design of armouring and assessment of wave overtopping. Modelling has indicated that up to 100% of the incident 
wave energy could be reflected onto the port structures, increasing the incident wave heights by a factor of 1.4 
from this process alone. The channel has resulted also in reducing wave stirring on the bottom to the west of the 
channel, which may have had implications for the marine benthic ecology. 

The wave study has indicated that the wavelengths of seas emanating from the NW quarter are less than the 
beam dimensions of the design vessels, indicating that a western breakwater may not required for operations. 
However, during extreme events, a cost comparison of constructing a western breakwater versus designing the 
outer harbour marine structures to withstand the wave attack would determine whether there is a requirement. 
The layout adopted for the EIS includes the option of a western breakwater as part of the design. The need would 
be assessed during the detailed design undertaken for each stage of development and would consider 
construction cost as well as the type and size of vessels that will use the outer harbour.    
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Figure 4-2 
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Figure 4-3 

 

 

 

 

 

 

 

 

 

003\jobs\Projects\6
ppendices\Append
04 Oct 2012 

Computed sign

60161996\6. Draft
dicies\AECOM\Wa

nificant wave hei

6016199
Append

t Docs\6.1 Reports
ave Analysis\Appe

ight for wind wav

96 
dix A - SWAN Mod

ts\Draft EIS\consis
endix A - SWAN M

ve (speed = 10m/

del 

stency Draft 
Model_1.docx 

/s, direction=45deg) 

11

 



\\Aubne1fp0
chapters\Ap
Revision  - 0

Figure 4-4 

003\jobs\Projects\6
ppendices\Append
04 Oct 2012 

Computed sign

60161996\6. Draft
dicies\AECOM\Wa

nificant wave hei

6016199
Append

t Docs\6.1 Reports
ave Analysis\Appe

ight for wind wav

96 
dix A - SWAN Mod

ts\Draft EIS\consis
endix A - SWAN M

ve (speed = 10m/

del 

stency Draft 
Model_1.docx 

/s, direction=90deg) 

12

 



\\Aubne1fp0
chapters\Ap
Revision  - 0

Figure 4-5 
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1 INTRODUCTION 

As outlined in Part A of the EIS, a large proportion of the overall volume of material to be dredged as 
part of the Port Expansion Project (PEP) consists of firm to stiff subsurface material which would be 
suitable (although not ideal) for beneficial re-use as reclamation fill and could be placed in a confined 
reclamation area adjacent to the current port. This area has been sized to meet future port 
operational needs as well as to accommodate the vast majority of the dredged material from the 
dredging of the basin for the Outer Harbour. It is anticipated that the dredged material (excluding soft 
marine sediments) from the creation of the proposed harbour basin area would be dredged using a 
cutter-suction dredge (CSD) with direct placement of the dredged material to reclamation by pipeline.  

The original concept design for PEP (as part of the Port of Townsville Master Plan 2007) was further 
developed as part of the Preliminary Engineering and Environment Study (PEES) (AECOM 2009). As 
a result of PEES investigations, the volume of dredged material potentially requiring at-sea disposal 
was minimised by optimising the reclamation area. The reclamation area maximises the re-use of 
dredged material, balanced against the need to minimise environmental impacts and to size the 
overall footprint to be consistent with the operational requirements of the facility. 

Above what is required for reclamation filling, there is expected to be approximately 5.6 million m3 of 
surplus material that will be dredged as part of the development of the Outer Harbour and Platypus 
and Sea Channels. The quantity of material to be dredged as part of the channel development could 
not be placed within a reasonable reclamation footprint and an alternative end-use of the material is 
therefore required. 

The most cost effective way of relocating this surplus material will be to place it in an approved 
offshore location. Accordingly, unconfined at-sea placement is proposed for dredged material 
associated with the following stages of the port expansion: 

1) Initial site preparation – involving the removal of 1.5 million m3 of soft marine sediments from the 
surface layers of the Outer Harbour and future reclamation area. 

2) Platypus and Sea Channel dredging – involving the removal of 4.1 million m3 of dredged material 
associated with the deepening of the Platypus Channel and deepening and extension of the Sea 
Channel. 

The preferred option for at-sea disposal is placement in the existing approved dredged material 
placement area (DMPA) which is located outside of the Great Barrier Reef Marine Park and has been 
used for dredged material placement for many years.  

Nevertheless, as per Section 5.10.9 of the EIS Guidelines (DSEWPC 2011), alternatives to the 
existing DMPA have also been assessed. Therefore, this section outlines alternatives and options to 
placement of this excess material at sea including the viability of on-shore re-use of the dredged 
material that is proposed to be placed offshore. 
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2 VIABILITY OF ONSHORE RE-USE OF DREDGED MATERIAL 

Reclamation is the most cost effective beneficial use of dredged material on land as it minimises 
material handling costs, and is able to absorb the considerable quantity of material involved. The 
alternative is to bring the material onshore and use it either for land based filling or to reprocess it for 
use a raw material for manufacturing purposes, such as brick making. 

Onshore re-use was examined as a method of disposal of dredged material with a potentially lower 
marine environmental impact than sea disposal. Potential environmental benefits from onshore 
disposal include: 

 Reduced risk of smothering of benthic habitat from placement at disposal sites. 

 Reduced risk of alteration of endemic substratum types. 

 Reduced risk of additional turbid plumes in the vicinity of placement areas and subsequent 
effects on benthic primary producer habitat during placement. 

 Reduced risk of resuspension of placed materials and subsequent settlement on benthic habitats 
beyond the boundaries of the DMPA. 

Given the apparent benefits of onshore re-use, the potential for onshore disposal is discussed below 
in the following areas: 

 Method of dredging. 

 Potential pumping distances. 

 Quantities and quality of material. 

2.1 Method of Dredging 

Three methods of dredging are viable on the Port Expansion Project: 

 Cutter suction dredging (CSD): this method uses a suction tube which has a cutter head at the 
suction inlet to loosen the earth and transport it to the suction mouth.  The cutter can also be 
used for hard surface materials such as gravel or rock. 

 Backhoe dredging (BHD): this method uses barge mounted excavators to remove material which 
is typically then placed onto self-propelled hopper barges. Grab dredging is similar except uses 
clam shell buckets to remove the material. 

 Trailer suction hopper dredging (TSHD): this method trails a suction pipe which removes material 
from the bed and loads the dredge spoil into hoppers on the vessel. 

For the main body of dredging it is likely that work will be a combination of a medium TSHD (for 
deepening of the Platypus and Sea Channels), a CSD (for Outer Harbour basin), and a large BHD 
(for minimal widening of the Outer Harbour end of the Platypus Channel between P11/P12 and 
P13/14). A combination of small TSHD and large BHD is expected to be used to remove the soft 
marine sediments of the Outer Harbour basin and reclamation area during the initial site preparation. 

For the channel areas, the quickest and most efficient dredging method is for TSHD and BHD (with 
self-propelled hopper barges) as they are able to remove material, place material at the DMPA and 
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head back to the channel dredge area. A TSHD or a BHD would be able to work continuously over 24 
hour period ensuring the project is completed in the shortest timeframe possible which would reduce 
the overall impact of dredging on the environment and on shipping. 

If dredged material from the channel areas were to be re-used onshore, the timeframe for dredging 
these channel areas would be significantly extended due to the need for material rehandling from a 
TSHD / BHD. Furthermore, the use of a CSD in the channel areas is not a viable option due to the 
unacceptable disruption to shipping in the channels throughout the dredging operation.   

2.2 Potential Pumping Distances 

For CSD dredging of the Outer Harbour area, the dredged material is proposed to be pumped into the 
future reclamation area adjacent to the current port using 700 mm diameter pipelines.  

For the channel dredging, if the material is to be re-used onshore, it would not be practical to pump 
the dredged material via pipelines due to the distances involved. This would require pipelines 
extending a distance of up to 16 km from the furthest dredging location. Aside from the practicalities 
of installing and operating these pipelines, the costs involved would be significant. Pumping would 
effectively increase the per unit volume cost of removal and disposal of material resulting in pumping 
ashore becoming uneconomical. Furthermore, a pipeline would create additional risk to navigational 
safety for commercial and recreational traffic. 

The operational reliability (including risk of damage) of a 16 km length of pipeline is significant 
particularly given the length of the pipeline and the exposure of the pipeline to some of the extreme 
weather events in the area. Damage to a pipeline carrying the dredged material could result in 
unchecked discharges of the dredge slurry to the marine environment and the associated issues with 
nearshore turbid plumes and sedimentation.  

2.3 Material Quantities and Qualities 

The material to be dredged in this project will be mainly of two types: soft marine mud or silt, and stiff 
clay.  The dredging process will turn the marine silt into a slurry, and will turn the stiff clay into either a 
slurry, resulting from the trailer suction hopper dredge operation, or a matrix of clay balls and slurry 
resulting from a cutter suction dredge operation. 

There may be a small quantity of rock dredged from the channel at the north-eastern end, but the 
dredging process will render this material into a similar form as the stiff clay.  There may also be a 
small quantity of sand.  

Marine Silt 

It would not be practical to re-use the soft marine silt on land. The material would need to be dried out 
and treated in some fashion to enable it to be handled for re-use onshore.  Even after drying and 
treating, which would take several years, the silt would form a soft, weak material unsuitable for re-
use as fill or similar engineering use without cement stabilisation. Initially it would need to be 
contained in a pond onshore to allow it to drain and dry out and be treated.  Such a pond would need 
to be within pumping distance from the dredge site, as this would be the only practical way to bring 
the slurry material onshore. It is anticipated that there will be approximately 2 million m3 of marine silt 
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to be removed from the project area, which would result in about 4 - 6 million m3 of liquid slurry 
created by the dredging process.  The pond would need to be approximately 600,000 m2 to 
2,000,000 m2 or 60 to 200 hectares in plan area to contain this volume, assuming a pond 3m deep.  
There is no practical site of this area within pumping distance from the works.  

Stiff Clay 

While the stiff clay from dredging of the Outer Harbour basin will be used as reclamation fill, the stiff 
clay from channel dredging could be used for fill once brought onshore. However, this stiff clay would 
still require some drying out and consolidation. It would initially have to be stockpiled close to the 
works and then transported overland by truck to its final destination. There will be approximately 3.6 
million m3 of stiff clay to be dredged from the channel areas, and at a stockpile height of 3m would 
occupy an area of approximately 1.2 million m2 or 120 hectares.  Around half a million truck loads 
would be required to transport this material to a long term storage site or beneficial re-use site. 
Furthermore, it is highly unlikely that the Townsville area could absorb 3.6 million m3 of fill, and thus 
re-use as fill would not be practical. 

Reprocessing the clay, such as for brick making, would also not be practical given the volumes of 
material involved.  3.6 million m3 of clay would make over 1.5 billion house bricks, again a number 
unsustainable in the Townsville region. Furthermore, transport would also still pose an issue for brick 
making (i.e. half a million truck loads required to transport the clay). 

Sand 

The only material from the dredging process likely to have practical beneficial re-use (other than for 
reclamation fill) would be sand, if any was found in useful quantities. The principle beneficial re-use 
would be for surfacing the reclamation and for creating the surcharge needed for consolidation of the 
reclamation fill. This would also reduce the quantity of sand required to be imported from other areas. 

2.4 Other possible beneficial re-uses  

Other possible beneficial re-uses of dredge material include beach nourishment, habitat 
development, levee maintenance and rehabilitation, construction fill, and cover at existing sanitary 
landfills. A common form of habitat development using dredged material is the creation or restoration 
of tidal wetlands (SFBRWQCB, 2000). However, no local construction project could be identified in 
which the dredged material could be beneficially reused. 

The high fines content of material from the dredge areas renders the proposed dredge material 
unsuitable for beach nourishment as the majority of material would not be stable under the moderate 
wave climate typical of the shallow waters of Cleveland Bay. 

The characteristics of the sediments (i.e. high fines content) also make the material unsuitable for use 
as fill or other purposes. Most topsoils comprise at least 70 to 80% sand by weight due to drainage 
requirements and sediment from the dredge areas would require blending with additional large 
quantities of sand, for use as a soil product, e.g. a topsoil. Consequently for every one tonne of 
dredged sediment, around 3 tonnes of clean sand would need to be blended with the material. 
Another issue is that the high salt content of the dredged material would likely necessitate extensive 
irrigation (salt leaching) of the sediments before use. 
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2.5 Response to NAGD Key Elements 

In developing an assessment framework for disposal of dredged material, the National Assessment 

Guidelines for Dredging (NAGD) (DEWHA 2009) identifies key elements for assessing disposal 
options for dredged material in section 4.1. Responses to each of these key elements are presented 
in Table 2-1 below. 

Table 2-1  NAGD (DEWHA, 2009) Key Elements of Assessing Disposal Options 

Element Response 
Are there opportunities to 
beneficially use or recycle such 
materials? 

Marine silts 
While opportunities may exist for the re-use of dredged marine 
silts as engineering fill, the material is unusable without treatment 
including dewatering, reduction of fines content and cement 
stabilisation. The material in its present form is not considered of 
beneficial use.  
Stiff clay 
Notwithstanding the proposed use of stiff clay as reclamation fill, 
the large volume of stiff clay for other uses (such as brick making) 
poses issues with stockpiling, transport and demand for the end 
product. 
Sand 
If found in useful quantities, sand could be re-used for surfacing 
the reclamation and for creating the surcharge needed for 
consolidation of the reclamation fill. 
Other uses 
Other possible beneficial re-uses, such as beach nourishment, 
are considered unsuitable due to the nature of the dredged 
material (i.e. high fines content). 

If they have no beneficial use, 
can they be treated to destroy, 
reduce or remove the 
hazardous constituents? 

While there are no ‘hazardous’ constituents in the dredged 
material, the material does have a high fines content. As 
described above, there is a potential for drying back the material 
and blending with other material and cement stabilisation of the 
dredged material to create a fill adequate for use onsite. 

If hazardous constituents are 
destroyed, reduced or 
removed, do the materials 
have beneficial uses? 

If fines and seawater were removed from the material and the 
material was blended and treated with cement, there is the 
potential for reuse of the dredge material as fill. However, the high 
costs and other practicalities involved may be prohibitive to any 
beneficial re-uses. 
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Element Response 
What are the comparative risks 
to the environment and human 
health of the alternatives? 

There are no known risks to human health from offshore 
placement of the material. Risks to the marine environment from 
offshore placement include: 
 Smothering benthic habitat from placement at disposal sites. 
 Alteration of endemic substrates. 
 Risk of additional turbid plumes in the vicinity of placement 

areas and subsequent effects on benthic primary producer 
habitat during placement. 

 Risk of resuspension of placed materials and subsequent 
settlement on benthic habitats beyond the boundaries of the 
DMPA. 

Human health risks from onshore disposal potentially include 
respiratory risks from dust generation as material dewaters, and 
from application of lime to neutralise any potential acid sulphate 
soils. Further safety risks result from the potential formation of 
surficial crusts over the top of sediment layers which retain high 
moisture content and therefore little load bearing strength. 
Environmental risks from onshore placement potentially include: 
 Potentially enlarged reclamation footprint due to the need to 

construct bunded settlement and dewatering pond, resulting in 
impacts to coastal processes and benthic habitat loss.  

 Modification of landform and associated issues with drainage, 
erosion and stability. 

 Potential for uncontrolled discharge of dredge slurry into 
nearshore environment from damage to pipeline dredge slurry 
pipeline or failure of pumping station. 

 Potential for breach of bunded wall and slurry discharge to 
terrestrial, aquatic and marine environment. 

 Visual impact from construction of the settlement and 
dewatering pond. 

 Potential for exposure of marine acid sulphate soils and 
leachate from the dewatering basin. 

 Potential for dust settlement on nearby sensitive receptors 
during construction and drying of the dredged material. 

2.6 Conclusion 

Notwithstanding the approximately 4.3 million m3 of dredged material (stiff clays) from the Outer 
Harbour basin to be re-used in the reclamation, onshore re-use of the remainder of dredged material 
is considered not to be a viable option for the disposal of the material dredged for the Port Expansion 
Project. The high fines content in the dredged material and the dredging process renders the material 
unusable as untreated competent structural fill in a practical development timeframe. Substantial 
ground improvement works would be required to improve their engineering fill characteristics for 
typical port uses. 

Handling and stockpiling onshore would also result in significant management issues and potential 
environmental effects. In addition, use of a substantial pipeline to transport the slurry material 
onshore from the channel areas may create an unacceptable risk to navigational safety and the 
nearshore environments especially in a tropical setting prone to extreme weather. While onshore re-
use of selective volumes of competent fill may be technically possible, the cost to dredge and pump 
those materials alone is not economically viable, nor is the material likely to be utilised effectively. 
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Dredging in the channels using a CSD would also result in unacceptable disruption to shipping in the 
channels throughout the dredging campaign. 
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3 THE CURRENT AND ALTERNATIVE DMPAS 

3.1 Suitability of the Dredged Material for Marine 
Disposal  

3.1.1 Physical Characteristics 

The sediment profile within the Platypus and Sea Channels is broadly similar to that of the proposed 
harbour and reclamation area. 

The soft surface sediments vary in thickness but are relatively thin and are thought to arise from tidal 
and seasonal movement of the seabed sediments. The underlying in-situ material is generally 
comprised of very stiff to hard grey and brown sandy clay and medium to coarse grained clayey sand. 

Previous dredging campaigns and borehole investigations indicated that there are some areas of low 
strength rock or cemented material in the channel, which were not successfully dredged by a smaller 
TSHD as part of previous development of Platypus and Sea Channels. A grab dredge was employed 
for excavation of small quantities of cemented materials. Anecdotal evidence suggests that this 
material was more prevalent on the western side of the channel. 

3.1.2 Sediment Chemistry 

Sediment quality data from POTL’s Long Term Sediment Monitoring Programme has been reviewed 
and analysed (refer to Chapter B5 - Marine Sediment Quality). The purpose of this preliminary 
assessment was to review the analysis of surface sediments within the proposed Outer Harbour and 
Platypus and Sea Channels.  

The National Assessment Guidelines for Dredging (NADG) provide an approach for assessing the 
quality of sediments and the suitability for ocean disposal. The first step of this process is to compare 
contaminant concentrations in sediments proposed for dredging to defined screening levels. If 
contaminant concentrations exceed screening levels, then further testing is required to assess their 
suitability for ocean disposal. However, should contaminant concentrations fall below screening 
levels, then dredged material is considered suitable for ocean disposal. 

Statistical methods outlined in the NADG were used to compare contaminant concentrations to 
screening levels. This involved the calculation of the upper 95% confidence limit (95% UCL) of test 
data, and comparison of this value to the screening level. 

For the purpose of calculating the 95% UCL, sediment quality data from monitoring sites in the 
proposed dredge footprint and reclamation area were lumped into five investigation areas, as follows: 

1. Outer Harbour. 

2. Berth 11 - comprises a section of the proposed Outer Harbour dredge area adjacent to Berth 11 
operations. This area was specifically delineated due to the proposed removal of surficial 
sediment from this area as part of Berth 11 maintenance dredging prior to the Port Expansion 
Project. 

3. Platypus Channel.  
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4. Sea Channel. 

5. Rock Wall - comprises an area along the existing north-eastern rock wall within the proposed 
reclamation area.  

At all investigation areas except the Berth 11 area, the 95% UCL for trace metals/metalloids were 
below NAGD screening levels. At the Berth 11 area, nickel and lead had a 95% UCL above the 
respective screening level. However, it should be noted that concentrations above NAGD screening 
levels only triggers further testing to determine suitability for ocean disposal (i.e. Phase III 
assessments), and does not necessarily mean that sediment is contaminated and unsuitable for 
ocean disposal.  

Nevertheless, the Berth 11 surficial sediment will likely be removed as part of maintenance dredging 
prior to the Port Expansion Project commencing, and is therefore subject to separate approvals. As 
such, further Phase III testing has recently been undertaken in the Berth 11 area as part of the 
maintenance dredging approvals process, and at the time of writing the results were being reviewed 
by DSEWPAC and DEHP.   

As the Berth 11 area (along with other areas) will be deepened as part of capital dredging for the Port 
Expansion Project, the in situ consolidated sediment below the surficial sediment to be maintenance 
dredged is still required to be characterised. This will be undertaken as part of the sediment Sampling 
and Analysis Plan (SAP), however as these sediments are below the ‘zone of contemporary 
contamination’ (as per NAGD terminology) (typically >1 m), it is expected that they are not likely to be 
contaminated. 

Further testing will be undertaken as part of the sediment Sampling and Analysis Plan to refine the 
preliminary assessment above. Depending on the results from implementation of the Sampling and 
Analysis Plan, further assessment as per Phase III of the NAGD assessment framework may be 
required. 

These results provide a preliminary indication that surface sediments throughout the proposed Outer 
Harbour area, and Platypus and Sea Channels should be suitable for ocean placement.  In the event 
that further assessments indicate that any localised areas of sediment are not suitable for ocean 
placement, appropriate land-based disposal will be utilised. Land based disposal typically involves 
placement of material unsuitable for sea disposal in POTL’s drying ponds, with disposal at an 
appropriate location after material has dried sufficiently. 
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3.2 History of Dredged Material Placement in 
Cleveland Bay 

3.2.1 Dredged Material Placement Locations 

Sea disposal of dredged material has occurred at a number of locations within Cleveland Bay for over 
a century. The material has typically been associated with the development and maintenance of the 
Port of Townsville harbour and channel. In recent times, three sites within Cleveland Bay have been 
used for dredged material placement. These sites all lie within Port Limits and within the port 
exclusion area that is excised from the boundaries of the Great Barrier Reef Marine Park. 

The inshore site, shown on , is located immediately seaward of the Ross River and the existing 
harbour and to the east of Platypus Channel. Regular use of this inshore site ceased in the early 
1990s. 

To replace the inshore site, an offshore site was developed in two iterations. The ‘first’ offshore site 
was situated in the intermediate depths of the Bay (between 8m and 14m depth contours), roughly 
midway between Cape Cleveland and Magnetic Island and was rectangular in shape (). The ‘second’ 
offshore site (refer Figure 3-2) was developed as part of the 1992/93 capital works to develop 
Platypus and Sea Channels and was based on the location of the ‘first’ offshore site. As part of the 
capital works program, the environmental impacts of placement of dredge material at the ‘first’ site 
was extensively reviewed and assessed. Consequently the site was reshaped to its current 
trapezoidal shape and repositioned seaward to its current location (beyond the 11 m depth contour) 
at the northern edge of the port exclusion area. The requirement for safe and efficient navigation 
through existing shipping lanes was also considered in the location and shape of the site. 

This ‘second’ site is currently used regularly for disposal of material dredged from the harbour and 
channel as part of ongoing maintenance dredging. 
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Figure 3-1 Locations of Inshore Disposal Ground and ‘First’ Offshore Disposal Ground 

 

Figure 3-2 Location of Current Marine Disposal Ground (Extract from AUS256, Australian 
Hydrographic Service, 2003) 
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The disposal ground was relocated further offshore in deeper water (>11m depth contour) to 
minimise bed resuspension and potential impacts on adjacent areas (such as Magnetic Island). The 
key factors identified in the literature that influenced the decision to relocate the disposal site 
included: 

 Modelling as discussed in Bode et al (1993) which showed dumping of material in the outer and 
deeper half of the disposal area reduced turbidity effects and movement of particles into 
sensitive environments of Magnetic Island situated to the west of the sea disposal ground. 

 Modelling and analysis in Wolanski et al (1991) which showed the shallower area of the disposal 
ground was more prone to long term bed resuspension and shoaling as a result of wind and 
wave-induced near bottom currents. 

 Avoidance of impacts on benthic habitats from mobile fluid mud layers that can be generated 
from the near bottom currents described above (Wolanski et al 1991). 

The relocation strategy would appear to have been effective with previous reports reviewed (in 
particular Benson et al 1994) indicating that consolidated capital dredged material (predominantly 
sandy clay) has tended to remain in place at the disposal site while the unconsolidated maintenance 
dredged material is predominantly dispersed. Consequently, this DMPA alternative analysis is not 
considering the idea of a nearshore disposal option.  

3.2.2 History of Dredging Campaigns 

The first wharf at the Port of Townsville was erected in Ross Creek in 1863 and dredging first 
commenced in 1883. Early dredging records are sparse and generally describe capital dredging, but 
from 1893 dredging was undertaken to maintain previously dredged areas. The fate of the dredged 
material was not always recorded, but it is likely that much of the dredged material was disposed at 
sea. 

Ongoing sedimentation in dredged areas has meant that regular maintenance dredging is vitally 
important to sustain vessel access to berths. Annual maintenance dredging requirements are largely 
dependent upon the area and location (e.g. ambient energy conditions) of dredged areas and have 
increased over time, but detailed analysis prior to 2008 is hampered by inconsistent measurement 
systems and reporting (Kettle et al., 2002). 

Capital dredging of previously undisturbed sediments is also periodically undertaken at the Port of 
Townsville. The purpose of capital dredging is to provide access to new Port facilities and to increase 
navigable depths in existing channels and navigation areas to accommodate larger ships and 
changing shipping patterns. 

Table 3-1 includes a summary of dredging history at the Port of Townsville from 1978 to 2012. This 
table indicates the quantities of material dredged from various areas at the Port and disposed either 
at sea or on land. The majority of dredged material placement that has occurred at the current 
offshore site is as a result of maintenance dredging of the harbour and channel. It is estimated that 
over 12 million m3 of dredged material has been placed at sea since 1978 (Table 3-1).
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Table 3-1  Port of Townsville Dredging History (1978 - 2012) 

 

Year Sea 
Channel

Platypus 
Channel

Dogleg & 
Platypus 
Channel 
entrance

Outer 
Harbour

Outer 
Harbour
Berths

Inner 
Harbour 

(General)

Inner 
Harbour 
(Berths)

Inner 
Harbour 
(Swing 
Basin)

Inner 
Harbour

Ross 
River 

(Channel)

Ross River 
(Moorings)

Ross 
Creek

Marine 
Precinct

TOTAL 
DREDGE 

MATERIAL

Total        
Sea Disposal

Total      
Land 

Disposal

1978 265,450 91,400 290,150 200000 847000 647000 200000
1979 484,400 93,550 124,100 28830 730880 702050 28830
1980 494,280 23,920 186,150 53070 757420 704350 53070
1981 184,020 40,700 179,350 63600 467670 404070 63600
1982 293,120 32,000 159,170 99460 583750 484290 99460
1983 100,000 120,000 220,000 100,000 120,000
1984 232,000 24,000 256,000 232,000 24,000
1985 53,500 53,500 53,500 0
1986 265,000 265,000 265,000 0
1987 100,000 88,000 188,000 188,000 0
1988 199,250 124,400 323,650 323,650 0
1989 122,500 122,500 13,121 258,121 245,000 13,121
1990 30,510 30,510 0 30,510
1991 70,500 98,000 47,000 215,500 70,500 145,000
1992 324,800 324,800 324,800 0
1993 130,000 122,000 160,000 124,000 220,000 756,000 472,000 284,000
1994 175,100 95,200 52,000 322,300 270,300 52,000
1995 253,200 143,400 396,600 396,600 0
1996 173,000 17,300 78,000 268,300 190,300 78,000
1997 1,511 108,299 71,466 26,529 2,661 21,529 16,471 248,466 181,276 67,190
1997 119,000 66,820 8,718 6,966 16,534 218,038 185,820 32,218
1998 25,800 104,750 124,400 11,460 266,410 266,410 0
1999 220,000 234,000 10,000 58,700 522,700 464,000 58,700
2000 25,000 229,000 199,800 33,000 486,800 486,800 0
2001 110,000 232,800 80,000 422,800 342,800 80,000
2002 210,500 117,000 103,200 430,700 327,500 103,200
2003 25,000 118,000 85,500 78,500 307,000 228,500 78,500
2004 132,640 195,737 1,500 160,863 2,000 492,740 489,240 3,500
2005 7,700 172,200 121,000 12,000 312,900 300,900 12,000
2006 6,000 175,000 106,000 10,000 5,560 302,560 297,000 5,560
2007 118,000 2,691 120,691 120,691 0
2008 37,910 112,960 95,675 13,010 26,375 1,256 13,360 62,340 362,886 361,630 1,256
2009 236,201 141,500 140,950 9,350 2,000 13,683 71,200 63,180 678,064 614,884 63,180
2010 100,000 200,580 9,600 6,375 45,000 200,000 561,555 316,555 245,000
2011 275,800 195,620 13,260 25,050 76,940 23,850 291,000 901,520 586,670 314,850
2012 46,500 123,210 131,530 10,500 150 9,700 29,050 77,990 428,630 350,640 77,990
2012 24,795 24,795 24,795 0
2012 34,300 74,690 85,700 54,480 6,970 12,500 22,900 291,540 291,540 0
Total 14,645,796 12,311,061 2,334,735

`
Note:

Sea Disposal All values are in cubic metres
Land Disposal Dredge volumes in table prior to 2008 are likely to be maintenance only volumes.
Capital dredge material Records after 2010 include capital amounts as indicated by cross-hatching.
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3.2.3 History of Dredging Approvals 

In 1997, the Port of Townsville became the first Australian port to receive a long-term sea dumping 
permit which addressed annual maintenance dredging over three years.  In February 2001, this three 
year permit was renewed with a five year permit under the Commonwealth Environment Protection 

(Sea Dumping) Act 1981.  Two short term extensions of this permit were granted to allow 
maintenance dredging to be undertaken in 2006 when the dredge was available and these expired in 
November 2006.  In October 2007, a new maintenance dredging sea dumping permit was issued 
under the Commonwealth Environment Protection (Sea Dumping) Act 1981 for a period of five years.  
This permit provided certainty over the sea disposal of maintenance dredging requirements for 
existing and proposed Port facilities up to October 2012. Two further short term extensions have 
since been granted to this permit. Table 3-2 includes a summary of the current and historical 
government approvals. 

Table 3-2  Current and Historical Commonwealth Government Approvals  

Permit Number Effective 
Date 

Expiry 
Date Duration Type of 

Dredging 

Approved 
Disposal 
Volume 

(m3) 

Actual 
Volume 

Removed 
(m3) 

Disposal 
Location 

Extension of Sea 
Dumping Permit 
SD2007-0602 

19/12/12 01/04/13 3 months Maintenance 2,750,000 Work still 
ongoing 

Current 
offshore site 

Extension of Sea 
Dumping Permit 
SD2007-0602 

28/09/12 31/10/12 3 months Maintenance 2,750,000 Work still 
ongoing 

Current 
offshore site 

Sea Dumping Permit 
No SD2007-0602 

09/10/07 08/10/12 5 years Maintenance 2,750,000 Work still 
ongoing 

Current 
offshore site 

Extension of Sea 
Dumping Permit 

23/10/06 30/11/06 One 
month 

Maintenance 3,500,000 270,490 Current 
offshore site 

Extension of Sea 
Dumping Permit 

23/02/06 23/10/06 8 months Maintenance 3,500,000 0 
(no dredging 
undertaken) 

Current 
offshore site 

Sea Dumping Permit 23/02/01 23/02/06 5 years Maintenance 3,500,000 2,171,164* Current 
offshore site 

Sea Dumping Permit 
(Inner Harbour) 

12/12/02 12/12/03 1 year Maintenance 236,380 No material 
was deposited 
under this 
permit 

Current 
offshore site 

Sea Dumping Permit 
(Inner Harbour) 

01/06/97 01/06/00 3 years Maintenance 500,000 
_ _ 

Sea Dumping Permit 
(Inner Harbour) 

31/05/96 31/05/97 1 year Maintenance 500,000 _ _ 

Sea Dumping Permit 
(Inner Harbour) 

24/02/95 24/02/96 1 year Maintenance 500,000 _ _ 

* Note: this figure does not include the ‘Brisbane’ dredging campaign in 2006 as this was done under the permit 
extension. 
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3.3 Alternative DMPAs 

In addition to the existing DMPA, alternative DMPAs were identified for further assessment. Three 
alternative DMPAs were originally identified as a result of a preliminary constraints analysis 
undertaken for the offshore disposal study as part of the Preliminary Engineering and Environment 
Study (PEES) (AECOM 2009). Of the three DMPAs identified in that study, two have been shortlisted 
for further assessment. The third DMPA was not shortlisted due to its location further out to sea than 
the other two DMPAs, which would result in considerable additional cost to the proposed capital 
dredging campaign. The locations of the two shortlisted DMPAs were amended slightly after 
consideration of shipping transit routes (refer to Section 3.3.1). The two alternative DMPAs include 
the following: 

 Alternative A (eastern offshore north of the current DMPA).  

 Alternative B (western offshore north of Magnetic Island). 

The locations of the existing and alternative DMPAs are shown in Figure 3-3. 
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Alternative A 

A potential offshore DMPA (Alternative A) was identified seaward of the existing offshore DMPA. 

This site was selected on the basis that: 

 It is located in close proximity to the dredging area (Platypus and Sea Channels). 

 It has adequate water depth for the probable dredge equipment (sufficient depth to 
accommodate a medium TSHD). 

 The sea bed materials are likely to be similar in nature to those materials to be dredged as part 
of the channel development. 

 The site supports low commercial fishing activity. 

 It is situated between the ‘preferred’ shipping fairway and the 22m depth contour, which is 
considered to be the approximate extent of the inshore, terrigenous system. 

The greater water depth at Site A, compared to the existing offshore DMPA, may be advantageous to 
reducing mobilisation of dredged material by coastal processes. However, material that is mobilised 
may deposit within Platypus and Sea Channels. While this is not undesirable in the context of 
maintaining the material within the active system, the frequency and extent to which this would occur 
is not currently known (noting that Larcombe and Ridd 1993 reported a net movement of material 
from the offshore to the inshore areas of Cleveland Bay under some conditions). Further assessment 
would be required to determine the potential influences on maintenance dredging of the access 
channels. 

While the existing offshore DMPA is located within the port exclusion area, Site A is located outside of 
this exclusion area and within the Great Barrier Reef Marine Park (GBRMP). Therefore, placement of 
dredged material at this site would involve disturbance of a new site within the GBRMP. 

Alternative B 

Alternative B is a potential offshore disposal site that has been identified to the west of Sea Channel. 
This site has similar characteristics to Alternative A in terms of water depth and placement of dredged 
material in a ‘like for like’ environment and the site offers the potential for reduced mobilisation and 
deposition of dredged materials to Platypus and Sea Channels. 

Potential constraints against the use of Site B include: 

 The relatively high commercial fisheries activity. 

 The proximity of the site to Magnetic Island and the potential for impacts to amenity. 

 The distance of the disposal site from the location of dredging. 

 Similar to Site A, Site B is located within the GBRMP and would therefore involve disturbance of 
a new site within the GBRMP. 
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3.3.1 Operational Considerations Related to Shipping and 
Navigation  

Commercial shipping into and out of the Port of Townsville uses dedicated shipping lanes within the 
offshore area. As such, the locations of the two alternative DMPAs were chosen to ensure they would 
be located out of shipping lanes as far as practicable, but still in close proximity to the end of the Sea 
Channel.  

To achieve this, shipping tracks were obtained from Marine Safety Queensland (MSQ) in Townsville 
for a three month period (December 2011 – February 2012) and overlain over the project area to 
identify areas with the least amount of shipping traffic. The shipping tracks (different colours represent 
different months) along with the locations of the two alternative DMPAs are shown in Figure 3-4. 
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Figure 3-4 Shipping tracks and locations of Alternative DMPAs. Different colours represent 
three different months (Dec 2011 - Feb 2012) 
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3.4 Key Selection Criteria 

This section examines the process of identifying the preferred DMPA. Three sites have been 
evaluated as part of the EIS. These are described as follows: 

 Existing DMPA – as discussed in Section 3.2. 

 Alternative A (eastern offshore north of the current DMPA) – as discussed in Section 3.3. 

 Alternative B (western offshore north of Magnetic Island) – as discussed in Section 3.3. 

Key selection criteria should generally be based on natural conditions and seabed features as well as 
economical and operational considerations of dredging. Based on the information currently available, 
this section outlines the selection criteria and applies them to the three potential DMPAs. Key site 
selection criteria relate to: 

 Economic cost – handling and disposal effort to transport material to a suitable DMPA. 

 Ecological value – placement of the dredged material on seabed lacking high value benthos 
such as corals and seagrass. 

 Bed stability – retention of placed material on the DMPA. 

In reviewing the suitability of the current site and assessment of alternative sites, the criteria in the 
following sections are being assessed. 

3.4.1 Bathymetry, Seafloor Topography and Capacity 

There is a significant amount of material that will be dredged as part of the Outer Harbour and 
channel development. These volumes and dredge vessels are included in Table 3-3. 

Table 3-3  Estimate of Dredged Material to be placed in DMPA 

Dredge Campaign Vessel Delivering Dredge 
Material 

In-situ Volume to be 
placed in DMPA (m3) 

Outer Harbour basin and reclamation Small TSHD / self-propelled 
hopper barges 1,500,000 

Channel upgrade Stage 1 - deepening  Medium TSHD 1,600,000 

Channel upgrade Stage 1 – widening  P11/12 
to P13/14 Self-propelled hopper barges 700,000 

Channel upgrade Stage 2 - deepening Medium TSHD 1,800,000 

The preferred method of dredging for the channel deepening works involves the use of a medium 
sized TSHD. The preference for this dredge type and capacity is based on a number of practical 
considerations, including: 

 The dredging power required for excavation of the firm, stiff and very stiff clay materials that are 
characteristic of the channel, whereby a medium to large size dredge is required to provide 
sufficient power. 

 The operational constraints for dredging within an active navigation channel, whereby the dredge 
type must be mobile so that it can vacate the channel to allow for passage of vessels arriving 
and departing the Port of Townsville. 
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 The efficiency and economy of dredging operations, whereby a medium to large size dredge is 
required to provide efficient and economical dredging of the volume of material to be removed 
during each stage of channel development. 

Based on these considerations, a medium sized TSHD (approximately 6000 to 10,000 m3 capacity) is 
proposed for the dredging works associated with deepening of the channel. For channel widening a 
large BHD with self-propelled hopper barges (approximately 2,500 m3 capacity) is proposed. For 
removal of soft marine sediments in the Outer Harbour and reclamation area, a small TSHD 
(approximately 5,000 m3 capacity) is proposed along with a BHD. 

The dredge vessel capacities and water depth requirements are included in Table 3-4. This indicates 
that a medium TSHD would typically have a laden draft of approximately 8.8 m and require a 
minimum water depth of approximately 13 m for effective disposal from the underside of the vessel. A 
small TSHD and self-propelled hopper barges would have laden drafts of 6.5 m and 5 m respectively, 
and require water depths of approximately 9.5 m and 8 m respectively for effective disposal.   

Table 3-4  Dredge Vessel Capacities and DMPA Depth Requirements 

Vessel Capacity (m3) Max. Draft 
(m) 

Minimum 
Water Depth at 

DMPA (m) 

Small TSHD 5,000 6.5 9.5 

Medium TSHD 6,000 - 10,000 8.8 13.0 

Self-propelled hopper 
barge 2,500 5.0 8.0 

Accordingly, as the medium TSHD requires the greatest depth for disposal, any offshore disposal 
location is required to provide sufficient water depth for effective and efficient operation of a medium 
sized TSHD. A minimum depth of 13 m is required, but the ideal depth is likely to be greater than 13 
m, to allow for spoil stockpiling within the disposal area. 

These characteristics establish a physical constraint to the use of the existing offshore disposal area, 
which has a depth of between 11 m and 15 m across its extent, with only a small pocket with a depth 
greater than 15 m. As such, the existing DMPA has been divided into three zones (A, B, C) based on 
water depth (refer to Figure 3-5). Dredged material from the Port Expansion Project could be placed 
in the shallow zone (i.e. Zone A) using the shallow draft self-propelled hopper barges only, while 
material from the TSHD could be placed in the deepest zone (i.e. Zone C) only.  
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Figure 3-5 Zones within the existing DMPA 

A preliminary capacity assessment was undertaken (AECOM 2012) and indicates that the existing 
offshore DMPA is expected to have sufficient capacity for the placement of dredged material from the 
Port Expansion Project in addition to other planned port development projects and maintenance 
dredging works. This is subject to allocation of material from campaigns to zones appropriate for the 
equipment (as discussed above) and placement that supports even distribution within each zone. 

In regard to the two alternative DMPAs, due to their location further out to sea they are in deeper 
water at approximately -20 m LAT. Based on the anticipated volume of material from the widening 
and deepening of Platypus and Sea Channels, an overall capacity of approximately 6 million m3 
would be required for any new offshore disposal site (excluding any contingent capacity for potential 
long-term use of the site). The capacity of each of the alternative DMPAs has been estimated at 
greater than 63 million m3 if a medium TSHD places the material, indicating that there is more than 
enough capacity at these sites. 

Therefore, while all DMPA sites would have sufficient capacity, there would be more controls required 
at the existing DMPA to ensure material is placed in the correct zone.  The alternative DMPA sites 
would have no such limitations, and as such score slightly better in the DMPA ratings.  

DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Capacity 4 5 5 
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3.4.2 Native Seabed Substrate Type 

The seabed of the existing DMPA has been examined extensively during studies conducted for the 
Port Expansion Project EIS in 2010, while alternative DMPA sites A and B were investigated in March 
2012.  Benthic grabs were taken from 17 locations within the existing DMPA and from four locations 
within each of the alternative DMPAs (A and B). Particle size distributional analyses were also 
performed at six of the 17 locations within the existing DMPA, from six locations within the proposed 
channel extension area and from four locations in the existing Platypus Channel. 

Existing DMPA 

The existing DMPA is composed of sandy muds, with the sand fraction dominated by fine sands and 
containing smaller amounts of medium to coarse sands and gravels (Figure 3-6).  The donor material 
from the proposed channel extension area is very similar to the sediments of the existing DMPA, 
except that it has a larger coarse sand fraction and is less silty.  The existing channel has a slightly 
lower concentration of silt and has higher sand fractions than the donor material from the channel 
extension area.  This is likely related to removal of fines from dredging and slight infilling from more 
mobile sands. 

Alternative DMPAs 

The sediments of the alternative DMPAs A and B appeared to be very similar to those of the existing 
DMPA and donor channel extension material.  While particle size distribution analysis was not 
undertaken at the alternative DMPAs to quantify the bed composition,  qualitative grab samples were 
obtained which were composed of deposited fine silty upper layer underlain by sandy muds (i.e. 
similar parts of sand and mud) (refer to Figure 3-7).  This material was similar at all locations sampled 
in alternative DMPAs A and B and little heterogeneity was observed during video transects. 

 

 

Figure 3-6 Particle size distributions of sediment from the proposed channel extension 
(grey), the existing DMPA (blue) and the existing Platypus Channel (red). 
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Figure 3-7 Sediments of alternative areas A and B were composed of sandy mud with a silty 
upper layer 

Therefore, as all DMPA sites comprise a similar seabed substrate which is also similar to the donor 
material, all three DMPA sites are considered to be of equal suitability for dredged material 
placement. 

DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Seabed Substrate 5 5 5 

3.4.3 Dispersal and Resuspension Factors  

Numerical modelling was undertaken to assess the relative magnitude of sediment resuspension 
from the existing DMPA compared to the alternative DMPAs. A description of the models that were 
used for this assessment is provided in the Hydrodynamic and Advection-Dispersion Modelling 
Technical Report in Appendix H1 of the EIS. 

It is difficult to quantify the rate of natural resuspension of material from the existing DMPA due to 
uncertainties regarding the quality of historical bathymetric data and the nature and degree of 
consolidation of the sediment after placement. The long term change in bathymetry due to 
maintenance dredging appears to be minimal, and there is evidence that the capital dredging material 
placed in 1993 has been smoothed out.  

An assessment of likely sediment resuspension and dispersion from the existing DMPA is presented 
in the Chapter B3 - Coastal Processes. It showed that during typical E-SE wind and wave conditions 
there is likely to be some resuspension from the existing DMPA site, and the plume will likely be 
dispersed towards the northern end of Magnetic Island. However, the quantities that would be 
resuspended from the DMPA are small compared to the total amount of ambient suspended 
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sediment in Cleveland Bay. Only a very small proportion of the total suspended sediment measured 
at the northern end of Magnetic Island could be expected to have originated from the existing DMPA. 

A similar assessment has been undertaken for the two alternative DMPA sites. A relatively low value 
of 0.12 Pa was adopted for the critical bed shear stress for erosion of clay and silts. However, during 
typical E-SE wind and wave conditions, resuspension from the alternative sites is unlikely to occur 
due to the deeper water at these locations. Figure 3-8 shows the modelled bed shear stress at the 
three DMPA sites, together with the assumed critical shear stresses for erosion and deposition (CE 
and CD respectively). The bed shear stress at the two alternative sites does not exceed the critical 
threshold for erosion and therefore resuspension is not likely during typical conditions.  

 

Figure 3-8   Comparison of bed shear stress at the three DMPA sites during typical conditions  

Figure 3-9 presents a contour plot of the maximum modelled bed shear stress during the simulation 
period, indicating resuspension is unlikely to occur at the alternative DMPAs during typical conditions 
due to the generally low bed shear stresses at these locations. 
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Figure 3-9 Contour plot of modelled maximum bed shear stress  
during the simulation period 

During higher wind periods and extreme events (such as cyclones), resuspension would occur at all 
three DMPA sites. In this case, the dispersion of the material from the two alternative sites would be 
less likely to impact Magnetic Island than material from the existing DMPA since they are located 
further north. Both sites would also be less likely than the existing DMPA to cause additional infill of 
the shipping channel, again due to their more northerly locations. 

In comparison to turbid plumes potentially resulting from resuspension, modelling results indicate that 
sediment plumes generated during placement activities will have a minimal impact on surrounding 
areas. Placement at the alternative sites would be similar in this respect.  

DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Dispersal / Resuspension 3 4 4 

 

3.4.4 Ecological Habitats and their Biota 

Existing DMPA 

The ecological habitats and their biota of the existing DMPA have been examined extensively during 
studies conducted for the PEP in 2010 (refer to Chapter B6 - Marine Ecology). Four minute video 
recordings and benthic grabs were taken from 17 locations within the existing DMPA.  Survey results 
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suggested that epibenthos assemblages in the DMPA were dominated by a type of burrowing goby. 
Of the 149 fish observed in video transects, 142 (95%) were burrowing gobies, and 124 of these were 
observed in the DMPA.  There were also small patches of rock observed within the DMPA (see photo 
C in Figure 3-10) which provide habitat for reef-associated taxa such as sea pens, ascidians and 
some crinoids, and represent areas of higher biodiversity relative to other open sand / mud habitat. It 
is noted that the presence of the rock at the existing DMPA may be the result of dredged material 
placement from previous capital dredging campaigns.  

The macrobenthic communities within the DMPA had similar characteristics to those located within 
adjacent control areas.  Past monitoring studies suggest that macrobenthic communities within the 
DMPA are resilient to disturbance associated with dredged material disposal, and can rapidly 
recolonise shortly after dredging.   

In regard to marine megafauna, it is likely that any marine turtles within the DMPA exist as transients 
rather than resident, primarily due to the lack of optimal or perennial feeding resources in this area.  
GHD (2009) notes that two dolphin species are common in nearshore environments throughout 
Cleveland Bay, and it is likely that both species transit through the DMPA. 

Dugongs are abundant in Cleveland Bay, particularly in the dense seagrass around Cape Cleveland 
(refer to Chapter B6 - Marine Ecology).  Dugongs are however likely to occur throughout the Bay as 
they move between feeding sites (seagrass meadows) within and outside of Cleveland Bay.  
Although sparse seagrass cover has been reported previously in the DMPA and surrounds by others, 
none was observed in the present study.  It is possible that dugongs move through both of these 
areas from time to time, although aerial surveys do not indicate that dugongs have high abundance in 
these areas (GHD 2009). 

In summary, visible benthic communities at the existing DMPA were generally sparse.  Burrowing 
gobies were the most frequently observed taxon, followed by sea pens and bryozoans. The existing 
DMPA is not considered to be an important marine megafauna habitat. 

Alternative DMPAs 

The benthic flora and fauna assemblages between outer Cleveland Bay and the deeper part of the 
inner continental shelf between Magnetic Island and John Brewer Reef can be characterised and 
differentiated along depth and sediment gradients. In general, the sediment to be dredged and placed 
from Platypus and Sea Channels is likely to have similar sedimentary and biotic components to that 
of the inner shelf sediment and benthic assemblages characterised by Birtles and Arnold (1983 & 
1988) in the inner zone (<22 m depth contour) compared to the outer zone benthic environment 
which is characterised by less active coastal process and the general absence of terrigenous 
sediment.  

Given that harder substrate (generally of biotic origin) was an important signal for benthic diversity 
and abundance in the outer zone as outlined in Birtles and Arnold (1983 & 1988), it is important to 
ensure the alternative DMPAs do not contain reefs and similar hard substrate. Furthermore, these 
areas should not contain any deeper water seagrass or algal/sponge beds. 

To confirm the ecological habitats present, the alternative DMPA sites A and B were investigated in 
March 2012. Four minute video recordings and benthic grabs were taken from four locations within 



THE CURRENT AND ALTERNATIVE DMPAS 3-21 

 
G:\ADMIN\B17733.G.GWF_POT_EXP\R.B17733.009.05.DMPA OPTIONS ASSESSMENT.DOCX   

each of the alternative DMPAs (A and B).  The preliminary survey results indicate that visually 
conspicuous communities at the alternative sites were very sparse.  Sea pens and sea cucumbers 
were observed in the Alternative A site.  Burrows (bioturbation) were reasonably common at both 
alternative DMPAs (Figure 3-10).  No reefs or similar hard substrates were found, and there was no 
evidence of deepwater seagrass or algal/sponge beds. 

 

Figure 3-10 Screen grabs from Alternative A showing a sea pen (A); from Alternative B 
showing worm casings and bioturbation (B); and from the existing DMPA showing sponges 

bryozoans and algae (C). 

In regard to marine megafauna at the alternative DMPAs, it is likely that marine turtles, dugongs and 
dolphins may transit through these areas. Furthermore, as the alternative DMPAs are located further 
offshore than the existing DMPA, there is a greater likelihood that migrating humpback whales may 
transit through the alternative DMPAs. However, due to the lack of feeding resources in these areas, 
it is unlikely that any marine megafauna would remain resident.  

Potential Impacts 

In terms of potential impacts from placement of dredged material at the DMPAs, in the short term 
smothering of most sessile flora (i.e. seagrass and algae) and fauna (e.g. soft corals, sea pens, 
gorgonians, sponges etc.) within the DMPA would be expected.  Depending on the depth of placed 
dredged material, it is possible that some more mobile burrowing fauna will be able to migrate 
through the placed sediments.   

While opportunistic species and primary colonisers will commence settlement shortly after 
disturbance, other less mobile species will take longer to re-colonise the DMPA.  Some more mobile 
surface dwelling fauna such as prawns and shrimps, amphipods, isopods and some worms may 
move from adjacent undisturbed habitats into the DMPA.  Most benthic fauna species have a 
planktonic stage, and in time would colonise the DMPA through larval settlement. 

Seagrasses would in time also be expected to colonise the DMPA.  Since seagrass will likely be 
completely buried by the placed dredged material, it will not be able to re-colonise via asexual 
vegetative growth.  Instead, it is expected that dispersal of seagrass seeds from adjacent areas, 
together with resident seed banks, will represent the main routes for seagrass recolonisation.  To 
demonstrate the potential for seagrass recolonisation, seagrass was found at the DMPA in the 
2007/2008 seagrass survey approximately two months after dredged material placement at the 
DMPA from maintenance dredging activities. 

Monitoring of benthic communities within and adjacent the existing DMPA by Cruz-Motta (2000) 
indicate benthic macroinvertebrate communities are resilient to changes in morpho-dynamics, and 
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that despite a long history of dredged material placement activities, long-term changes in community 
structure within or adjacent to the existing DMPA have not been observed.  Furthermore, the 
placement of material on substrate that is ‘like for like’ would reduce long term impacts on benthic 
communities associated with any habitat modifications. 

These potential impacts are discussed in detail in Chapter B6 - Marine Ecology. 

Summary 

Studies indicate that the existing DMPA contains ecological habitats of a slightly higher biodiversity 
(i.e. small rock patches) relative to the alternative DMPAs (comprising mostly open sand / mud 
habitat). However, the existing DMPA has been exposed to numerous dredged material placements 
over a number of years and the small rock patches may be the result of previous capital dredging 
campaigns. Nevertheless, the existing DMPA is likely to comprise a resilient habitat structure as a 
result of the historical dredged material placements. Furthermore, despite indications that the 
ecological habitats at the alternative DMPAs comprise a minimal biodiversity, they have not been 
previously subjected to dredged material placement activities and therefore represent a more pristine 
environment. Also, humpback whales are less likely to migrate through the existing DMPA compared 
to the alternative DMPAs located further offshore in deeper water. As such, the existing DMPA site 
would be a more suitable location for dredged material placement, and therefore scores a better 
DMPA rating than the alternative DMPAs. 

DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Ecological Habitats 4 2 2 

 

3.4.5 Fishing and other Uses 

The key commercial fisheries operating in the area are commercial trawl and net fisheries. Trawling 
operations are largely focused in the waters immediately north of Magnetic Island and, to a lesser 
extent, inner areas of Cleveland Bay (towards the Port of Townsville) and waters to the north and 
east of Cape Cleveland. The key trawl activity outside of the bay occurs within the shallower 
terrigenous section of the shelf, which is most likely associated with both the distribution of preferred 
habitat for the target species (i.e. prawns) and the higher likelihood of snagging gear on the non-
terrigenous substrates of deeper waters. For the net fishery, there is little information available on the 
spatial distribution of effort or productivity within the project area. However, the key target species 
(e.g. Shark, Mackerel) are primarily pelagic fish that occur in open water. Compared with the 
predominantly demersal (bottom-dwelling) species targeted by the trawl fishery, species targeted by 
the net fishery are less likely to be directly affected by the offshore disposal of dredged materials. 

Cleveland Bay supports significant recreational fisheries, and a number of inshore, reef and pelagic 
species are targeted.  Recreational fishers generally target similar species to commercial fishers, with 
a strong focus on barramundi, mullet, whiting, bream and mud crabs in inshore areas; and reef fish 
such as coral trout (Plectropomus spp.), snapper (Lutjanidae), sweetlip (Lethrinidae) and trevally 
(Caranx spp.) when further from shore (Ludescher 1997). 
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Most line-based recreational fishing tends to occur around artificial structures such as navigation 
structures and breakwaters, as well as reef environments around Middle Reef and Magnetic Island.  
Some crabbing occurs within coastal creeks throughout the bay.  The value of recreational fishing is 
likely to be considerably more than the commercial fishing industry.   

In terms of potential impacts to fisheries, dredged material disposal activities may smother benthic 
fauna, resulting in the temporary loss of food resources of most economically significant species. 
While most fish and shellfish species of fisheries significance are not known to have highly selective 
diets, it is possible that the loss of food resources would result in the temporary avoidance of affected 
habitat patches. Case-studies undertaken in the study area and at other dredged material relocation 
areas in Queensland indicate that benthic ‘recovery’ typically occurs at timescales measured in 
months. Major, long term impacts to fisheries due to loss of benthic fauna are therefore not expected. 

Notwithstanding the above, it is important that the selection of any new offshore dredged material 
relocation area should take into account commercial fisheries values. In particular, longer term 
changes in habitat type (i.e. change in sediment type, sediment mobilisation dynamics), or changes in 
bed topography that result in a change in operators ability to trawl an area, need to be considered in 
the site selection and dredging planning processes. 

As per the Coastal Habitat Resources Information System (CHRIS) developed by the former 
Department of Primary Industries and Fisheries (DPI&F), the waters immediately north of Magnetic 
Island have been identified as having ‘very high’ commercial trawling activity, while the existing 
DMPA and Alternative A DMPA are located in areas identified as having ‘low’ commercial trawling 
activity (refer to Figure 3-11). It is noted that a small component of Alternative A is identified as having 
‘medium’ commercial trawling activity, however this represents such a minor component that the 
whole DMPA is considered to be ‘low’. Therefore, of all three DMPAs, dredged material placement at 
Alternative B DMPA would pose the greatest potential impact on commercial trawling activities.  

An additional consideration is the location of high-value fisheries habitats that would be sensitive to 
potential smothering or water quality changes resulting from offshore disposal activities. In the context 
of the prevalent fishing activities, the main habitats of concern are shallow-water seagrass beds and 
reef habitats surrounding Magnetic Island and Cape Cleveland and benthic habitats in the 
abovementioned key offshore trawl grounds, especially north of Magnetic Island. Hydrodynamic 
modelling of water quality from the offshore DMPAs as discussed in Section 3.4.3 indicates that these 
habitats would not be affected by turbidity and suspended solids as a result of turbid plumes from the 
DMPAs. 

DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Fisheries 4 4 1 
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3.4.6 Marine Park Planning and Amenity 

The Great Barrier Reef Marine Park (GBRMP) surrounds the Townsville area. The Port of Townsville 
has a designated port exclusion area within the GBRMP (refer to Figure 3-3), where any port 
development activities are exempt from the requirements under the Great Barrier Reef Marine Park 

Act 1975 (GBMRP Act).  

The existing DMPA is located within the port exclusion area and is therefore not within the GBRMP. 
As there is no other area within the port waters with suitable attributes, the alternative DMPAs are 
located outside of the port exclusion area and within the GBRMP. There are a number of various 
zones within the GBRMP, and the alternative DMPAs are located within the ‘General Use’ zone. The 
General Use zone is the least restrictive of the GBRMP zones, and the objective is to provide 
opportunities for reasonable use of the GBRMP while still allowing for the conservation of these 
areas.  

In regard to dredged material placement in the GBRMP, the Great Barrier Reef Marine Park Authority 
(GBRMPA) has a Dredging and Spoil Disposal Policy which states that: 

 Dredged material placement proposals will be assessed in accordance with the GBRMPA’s 
policy for Environmental Impact Management. 

 Proponents must comply with the National Assessment Guidelines for Dredging 2009. 

 Spoil disposal must not damage sensitive environments. 

 Disposal of dredged material is to only occur at a GBRMPA approved area. 

 Annual maintenance dredged material volumes will be capped to a limit. 

 An environmental levy, based on environmental risk and cubic metre of dredged material, will be 
charged by the GBRMPA. 

Therefore, it is expected that approvals for the alternative DMPAs may be difficult to obtain due to 
their location within the boundary of the GBRMP. In contrast, the existing DMPA is not in the GBRMP 
and is currently an approved DMPA. The requirement to dredge and maintain navigation safety is a 
legislative requirement, and POTL cannot risk being unable to dredge due to difficulty in obtaining 
approvals or prohibitive costs imposed by approval conditions. 

In regard to amenity issues, it is likely that the perception of impact by Magnetic Island residents on 
overall amenity (such as the presence of large dredge plumes) in the Bay around the Island will need 
to be considered. In this context, the selection and operation of a new DMPA in the GBRMP in 
proximity to Magnetic Island could be seen as controversial to at least part of that community.  

Based on the planning and amenity issues discussed above, the existing DMPA achieves a higher 
DMPA rating relative to the alternative DMPAs. 
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DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Planning / Amenity 5 2 2 

3.4.7 Project Cost 

The distance between the channel (the dredge site) and the offshore DMPA is a key economic 
constraint as sailing time for the dredge increases but also has environmental implications in the 
context of a greater fuel requirement and greenhouse gas emissions as the overall duration of the 
dredge campaign increases.  

As such, the distance from the dredge area to any one of the pre-selected DMPAs constitutes the 
main economical evaluation criterion. Following this principle, the existing DMPA would be the most 
economical as it is located closer to the channel. The alternative DMPAs A and B would be less 
economical, with Alternative A DMPA slightly less economical than Alternative B due to its location 
slightly further away from the channel. For the alterative DMPAs, the overall dredging time period 
would be increased due to more time being lost traveling between the dredge area and the DMPA. 

An additional economic factor is the possibility of a dredge levy for disposal of dredged material in the 
GBRMP. The federal government is currently considering a proposal to charge a levy of between $5 
and $15 per cubic metre of dredged material placed in the GBRMP from 1 July 2012. If either of the 
two alternative DMPAs located in the GBRMP were to be utilised, this proposed levy would result in 
significant additional dredging costs. Based on the volume of dredged material to be placed at an 
offshore DMPA (5.6 million m3), these additional costs would be approximately $28 to $84 million. 

The proposed dredge levy for the GBRMP would place a significant economic disadvantage to the 
utilisation of the two alternative DMPAs. While the levy is still being considered and may not be 
implemented, the DMPA ratings for the alternative DMPAs have been decreased relative to the 
existing DMPA to reflect the possibility of the levy being implemented at some stage. 

DMPA Ratings (Scoring: 1=least suitable, 5=most suitable) 

Criterion 
DMPA 

Existing Alt A Alt B 
Project Cost 5 1 2 
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3.5 DMPA Selection Evaluation 

A summary of the evaluation of DMPAs according to the discussed selection criteria is provided in 
Table 3-5. As this is a high level assessment only, this summary assumes that all selection criteria 
have equal weighting. Further work would be required to determine weighting of each criterion and to 
clearly differentiate the differences between the options. 

Table 3-5  Summary of Evaluation of DMPAs 

Selection Criteria 
DMPA 

Existing Alt A Alt B 
Capacity 4 5 5 
Seabed Substrate 5 5 5 
Dispersal / Resuspension 3 4 4 
Ecological Habitats 4 2 2 
Fisheries 4 4 1 
Planning / Amenity 5 2 2 
Project Cost 5 1 2 
Overall Score 30 23 21 

Therefore, the final ranking of DMPA sites based on the multi-criteria assessment is: 

1. Existing DMPA. 

2. Alternative A. 

3. Alternative B. 

The findings indicate a preference for the existing DMPA site. Note the basis of the assessment is 
semi-quantitative. Primarily, the findings are a basis of identification of the preferred DMPA locations 
rather than a strict ranking. 

3.6 Conclusion  

Based on an assessment of three DMPAs using various selection criteria, the most suitable DMPA 
was found to be the existing DMPA.  Nevertheless, offshore disposal at one or both alternative 
DMPAs would not be an unacceptable environmental outcome except for the following issues:  

 Both in GBRMP and will require additional investigation, approval and attract a levy. 

 Both located in areas not previously modified or disturbed by dredged material placement. 

 More expensive due to distance from the channel. 

 The overall dredging time period would be increased due to more time being lost traveling 
between the dredge area and the DMPA. 

 Alternative B is in a high value commercial fishing area. 
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1.0 INTRODUCTION 
AECOM Australia Pty Ltd (AECOM) commissioned Golder Associates Pty Ltd (Golder) to provide 
geotechnical input to the EIS for the proposed Townsville Port Expansion Project. This report is based on 
reports produced by Golder and others between 1964 and 2011, and provided to Golder by Port of 
Townsville Limited (POTL) and others held within Golder’s records and information on the proposed 
expansion provided by AECOM.  

The site locality and proposed concept development layout of the Port Expansion Project (PEP) is presented 
on Figure 1. The development is to include reclamation of inundated areas extending seaward of the existing 
Eastern Reclamation Area, dredging adjacent to this proposed reclamation site and deepening of the Sea 
and Platypus channels.  

2.0 THE SITE 
2.1 Location of Outer Harbour 
Figure 1 illustrates the location for the proposed outer harbour expansion to the Townsville Port.  

The proposed new outer harbour of the PEP comprises reclaiming an area extending east and north-east of 
the existing Eastern Reclamation Area. The new basin for the outer harbour will ultimately be dredged to an 
average depth of -13.6m LAT to obtain a minimum navigation design depth of -12.9m LAT. The berth 
pockets will be dredged to an average dredged depth of -15.5m LAT. The dredged outer harbour basin will 
have an area of approximately 70 hectares 

The reclaimed area will ultimately cover an area of nearly 100 hectares to a general elevation of +7.5m LAT. 
This will comprise mainly material dredged from the basin area with material for a capping layer sourced 
from land. 
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Figure 1 Outer Harbour Location (Source: AECOM) 
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2.2 Sea and Platypus Channels 
The dredged Sea and Platypus channels provide shipping access to the Port of Townsville. The channels 
are approximately 13.75 km in length, 92 m in width and extend from the mouth of Ross Creek past the 
north-eastern side of Magnetic Island. It is understood that the channel was originally dredged during the 
early 1900’s and was most recently re-dredged to approximately -12.0m LAT in 1993. A component of the 
Townsville Port Expansion Project involves assessment to improve access through deepening of the 
channels and widening at the approach to the new outer harbour.  

The location of the Sea and Platypus channels is shown on the sketch plan below: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3.0 REGIONAL GEOLOGY AND HYDROGEOLOGY 

Published geological data (Queensland Department of Mines (1:250,000 scale) geological map of the 
Townsville Region) and findings reported indicate that the site is underlain by Quaternary-age alluvium and 
colluvium sediments, underlain by late-Palaeozoic age granite.  

 

Figure 2 Sea and Platypus Channel Locations (source AECOM) 
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The Maritime Safety Queensland’s “Tide Tables and Boating Safety Guide 2011” lists the following tidal data 
for Townsville Port: 

 Lowest Astronomical Tide (LAT) is 0.00 m LAT = -1.86 m AHD 

 Highest Astronomical Tide (HAT) is +4.11 m LAT = +2.25 m AHD 

4.0 PAST INVESTIGATIONS 

Previous investigations have been conducted on various parts of the site with subsurface information 
available dating back to 1964. The following reports detail the investigations that have been undertaken in 
and around the proposed location for the Townsville Port Expansion: 

 Geophysical Survey of The Port of Townsville, 1964, Ground and Marine Geophysics Limited 

 Sonar & Seismic Survey Cleveland Bay, 1978, Blain, Bremner and Williams Pty Ltd  

 Factual Report on Geotechnical Investigation, Proposed Shipping Channel Dredging Cleveland Bay, 
Townsville, 1992, D.J. Douglas & Partners Pty Ltd, Project No. 12877B 

 Factual Report on Supplementary Investigation, Proposed Swing Basin Dredging Adjacent to Western 
Breakwater Inner Harbour – Port of Townsville, 1992, D.J. Douglas & Partners Pty Ltd, Project No. 
16321A  

 Proposed Channel Deepening Cleveland Bay, 1992, D.J. Douglas & Partners Pty Ltd, Project No. 
12877A 

 Report on Supervision of Dredging to Assess Quantities of ‘Nominated Conditions’ Platypus Channel, 
Cleveland Bay, Townsville, 1993, D.J. Douglas & Partners Pty Ltd, Project No. 12877E 

 Factual Report on Supplementary Investigation, Proposed Outer Harbour – Port of Townsville, 1995, 
D.J. Douglas & Partners Pty Ltd, Project No. 12877F 

 Report on Geotechnical Investigation Cannington Offshore Facilities Port of Townsville, 1996, Douglas 
Partners, Project No. 17798 

 Factual Report on Geotechnical Investigation Proposed Outer Harbour Berths Port of Townsville, 1997, 
Douglas Partners, Project No. 17835 

 Report on Contract 559 – Offshore Geotechnical Investigation. Preliminary Geotechnical and Acid 
Sulphate Soils Investigation Townsville, Queensland, 2008, Golder Ref. 077692009-002-Rev1 

 Marine Seismic Investigation of the PEP Site.  

The approximate locations of the available historical data are shown on 087692015_002_L_F0001_Rev0 
Figures 1, A1 to A3, B1 to B3 and C1 to C2.  

4.1 Proposed Port Expansion Project 
The development will form an extension to the existing harbour and port facilities (on the reclaimed portion 
which will adjoin the existing port to the east). The area to be dredged comprises an irregular rhomboid 
shaped area (approximately 70ha) located to the immediate north-east of the existing harbour, which will be 
referred to as the Outer Harbour. The proposed dredge footprint extends from the east side of the Platypus 
Channel to the reclamation area.  

Drawing 60161996-SK1100 in Appendix A shows the dredge footprint broken down into a number of 
‘navigation areas’ according to the proposed staging of development. The new outer harbour will include a 
number of deep berths (B14 through B19) which will supplement the 8 berths in the existing inner harbour. 
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The construction staging and summary of quantities is indicated on the drawing in Appendix A, which also 
includes the location of the existing port and the future Berth B12.  

The reclamation area (approximately 100ha in area) comprises 10 bunded areas (numbered I through X) 
separated by a system of internal bunds and surrounded by an external revetment which joins the new 
breakwater with the existing reclaimed area portside.   

Drawings 60161996-SK-1015 to SK-1018 (refer Appendix A) show the development of the development of 
the port in stages. The proposed development involves the disturbance (dredging and placement) of the 
following approximate quantities: 

 Stage A (refer 60161996-SK-1015) - Involves dredging to create new navigation area 2 for berths B14 
and B15 and deepening of existing areas 1a/1b. All soft marine surface sediments will be relocated to 
the offshore Dredge Material Placement Area (DMPA) and the remaining material will be used as fill in 
bunded areas I to VI.  

The excavation to -12.7m CD for the new navigation area from the current seabed, which ranges 
from -2.5m to -4m CD results in a dredged cut in the order of 8.5m to 10m. Berth pockets for B14 and 
B15 will be dredged to -15.1m CD.  
The Sea and Platypus channels will be deepened by 1m during Stage A and there will also be widening 
of the Platypus channel for 900m approaching the outer harbour. 

 Stage B (refer 60161996-SK-1016) - Involves dredging to create new navigation area 3 for berth B16. 
All soft marine surface sediments will be relocated to the offshore DMPA and the remaining material will 
be used as fill in bunded areas VI and VII.  

The excavation to -12.7m CD for the basin from the current seabed which ranges from -3.25m 
to -5m CD results in a dredged cut in the order of 7.5m to 9.5m. The berth pocket for B16 will be 
dredged to -15.1m CD. 

There will be no channel dredging during Stage B.   

 Stage C (refer 60161996-SK-1017) - Involves dredging to create new navigation area 4 for berths B17, 
B18 and B19 and deepening of existing areas 1a/1b, 2 and 3. All soft marine surface sediments will be 
relocated to the offshore DMPA and the remaining material will be used as fill in bunded areas VI to IX.  

The excavation to -13.6m CD for the basin from the current seabed which ranges from -3.5m to -5m CD 
results in a dredged cut in the order of 8.5m to 10m. Berth pockets for B17, B18 and B19 will be 
dredged to -15.1m CD.  
The Sea and Platypus channels will be deepened by a further 0.9m during Stage C. 

 Stage D (refer 60161996-SK-1018) – No dredging is required for this stage.  

 Dredging for the combined harbour basin areas and berths is expected to produce 4,762,000 m3 of 
spoil, with a further 1,056,000 m3 coming from excavations underneath the reclamation area bund 
system and new outer breakwater. Of this, approximately 1,482,000 m3 will be soft sediments, 
predominantly Holocene alluvium likely to contain ASS. The remaining 4,337,000 m3 of spoil with 
comprise the underlying stiffer Pleistocene alluvium and residual soils. 

 The combined bunded reclamation area – comprising of 10 bunded areas will have capacity for as 
much as 7,000,000 m3 of fill.  Bunded areas I through VIII will be filled to 6.0m CD (4.1m AHD), while 
areas IX and X will temporarily hold large settling ponds for the retention, monitoring and decanting of 
dredge tailwater.  The settling ponds will be constructed to 5.0m CD (3.14m AHD).  The bund system 
and new breakwater will additionally be constructed from imported clean fill.  

Dredging and construction of the reclamation area will be staged.  The soft Holocene sediments will be 
excavated first and either separated out for ocean disposal below LAT or placed within the reclamation area 
at its lowest level, between -3.5m to 0.0m CD (i.e. also below LAT level). The remaining spoil would then be 
placed sequentially on top of the Holocene material, capping it and keeping it below sea level.   
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5.0 SUMMARY OF SUBSURFACE CONDITIONS 
5.1 General 
In general, the subsurface conditions reported across the area proposed for the extension to the Townsville 
Port and along Platypus Channel comprised two main material categories. As summarised in Golder 
Associates’ Report No. 077692009-002-Rev1 (included as Appendix B of this report), these may be 
summarised as follows:  

 Seabed Sediments.  The surface layer of seabed sediment material is comprised of recent marine 
sediments generally consisting of a mixture of very soft to soft silty clay to clayey silt with very loose and 
loose sand to silty sand to clayey sand. Shell fragments and organic materials commonly occur within 
this layer. The seabed sediments are easily identified by their dark hue and “very soft” and “very loose” 
nature. The fine fraction of these materials is generally 45-50% clay, 45-55% silt and 0-10% sand.  

 Older Clayey Materials.  Materials underlying the seabed sediments are older stiff to hard clays and 
sandy clays and medium dense to very dense clayey sands and sands. These materials are much 
lighter in colour than the seabed sediments. 

5.2 Location for Proposed Extension to Townsville Port 
Table 1 below summarises the most recently reported surface sediment thicknesses in the proposed 
extension area to the existing Eastern Reclamation Area. The thicknesses reported by the seismic reflection 
testing in the 1970’s generally ranged between 1.5 m to 2.0 m in the harbour mouth extending to 2.0 m to 
4.0 m seaward. The inferred thicknesses of this surface sediment layer would be expected to be larger in the 
harbour within the protection of the breakwater than in the proposed reclamation extension area. It is further 
expected that the deposit thickness varies considerably across the site and also varies seasonally. 

Table 1: Summary of Surface Sediment Thickness Reported Across Proposed Extension to 
Townsville Port 
Test 
Location 

Approximate 
Depth of Surface 

Sediment (m) 

Approximate RL 
(LAT) at Base of 

Surface Sediment 
(m) 

Test 
Location

Approximate 
Depth of Surface 

Sediment (m) 

Approximate RL 
(LAT) at Base of 

Surface Sediment 
(m) 

OB1 0.0 -3.3 OB10 1.2 -3.9 

OB2 0.0 -3.6 TPA1 1.1 -5.1 

OB3 0.7 -4.2 TPA2 1.5 -5.3 

OB4 1.1 -3.4 TPA3 1.7 -5.1 

OB5 0.2 -2.9 TPA4 1.2 -4.2 

OB6 0.5 -3.1 TPA7 0.75 -3.5 

OB7 1.0 -3.5 TPA8 0.8 -3.2 

OB8 0.0 -3.2 TPA22 0.75 -5.1 

OB9 0.4 -3.2 TPA23 1.5 -5.7 

The seismic testing undertaken in the 1970’s indicated horizons on the logs, suggesting some cementation 
at depth in the materials underlying the surface sediment layer. These results were reported as sporadic, 
inconsistent and do not correlate to results reported in boreholes drilled up to 30.45 m below seabed level 
(approx. RL 33.15m LAT) within the proposed reclamation extension area. More recent seismic assessment 
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undertaken by Mapping and Hydrographic Surveys Pty Ltd confirms the absence of rock materials within the 
dredge zone.  

5.3 Platypus Channel 
Prior to the most recent dredging of Platypus Channel in 1993, the reported surface sediment thicknesses 
along Platypus Channel generally ranged from 0.1 m to 3.0 m thick. The approximate thickness and depth of 
surface sediment reported pre-dredging in 1993 are summarised in Table 2. These measurements were 
taken in 1992, and at the time of investigation the base of the channel was estimated as -11.5 m LAT but the 
seabed level down the centre of the channel has generally been reported as between -11.1 m and -13.0 m 
(LAT) and up to -9.4 m (LAT) on the outer edge of the channel. 

 
Table 2: Summary of Surface Sediment Thickness along Platypus Channel Prior to 1993 Dredging 
Exercise 
Chainage* (m) Approximate Depth of Surface 

Sediment (m) 
Approximate RL (LAT) at Base 

of Surface Sediment (m) 

CH 0 to CH 1700 0.4 to 1.5 -12.0 to -13.1 

CH 1700 to CH 3500 0.2 to 0.7 -11.9 to -12.4 

CH 3500 to CH 5000 0.1 to 0.5 -11.7 to -12.4 

CH 5000 to CH 6100 0.2 to 0.4 -11.8 to -12.0 

CH 6100 to CH 9500 1.25 to 3.05 -11.3 to -14.6 

CH 9500 to CH 13700 0.6 to 2.8 -12.1 to -14.7 

* Measured from mouth of Ross Creek 

The seismic testing undertaken in the 1970’s indicated horizons on the logs, suggesting some cementation 
at depth in the materials underlying the surface sediment layer. No evidence of rock or cementation was 
reported within the boreholes excavated prior to dredging the channel in 1993. Excavation difficulty was 
encountered during dredging works comprising of excavating the channel to a design depth of -12.0 m (LAT) 
using a trailer hopper dredge. Further investigation resulting from the dredging difficulties indicated that very 
low strength cemented material existed in several location where the channel floor was generally at a 
relatively higher RL. Surveyors identified forty-six locations with a higher channel floor level, a grab dredge 
was mobilised to site and monitoring was undertaken during dredging on forty-three of these locations to 
better estimate the percentage of material comprising rock or cemented materials which would be classified 
by Australian Standard AS1276 “Engineering Classification of Rock” as exceeding the rock strength class 
‘extremely low’.  

The observations made during dredging were generally consistent with inferred subsurface conditions 
reported from the previous geotechnical investigations. Observations indicated that the dredged material 
generally comprised very stiff to hard grey and brown sandy clay and clay, and medium to coarse grained 
clayey sand. Thin layers of surface sediment (up to an estimated depth of 50 mm) were noted in various 
locations. As expected these surface sediments would result in previously dredged areas from tidal and 
seasonal movement of loose and soft surface sediment. 

The monitoring summarised that the conditions varied considerably across the areas, material strength and 
composition also varied greatly between consecutive grabs. As an average, it was estimated that 5 to 10% of 
the total surface area1 monitored contained materials comprising ‘low strength’ rock or cemented materials. 
These materials were described as “weakly cemented to very weakly cemented grey and brown medium to 

                                                      
1 Total sum of the area at each of the forty-three locations nominated across channel as having the highest potential to contain the cemented soils or  low strength rock. 



TOWNSVILLE PEP 

  

November 2012 
Report No. 117633023-002-R-Rev 1  

 

coarse grained clayey sand and sandy clay often encountered as a 50 – 150 mm thick capping layer”. Point 
load testing on cemented material indicated classifications within the Australian Standard AS1276 
“Engineering Classification of Rock” of ‘extremely low’ to ‘low’ strength. 

6.0 GENERAL ENGINEERING COMMENTS 
6.1 Summary of Revetment Advice 
A stability assessment was undertaken in 2008 on typical revetment profiles at sections generated from 
boreholes drilled in the proposed reclaim area advised by Port of Townsville. The boreholes used for this 
analysis are considered to be consistent with previously published material. Analysis were performed for 
what were considered to be “extreme” conditions in which the water level was at lowest astronomical tide 
(0 m LAT = -1.86 m AHD) and also for more “normal” conditions for which the water level was modelled at 
1.0 m LAT. A construction case comprising “extreme conditions” with temporary loading from machinery 
under a simulated dewatered construction and a dynamic loading case (earthquake loading case) were 
performed on the worst case profile. 

The findings indicate that an adequate factor of safety (FOS) against instability can be achieved under 
“extreme”, “normal” and temporary loading conditions provided the following issues are addressed. These 
comments may need to be clarified and/or amended if further detailed investigation or detailed design can 
demonstrate otherwise: 

 Soft silts/clays are removed from the entire footprint of the revetment embankments. Thicker zones of 
firm and/or firm to stiff clays (typically further seaward from the existing Eastern Reclamation area) may 
require at least partial removal. 

 Batter slopes for the revetment walls are to be limited to no steeper than 1V:1.5H and additional toe 
support in the way of armour rock will be required across the seaward side of the revetment wall. This 
additional toe rock will need to be placed at a slope of no steeper than 1V:2H below approximately -
1.0 m LAT (pending further investigation and detailed design). 

 Dredged batter slopes are to be no steeper than 1V:3H (unless further detailed investigation and design 
can demonstrate that the materials at these locations can tolerate steeper batter slopes).  

It is further reported that additional stability assessment will be required during the design stage of the 
project and on filling above the level of the revetment wall (i.e. for surcharging). Preliminary specifications 
limiting maximum batter slopes to 1V:2H and minimum toe setbacks for the surcharge at 10 m from the top 
of the revetment are reported. More detailed assessment and design will be required to confirm this during 
detailed design. 

Laboratory testing of the seabed sediments indicates that the materials are of low strength and highly 
compressible. These properties result in a high potential for the materials to cause instability and significant 
settlement if left in place under revetment walls, filling and other structures. It has been recommended that 
these materials be removed from under the footprint of revetment walls and land reclamation areas prior to 
filling. 

6.2 Summary of Earthworks Advice 
6.2.1 General 
It is understood that in general terms the proposed construction comprises the formation of revetted 
embankments around the reclamation area and filling with materials from surrounding areas that are 
proposed to be deepened for shipping channels, berth pockets and swing basins. 

We understand that wet construction techniques will be used to form the reclamation 

 Wet Construction.  The wet construction option was the manner in which the previous reclamation was 
undertaken. Typically, wet construction would involve dredging and using the dredged spoil (or portion 
of it) as fill material in the reclamation area. 
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Another alternative option is suggested combining both wet and dry construction – for example bunding the 
reclamation area, dewatering of part of the reclamation area, “cutter suction” or grab dredging into the other 
part of the reclamation area, drying of the dredge materials and “conventional” filling. Dependant on the 
dredge material properties stabilisation (via say lime) or other material improvement technique may need to 
be added (eg for ASS/PASS treatment). 

6.2.2 Dredgeability 
The dredging operation undertaken across Platypus Channel in 1993 was predominantly done so using the 
Westham Dredging Contractors Pty Ltd (WH) Resolution, a trailer hopper dredge. It has been reported that 
the trailer hopper dredge was unable to achieve excavation to the required design level (-12 m LAT) at 
several locations comprising and attempts using the WH resolution and a ‘sweep bar’ pushed by the WH 
Reliance had very limited success. Dredging to design level was achieved at these locations using the grab 
dredge WH Goomai. No difficulties were reported dredging these locations using the grab dredge. 
Observations made during dredging suggest that the materials excavated at these locations comprised from 
0% to 50% ‘extremely low’ to ‘low’ strength cemented materials and were generally found as a 50 mm to 
150 mm thick capping layer. 

Cemented material was not recorded in the boreholes excavated in either the proposed extension area to 
the existing Eastern Reclamation Area or along Platypus Channel. For removal of materials encountered in 
boreholes, conventional “cutter suction” dredging as used in the Port in the past is expected to be 
achievable. Mechanical dredging methods such as grab or bucket dredges may also be feasible. Appropriate 
dredge techniques should be assessed by an experienced dredging contractor once more detailed 
investigations have been undertaken.  

6.2.3 Suitability of Dredged Materials as Fill 
As mentioned in Section 6.1 the laboratory testing of the seabed sediments indicates that the materials are 
of low strength and highly compressible. If dredged to land, these materials will need to be confined within an 
excavation or bunds. If “dry” excavated and transported to land these materials may still need to be confined 
within an excavation or bunds as they have the potential to “liquefy” during this process. These materials are 
not considered to be suitable for reuse as fill without significantly drying and lime treatment. 

Laboratory test results indicate that the seabed sediments have a low potential for dispersion in sea water. 
However, the laboratory test results also indicate that the seabed sediments have a low to high potential for 
dispersion in fresh water and therefore erosion control is likely to be required if these materials are exposed 
to rainfall. 

Published material indicates that the substrata below the seabed sediment generally comprises stiff to hard 
clays/sandy clays and medium dense to very dense sand/clayey sand.  

The geotechnical reports published on the site suggest these materials are expected to be suitable for re-use 
as fill provided organic materials, materials greater than 75 mm in size are removed and cemented materials 
are either crushed to less than 75 mm in size or removed (if encountered), and provided they are moisture 
conditioned for compaction. It has been noted that clayey fills have the potential to heave after construction, 
particularly if compacted dry of optimum moisture content. It is suggested that the potential use of dryer 
materials in the upper fill layers be assessed at the time of construction. 

7.0 CONSTRAINTS AND OPPORTUNITIES 
7.1 Constraints 
 Seabed sediments are weak compressible and at high moisture contents. If left in place below 

revetments they are likely to cause instability and high volume reductions once loaded. These materials 
are fine grained with high percentages of clay sized particles. 

 The materials below the sea bed sediments are generally clay, sandy clay and clayey sand. These 
materials if disturbed and mixed with water during dredging form fill material that requires significant 
treatment and drying back before they can be used as a structural fill. 
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 Cemented hard pan layers that are resistant to cutter section dredging have been encountered at 
several locations along Platypus Channel. Dredging of these areas required establishment of a clam 
shell dredge to achieve penetration.  

 Dependent upon the load requirements for piles, driven pile penetration into some foundation zones 
may require chopping and pre-coring. 

 No significant volumes of sand have been encountered within the historical investigations 

7.2 Opportunities 
 There is no indication within the Port Expansion area of materials that will be difficult to excavate using 

dredging techniques. 

 The materials encountered below the sea bed sediments have been found to be able to be used as 
structural fill if appropriately moisture conditioned and compacted. 

 

8.0 LIMITATIONS 
Your attention is drawn to the document - “Limitations”, which is included in Appendix B of this report. The 
statements presented in this document are intended to advise you of what your realistic expectations of this 
report should be, and to present you with recommendations on how to minimise the risks associated with the 
services provided for this project.  

The document is not intended to reduce the level of responsibility accepted by Golder Associates, but rather 
to ensure that all parties who may rely on this report are aware of the responsibilities each assumes in so 
doing. 

 

GOLDER ASSOCIATES PTY LTD  

 

 

 

Wyn Binmore  
Associate/ Principal Geotechnical Engineer  
 

WSB/wsb 

 

A.B.N. 64 006 107 857  
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DATE:  11/12/07
DATE:  14/3/08

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA01

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  SE/SA-BT

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483182 m E  7872658 m N  55  AMG66
SURFACE RL:  -4.00 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  11.95 m
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DATE:  10/12/07
DATE:  14/3/08

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA02

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
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CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483364 m E  7872392 m N  55  AMG66
SURFACE RL:  -3.80 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  12.45 m
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DATE:  12/12/07
DATE:  14/3/08

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA03

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  SE/SA-BT

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483747 m E  7872147 m N  55  AMG66
SURFACE RL:  -3.40 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  12.45 m

GAP gINT FN. F01a
RL2
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This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA04

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  SE/SA-BT

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 484059 m E  7871715 m N  55  AMG66
SURFACE RL:  -3.00 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  12.45 m

SOIL / ROCK MATERIAL DESCRIPTION
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.  Grading to brown/orange, grey with some clay at
6.0m depth

Sandy CLAY
Medium to high plasticity, dark grey, fine to coarse
sand

.  Grading to clayey SAND at 1.2m depth
Clayey SAND
Fine to coarse sand, dark grey, medium plasticity, wet,
medium dense

.  Grading to SAND with some clay

SAND
Fine to coarse sand, grey, wet, medium dense with
some clay and fine to medium gravel

.  Grading to SAND at 5.5m depth

-13.50

.  Layer of fine to medium gravel at 6.3m depth
Clayey SAND/SAND
Fine to coarse sand, brown, medium plasticity, wet,
medium dense with some bands of fine to medium
gravel
.  Band of fine to medium gravel at 7.8m depth

Clayey Gravelly SAND
Fine to coarse sand, grey and brown, medium
plasticity, fine to medium gravel, wet, medium dense

.  Grading to dense at 10.5m depth

Clayey SAND
Fine to coarse sand, grey, high plasticity, wet, medium
dense
END OF BOREHOLE @ 12.45 m

.  Grading to clayey SAND at 5.0m depth
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SPT 9.50-9.95 m
7,9,9  N = 18

SPT 11.00-11.45
m
9,8,10  N = 18

SPT 12.50-12.95
m
12,16,19  N = 25

SPT 5.00-5.45 m
5,6,5  N = 11

SPT 0.00-0.45 m
RW/450mm

-15.68

SPT 8.00-8.45 m
9,11,11  N = 22

M

SPT 6.50-6.95 m
10,14,18  N = 32

SPT 0.50-0.95 m
RW/450mm
SPT 1.00-1.45 m
RW/450mm
SPT 1.50-1.95 m
RW/450mm
SPT 2.00-2.45 m
2,3,5  N = 8
SPT 2.50-2.95 m
3,3,4  N = 7

SPT 3.50-3.95 m
3,4,3  N = 7

W V
S

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
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Field Material Description

GAP gINT FN. F01a
RL2

DATE:  14/12/07
DATE:  14/3/08

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA05

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KJR
CHECKED:  SE/SA-BT

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 484361 m E  7871283 m N  55  AMG66
SURFACE RL:  -2.68 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  13.00 m
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Sampling
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SOIL / ROCK MATERIAL DESCRIPTION
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Silty Sandy CLAY
High plasticity, pale brown-grey, orange-brown and
brown, moist, hard

Clayey Silty SAND
fine medium and coarse sand, dark grey high liquid
limit, trace of organic material, wet, very soft

Silty SAND
Fine grained, dark grey with trace of organic matter
Silty CLAY
light grey and pale brown, medium to course sand
particles,moist stiff,  trace of sand and gravel,

.  Some sand and gravel at 3.4m depth
Sandy SILT
Low liquid limit,pale brown and orange brown, fine
grained sand,moist, stiff

Gravelly Silty CLAY
High plasticity, pale brown and grey, with some sand,
moist very stiff

SAND
Fine to coarse sand,  pale brown, trace of silt and
gravel,moist, medium dense
.  Grey at 8.35m depth

SAND
Fine to coarse sand, pale brown, moist medium dense
.  Gravelly SAND lense, fine to coarse sand, brown at
9.65m depth
SAND
Fine to coarse sand, trace of silt, grey, moist, medium
dense
Gravelly SAND
Fine to coarse sand, trace of silt, brown, moist, medium
dense

SAND
Fine to coarse sand, trace of gravel and silt, grey,
moist, dense

3.40

Sandy SILT
High plasticity,pale brown, orange-brown and grey, fine
to coarse sand, trace of gravel, with some clay, moist
very stiff6.00

1.80
2.00

5.70

7.60

9.50

10.50

12.80

END OF BOREHOLE @ 13.00 m
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.  Grading to pale brown and stiff at 6.0m depth

SPT 8.50-8.93 m
17,26,30/130mm

U50 7.00-7.30 m
PP = 500 kPa

0.20

.  Some fine to coarse sand and fine to medium gravel,
stiff at 5.5m depth

CLAY
High plasticity, dark grey, occasional shell fragments,
with some fine to coarse sand and organic material

.  Grading to sandy CLAY at 3.5m depth

Sandy SILT/Silty SAND
Medium plasticity, dark grey, fine to coarse sand,
occasional shell fragments and organic matter, wet,
very soft

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

V
S

9.50

4.00

U50 2.50-2.70 m
PP = 20 kPa

8.50

9.50

8.50

4.00

0.20

U50 5.50-5.90 m

L
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t-V
S
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t
S

Silty SAND
Medium plasticity, dark grey, fine to coarse sand,
occasional shell fragments  and organic matter, wet,
very soft

DS 1.00-1.25 m

M
W

-12.14

U50 4.00-4.40 m
PP = 40 kPa

Field Material Description
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Sampling
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.  Grading to stiff to very stiff at 7.0m depth
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SHEET:   1  OF  1
COORDS: 484655 m E  7870882 m N  55  AMG66
SURFACE RL:  -2.64 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  9.50 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  SE/SA-BT

 REPORT OF BOREHOLE:  TPA06

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

DATE:  18/12/07
DATE:  14/3/08

GAP gINT FN. F01a
RL2
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SOIL / ROCK MATERIAL DESCRIPTION

5.50

CH

-8.14

-8.64

-9.64

-10.44

-6.14
3.50

-2.84

6.00

7.00

7.80

8.30

SM

-11.14

.  Grading to clayey fine to coarse SAND at 7.8m depth

.  Grading to sandy CLAY at 8.3m depth
Sandy CLAY
High plasticity, pale brown, fine to coarse sand, moist,
hard
END OF BOREHOLE @ 9.50 m
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SPT 13.00-13.42
m
15,25,30/120mm
PP = >600 kPa

SPT 1.00-1.45 m
5,9,11  N = 20
PP = 420 kPa

M
W

M
M

DS 0.00-0.25 m
DS 0.25-0.50 m
DS 0.50-0.75 m

DS 1.00-1.25 m

U50 2.50-2.80 m
PP = 550 kPa

U50 4.00-4.40 m
PP = 210 kPa

U50 5.50-5.90 m
PP = 180 kPa

SPT 7.00-7.45 m
9,14,15  N = 29

SPT 8.50-8.95 m
6,13,16  N = 29

SPT 10.00-10.45
m
7,9,11  N = 20
PP = 260 kPa

SPT 11.50-11.95
m
9,12,18  N = 30

DS 0.75-0.10 m
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STRUCTURE AND
ADDITIONAL

OBSERVATIONS
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Drilling

GAP gINT FN. F01a
RL2

DATE:  7/12/07
DATE:  14/3/08

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA07

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  SE/SA-BT

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483439 m E  7871885 m N  55  AMG66
SURFACE RL:  -2.78 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  13.42 m
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FIELD TEST

Sampling
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SOIL / ROCK MATERIAL DESCRIPTION
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Field Material Description

Sandy Clayey SILT
High plasticity, brown mottled grey, fine to medium
sand, moist, hard

.  Grading to sandy clay, low to medium plasticity, light
grey, fine to coarse sand at 1.4m depth
.  Grading to sandy clay, fine to coarse sand, pale
brown/grey, low to medium plasticity at 2.0m depth
Sandy CLAY
High plasticity, pale brown, fine to coarse sand, moist,
very stiff
CLAY
High plasticity, orange/brown with some fine to coarse
sand, moist, very stiff

.  Some fine gravel present at 5.5m depth
Sandy CLAY
Fine to medium sand, pale brown, low to medium
plasticity, moist, very stiff

.  Grading to fine sand, grey and orange bands at 7.0m
depth

.  Grading to orange-brown with fine to coarse sand
from 8.0m depth

Sandy CLAY
Medium plasticity, grey/orange, fine sand, moist, very
stiff

.  Grading to clay with some fine sand, pale brown,
medium high

Sandy SILT
Medium plasticity, dark grey, fine to coarse sand,
moist, very soft

Silty CLAY
Medium plasticity, grey-brown, with some fine to
medium sand, moist, hard
END OF BOREHOLE @ 13.42 m

CH

5.50

CLAY
Medium to high plasticity, orange-brown, trace of fine to
coarse sand, moist, very stiff

13.42
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2.50

3.50

5.80

8.70

9.00

.  Grading to green-brown/light grey and stiff at 1m
depth

12.50

CLAY
High plasticity, dark grey, some fine to coarse sand,
moist, soft then stiff
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1.00

SPT 7.00-7.45 m
5,8,14  N = 22

M
W

M
W

M

U50 1.00-1.40 m
PP = 590 kPa

SPT 2.50-2.95 m
5,8,11  N = 19
PP = 340 kPa

SPT 5.50-5.95 m
PP = 260 kPa

SPT 8.50-8.95 m
18,24,30/120mm

SPT 10.00-10.45
m
19,30/140mm
PP = >600 kPa

SPT 11.50-11.95
m
16,17,21  N = 38
PP = 550 kPa

SPT 13.00-13.45
m
12,18,26  N = 44
PP = >600 kPa

U50 4.00-4.35 m
PP = 270 kPa
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ADDITIONAL

OBSERVATIONS
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Field Material Description

GAP gINT FN. F01a
RL2

DATE:  6/12/07
DATE:  14/3/08

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA08

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  SE/SA-BT

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483738 m E  7871467 m N  55  AMG66
SURFACE RL:  -2.40 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  13.95 m

R
E

C
O

V
E

R
E

D

SAMPLE OR
FIELD TEST

Sampling

M
E

TH
O

D

W
A

TE
R

P
E

N
E

TR
A

TI
O

N
R

E
S

IS
TA

N
C

E

SOIL / ROCK MATERIAL DESCRIPTION
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CLAY
High plasticity, orange/brown, trace of fine to coarse
sand, moist, very stiff

Sandy CLAY
High plasticity, orange-brown, fine to coarse sand, with
some fine to medium gravel, moist, very stiff

.  Layer of clayey SAND, fine to coarse sand, low to
medium plasticity, orange/brown to 5.3m depth

12.00

.  Layer of clayey SAND/Sandy CLAY, fine to coarse
sand, orange/brown

.  Grading to green/brown

CLAY
High plasticity, light grey with some fine to coarse sand,
fine gravel, moist, very stiff

.  Grading to light grey, high plasticity at 0.8m depth

Clayey SAND
Fine to coarse sand, pale brown, low to medium
plasticity, wet, medium dense, traces of fine gravel,
moist, medium dense

.  Grading to sandy CLAY/CLAY, medium to high
plasticity, fine to medium sand

.  Becoming more gravelly at 8.5m depth

Sandy CLAY
Medium plasticity, pale brown, with fine to coarse sand,
moist, Hard
CLAY
High plasticity, pale brown, trace of fine to coarse sand,
moist, hard

Clayey SAND
Fine to coarse sand, pale brown, low to medium
plasticity, wet, dense
.  Becoming sandy CLAY/clayey SAND, fine to coarse
sand, pale brown, low to medium plasticity at 12.0m
depth
CLAY
High plasticity, pale brown, hard with some fine to
coarse sand, moist, hard
END OF BOREHOLE @ 13.95 m

.  Grading to clayey SAND
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Clayey SILT
Low to medium plasticity, dark grey, traces of fine sand
and shell fragments, wet, soft
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SPT 9.00-9.45 m
8,19,31  N = 50

DS 0.70-1.15 m
U50 1.15-1.55 m
SPT 1.55-2.00 m

U50 2.50-2.90 m

SPT 3.00-3.45 m
6,8,11  N = 19
PP = 370 kPa

U50 4.00-4.40 m

SPT 4.50-4.95 m
5,7,7  N = 14

SPT 7.50-7.95 m
4,7,12  N = 19

DS 0.00-0.30 m

SPT 10.50-10.95
m
13,19,21  N = 40

SPT 12.00-12.45
m
15,15,21  N = 36

SPT 13.50-13.95
m
14,22,33  N = 55

SPT 6.00-6.45 m
3,3,6  N = 9
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DS 0.30-0.60 m
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This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

7.50

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

9.00

CLIENT:
PROJECT:
LOCATION:
JOB NO:

12.00

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

13.50

-6.20

13.95

4.50

DATE:  13/11/07
DATE:  7/12/07

 REPORT OF BOREHOLE:  TPA09

COORDS: 483958 m E  7871136 m N  55  AMG66
SURFACE RL:  -2.20 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  13.95 m

5.50

0.20
0.50

GAP gINT FN. F01a
RL2

Sandy CLAY
Medium-high plasticity,  yellow-brown, fine-coarse
sand, wet, hard

CLAY
High plasticity, light grey/pale brown, wet, hard, with
some fine-coarse sand present
END OF BOREHOLE @ 13.95 m

SAND
Fine-coarse grained, light grey/pale brown, dense to
very dense, traces of fine gravel, with some clay
present

Clayey SAND
Fine-coarse sand, light grey/pale brown, wet, medium
dense

-2.70

Silty SAND
Fine-coarse sand, dark grey, low-medium plasticity,
wet, very loose, occasional shell fragments

SC

.  Grading to clayey SAND at 10.7m
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Sandy SILT
Medium plasticity, dark grey, fine-medium sand, wet,
very soft, occasional shell fragments
Sandy CLAY
High plasticity, dark grey, fine-medium sand, firm, wet
.  Grading to light grey at 1.55m

.  Grading to light grey / pale brown with fine-coarse
sand, very stiff

.  Increasing sand from approximately 4m

Clayey SAND
Fine-medium sand, yellow-brown, medium plasticity,
wet, medium dense

Sandy CLAY
High plasticity, orange-brown, fine-coarse sand, moist,
stiff with traces of fine gravel



-16.65

SPT 15.00-15.45
m
10,26,30  N = 56

SPT 12.00-12.45
m
9,7,5  N = 12

SPT 10.35-10.80
m
6,8,6  N = 14

U50 1.50-1.90 m
PP = 2.9 kPa

W
M

W
M

DS 0.00-0.50 m

SPT 13.50-13.95
m
9,12,14  N = 26

DS 1.20-1.50 m

SPT 1.90-2.35 m
3,3,6  N = 9
PP = 2 kPa
U50 2.35-2.75 m

SPT 3.45-3.90 m
4,7,11  N = 18
PP = 2.8 kPa
SPT 4.35-4.80 m
1,2,3  N = 5

SPT 5.85-6.30 m
6,10,10  N = 20

SPT 7.35-7.80 m
4,5,8  N = 13

SPT 8.85-9.30 m
10,11,8  N = 19

DS 0.50-1.00 m V
S
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OBSERVATIONS
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GAP gINT FN. F01a
RL2

M
E

TH
O

D

DATE:  9/11/07
DATE:  7/12/07

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA10

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 484195 m E  7870711 m N  55  AMG66
SURFACE RL:  -1.20 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  15.45 m
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SOIL / ROCK MATERIAL DESCRIPTION

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

G
R

A
P

H
IC

LO
G

END OF BOREHOLE @ 15.45 m

.  Grading to light brown

.  Grading to yellow-orange with some fine sand and
firm

.  Increasing to fine-coarse sand

Clayey SAND
fine to coarse sand, orange-light brown, low to medium
plasticity, wet, medium dense

SAND / Clayey SAND
Fine to coarse sand, pale brown, wet,medium dense,
occasional fine to medium gravel

.  Becoming clayey SAND pale brown/light grey, low to
medium plasticity at approximately 9.8m
SAND
Fine to coarse sand, pale brown/light grey, wet,
medium dense, trace of fine gravel and some clay
present

Clayey SAND
Fine to coarse sand, light brown/grey, medium
plasticity, wet, medium dense

Clayey SAND / Sandy CLAY
Fine to medium sand, light brown/grey, medium
plasticity, moist, dense/hard

Sandy SILT
Low-medium plasticity, dark grey, fine to coarse sand,
wet, very soft, occasional shell fragments

ML

.  Becoming more uniformly graded sand

15.45

1.20

1.90

7.35

8.80

10.35

CLAY
High plasticity, light grey, stiff, trace of fine to coarse
sand, moist

15.00

Silty CLAY
High plasticity, dark grey, wet, stiff, trace of fine to
coarse sand and organic material, occasional shells

13.50
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5.40
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14.10

-6.60

9.80



W

SPT 13.50-13.95
m
13,18,25  N = 43

SPT 12.00-12.45
m
9,12,14  N = 26

SPT 10.50-10.95
m
9,11,14  N = 25

SPT 9.00-9.45 m
5,8,8  N = 16

SPT 7.50-7.95 m
4,5,6  N = 11

SPT 6.00-6.45 m
8,13,16  N = 29
PP = >600 kPa

SPT 4.50-4.95 m
5,6,7  N = 13
PP = 300 kPa

U50 3.00-3.40 m
PP = 120 kPa

SPT 1.50-1.95 m
RW/450mm

13.95

12.70

6.60

3.90

1.50

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
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COORDS: 484373 m E  7870511 m N  55  AMG66
SURFACE RL:  -2.16 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  13.95 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

 REPORT OF BOREHOLE:  TPA11

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

DATE:  30/11/07
DATE:  7/12/07

GAP gINT FN. F01a
RL2
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SOIL / ROCK MATERIAL DESCRIPTION
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-14.86

END OF BOREHOLE @ 13.95 m

ML

10.70

5.50

SHEET:   1  OF  1

.  With some clay from 10.7m depth

SAND
Fine to coarse sand, brown, trace of silt and fine gravel,
wet, medium dense

-12.86

-8.76

-7.66

-6.06

-5.16

-3.66

-3.16

-2.16

1.00

SW

W
B

Clayey SAND
Fine to coarse sand, brown, medium plasticity clay,
moist, dense, grading to hard sandy clay in places

SC

3.00

CI

Sandy SILT
Low to medium plasticity, dark grey, fine to coarse
sand, wet, very soft, occasional shell fragments

.  Grading to sandy clay at 1.0m depth

Sandy CLAY
Low to medium plasticity, dark grey, fine to coarse
sand, wet, very soft, occasional shell fragments

.  Becoming more sandy  and firm from 3m depth

Sandy CLAY
Medium plasticity, brown, mottled grey, fine to coarse
sand, moist, very stiff

CI

.  Trace of white calcite and cemented calcite nodules
from 5.5m depth



8.50

14.95

14.50

11.50

SPT 14.50-14.95
m
8,9,14  N = 23

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

2.50

SPT 13.00-13.45
m
8,9,10  N = 19

SPT 11.50-11.95
m
9,11,10  N = 21

SPT 10.00-10.45
m
6,7,6  N = 13

SPT 8.50-8.95 m
10,9,12  N = 21

SPT 7.00-7.45 m
10,13,21  N = 34
PP = 5.5 kPa

SPT 5.50-5.95 m
7,8,10  N = 18
PP = 3.6 kPa

SPT 4.00-4.45 m
6,9,12  N = 21
PP = 3.5 kPa

SPT 2.50-2.95 m
6,8,11  N = 19
PP = 3.5 kPa

SPT 1.00-1.45 m
1/450mm
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Sampling
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SOIL / ROCK MATERIAL DESCRIPTION

P
E

N
E

TR
A

TI
O

N
R

E
S

IS
TA

N
C

E

W
A

TE
R

R
E

C
O

V
E

R
E

D

G
R

A
P

H
IC

LO
G

13.70

-10.80

-12.30
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2.20

5.80

-4.80
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SW

Clayey SAND
Fine to coarse sand, pale brown, low plasticity, wet,
medium dense

4.00

CLAY
High plasticity, brown/grey, wet, very stiff, with some
fine to coarse sand present, friable
END OF BOREHOLE @ 14.95 m
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DATE:  28/11/07
DATE:  7/12/07

GAP gINT FN. F01a
RL2

W
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This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA12

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483846 m E  7870319 m N  55  AMG66
SURFACE RL:  -0.80 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  14.95 m
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SAND/Clayey SAND
Fine to coarse, pale brown, low plasticity, loose

8.50

2.50

.  Grading to clay

10.00

Sandy SILT/Sandy CLAY
Low to medium plasticity, dark grey, fine to coarse
sand, very soft, occasional shell fragments

11.50

.  Grading to sandy CLAY
CLAY
High plasticity, dark grey, wet, very stiff, occasional fine
to coarse sand

.  Grading to brown with trace of fine to coarse sand

.  Grading to yellow-brown

SAND
Fine to coarse, yellow-brown, wet with some clay

14.95

14.50



U50 4.00-4.40 m

W

DS 0.00-0.25 m
DS 0.25-0.50 m
DS 0.50-0.75 m
DS 0.75-1.00 m

SPT 12.50-12.95
m
7,14,17  N = 31

SPT 2.50-2.95 m
RW/450mm

SPT 4.50-4.95 m
RW/450mm

U50 5.50-5.90 m

U50 6.50-6.90 m

SPT 8.00-8.45 m
RW,1,4  N = 5

SPT 9.50-9.95 m
7,7,2  N = 9

SPT 1.00-1.45 m
RW/450mm

8.25

1.25
1.00

-15.40

SPT 14.00-14.50
m
17,18,20  N = 38

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
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DATE:  29/11/07
DATE:  7/12/07

GAP gINT FN. F01a
RL2

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA13

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 484080 m E  7870140 m N  55  AMG66
SURFACE RL:  -0.90 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  14.50 m
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D SOIL / ROCK MATERIAL DESCRIPTION

Clayey SAND
Fine to medium sand, grey, low plasticity, wet, dense

Sandy CLAY
Low-medium plasticity, dark grey, fine to coarse sand,
wet, very soft, occasional fine gravel
CLAY
High plasticity, dark grey, wet, very soft

Sandy CLAY
Fine to coarse sand, dark grey, medium plasticity,
moist, firm, occasional shell fragments,
.  Grading to fine to coarse sand
Clayey SAND
Fine to coarse sand, dark grey, low plasticity, wet,
loose, lots of shell fragments present, fine gravel

.  Sandy clay layer at 12m to 12.2m depth

.  Grading to fine to coarse sand at 13.5m depth with
some fine gravel
Clayey SAND
Fine to coarse sand, brown/grey, low to medium
plasticity, wet, dense, with some gravel
END OF BOREHOLE @ 14.50 m

Gravelly Clayey SAND
Fine to coarse sand, grey-brown, low plasticity, fine to
medium gravel

Sandy SILT / Sandy CLAY
Low-medium plasticity, dark grey, fine to coarse sand,
wet, very soft, occasional shell fragments

SC

MI/
CI

CI
CH

CI
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B

SC
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-0.90
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GAP gINT FN. F10
RL2

DATE:  19/11/07
DATE:  7/12/07

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA14c

CONE No.:
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483011 m E  7870335 m N  55  AMG66
SURFACE RL:  -1.10 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  4.76 m
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SPT 6.50-6.95 m
5,6,9  N = 15
PP = 220 kPa

SPT 5.00-5.45 m
7,11,13  N = 24
PP = 360 kPa

M

-17.60

SPT 9.50-9.95 m
16,21,27  N = 48

SPT 11.00-11.45
m
12,14,17  N = 31

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

4.76

SPT 8.00-8.45 m
20,22,27  N = 49

11.00

SPT 15.50-15.95
m
15,20,28  N = 48

SPT 14.00-14.30
m
19,38  N = 38

SPT 12.50-12.95
m
14,16,12  N = 28

.  Becoming clayey sand at 7.5m depth

END OF BOREHOLE @ 16.50 m

.   Grading to orange brown with fine sand

.  Trace of fine to medium gravel from 12.8 -12.95m

.   Grading to light grey/yellow-brown with fine-coarse
sand, and very stiff

.  Becoming sandy clay at 12m depth

.  Becoming clay at 11.3m depth

Sandy CLAY
Medium plasticity, yellow-brown, fine sand, moist, hard,
fissuring

Clayey SAND
Fine to coarse grained, yellow-brown, low to medium
plasticity, wet, dense

.  Becoming clayey sand at 9.4m depth

Sandy CLAY / Clayey SAND
Low to medium plasticity, light grey/brown, fine to
coarse sand, light grey/brown, moist, hard to very
dense, traces of shell fragments

 CLAY
Medium plasticity, light brown and grey, with some
fine-coarse sand and fine gravel

Gravelly Sandy CLAY
High plasticity, yellow-brown and grey, fine gravel with
fine to coarse sand, wet very stiff, trace of shell
fragments
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.  Layer of clay at 9.2m depth9.50
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Start Soil Borehole @ 4.76 m
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Field Material Description

SAMPLE OR
FIELD TEST
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Sampling

GAP gINT FN. F01a
RL2
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This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA14

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483011 m E  7870335 m N  55  AMG66
SURFACE RL:  -1.10 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  16.50 m
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END OF PIEZO-CONE PROBE @ 6.36 m
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GAP gINT FN. F10
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DATE:  19/11/07
DATE:  7/12/07

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA15c

CONE No.:
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009
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COORDS: 483291 m E  7870117 m N  55  AMG66
SURFACE RL:  -0.80 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  6.36 m
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SPT 11.00-11.45
m
14,16,22  N = 38

SPT 15.50-17.00
m
14,20,18  N = 38

SPT 14.00-14.45
m
10,13,18  N = 31

.  Grading to medium plasticity and orange-brown with
pockets of fine-medium grained sand

.  Grading to pale-brown and grey

.  Grading to yellow-brown and grey and hard

CLAY
Medium to high plasticity, yellow-brown, with some fine
to coarse sand, moist, stiff, traces of fine gravel

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

Start Soil Borehole @ 6.36 m
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Clayey SAND/SAND
Fine to medium sand, pale brown, low plasticity, wet,
dense

SHEET:   1  OF  1
COORDS: 483291 m E  7870117 m N  55  AMG66
SURFACE RL:  -0.80 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  17.45 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

 REPORT OF BOREHOLE:  TPA15

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

DATE:  19/11/07
DATE:  7/12/07

GAP gINT FN. F01a
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SOIL / ROCK MATERIAL DESCRIPTION
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-17.30

.  Grading to sand at 13m depth

SAND
Fine to coarse sand, yellow-brown, wet, dense

.  Grading to clayey sand at 16.5m depth

Sandy CLAY
Medium plasticity, brown-yellow, fine to coarse sand
END OF BOREHOLE @ 17.45 m
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END OF PIEZO-CONE PROBE @ 8.22 m
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GAP gINT FN. F10
RL2

DATE:  19/11/07
DATE:  7/12/07

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA16c

CONE No.:
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 482734 m E  7869897 m N  55  AMG66
SURFACE RL:  -2.38 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  8.22 m
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SPT 11.50-11.95
m
14,18,20  N = 38

SPT 17.50-17.92
m
12,27,30/120mm

SPT 16.00-16.45
m
10,18,32  N = 50

SPT 14.50-14.80
m
22,31/150mm

SAND
Fine to coarse sand, grey, wet

17.92

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

13.00

Start Soil Borehole @ 8.22 m
8.50
8.228.22

SPT 10.00-10.45
m
6,11,14  N = 25

16.00

13.00

10.00

8.50

SPT 13.00-13.45
m
18,22,28  N = 50
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SPT 8.50-8.95 m
3,9,8  N = 17
PP = 400 kPa
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Sampling

SAMPLE OR
FIELD TEST

M
O

IS
TU

R
E

Field Material Description
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Sandy CLAY
Medium plasticity, brown/grey/black, fine to coarse
sand, moist, very stiff

Drilling

COORDS: 482734 m E  7869897 m N  55  AMG66
SURFACE RL:  -2.38 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  17.92 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

 REPORT OF BOREHOLE:  TPA16

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

DATE:  19/11/07
DATE:  7/12/07

GAP gINT FN. F01a
RL2
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SOIL / ROCK MATERIAL DESCRIPTION
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SHEET:   1  OF  1

-13.88

-15.38

-18.38

-19.88

9.60

10.40

11.50

-12.78

.   Intermittent layers of clayey SAND present from
17.5m

.  Becoming less sandy at 8.7m depth

.  Grading to clayey sand/sand at 9.6m depth
Clayey SAND
Fine to coarse sand , pale brown, low-medium
plasticity, wet, medium dense,
.  Grading to orange
.   Grading to pale brown with sandy CLAY layer
at11.5m

.  Grading to clayey sand at 12.5m depth

Sandy CLAY
Medium to high plasticity, yellow-brown, fine to coarse
sand, moist, hard

END OF BOREHOLE @ 17.92 m

SW

Clayey SAND
Fine to medium sand, pale brown-yellow, low plasticity,
very dense
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PORE PRESSURE
RATIO (%)

END OF PIEZO-CONE PROBE @ 4.76 m
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GAP gINT FN. F10
RL2

DATE:  26/11/07
DATE:  7/12/07

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA17c

CONE No.:
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 482961 m E  7869724 m N  55  AMG66
SURFACE RL:  0.70 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  4.76 m
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SPT 13.00-13.40
m
18,30,30/100mm
PP = 370 kPa

SPT 5.50-5.95 m
11,18,12  N = 30

-15.80
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SPT 16.00-16.45
m
11,16,28  N = 44

U50 5.00-5.40 m

SPT 14.50-14.95
m
9,16,19  N = 35
PP = >600 kPa

U50 6.20-6.60 m

SPT 7.00-7.45 m
12,17,18  N = 35
PP = 400 kPa
U50 7.50-7.90 m

SPT 8.50-8.95 m

SPT 10.00-10.45
m
7,8,11  N = 19

SPT 11.50-11.95
m
13,18,23  N = 41
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DATE:  26/11/07
DATE:  7/12/07

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA17

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 482961 m E  7869724 m N  55  AMG66
SURFACE RL:  0.70 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  16.50 m
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SOIL / ROCK MATERIAL DESCRIPTION
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.  Grading to sand at 5.7m depth

.  Grading to sandy clay at 6.1m depth, high plasticity,
orange-brown, fine to medium sand, wet
Sandy CLAY
Medium to high plasticity, dark red and grey, fine sand,
wet, hard

Clayey SAND
Fine to coarse sand, yellow-brown, low plasticity, wet,
medium dense

.   Grading to  pale brown, low to medium plasticity,
wet, medium dense

.  Becoming dense at 11.5m

.  Becoming very dense at 13m

CLAY
Medium to high plasticity, orange-brown, moist, hard,
some  fine to medium sand

END OF BOREHOLE @ 16.50 m

.   Grading to high plasticity and brown with fine to
medium sand

SM

Grading to high plasticity, blue-grey / brown
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Clayey SAND/SAND
Fine to coarse sand, orange-brown, low to medium
plasticity, wet, medium dense

.  Grading to clayey sand at 5.4m depth

Silty SAND
Fine to coarse sand, dark grey, low plasticity, wet,
occasional shell fragments, very loose

Sandy SILT
Medium to high plasticity, dark grey, fine to medium
sand, wet, soft

Sandy CLAY
Medium plasticity, dark grey, fine to coarse sand, wet,
hard
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END OF PIEZO-CONE PROBE @ 6.32 m
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GAP gINT FN. F10
RL2

DATE:  20/12/07
DATE:  22/1/08

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA18c

CONE No.:  GAP 3721
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  RJ

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

G
A

P
6_

0-
1B

E
TA

_B
R

IS
C

O
LO

U
R

.G
LB

  P
IE

ZO
 C

O
N

E
  J

:\2
G

E
O

07
\0

77
69

20
09

 - 
TP

A
 - 

P
O

R
T 

E
X

P
A

N
S

IO
N

 P
R

O
JE

C
T\

G
IN

T\
07

76
92

00
9 

G
E

O
.G

P
J 

 G
A

P
5_

1.
G

D
T 

 1
9/

06
/2

00
8 

 1
2:

44
:5

7 
P

M

30
0

1

2

3

4

5

6

7

8

9

10

negative

60

D
E

P
TH

 (m
)

0 2 4 6

60

1.2

0.2

-0.8

-1.8

-2.8

-3.8

0

COORDS: 482597 m E  7869389 m N  55  AMG66
SURFACE RL:  2.20 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  6.32 m
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SPT 9.50-9.95 m
10,15,27  N = 42

SPT 15.50-15.95
m
10,15,19  N = 34

SPT 14.00-14.45
m
13,16,19  N = 35

SPT 11.00-11.45
m
9,12,17  N = 29
PP = >600 kPa

SPT 8.00-8.45 m
13,16,21  N = 37
PP = >600 kPa

SPT 6.50-6.95 m
8,10,15  N = 25
PP = 490 kPa

W
M

-15.25

SPT 12.50-12.98
m
10,16,24  N = 40
PP = >600 kPa

6.50

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
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Start Soil Borehole @ 6.50 m

COORDS: 482597 m E  7869389 m N  55  AMG66
SURFACE RL:  2.20 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  17.45 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA18

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

DATE:  20/12/07
DATE:  22/1/08
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SOIL / ROCK MATERIAL DESCRIPTION
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SHEET:   1  OF  1

CLAY
High plasticity, brown with pockets of black, with some
fine to coarse sand, moist, very stiff

CH

END OF BOREHOLE @ 17.45 m

Clayey SAND
Fine to coarse sand, pale brown, high plasticity clay
fines, wet, dense

.  Grading to clayey SAND at 15.0m depth

SAND
Fine to coarse sand, pale grey with some clay, wet,
dense

.  Increasing sand from 13.8m depth

Sandy CLAY/CLAY
High plasticity, yellow-brown, fine to coarse sand,
moist, hard

CLAY
High plasticity, pale brown, trace of fine to coarse sand,
moist, hard

.  Decreasing sand from 10.50m depth

.  Grading to brown, moist, hard at 8.0m depth
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Sandy CLAY
High plasticity, pale brown, fine to coarse sand, moist,
hard
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GAP gINT FN. F10
RL2

DATE:  19/12/07
DATE:  22/1/08

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA19c

CONE No.:  GAP 3721
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  RJ

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483761 m E  7869734 m N  55  AMG66
SURFACE RL:  0.30 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  13.80 m
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END OF PIEZO-CONE PROBE @ 13.80 m
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CORRECTED CONE RESISTANCE
(MPa)

GAP gINT FN. F10
RL2

DATE:  19/12/07
DATE:  22/1/08

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA19c

CONE No.:  GAP 3721
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  RJ

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009
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COORDS: 483761 m E  7869734 m N  55  AMG66
SURFACE RL:  0.30 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  13.80 m
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END OF PIEZO-CONE PROBE @ 5.36 m
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GAP gINT FN. F10
RL2

DATE:  23/11/07
DATE:  7/12/07

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA20c

CONE No.:
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COMMENT:
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COORDS: 483446 m E  7869315 m N  55  AMG66
SURFACE RL:  -2.70 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  5.36 m
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SPT 15.00-15.43
m
13,23,30/130mm
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SPT 16.50-16.95
m
12,24,30  N = 54

SPT 13.50-13.95
m
9,10,12  N = 22

SPT 12.00-12.50
m
13,19,29  N = 48
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m
19,30/120mm

SPT 9.00-9.42 m
17,24,30/120mm

SPT 7.50-7.95 m
7,8,15  N = 22

SPT 6.00-6.45 m
5,7,10  N = 17
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DATE:  23/11/07
DATE:  7/12/07

GAP gINT FN. F01a
RL2
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This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA20

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  WB

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 483446 m E  7869315 m N  55  AMG66
SURFACE RL:  -2.70 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  16.95 m
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.  Grading to pale brown/ brown and very dense

-8.06

-9.70

-10.20

-11.70

-13.20

CLAY
High plasticity, orange-brown, moist, very stiff with
some fine sand

16.50

16.95

END OF BOREHOLE @ 16.95 m

Clayey SAND/SAND
Fine to medium, pale brown, wet, very dense

.  Becoming sandy clay at 7m depth

Sandy CLAY
Medium to high plasticity, grey-orange/brown, fine to
coarse sand, moist, very stiff, pockets of fine sand with
occasional fine to medium gravel

.  Grading to pale brown, hard with traces of fine gravel

Clayey SAND
Fine to medium sand, pale brown, low-medium
plasticity, wet, very dense

Sandy CLAY
Medium plasticity, pale brown, fine sand, wet, hard

SAND
Fine to coarse, orange-brown, wet, medium dense,
some clay present
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END OF PIEZO-CONE PROBE @ 9.38 m
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Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

CONE No.:  GAP 3721
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  RJ

 REPORT OF PIEZO-CONE PROBE:  TPA21c

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

DATE:  4/1/08
DATE:  22/1/08
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COMMENT:
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COORDS: 483018 m E  7868982 m N  55  AMG66
SURFACE RL:  2.21 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  9.38 m
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SPT 14.50-14.95
m
8,18,27  N = 45

SPT 17.50-17.95
m
11,15,22  N = 37 END OF BOREHOLE @ 17.95 m

11.00

. Brown

. Grading to pale brown, trace of fine to coarse sand
from 16m depth

. Grading to pale brown at 14.5m

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

Clayey SAND
fine to coarse sand, brown, wet, very dense

Start Soil Borehole @ 9.41 m9.41
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7,13,23  N = 39
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m
10,16,27  N = 43
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14,25,30 for
140mm

SPT 10.00-10.45
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Silty CLAY
medium to high plasticity, brown with some sand and
fine gravel, moist, hard
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Field Material DescriptionDrilling

CLAY
high plasticity, brown, some fissuring, moist, hard

COORDS: 483018 m E  7868982 m N  55  AMG66
SURFACE RL:  2.21 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  17.95 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA21

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

DATE:  4/1/08
DATE:  22/1/08

SOIL / ROCK MATERIAL DESCRIPTION
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U50 4.50-4.90 m
PP = 240 kPa

U50 3.00-3.37 m
PP = 230 kPa

U50 1.50-1.90 m
PP = 190 kPa

DS 1.00-1.25 m

DS 0.75-1.00 m
PP = 160 kPa

DS 0.50-0.75 m
DS 0.25-0.50 m
DS 0.00-0.25 m
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SPT 7.50-7.95 m
9,16,22  N = 38
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STRUCTURE AND
ADDITIONAL

OBSERVATIONS

COORDS: 484011 m E  7872893 m N  55  AMG66
SURFACE RL:  -4.31 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  10.95 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA22

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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SOIL / ROCK MATERIAL DESCRIPTION

. With some fine to coarse sand at 3.0m depth

END OF BOREHOLE @ 10.95 m

Sandy SILT
high plasticity, orange-brown/pale brown, fine sand,
moist, hard

. Increasing silt from 10.3m depth

Clayey SAND
fine to coarse sand, pale brown to orange brown,
moderate plasticity clay, moist dense

Clayey Sand/SAND
fine to coarse sand, brown/pale brown, medium
plasticity clay, moist, dense

Sandy CLAY
high plasticity, brown, fine to coarse sand, moist, very
stiff

9.00

Sampling

10.95

. Grading to sandy clay at 5.8m

. Brown from 3.5m depth

Sandy CLAY
medium to high plasticity, dark grey, fine to coarse
sand, occasional shell fragments, wet, soft
. Decreasing sand from 0.5m depth
CLAY
high plasticity, dark gey, with some sand, moist, stiff

. Grading brown and grey at 2.0m depth

-4.31



W

SPT 10.50-10.95
m
8,13,20  N = 33

SPT 9.00-9.45 m
4,9,16  N = 25

SPT 7.50-7.95 m
8,11,14  N = 25

U50 6.00-6.40 m
PP = 380 kPa

SPT 4.50-4.95 m
3,4,8  N = 12

U50 3.00-3.40 m
PP = 180 kPa

U50 1.50-1.90 m
PP = 100 kPa
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STRUCTURE AND
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OBSERVATIONS
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COORDS: 484033 m E  7872397 m N  55  AMG66
SURFACE RL:  -4.16 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  10.95 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA23

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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SOIL / ROCK MATERIAL DESCRIPTION
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Sandy CLAY
Medium to high plasticity, orange to brown, fine to
coarse sand, moist, very stiff

Sandy CLAY
High plasticity, dark grey, fine to coarse sand,
occasional shell fragments, wet, soft
Silty CLAY
High plasticity, brown, soft, wet
.  Firm, moist from 1.5m depth

. Grading brown, stiff from 2.5m depth

. Grading to grey and brown with traces of fine to
coarse sand from 4.5m depth

Sandy CLAY
High plasticity, brown, moist, very stiff

CH

Clayey Sand/Sandy CLAY
Fine to coarse sand, orange to brown, medium to high
plasticity, traces of fine to medium gravel, moist, very
stiff/medium dense

Clayey SILT
Low liquid limit, brown, moist, hard, trace of fine gravel
END OF BOREHOLE @ 10.95 m

. Grading brown, very stiff from 6m depth
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DATE:  10/1/08
DATE:  22/1/08

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA101c

CONE No.:  GAP 3721
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: SRL
CHECKED:  RJ

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009
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COORDS: 482728 m E  7871865 m N  55  AMG66
SURFACE RL:  -3.22 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  4.50 m



12.45

Silty CLAY
Medium plasticity, pale brown with orange brown, some
sandy zones moist, hard

2.00

.  Becoming very stiff from 7.5m depth

.  Becoming hard, less gravel from 6m depth

Sandy CLAY
Medium to high plasticity, pale brown with orange
brown, some fine to coarse sand and gravel, moist,
very stiff

Silty CLAY
Medium to high plasticity, pale brown with orange
brown, some fine to coarse sand and gravel, moist, firm

Silty CLAY
Medium plasticity, grey, moist, very soft

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
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m
15,19,29  N = 48
PP = >600 kPa

SPT 10.50-10.95
m
9,14,21  N = 35
PP = >600 kPa

SPT 9.00-9.45 m
9,14,21  N = 35
PP = >600 kPa

SPT 7.50-7.95 m
7,10,13  N = 23
PP = 240 to 400
kPa

SPT 6.00-6.45 m
10,16,21  N = 37
PP = >600 kPa
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PP = 160 to 430
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.  Grey brown with some fine sand, hard

COORDS: 482728 m E  7871865 m N  55  AMG66
SURFACE RL:  -3.22 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  12.45 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  SRL
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA101

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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. CPTu from seabed to 4.53m depth
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GAP gINT FN. F10
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DATE:  8/1/08
DATE:  22/1/08

This report of piezo-cone probe must be read in conjunction with accompanying notes and abbreviations.

 REPORT OF PIEZO-CONE PROBE:  TPA102c

CONE No.:  GAP 3721
DRILL RIG:  Rason
CONTRACTOR:  Double J Drilling
RECORDED: KSR
CHECKED:  RJ

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009
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COORDS: 482696 m E  7871898 m N  55  AMG66
SURFACE RL:  -5.77 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DEPTH:  1.76 m



1.76

SPT 6.50-6.95 m
8,13,18  N = 31

SPT 9.50-9.95 m
9,14,19  N = 33

.  Grading to low plasticy, pale brown with fine to
coarse sand, hard from 6.5m depth

8.00

Sandy CLAY/Clayey SAND
Medium plasticity, grey and brown, mostly fine sand,
moist, very stiff/medium dense

.  Grading to very stiff and medium plasticity with some
fine sand at 3.5m depth

.  Band of calcrete at 2.4m depth

CLAY
High plasticity, brown and grey with some fine to
coarse sand and fine gravel, moist, very stiff

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

Start Soil Borehole @ 1.76 m
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PP = 300 kPa
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Sandy SILT
Low to medium liquid limit, orange-brown, fine sand,
moist, hard

RL

COORDS: 482696 m E  7871898 m N  55  AMG66
SURFACE RL:  -5.77 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  9.95 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  KSR
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA102

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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SOIL / ROCK MATERIAL DESCRIPTION
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6.50

CLAY
High plasticity, brown, orange-brown, moist, hard
Clayey SAND
Fine to medium sand, pale brown and pale grey, moist,
dense
END OF BOREHOLE @ 9.95 m
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. CPTu from seabed to 1.76m depth

SHEET:   1  OF  1
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PP = >600 kPa
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GAP gINT FN. F01a
RL2

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

 REPORT OF BOREHOLE:  TPA103

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  SRL
CHECKED:  RJ

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

COORDS: 482321 m E  7871036 m N  55  AMG66
SURFACE RL:  -0.92 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  11.15 m
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Sandy Silty CLAY
Medium plasticity, grey brown, fine sand, moist, hard

Silty CLAY
Medium plasticity, grey brown, some coarse sand to
fine gravel, moist, soft
.  Shell present to approximately 1m depth
.  Brown with dark grey specks, decreasing sand, very
stiff

Sandy CLAY
Medium plasticity, grey and pale brown, fine to medium
sand, moist, very stiff

.  Brown with coarse sand

.  Increasing silt, brown with mostly fine sand and trace
rounded coarse gravel, stiff

.  Pale brown and orange brown, some shell, trace
gravel

Silty SAND
Fine sand, brown, moist, very dense

1.00

Silty SAND (RS GRANITE)
Fine, pale brown and orange brown, moist, dense

.  Grading to GRANITE, yellow red, coarse, high
strength, slightly weathered to fresh
END OF BOREHOLE @ 11.15 m

Clayey SAND
Fine to medium sand, pale brown and orange-brown,
moist, dense
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Sandy CLAY
Low plasticity, grey, fine sand, wet, very soft

Silty SAND (RS GRANITE)
Fine to coarse, pale brown, some yellow red granite
fragments up to 40mm in size, moist, very dense;
grading to distinctly to extremely weathered granite with
depth
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COORDS: 482298 m E  7871031 m N  55  AMG66
SURFACE RL:  -9.72 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  4.00 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  SRL
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA104

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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OBSERVATIONS

END OF BOREHOLE @ 4.30 m
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Silty CLAY
Medium plasticity, pale brown, trace fine sand, moist,
hard

Sandy CLAY
Medium plasticity, grey, fine sand, wet, very soft
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SPT 1.00-1.45 m
15,25,28  N = 53

Silty SAND
Mostly fine to medium sand with trace of coarse sand,
pale brown, moist, very dense
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9,30/150mm
PP = 400-600 kPa
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Medium plasticity, pale brown, fine sand, moist, hard
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COORDS: 482328 m E  7871076 m N  55  AMG66
SURFACE RL:  -9.46 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  4.30 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  SRL
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA105

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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4.95

0.80

CLAY
Medium plasticity, grey, trace fine sand, wet, very soft

Silty CLAY
Medium plasticity, pale brown, trace fine to coarse
sand, moist, hard
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STRUCTURE AND
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END OF BOREHOLE @ 4.95 m

. occasional zones of white calcitic material
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16,22,30  N = 52
PP = >600 kPa

SPT 3.00-3.44 m
19,23,30/140mm
PP = >600 kPa

SPT 1.50-1.95 m
18,21,30  N = 51
PP = >600 kPa
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SOIL / ROCK MATERIAL DESCRIPTION

COORDS: 482361 m E  7871279 m N  55  AMG66
SURFACE RL:  -12.00 m   DATUM:  LAT
INCLINATION:  -90°
HOLE DIA:  100 mm   HOLE DEPTH:  4.95 m

Townsville Port Authority
Offshore Drilling Project
Townsville Port - Cleveland Bay
077692009

CLIENT:
PROJECT:
LOCATION:
JOB NO:

DRILL RIG:  Rason
DRILLER:  Double J Drilling
LOGGED:  SRL
CHECKED:  RJ

 REPORT OF BOREHOLE:  TPA106

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination.  Any references to potential contamination are

for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. F01a
RL2

DATE:  17/1/08
DATE:  22/1/08

U
S

C
 S

ym
bo

l

C
O

N
S

IS
TE

N
C

Y
D

E
N

S
IT

Y

Sampling

RLD
E

P
TH

(m
et

re
s)

SHEET:   1  OF  1

M
O

IS
TU

R
E

SAMPLE OR
FIELD TEST

Field Material DescriptionDrilling

DEPTH



 

Golder Associates 

Appendix B  
Subsurface Cross Sections and Diagrams



Information contained on this drawing is the copyright of Golder Associates Pty Ltd.  Unauthorised use or reproduction of this plan either wholly or in part without permission infringes copyright. © Golder Associates Pty Ltd 
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Section A-A’ 

NOTES:  
This figure is diagrammatic only and is not precise in all details. It provides one interpretation of 
the Borehole and CPTu data (other interpretations could be made). Refer to Borehole records 
and CPTu test reports in Appendix A for detailed information. Sea bed surface shown is 
diagrammatic only. This figure should not be used for design or costing. 
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NOTES:  
This figure is diagrammatic only and is not precise in all details. It provides one interpretation of 
the Borehole and CPTu data (other interpretations could be made). Refer to Borehole records 
and CPTu test reports in Appendix A for detailed information. Sea bed surface shown is 
diagrammatic only. This figure should not be used for design or costing. 
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NOTES:  
This figure is diagrammatic only and is not precise in all details. It provides one interpretation of 
the Borehole and CPTu data (other interpretations could be made). Refer to Borehole records 
and CPTu test reports in Appendix A for detailed information. Sea bed surface shown is 
diagrammatic only. This figure should not be used for design or costing. 
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NOTES:  
This figure is diagrammatic only and is not precise in all details. It provides one interpretation of 
the Borehole and CPTu data (other interpretations could be made). Refer to Borehole records 
and CPTu test reports in Appendix A for detailed information. Sea bed surface shown is 
diagrammatic only. This figure should not be used for design or costing. 
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Diagram indicates average sediment thicknesses. There is potential 
for locally thicker deposits associated with shallow holes and in filled 
channels etc. 
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ATTERBERG LIMITS TEST REPORT    

 TEST METHOD:  AS1289 2.1.1,  3.1.1, 3.1.2, 3.2.1, 3.3.1, 3.4.1    
Client: Golder Associates Pty Ltd Report No. 801524-AL 
    
Project: 077692009 Test Date: 11/2/08 
  Report Date: 14/2/08 

 
Client ID: TPA 1  Depth(m): 2.5-2.9 Sample No. 801524 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

38 

21 

17 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

9.0*+ 

23.4 

 
Client ID: TPA 3 Depth(m): 9.0-9.45 Sample No. 801535 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

43 

22 

21 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

10.0+ 

17.3 

 
 
 
 
 
 

  

Remarks: The sample/s were tested oven dried, dry sieved and in a 125 – 250mm mould. 
*Crumbling occurred. 
+Curling occurred.  

Sample/s supplied by the client  Page: 1 of 1 
 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are 
traceable to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number:GT004-5 

Manager 

 



 

 

                                                                                        

ATTERBERG LIMITS TEST REPORT    
 TEST METHOD:  AS1289 2.1.1,  3.1.1, 3.1.2, 3.2.1, 3.3.1, 3.4.1    

Client: Golder Associates Pty Ltd Report No. 802325-AL 
    
Project: 077692009 Test Date: 21/02/08 – 26/02/08 
  Report Date: 04/03/08 

 

Client ID: TPA 7 Depth(m): 10.0 – 10.45 Sample No. 802325 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

40 

22 

18 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

10.5* 

23.7 

 

Client ID: TPA 12 Depth(m): 5.5 – 5.95 Sample No. 802335 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

39 

18 

21 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

11.5 

21.6 

 

 Client ID: TPA 13 Depth(m): 4.0 – 4.4 Sample No. 802341 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

45 

25 

20 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

10.5+ 

46.3 

 
 

  

Remarks: The sample/s were tested oven dried, dry sieved and in a 125 – 250mm mould. 
*Crumbling occurred. 
+Curling occurred.  

Sample/s supplied by the client  Page: 1 of 1 

 This Document is issued in accordance with NATA’s 
accreditation requirements. 

Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are 
traceable to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number:GT004-5 

Manager 

 



 

 

                                                                                        

ATTERBERG LIMITS TEST REPORT    
 TEST METHOD:  AS1289 2.1.1,  3.1.1, 3.1.2, 3.2.1, 3.3.1, 3.4.1    

Client: Golder Associates Pty Ltd Report No. 801847-AL 
    
Project: 077692009 Test Date: 20/02/08 
  Report Date: 25/02/08 

 

Client ID: TPA 17 Depth(m): 5.0 – 5.4 Sample No. 801847 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

32 

18 

14 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

6.0 

15.7 

 

Client ID: TPA 20 Depth(m):  6.0 – 6.45 Sample No. 801855 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

36 

17 

19 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

10.0 

17.9 

 

 Client ID: TPA22 Depth(m): 1.5 – 1.9 Sample No. 801861 

 Liquid Limit (%):           

 Plastic Limit (%):  

 Plasticity Index (%):       

63 

21 

42 

 Linear Shrinkage (%):         

 Field Moisture Content (%):    

19.0+ 

26.5 

 
 
 
 
 

  

Remarks: The sample/s were tested oven dried, dry sieved and in a 125 – 250mm mould. 
*Crumbling occurred. 
+Curling occurred.  
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                                                                                        EMERSON CLASS NUMBER TEST REPORT 

Test Method: AS1289 3.8.1    
Client: Golder Associates Pty Ltd Report No. 801523-EM DIST 
    
Project: 077692009 Test Date: 11/2/08 
  Report Date: 14/2/08 

 
 

DISTILLED WATER 
 

 Sample No. 801523 801524 801525 801526 801527 
 Client ID: TPA 1 TPA 1 TPA 1 TPA 1 TPA 2 
 Depth (m): 1.25-1.65 2.5-2.9 4.0-4.32 5.5-5.95 7.5-7.95 
 Description: Sandy Clay Sandy Silt Gravelly 

Sandy Clay
Clayey Sand Silt 

 Emerson Class No.: 6 5 6 6 2 
 
 

 Sample No. 801531 801532 801533 801534 801535 
 Client ID: TPA 3 TPA 3 TPA 3 TPA 3 TPA 3 
 Depth (m): 1.5-1.78 3.0-3.4 6.0-6.4 7.5-7.95 9.0-9.45 
 Description: Clay Clay Clayey Sand Clayey Sand Sandy Clay
 Emerson Class No.: 2 6 2 2 2 

 
Sample No. 801539 801540 801541 801542 
 Client ID: TPA 6 TPA 6 TPA 6 TPA 6 
 Depth (m): 2.5-2.7 4.0-4.4 5.5-5.9 7.0-7.3 
 Description: Sandy Silt Clay Gravelly 

Sandy Clay 
Clay 

 Emerson Class No.: 2 2 2 2 
 
 

Remarks:  Tested with distilled water at 24oC as requested by the client. 
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 This Document is issued in accordance with NATA’s 
accreditation requirements. 

Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are traceable 
to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT007-5 

Manager 

 



 
                                                                                        EMERSON CLASS NUMBER TEST REPORT 

Test Method: AS1289 3.8.1    
Client: Golder Associates Pty Ltd Report No. 801523-EM SALT 
    
Project: 077692009 Test Date: 11/2/08 
  Report Date: 14/2/08 

 
 

SALT WATER 
 

 Sample No. 801523 801524 801525 801526 801527 
 Client ID: TPA 1 TPA 1 TPA 1 TPA 1 TPA 2 
 Depth (m): 1.25-1.65 2.5-2.9 4.0-4.32 5.5-5.95 7.5-7.95 
 Description: Sandy Clay Sandy Silt Gravelly 

Sandy Clay
Clayey Sand Silt 

 Emerson Class No.: 6 6 5 5 6 
 
 

 Sample No. 801531 801532 801533 801534 801535 
 Client ID: TPA 3 TPA 3 TPA 3 TPA 3 TPA 3 
 Depth (m): 1.5-1.78 3.0-3.4 6.0-6.4 7.5-7.95 9.0-9.45 
 Description: Clay Clay Clayey Sand Clayey Sand Sandy Clay
 Emerson Class No.: 6 5 6 4 6 

 
Sample No. 801539 801540 801541 801542 
 Client ID: TPA 6 TPA 6 TPA 6 TPA 6 
 Depth (m): 2.5-2.7 4.0-4.4 5.5-5.9 7.0-7.3 
 Description: Sandy Silt Clay Gravelly 

Sandy Clay 
Clay 

 Emerson Class No.: 6 4 4 6 
 
 

Remarks:  Tested with salt water at 24oC as requested by the client. 
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accreditation requirements. 
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                                                                                         EMERSON CLASS NUMBER TEST REPORT 

Test Method: AS1289 3.8.1    
Client: Golder Associates Pty Ltd Report No. 802322-EM 
    
Project: 077692009 Test Date: 25/02/08 
  Report Date: 04/03/08 

 
DISTILLED WATER 

 
 Sample No. 802322 802323 802324 802325 802327 
 Client ID: TPA 7 TPA 7 TPA 7 TPA 7 TPA 7 
 Depth (m): 4.0 – 4.4 5.5 – 5.95 7.0 – 7.45 10.0 – 10.45 13.0 – 13.42
 Description: * * * * * 
 Emerson Class No.: 2 1 1 1 1 

 
 

 Sample No. 802331 802332 802333 802334 802335 
 Client ID: TPA 11 TPA 12 TPA 12 TPA 12 TPA 23 
 Depth (m): 3.0 – 3.4 1.0 – 1.45 2.5 – 2.95 4.0 – 4.45 5.5 – 5.95 
 Description: * * * * * 
 Emerson Class No.: 6 6 1 1 1 

 
 

Sample No. 802336 802341 802342 802343 
 Client ID: TPA 12 TPA 13 TPA 13 TPA 13 
 Depth (m): 7.0 – 7.45 4.0 – 4.4 5.5 – 5.9 6.5 – 6.9 
 Description: * * * * 
 Emerson Class No.: 1 5 5 5 

 
Remarks:  Tested with distilled water at 19oC 
*No description as requested by the client. 
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accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT007-5 

Manager 

 



 
                                                                                         EMERSON CLASS NUMBER TEST REPORT 

Test Method: AS1289 3.8.1    
Client: Golder Associates Pty Ltd Report No. 802322-EMSALT 
    
Project: 077692009 Test Date: 25/02/08 
  Report Date: 04/03/08 

 
SALT WATER 

 
 Sample No. 802322 802323 802324 802325 802327 
 Client ID: TPA 7 TPA 7 TPA 7 TPA 7 TPA 7 
 Depth (m): 4.0 – 4.4 5.5 – 5.95 7.0 – 7.45 10.0 – 10.45 13.0-13.42 
 Description: * * * * * 
 Emerson Class No.: 2 6 6 6 5 

 
 

 Sample No. 802331 802332 802333 802334 802335 
 Client ID: TPA 11 TPA 12 TPA 12 TPA 12 TPA 12 
 Depth (m): 3.0 – 3.4 1.0 – 1.45 2.5 – 2.95 4.0 – 4.45 5.5 – 5.95 
 Description: * * * * * 
 Emerson Class No.: 6 6 6 6 6 

 
 

Sample No. 802336 802341 802342 802343 
 Client ID: TPA 12 TPA 13 TPA 13 TPA 13 
 Depth (m): 7.0 – 7.45 4.0 – 4.4 5.5 – 5.9 6.5 – 6.9 
 Description: * * * * 
 Emerson Class No.: 6 5 5 5 

 
Remarks:  Tested with salt water at 19oC 
*No description as requested by the client. 
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 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT007-5 

Manager 

 



 
                                                                                        EMERSON CLASS NUMBER TEST REPORT 

Test Method: AS1289 3.8.1    
Client: Golder Associates Pty Ltd Report No. 801847-EM 
    
Project: 077692009 Test Date: 20/02/08 
  Report Date: 26/02/08 

 
DISTILLED WATER 

 
 Sample No. 801847 801849 801851 801852 801854 
 Client ID: TPA 17 TPA 17 TPA 17 TPA 16 TPA 16 
 Depth (m): 5.0 – 5.4 7.5 – 7.9 14.5 – 14.9 8.5 – 8.95 16.0 – 16.45
 Description: - - - - - 
 Emerson Class No.: 2 2 2 2 2 

 
 

 Sample No. 801855 801856 801857 801859 801860 
 Client ID: TPA 20 TPA 20 TPA 20 TPA 21 TPA 21 
 Depth (m): 6.0 – 6.45 9.0 – 9.42 12.0 – 12.45 10.0 – 10.45 13.0 – 13.45
 Description: - - - - - 
 Emerson Class No.: 2 2 2 2 2 

 
 

Sample No. 801861 801862 801867 801868 
 Client ID: TPA 22 TPA 22 TPA 23 TPA 23 
 Depth (m): 1.5 – 1.9 3.3 – 3.7 3.0 – 3.4 6.0 – 6.4 
 Description: - - - - 
 Emerson Class No.: 2 2 2 2 

 
 

Remarks:  Tested with distilled water at 24oC. No description as requested by the client 
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                                                                                        EMERSON CLASS NUMBER TEST REPORT 

Test Method: AS1289 3.8.1    
Client: Golder Associates Pty Ltd Report No. 801847-EMSALT 
    
Project: 077692009 Test Date: 20/02/08 
  Report Date: 26/02/08 

 
SALT WATER 

 
 Sample No. 801847 801849 801851 801852 801854 
 Client ID: TPA 17 TPA 17 TPA 17 TPA 16 TPA 16 
 Depth (m): 5.0 – 5.4 7.5 – 7.9 14.5 – 14.9 8.5 – 8.95 16.0 – 16.45
 Description: - - - - - 
 Emerson Class No.: 6 6 6 6 6 

 
 

 Sample No. 801855 801856 801857 801859 801860 
 Client ID: TPA 20 TPA 20 TPA 20 TPA 21 TPA 21 
 Depth (m): 6.0 – 6.45 9.0 – 9.42 12.0 – 12.45 10.0 – 10.45 13.0 – 13.45
 Description: - - - - - 
 Emerson Class No.: 6 6 6 6 6 

 
 

Sample No. 801861 801862 801867 801868 
 Client ID: TPA 22 TPA 22 TPA 23 TPA 23 
 Depth (m): 1.5 – 1.9 3.3 – 3.7 3.0 – 3.4 6.0 – 6.4 
 Description: - - - - 
 Emerson Class No.: 6 6 6 6 

 
 

Remarks:  Tested with salt water at 24oC 
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Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT007-5 
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

0

5

Load (kPa) 50-100 100-200 200-400 400-100 100-25
Cc 0.016 0.054 0.105 0.023 0.027

Cv (m2/yr)    t50 1.74 4.21 0.44 0.70 0.18
                      t90 96.24 12.85 10.84 15.57 6.65
Mv (kPa-1x10-3) 0.062 0.104 0.102 0.030 0.141

Ca      x 10-3 0.6 0.9 2.6 0.8 2.0

% Consolidation 0.3 1.3 3.4 2.5 1.5
Wet Density (t/m3): 2.06 Initial Moisture (%): 22.5 Test Condition:

Particle Density (t/m3): 2.61 Initial Voids Ratio: 0.551 Initial Degree of Saturation (%): 107.0
Undisturbed sample supplied by the client Remarks: Tested As Received

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801523-OED

17/01/2008
5/02/2008
1.25-1.65

(CH) SILTY CLAY- brown, trace of fine gravel

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA1

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

#NUM!

5

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-100 100-25
Cc -0.003 0.015 0.030 0.050 0.092 0.002 0.008

Cv (m2/yr)    t50 142.65 150.14 172.55 182.99 96.96 30.78 16.27
                      t90 442.24 425.30 318.42 324.73 560.95 794.45 12.08
Mv (kPa-1x10-3) -0.039 0.114 0.112 0.095 0.088 0.003 0.042

Ca      x 10-3 0.4 1.2 2.0 3.1 3.7 0.4 0.9

% Consolidation 0.0 0.2 0.8 1.7 3.5 3.4 3.1
Wet Density (t/m3): 2.00 Initial Moisture (%): 23.4 Test Condition:

Particle Density (t/m3): 2.60 Initial Voids Ratio: 0.599 Initial Degree of Saturation (%): 101.7
Undisturbed sample supplied by the client Remarks:  

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 1

NATA Accredited Laboratory 
Number 9926

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801524-OED

23/01/2008
5/02/2008
2.5-2.9

(ML) SANDY SILT- grey brown
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

5

Load (kPa) 50-100 100-200 200-400 400-100 100-25
Cc 0.034 0.082 0.149 0.018 0.027

Cv (m2/yr)    t50 174.24 96.62 161.81 120.37 1.03
                      t90 418.95 549.21 397.39 370.00 58.44
Mv (kPa-1x10-3) 0.127 0.151 0.139 0.023 0.140

Ca      x 10-3 1.3 1.9 4.2 1.8 1.9

% Consolidation 0.6 2.1 4.9 4.2 3.2
Wet Density (t/m3): 2.00 Initial Moisture (%): 22.6 Test Condition:

Particle Density (t/m3): 2.69 Initial Voids Ratio: 0.628 Initial Degree of Saturation (%): 95.8
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 1

NATA Accredited Laboratory 
Number 9926

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801525-OED

29/01/2008
5/02/2008
4.0-4.32

(CI) GRAVELLY SANDY SILTY CLAY- grey orange brown mottled
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

0

10

Load (kPa) 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100 100-25
Cc 0.014 0.034 0.043 0.056 0.081 0.117 0.011 0.012 0.018

Cv (m2/yr)    t50 193.59 187.68 180.84 43.84 105.13 51.85 117.30 16.99 1.97
                      t90 95.14 452.03 599.84 132.16 344.42 408.34 136.20 383.88 20.59
Mv (kPa-1x10-3) 0.111 0.135 0.087 0.057 0.042 0.031 0.004 0.017 0.101

Ca      x 10-3 0.6 0.8 1.1 1.3 1.9 2.3 0.3 1.0 1.4

% Consolidation 0.3 0.9 1.8 2.9 4.5 6.9 6.4 6.0 5.2
Wet Density (t/m3): 1.99 Initial Moisture (%): 14.3 Test Condition:

Particle Density (t/m3): 2.62 Initial Voids Ratio: 0.505 Initial Degree of Saturation (%): 74.1
Undisturbed sample supplied by the client Remarks: Tested as received.

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801531-OED

31/01/2008
14/02/2008
1.5-1.78

(CI) SANDY CLAY-pale grey brown

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 3

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

0

10

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-100 100-25
Cc 0.040 0.057 0.070 0.084 0.115 0.005 0.010

Cv (m2/yr)    t50 9.63 23.16 26.70 30.51 41.43 71.56 17.97
                      t90 95.88 77.17 89.27 118.98 112.12 523.60 17.27
Mv (kPa-1x10-3) 0.609 0.434 0.272 0.166 0.114 0.007 0.056

Ca      x 10-3 0.9 1.1 1.3 1.9 2.0 0.2 0.7

% Consolidation 0.8 1.8 3.2 4.8 7.0 6.8 6.4
Wet Density (t/m3): 2.11 Initial Moisture (%): 24.9 Test Condition:

Particle Density (t/m3): 2.67 Initial Voids Ratio: 0.583 Initial Degree of Saturation (%): 116.8
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA3

NATA Accredited Laboratory 
Number 9926

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801532-OED

22/01/2008
5/02/2008
3.0-3.4

(ML) SANDY SILT- grey brown, fine to medium sand
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

15

Load (kPa) 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100
Cc 0.024 0.070 0.125 0.172 0.203 0.217 0.053 0.082

Cv (m2/yr)    t50 1.20 0.66 0.37 0.27 0.20 0.16 0.21 0.06
                      t90 33.99 7.23 2.64 0.43 0.31 0.20 4.77 0.21
Mv (kPa-1x10-3) 0.169 0.244 0.221 0.156 0.095 0.053 0.018 0.108

Ca      x 10-3 0.6 1.0 1.7 3.6 3.4 3.9 1.1 3.5

% Consolidation 0.4 1.6 3.8 6.8 10.3 14.1 12.3 9.4
Wet Density (t/m3): 1.96 Initial Moisture (%): 28.4 Test Condition:

Particle Density (t/m3): 2.64 Initial Voids Ratio: 0.722 Initial Degree of Saturation (%): 103.5
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 3

NATA Accredited Laboratory 
Number 9926

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801533-OED

31/01/2008
14/02/2008
6.0-6.4

(CH) SILTY CLAY- grey green brown
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.6

1

0

10

Load (kPa) 6.25-12.5 12.5-25 25-50 50-100 100-200 200-400 400-100 100-25
Cc 0.027 0.043 0.082 0.101 0.081 0.121 0.004 0.001

Cv (m2/yr)    t50 1.87 9.50 12.05 25.73 41.56 85.70 92.50 120.75
                      t90 10.29 176.35 404.42 20.54 391.34 254.23 734.08 319.85
Mv (kPa-1x10-3) 0.720 0.566 0.543 0.341 0.138 0.105 0.005 0.004

Ca      x 10-3 1.0 1.6 2.5 2.3 2.6 2.7 0.2 0.7

% Consolidation 0.5 1.2 2.5 4.2 5.5 7.5 7.3 7.3
Wet Density (t/m3): 1.94 Initial Moisture (%): 34.0 Test Condition:

Particle Density (t/m3): 2.65 Initial Voids Ratio: 0.834 Initial Degree of Saturation (%): 108.1
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder AssociateS Pty Ltd

077692009

TPA6

NATA Accredited Laboratory 
Number 9926

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801539-OED

22/01/2008
4/02/2008
2.5-2.7

(MH) SANDY SILT-dark grey
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

1

2

0

30

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-100 100-25
Cc 0.054 0.151 0.793 1.076 0.634 0.083 0.126

Cv (m2/yr)    t50 2.36 2.84 0.19 0.24 0.43 0.58 0.15
                      t90 31.30 3.42 0.71 0.33 0.39 0.88 0.29
Mv (kPa-1x10-3) 0.433 0.611 1.634 1.206 0.404 0.077 0.456

Ca      x 10-3 1.1 2.4 14.6 16.8 11.5 1.4 4.0

% Consolidation 0.5 2.1 10.1 20.9 27.3 25.6 23.1
Wet Density (t/m3): 1.54 Initial Moisture (%): 81.0 Test Condition:

Particle Density (t/m3): 2.53 Initial Voids Ratio: 1.982 Initial Degree of Saturation (%): 103.7
Undisturbed sample supplied by the client Remarks: Tested As Received

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801540-OED

17/01/2008
5/02/2008
4.0-4.4

(CH) SILTY CLAY- grey

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA6

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

0

10

Load (kPa) 6.25-12.5 12.5-25 25-50 50-100 100-200 200-400 400-100 100-25
Cc 0.003 0.014 0.033 0.046 0.079 0.083 0.006 0.010

Cv (m2/yr)    t50 22.30 15.08 14.38 12.76 10.86 13.49 106.52 4.62
                      t90 834.43 89.12 62.86 123.10 39.72 371.50 327.68 11.32
Mv (kPa-1x10-3) 0.101 0.225 0.254 0.180 0.156 0.084 0.008 0.055

Ca      x 10-3 0.2 0.8 1.1 1.4 1.5 2.2 0.6 1.3

% Consolidation 0.1 0.3 1.0 1.9 3.4 5.0 4.8 4.4
Wet Density (t/m3): 2.06 Initial Moisture (%): 20.2 Test Condition:

Particle Density (t/m3): 2.64 Initial Voids Ratio: 0.546 Initial Degree of Saturation (%): 98.3
Undisturbed sample supplied by the client Remarks: Tested as received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA6

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801541-OED

31/01/2008
14/02/2008
5.5-5.9

(CH) GRAVELLY SANDY CLAY-grey brown
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

10

Load (kPa) 200-400 400-800 800-1600 1600-400 400-100
Cc 0.053 0.079 0.149 0.050 0.070

Cv (m2/yr)    t50 2.94 0.32 0.22 0.27 0.09
                      t90 0.67 1.08 0.58 4.79 1.47
Mv (kPa-1x10-3) 0.049 0.037 0.035 0.016 0.089

Ca      x 10-3 0.6 1.9 3.5 1.8 7.7

% Consolidation 1.0 2.4 5.2 3.4 0.8
Wet Density (t/m3): 2.06 Initial Moisture (%): 21.9 Test Condition:

Particle Density (t/m3): 2.70 Initial Voids Ratio: 0.602 Initial Degree of Saturation (%): 98.4
Undisturbed sample supplied by the client Remarks: Tested as received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA7

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

802321-OED

14/02/2008
25/02/2008
2.5-2.8
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

15

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400
Cc 0.020 0.032 0.061 0.069 0.106 0.157 0.187 0.014

Cv (m2/yr)    t50 11.17 16.37 15.94 16.40 12.15 10.09 5.30 13.49
                      t90 24.33 122.77 50.26 364.28 106.78 127.46 88.15 95.31
Mv (kPa-1x10-3) 0.294 0.237 0.229 0.131 0.102 0.077 0.047 0.005

Ca      x 10-3 0.6 1.1 1.3 1.2 2.0 2.5 3.9 0.2

% Consolidation 0.4 1.0 2.1 3.4 5.3 8.3 11.7 11.2
Wet Density (t/m3): 2.05 Initial Moisture (%): 23.9 Test Condition:

Particle Density (t/m3): 2.70 Initial Voids Ratio: 0.624 Initial Degree of Saturation (%): 103.3
Undisturbed sample supplied by the client Remarks: Tested As Received

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

802322-OED

14/02/2008
27/02/2008
4.0-4.4

 

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA7

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.2

0.6

0

15

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100
Cc 0.004 0.025 0.034 0.081 0.100 0.135 0.146 0.012 0.033

Cv (m2/yr)    t50 5.66 2.30 3.50 2.74 1.99 1.27 1.15 6.74 0.46
                      t90 69.14 40.76 265.70 129.32 106.18 35.82 20.98 91.30 20.78
Mv (kPa-1x10-3) 0.067 0.191 0.134 0.159 0.099 0.069 0.038 0.004 0.048

Ca      x 10-3 0.6 1.0 1.7 1.9 2.8 3.0 3.9 0.7 1.7

% Consolidation 0.1 0.6 1.2 2.8 4.7 7.3 10.2 9.7 8.4
Wet Density (t/m3): 2.13 Initial Moisture (%): 21.7 Test Condition:

Particle Density (t/m3): 2.72 Initial Voids Ratio: 0.557 Initial Degree of Saturation (%): 106.5
Undisturbed sample supplied by the client Remarks: Tested as received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA7

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

802323-OED

22/02/2008
4/03/2008
5.5-5.95
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

5

Load (kPa) 50-100 100-200 200-400 400-100 100-25
Cc 0.007 0.034 0.054 0.014 0.007

Cv (m2/yr)    t50 24.89 18.41 25.19 19.18 4.19
                      t90 940.59 145.46 711.60 1391.16 48.48
Mv (kPa-1x10-3) 0.027 0.064 0.051 0.017 0.036

Ca      x 10-3 0.5 0.8 1.1 0.5 1.1

% Consolidation 0.1 0.8 1.8 1.3 1.0
Wet Density (t/m3): 1.99 Initial Moisture (%): 21.4 Test Condition:

Particle Density (t/m3): 2.62 Initial Voids Ratio: 0.594 Initial Degree of Saturation (%): 94.1
Undisturbed sample supplied by the client Remarks:  

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA9

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801843-OED

5/02/2008
18/02/2008
2.5-2.9
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

0

5

Load (kPa) 25-50 50-100 100-200 200-400 400-100 100-25
Cc 0.028 0.024 0.044 0.048 0.028 0.009

Cv (m2/yr)    t50 204.00 199.69 185.64 117.38 195.59 138.75
                      t90 661.89 396.25 441.59 373.85 640.24 268.07
Mv (kPa-1x10-3) 0.219 0.096 0.087 0.048 0.038 0.050

Ca      x 10-3 0.6 0.8 0.9 1.1 0.4 1.0

% Consolidation 0.5 1.0 1.9 2.8 1.7 1.4
Wet Density (t/m3): 2.04 Initial Moisture (%): 18.9 Test Condition:

Particle Density (t/m3): 2.62 Initial Voids Ratio: 0.530 Initial Degree of Saturation (%): 93.8
Undisturbed sample supplied by the client Remarks:  

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801844-OED

5/02/2008
18/02/2008
4.0-4.40

 

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pt Ltd

077692009

TPA9

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

10

Load (kPa) 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100
Cc 0.004 0.027 0.038 0.047 0.082 0.098 0.008 0.012

Cv (m2/yr)    t50 342.28 75.67 308.03 324.67 303.18 247.43 299.12 9.91
                      t90 800.66 1020.46 515.60 1405.55 586.92 581.78 489.47 348.95
Mv (kPa-1x10-3) 0.033 0.102 0.072 0.045 0.039 0.024 0.003 0.016

Ca      x 10-3 0.5 0.7 1.0 1.9 2.3 2.7 0.4 0.6

% Consolidation 0.1 0.6 1.3 2.2 3.7 5.6 5.3 4.8
Wet Density (t/m3): 1.98 Initial Moisture (%): 17.1 Test Condition:

Particle Density (t/m3): 2.70 Initial Voids Ratio: 0.599 Initial Degree of Saturation (%): 77.0
Undisturbed sample supplied by the client Remarks: Tested As Received

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801847-OED

11/02/2008
20/02/2008
5.0-5.4

 

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 17

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.8

0

10

Load (kPa) 25-50 50-100 100-200 200-400 400-800 800-200 200-50
Cc 0.014 0.030 0.053 0.084 0.191 0.024 0.029

Cv (m2/yr)    t50 97.90 50.02 189.60 114.97 169.81 67.64 6.66
                      t90 614.67 630.84 611.96 248.19 391.19 755.37 111.74
Mv (kPa-1x10-3) 0.102 0.110 0.099 0.079 0.092 0.016 0.076

Ca      x 10-3 0.6 0.7 1.1 1.9 5.2 0.8 1.2

% Consolidation 0.3 0.8 1.8 3.3 6.9 6.0 4.9
Wet Density (t/m3): 1.97 Initial Moisture (%): 22.1 Test Condition:

Particle Density (t/m3): 2.61 Initial Voids Ratio: 0.620 Initial Degree of Saturation (%): 93.2
Undisturbed sample supplied by the client Remarks: Tested As Received

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801848-OED

8/02/2008
18/02/2008
6.2-6.6

 

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 17

NATA Accredited Laboratory 
Number 9926
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.2

0.6

0

5

Load (kPa) 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100
Cc 0.002 0.020 0.027 0.034 0.066 0.074 0.005 0.009

Cv (m2/yr)    t50 61.02 45.08 187.78 108.91 268.15 118.08 34.51 4.30
                      t90 366.55 443.28 256.65 632.28 163.49 239.26 779.62 108.89
Mv (kPa-1x10-3) 0.020 0.082 0.057 0.035 0.035 0.020 0.002 0.014

Ca      x 10-3 0.5 0.8 1.0 1.5 1.9 2.3 0.2 0.5

% Consolidation 0.0 0.5 1.0 1.7 3.1 4.6 4.4 4.0
Wet Density (t/m3): 2.11 Initial Moisture (%): 13.9 Test Condition:

Particle Density (t/m3): 2.68 Initial Voids Ratio: 0.446 Initial Degree of Saturation (%): 83.8
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 17

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801849-OED

11/02/2008
20/02/2008
7.5-7.9
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

1

0

15

Load (kPa) 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100
Cc 0.038 0.102 0.174 0.259 0.266 0.109 0.122

Cv (m2/yr)    t50 1.65 0.42 0.23 0.13 0.09 0.12 0.04
                      t90 251.75 15.08 1.12 0.31 0.21 7.95 0.14
Mv (kPa-1x10-3) 0.126 0.170 0.148 0.113 0.061 0.035 0.150

Ca      x 10-3 1.5 1.7 4.0 2.2 5.3 3.6 2.9

% Consolidation 0.6 2.3 5.2 9.5 13.9 10.3 6.3
Wet Density (t/m3): 1.95 Initial Moisture (%): 30.5 Test Condition:

Particle Density (t/m3): 2.76 Initial Voids Ratio: 0.822 Initial Degree of Saturation (%): 101.1
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 22

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801861-OED

11/02/2008
26/02/2008
1.5-1.9
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.4

0.6

#NUM!

5

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-100
Cc -0.003 0.016 0.030 0.072 0.086 0.012

Cv (m2/yr)    t50 4.76 4.81 4.52 3.26 3.37 6.89
                      t90 54.53 52.41 27.16 4.46 4.82 43.21
Mv (kPa-1x10-3) -0.049 0.122 0.115 0.138 0.084 0.015

Ca      x 10-3 0.3 0.6 1.1 1.6 1.9 0.4

% Consolidation -0.1 0.2 0.8 2.2 3.8 3.4
Wet Density (t/m3): 2.06 Initial Moisture (%): 21.5 Test Condition:

Particle Density (t/m3): 2.66 Initial Voids Ratio: 0.575 Initial Degree of Saturation (%): 100.3
Undisturbed sample supplied by the client Remarks: Tested As Received

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 22

NATA Accredited Laboratory 
Number 9926

Inundated on load
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OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801862-OED

9/02/2008
18/02/2008
3.3-3.7
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AGLAB1
James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

0.2

0.6

0

15

Load (kPa) 12.5-25 25-50 50-100 100-200 200-400 400-800 800-1600 1600-400 400-100
Cc 0.001 0.022 0.057 0.079 0.132 0.171 0.196 0.018 0.034

Cv (m2/yr)    t50 6.65 5.39 4.81 3.35 2.71 2.09 1.45 16.49 0.63
                      t90 44.51 236.22 45.45 46.74 22.16 31.99 3.27 166.41 61.56
Mv (kPa-1x10-3) 0.012 0.166 0.216 0.151 0.129 0.086 0.051 0.007 0.049

Ca      x 10-3 0.6 1.0 1.4 2.2 3.3 4.2 4.0 0.8 1.3

% Consolidation 0.0 0.4 1.5 3.0 5.5 8.7 12.4 11.7 10.5
Wet Density (t/m3): 2.07 Initial Moisture (%): 24.8 Test Condition:

Particle Density (t/m3): 2.64 Initial Voids Ratio: 0.592 Initial Degree of Saturation (%): 110.8
Undisturbed sample supplied by the client Remarks: Tested As Received

Inundated on load

Page 1 of 1

OEDOMETER TEST REPORT
Test Method: AS1289.6.6.1, 3.5.1

801863-OED
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4.5-4.9

 

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

Golder Associates Pty Ltd

077692009

TPA 22

NATA Accredited Laboratory 
Number 9926
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  PARTICLE SIZE DISTRIBUTION TEST REPORT   

 Test Method: AS1289 3.6.1, 2.1.1  
Client: Golder Associates Pty Ltd Report No. 801523-G 
    
Project: 077692009 Test Date: 8/2/08 
  Report Date: 14/2/08 

 
 

Sample No. 801523 801526 801528 801531 801532 

Client ID: TPA 1 TPA 1 TPA 2 TPA 3 TPA 3 

Depth (m): 1.25-1.65 5.5-5.95 10.5-1.95 1.5-1.78 3.0-3.4 

Moisture (%) 22.5 16.0 21.2 14.3 25.6 

 
AS SIEVE SIZE 

(mm) PERCENT PASSING 

26.5      

19      

9.5 100     

4.75 99 100    

2.36 99 99 100 100 100 

1.18 97 97 99 99 99 

0.600 95 91 98 97 99 

0.425 93 89 97 96 99 

0.300 90 88 96 96 98 

0.150 77 80 95 94 98 

0.075 60 39 78 93 91 

 
 

          
          

Sample/s supplied by the client  Page: 1 of 1 
 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/5 

Manager 

 



 
  PARTICLE SIZE DISTRIBUTION TEST REPORT   

 Test Method: AS1289 3.6.1, 2.1.1  
Client: Golder Associates Pty Ltd Report No. 801533-G 
    
Project: 077692009 Test Date: 11/2/08 
  Report Date: 14/2/08 

 
 

Sample No. 801533 801537 801538 801542 

Client ID: TPA 3 TPA 4 TPA 4 TPA 6 

Depth (m): 6.0-6.4 4.5-4.95 9.0-9.45 7.0-7.3 

Moisture (%) 16.0 12.9 14.4 23.1 

 
AS SIEVE SIZE 

(mm) PERCENT PASSING 

37.5     

26.5     

19     

9.5  100 100  

4.75  93 93  

2.36 100 81 78  

1.18 99 68 61 100 

0.600 98 48 40 99 

0.425 98 38 33 99 

0.300 98 30 28 99 

0.150 95 20 22 98 

0.075 40 16 18 96 

 
          

          
Sample/s supplied by the client  Page: 1 of 1 

 This Document is issued in accordance with NATA’s 
accreditation requirements. 

Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are traceable 
to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/4 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 802319-G 
    
Project: 077692009 Test Date: 14/02/08 – 22/02/08 
  Report Date: 04/03/08 

 
 

Sample No. 802319 802320 802321 802324 

Client ID: TPA 1 TPA 5 TPA 7 TPA 7 

Depth (m): 10.0 – 10.45 11.0 – 11.45 2.5 – 2.8 7.0 – 7.45 

Moisture (%) 19.5 10.9 22.6 19.7 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

37.5     

26.5     

19  100  100 

9.5  99  96 

4.75 100 93  95 

2.36 99 69 100 93 

1.18 98 39 99 91 

0.600 95 24 99 90 

0.425 92 20 99 90 

0.300 86 16 99 90 

0.150 69 10 99 88 

0.075 40 7 97 57 

 
 

          
          

Sample/s supplied by the client  Page: 1 of 1 
 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  
N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/4 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 802326-G 
    
Project: 077692009 Test Date: 14/02/08 – 22/02/08 
  Report Date: 04/03/08 

 
 

Sample No. 802326 802328 802330 802333 

Client ID: TPA 7 TPA 8 TPA 8 TPA 12 

Depth (m): 11.5 – 11.95 1.0 – 1.4 8.5 – 8.95 2.5 – 2.95 

Moisture (%) 24.8 18.1 12.9 20.2 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

37.5     

26.5     

19   100  

9.5   99  

4.75   95  

2.36 100  74  

1.18 99 100 50  

0.600 99 99 38 100 

0.425 99 99 34 99 

0.300 90 96 31 99 

0.150 97 88 26 98 

0.075 65 76 24 92 

          
Sample/s supplied by the client  Page: 1 of 1 

 This Document is issued in accordance with NATA’s 
accreditation requirements. 

Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are traceable 
to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/4 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 802337-G 
    
Project: 077692009 Test Date: 14/02/08 – 22/02/08 
  Report Date: 04/03/08 

 
 

Sample No. 802337 802338 802339 802340 

Client ID: TPA 12 TPA 12 TPA 12 TPA 12 

Depth (m): 8.5 – 8.95 10.0 – 10.45 11.5 – 11.95 13.0 – 13.45 

Moisture (%) 19.0 20.2 18.6 20.8 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

37.5     

26.5     

19    100 

9.5  100 100 99 

4.75 100 98 99 99 

2.36 99 93 95 98 

1.18 95 81 84 88 

0.600 80 54 52 50 

0.425 66 36 38 32 

0.300 42 24 30 24 

0.150 21 16 24 20 

0.075 15 11 21 19 

          
Sample/s supplied by the client  Page: 1 of 1 

 This Document is issued in accordance with NATA’s 
accreditation requirements. 

Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are traceable 
to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/4 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 802341-G 
    
Project: 077692009 Test Date: 14/02/08 – 22/02/08 
  Report Date: 04/03/08 

 
 

Sample No. 802341 802344 802345 802346 

Client ID: TPA 13 TPA 13 TPA 13 TPA 13 

Depth (m): 4.0 – 4.4 9.5 – 9.95 11.0 – 11.45 12.5 – 12.95 

Moisture (%) 46.3 18.1 11.9 22.6 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

37.5     

26.5   100  

19  100 98  

9.5  93 83  

4.75  81 70  

2.36  68 57 100 

1.18  60 42 99 

0.600  47 30 95 

0.425  37 25 85 

0.300 100 26 20 60 

0.150 99 15 15 15 

0.075 95 12 11 9 

          
Sample/s supplied by the client  Page: 1 of 1 

 This Document is issued in accordance with NATA’s 
accreditation requirements. 

Accredited for compliance with ISO/IEC 17025 
The results of the tests, calibrations, and/or 

measurements included in this document are traceable 
to Australian/National standards  

N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/4 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 801848-G 
    
Project: 077692009 Test Date: 12/02/08 – 14/02/08 
  Report Date: 26/02/08 

 
 

Sample No. 801848 801850 801851 801852 801853 

Client ID: TPA 17 TPA 17 TPA 17 TPA 16 TPA 16 

Depth (m): 6.2 – 6.6 11.5 – 11.95 14.5 – 14.95 8.5 – 8.95 11.5 – 11.95

Moisture (%) 22.3 15.4 21.0 22.0 19.5 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

26.5      

19      

9.5      

4.75  100  100 100 

2.36  99  98 99 

1.18  96 100 94 99 

0.600 100 89 98 88 94 

0.425 99 74 97 85 84 

0.300 99 54 93 84 62 

0.150 97 32 82 80 24 

0.075 82 25 71 74 14 

 
 

          
          

Sample/s supplied by the client  Page: 1 of 1 
 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  
N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/5 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 801855-G 
    
Project: 077692009 Test Date: 12/02/08 – 14/02/08 
  Report Date: 26/02/08 

 
 

Sample No. 801855 801856 801857 801858 801860 

Client ID: TPA 20 TPA 20 TPA 20 TPA 20 TPA 21 

Depth (m): 6.0 – 6.45 9.0 – 9.42 12.0 – 12.5 15.0 – 15.43 13.0 – 13.45

Moisture (%) 17.9 16.4 16.1 16.2 27.6 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

26.5      

19      

9.5 100   100  

4.75 99   96 100 

2.36 99  100 95 99 

1.18 99  99 91 98 

0.600 98  96 74 96 

0.425 98 100 93 60 96 

0.300 97 99 88 44 95 

0.150 89 85 69 19 94 

0.075 75 44 51 12 85 

 
 

          
          

Sample/s supplied by the client  Page: 1 of 1 
 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  
N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/5 

Manager 

 



 

  PARTICLE SIZE DISTRIBUTION TEST REPORT   
 Test Method: AS1289 3.6.1, 2.1.1  

Client: Golder Associates Pty Ltd Report No. 801864-G 
    
Project: 077692009 Test Date: 12/02/08 – 14/02/08 
  Report Date: 26/02/08 

 
 

Sample No. 801864 801865 801869 801870 801871 

Client ID: TPA 22 TPA 22 TPA 23 TPA 23 TPA 23 

Depth (m): 7.5 – 7.95 10.5 – 10.95 7.5 – 7.95 9.0 – 9.45 10.5 – 10.95

Moisture (%) 13.3 21.5 22.8 15.9 18.3 

 

AS SIEVE SIZE 
(mm) 

PERCENT PASSING 

26.5      

19     100 

9.5 100   100 99 

4.75 97   99 98 

2.36 89   97 94 

1.18 57   92 90 

0.600 23   77 87 

0.425 19 100  66 87 

0.300 16 99 100 58 86 

0.150 12 99 99 50 85 

0.075 10 74 87 35 60 

 
 

          
          

Sample/s supplied by the client  Page: 1 of 1 
 This Document is issued in accordance with NATA’s 

accreditation requirements. 
Accredited for compliance with ISO/IEC 17025 

The results of the tests, calibrations, and/or 
measurements included in this document are traceable 

to Australian/National standards  
N ATA Accredited Laboratory Number 9926 
Form Number: GT005-5/5 

Manager 

 



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 3.4 10.1 6.5

Angle of Shear Resistance Ф' (Degrees) : 34.2 29.8 31.2
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.3 mm

Initial Diameter : 46.3 mm 22.2 % 1.03 %
Wet Density : 2.09 t/m3 2.37 %
Dry Density : 1.71 t/m3 5.45 %

Rate of Strain: 0.009 %/min 20.3 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Sample Tested as Received

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress

Golder Associates Pty Ltd

077692009

TPA 1

NATA Accredited Laboratory 
Number 9926

Sample Details Moisture Contents

Final Moisture

Initial Moisture

SAMPLE & TEST DETAILS

30-60-120

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

σ'3
56  kPa
108  kPa

73  kPa 17  kPa

187  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801523-CU

18/01/2008
5/02/2008
1.25-1.65

(CH) SILTY CLAY- grey

77  kPa
145  kPa
264  kPa

37  kPa

Mohr Circle Diagram
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:Single Individual Undisturbed Sample Tested as Received

(CH) SILTY CLAY- grey

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926

Page 2 of 2

077692009 18/01/2008
5/02/2008

TPA 1 1.25-1.65

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801523-CU

Stress/Strain & PorePressure/Strain Diagram
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

(CH) SILTY CLAY- grey

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926
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Single Individual Undisturbed Sample

077692009 18/01/2008
5/02/2008

TPA 1 1.25-1.65

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801523-CU



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 0.6 10.4 6.2

Angle of Shear Resistance Ф' (Degrees) : 34.3 31.3 32.2
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.1 mm

Initial Diameter : 47.8 mm 22.4 % 1.91 %
Wet Density : 2.01 t/m3 3.01 %
Dry Density : 1.64 t/m3 5.24 %

Rate of Strain: 0.009 %/min 22.4 %
B Response: 98 %

Sample Type: Remarks:

303  kPa
471  kPa

84  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801524-CU

24/01/2008
5/02/2008
2.5-2.9

(ML) SANDY SILT- grey brown

137  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

σ'3
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210  kPa 58  kPa

334  kPa
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077692009

TPA 1

NATA Accredited Laboratory 
Number 9926

Sample Details Moisture Contents

Final Moisture

Initial Moisture

SAMPLE & TEST DETAILS

50-100-200

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress

Single Individual Undisturbed Sample Tested as Received

Mohr Circle Diagram

0

50

100

150

200

250

300

350

0 50 100 150 200 250 300 350 400 450 500
Normal Stress  kPa

Sh
ea

r 
St

re
ss

  k
Pa



Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801524-CU

077692009 24/01/2008
5/02/2008

TPA 1 2.5-2.9

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926
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(ML) SANDY SILT- grey brown

Single Individual Undisturbed Sample Tested as Received

Stress/Strain & PorePressure/Strain Diagram
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801524-CU

077692009 24/01/2008
5/02/2008

TPA 1 2.5-2.9

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926
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Single Individual Undisturbed Sample

(ML) SANDY SILT- grey brown



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 21.3 26.6 24.0

Angle of Shear Resistance Ф' (Degrees) : 28.7 26.7 27.3
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.9 mm 19.3 % 1.64 %
Wet Density : 2.03 t/m3 2.83 %
Dry Density : 1.70 t/m3 5.13 %

Rate of Strain: 0.008 %/min 24.3 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Sample Tested as Received

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress

Golder Associates Pty Ltd

77692009

TPA1

NATA Accredited Laboratory 
Number 9926

Sample Details Moisture Contents

Final Moisture

Initial Moisture

SAMPLE & TEST DETAILS

60-120-240

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

σ'3
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TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801525-CU

29/01/2008
5/02/2008
4.0-4.32

(CH) GARVELLY SANDY CLAY-grey orange brown

131  kPa
255  kPa
431  kPa

64  kPa

Mohr Circle Diagram

0

50

100

150

200

250

300

350

0 50 100 150 200 250 300 350 400 450 500
Normal Stress  kPa

Sh
ea

r 
St

re
ss

  k
Pa



Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:Single Individual Undisturbed Sample Tested as Received

(CH) GARVELLY SANDY CLAY-grey orange brown

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926
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77692009 29/01/2008
5/02/2008

TPA1 4.0-4.32

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801525-CU

Stress/Strain & PorePressure/Strain Diagram
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

(CH) GARVELLY SANDY CLAY-grey orange brown

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926
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Single Individual Undisturbed Sample

77692009 29/01/2008
5/02/2008

TPA1 4.0-4.32

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801525-CU



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 75.7 116.0 97.1

Angle of Shear Resistance Ф (Degrees) : 20.2 3.2 9.7
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.8 mm 24.5 % 4.16 %
Wet Density : 2.06 t/m3 6.68 %
Dry Density : 1.66 t/m3 9.09 %

Rate of Strain: 1.040 %/min 24.5 %

Sample Type: Remarks:

279  kPa
312  kPa

30  kPa
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TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

801529-UU

23/02/2008
6/02/2008
1.5-1.8

(CH) CLAY-grey brown

60  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

Golder Associates Pty Ltd 801529-UU
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6/02/2008

TPA2 1.5-1.8

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 34.0 38.3 36.3

Angle of Shear Resistance Ф (Degrees) : 25.7 24.0 24.5
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.6 mm 19.6 % 4.57 %
Wet Density : 2.01 t/m3 7.48 %
Dry Density : 1.68 t/m3 12.51 %

Rate of Strain: 1.040 %/min 19.6 %

Sample Type: Remarks:

260  kPa
402  kPa

60  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

801530-UU

23/01/2008
6/02/2008
3.0-3.4

(MH) SANDY SILT-brown

120  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1
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77692009 23/01/2008
6/02/2008

TPA2 3.0-3.4

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 2.8 10.0 6.3

Angle of Shear Resistance Ф' (Degrees) : 32.9 29.0 30.2
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.3 mm

Initial Diameter : 46.4 mm 23.8 % 2.75 %
Wet Density : 1.96 t/m3 5.13 %
Dry Density : 1.58 t/m3 7.91 %

Rate of Strain: 0.008 %/min 23.7 %
B Response: 99 %

Sample Type: Remarks:

172  kPa
304  kPa

48  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801531-CU

2/02/2008
7/02/2008
1.5-1.78

(CH) CLAY-grey green brown

94  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2
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7/02/2008

TPA 3 1.5-1.78

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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(CH) CLAY-grey green brown
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801531-CU

077692009 2/02/2008
7/02/2008

TPA 3 1.5-1.78

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926

Page 1 of 1

Single Individual Undisturbed Sample

(CH) CLAY-grey green brown



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 4.4 5.3 4.8

Angle of Shear Resistance Ф' (Degrees) : 36.3 35.9 36.0
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.2 mm 24.1 % 2.14 %
Wet Density : 2.03 t/m3 4.32 %
Dry Density : 1.64 t/m3 7.69 %

Rate of Strain: 0.009 %/min 22.1 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress

Golder Associates Pty Ltd

077692009

TPA 3

NATA Accredited Laboratory 
Number 9926

Sample Details Moisture Contents

Final Moisture

Initial Moisture

SAMPLE & TEST DETAILS

50-100-200

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received

(MH) SANDY SILT-grey brown

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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TRIAXIAL TEST REPORT
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

(MH) SANDY SILT-grey brown

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926
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Single Individual Undisturbed Specimen

077692009 22/01/2008
5/02/2008

TPA 3 3.0-3.4

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801532-CU



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 18.1 35.7 26.6

Angle of Shear Resistance Ф' (Degrees) : 34.1 29.5 31.1
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.4 mm

Initial Diameter : 47.9 mm 15.4 % 1.42 %
Wet Density : 2.10 t/m3 2.01 %
Dry Density : 1.82 t/m3 2.63 %

Rate of Strain: 0.008 %/min 17.5 %
B Response: 98 %

Sample Type: Remarks:

378  kPa
607  kPa

87  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801533-CU

2/02/2008
7/02/2008
6.0-6.4

(CI) CLAY-red brown

165  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801533-CU

077692009 2/02/2008
7/02/2008

TPA 3 6.0-6.4

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801533-CU

077692009 2/02/2008
7/02/2008

TPA 3 6.0-6.4

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Single Individual Undisturbed Sample

(CI) CLAY-red brown



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 13.2 2.8 8.3

Angle of Shear Resistance Ф' (Degrees) : 16.1 23.4 20.9
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.1 mm

Initial Diameter : 47.0 mm 78.5 % 1.86 %
Wet Density : 1.62 t/m3 5.05 %
Dry Density : 0.91 t/m3 11.47 %

Rate of Strain: 0.009 %/min 42.2 %
B Response: 100 %

Sample Type: Remarks:

120  kPa
204  kPa

48  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801540-CU

18/01/2008
5/02/2008
4.0-4.4

(CH)  SILTY CLAY- brown, trace fine gravel

84  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2
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TPA 3 4.0-4.4

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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(CH)  SILTY CLAY- brown, trace fine gravel
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801540-CU

077692009 18/01/2008
5/02/2008

TPA 3 4.0-4.4

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Single Individual Undisturbed Specimen

(CH)  SILTY CLAY- brown, trace fine gravel



James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 99.4 121.4 112.6

Angle of Shear Resistance Ф (Degrees) : 15.3 6.8 9.6
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.4 mm

Initial Diameter : 44.5 mm 20.2 % 7.57 %
Wet Density : 2.18 t/m3 11.36 %
Dry Density : 1.82 t/m3 14.94 %

Rate of Strain: 1.037 %/min 20.2 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received
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Deviator Stress
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SAMPLE & TEST DETAILS
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This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received

(CH) CLAY-grey brown

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 4.9 3.4 4.2

Angle of Shear Resistance Ф' (Degrees) : 33.1 33.7 33.5
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 92.8 mm

Initial Diameter : 47.6 mm 18.8 % 1.78 %
Wet Density : 2.08 t/m3 3.35 %
Dry Density : 1.75 t/m3 6.36 %

Rate of Strain: 0.009 %/min 20.7 %
B Response: 98 %

Sample Type: Remarks:

216  kPa
380  kPa

58  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

801541-CU

2/02/2009
7/02/2008
5.5-5.9

(CH) CLAY-dark brown

105  kPa

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks:

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

Golder Associates Pty Ltd 801541-CU

077692009 2/02/2009
7/02/2008

TPA 6 5.5-5.9

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 
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Project: Test Date:
Report Date:
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Description
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 201.9 229.4 218.3

Angle of Shear Resistance Ф (Degrees) : 9.1 5.0 6.2
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.5 mm

Initial Diameter : 46.6 mm 22.7 % 3.78 %
Wet Density : 2.05 t/m3 5.07 %
Dry Density : 1.67 t/m3 6.74 %

Rate of Strain: 1.036 %/min 22.7 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received.

Principal Stresses
σ1

FAILURE DETAILS

Peak Shear Stress

Deviator Stress

Golder Associates Pty Ltd

77692009

TPA 6
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Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received.
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 11.9 21.7 17.5

Angle of Shear Resistance Ф' (Degrees) : 27.9 23.7 24.9
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.3 mm

Initial Diameter : 47.6 mm 20.6 % 1.43 %
Wet Density : 2.08 t/m3 2.74 %
Dry Density : 1.73 t/m3 4.40 %

Rate of Strain: 0.009 %/min 22.0 %
B Response: 98 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress

Golder Associates Pty Ltd

077692009

TPA7
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Sample Details Moisture Contents
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SAMPLE & TEST DETAILS

50-100-200
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of the tests, calibrations, and/or measurements 

included in this document are traceable to 
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σ'3
110  kPa
154  kPa

150  kPa 40  kPa

229  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

802321-CU

14/02/2008
25/02/2008
2.5-2.8

 

121  kPa
219  kPa
350  kPa

65  kPa

Mohr Circle Diagram

0

50

100

150

200

250

300

0 50 100 150 200 250 300 350 400
Normal Stress  kPa

Sh
ea

r 
St

re
ss

  k
Pa



Client: Report No.:

Project: Test Date:
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Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received

 

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.

NATA Accredited Laboratory 
Number 9926

Page 2 of 2

077692009 14/02/2008
25/02/2008

TPA7 2.5-2.8
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Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description

Sample Type: Remarks: Tested as Received
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Single Individual Undisturbed Specimen
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 1.9 9.8 5.4

Angle of Shear Resistance Ф' (Degrees) : 36.6 33.5 34.5
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 97.0 mm

Initial Diameter : 47.7 mm 22.0 % 1.59 %
Wet Density : 2.05 t/m3 3.79 %
Dry Density : 1.68 t/m3 6.97 %

Rate of Strain: 0.009 %/min 20.4 %
B Response: 99 %

Sample Type: Remarks:

240  kPa
444  kPa

59  kPa
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Client: Report No.:

Project: Test Date:
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Description

Sample Type: Remarks: Tested as Received
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 8.1 8.1 8.1

Angle of Shear Resistance Ф' (Degrees) : 35.4 35.4 35.4
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.4 mm

Initial Diameter : 47.8 mm 15.2 % 1.75 %
Wet Density : 2.14 t/m3 2.74 %
Dry Density : 1.86 t/m3 4.93 %

Rate of Strain: 0.009 %/min 15.6 %
B Response: 98 %

Sample Type: Remarks:

331  kPa
587  kPa

80  kPa

Page 1 of 2

TRIAXIAL TEST REPORT
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Single Individual Undisturbed Specimen Tested as Received
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Project: Test Date:
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Description

Sample Type: Remarks: Tested as Received
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 86.7 113.3 101.1

Angle of Shear Resistance Ф (Degrees) : 30.7 25.6 27.3
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.5 mm

Initial Diameter : 48.0 mm 18.1 % 2.69 %
Wet Density : 2.12 t/m3 3.80 %
Dry Density : 1.80 t/m3 5.87 %

Rate of Strain: 1.036 %/min 18.1 %

Sample Type: Remarks:

613  kPa
865  kPa

100  kPa
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Test Method: AS1289.6.4.1

802328-UU
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 18.3 22.2 20.3

Angle of Shear Resistance Ф (Degrees) : 8.6 7.0 7.5
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.1 mm 24.3 % 1.92 %
Wet Density : 2.06 t/m3 3.01 %
Dry Density : 1.66 t/m3 6.14 %

Rate of Strain: 1.040 %/min 24.3 %

Sample Type: Remarks:

178  kPa
306  kPa

100  kPa
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Single Individual Undisturbed Specimen Tested as received
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 12.0 18.0 14.8

Angle of Shear Resistance Ф' (Degrees) : 35.0 33.1 33.7
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.4 mm

Initial Diameter : 47.9 mm 20.5 % 0.99 %
Wet Density : 2.05 t/m3 1.82 %
Dry Density : 1.70 t/m3 2.93 %

Rate of Strain: 0.008 %/min 22.9 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 15.8 26.6 20.8

Angle of Shear Resistance Ф' (Degrees) : 31.8 28.8 29.9
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.5 mm 17.9 % 1.91 %
Wet Density : 2.10 t/m3 2.91 %
Dry Density : 1.78 t/m3 4.41 %

Rate of Strain: 0.008 %/min 20.7 %
B Response: 99 %

Sample Type: Remarks:
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 50.4 58.7 55.4

Angle of Shear Resistance Ф (Degrees) : 11.4 6.1 7.8
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.8 mm 26.4 % 1.98 %
Wet Density : 1.98 t/m3 2.58 %
Dry Density : 1.56 t/m3 3.98 %

Rate of Strain: 1.040 %/min 26.4 %

Sample Type: Remarks:
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 49.0 36.7 41.3

Angle of Shear Resistance Ф (Degrees) : 10.1 16.5 14.9
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.1 mm

Initial Diameter : 47.4 mm 23.8 % 2.60 %
Wet Density : 2.05 t/m3 3.35 %
Dry Density : 1.66 t/m3 5.88 %

Rate of Strain: 1.041 %/min 23.8 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 17.5 13.5 15.5

Angle of Shear Resistance Ф' (Degrees) : 33.7 34.4 34.2
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 97.2 mm

Initial Diameter : 48.0 mm 15.7 % 2.21 %
Wet Density : 2.12 t/m3 3.47 %
Dry Density : 1.83 t/m3 6.66 %

Rate of Strain: 0.008 %/min 17.2 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 10.7 17.3 13.8

Angle of Shear Resistance Ф' (Degrees) : 32.5 30.9 31.5
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.7 mm

Initial Diameter : 47.9 mm 22.3 % 1.91 %
Wet Density : 2.02 t/m3 3.79 %
Dry Density : 1.65 t/m3 6.03 %

Rate of Strain: 0.008 %/min 22.4 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 21.0 24.5 23.0

Angle of Shear Resistance Ф' (Degrees) : 32.6 32.0 32.2
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.9 mm

Initial Diameter : 48.0 mm 14.0 % 2.40 %
Wet Density : 2.15 t/m3 3.00 %
Dry Density : 1.89 t/m3 4.71 %

Rate of Strain: 0.009 %/min 14.8 %
B Response: 99 %
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 10.7 12.5 11.6

Angle of Shear Resistance Ф' (Degrees) : 30.2 29.1 29.5
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.6 mm

Initial Diameter : 47.0 mm 26.5 % 1.90 %
Wet Density : 1.99 t/m3 4.37 %
Dry Density : 1.57 t/m3 7.00 %

Rate of Strain: 0.008 %/min 22.8 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received
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Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 12.3 2.4 7.9

Angle of Shear Resistance Ф' (Degrees) : 28.9 32.9 31.6
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 95.8 mm

Initial Diameter : 44.7 mm 21.6 % 2.23 %
Wet Density : 2.13 t/m3 4.16 %
Dry Density : 1.75 t/m3 6.49 %

Rate of Strain: 0.008 %/min 19.2 %
B Response: 98 %
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 3.1 11.4 6.8

Angle of Shear Resistance Ф' (Degrees) : 34.9 31.3 32.6
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.5 mm

Initial Diameter : 47.4 mm 24.5 % 1.63 %
Wet Density : 2.04 t/m3 3.87 %
Dry Density : 1.64 t/m3 6.27 %

Rate of Strain: 0.008 %/min 23.3 %
B Response: 99 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as Received

Principal Effective Stresses
σ'1

FAILURE DETAILS

Peak Principal Stress Ratio

Deviator Stress

Golder Associates Pty Ltd

077692009

TPA 22

NATA Accredited Laboratory 
Number 9926

Sample Details Moisture Contents

Final Moisture

Initial Moisture

SAMPLE & TEST DETAILS

50-100-200

This Document is issued in accordance with 
NATA's accreditation requirements. Accredited 
for compliance with ISO/IEC 17025. The results 
of the tests, calibrations, and/or measurements 

included in this document are traceable to 
Australian/National standards.
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 49.9 49.6 49.8

Angle of Shear Resistance Ф (Degrees) : 8.7 8.9 8.8
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.2 mm

Initial Diameter : 47.4 mm 23.8 % 2.49 %
Wet Density : 2.05 t/m3 3.18 %
Dry Density : 1.66 t/m3 4.27 %

Rate of Strain: 1.040 %/min 23.8 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received

Principal Stresses
σ1

FAILURE DETAILS

Peak Shear Stress

Deviator Stress
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James 5758

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) : 48.9 75.6 62.6

Angle of Shear Resistance Ф (Degrees) : 25.8 20.0 21.9
Cell Pressures (kPa): Failure Criteria:

Strain
Initial Height : 96.4 mm

Initial Diameter : 46.5 mm 17.7 % 3.11 %
Wet Density : 2.12 t/m3 5.00 %
Dry Density : 1.80 t/m3 8.38 %

Rate of Strain: 1.037 %/min 17.7 %

Sample Type: Remarks:Single Individual Undisturbed Specimen Tested as received

Principal Stresses
σ1

FAILURE DETAILS

Peak Shear Stress

Deviator Stress

Golder Associates Pty Ltd
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Sample Details Moisture Contents
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Golder Associates 

Appendix D  
ASS / PASS Field Screening and Laboratory Records & Cross 

Sections 



Test Location Material
Description

pHKCl Is This ASS Is This PASS
Liming Rate for Existing Acidity

(Neutralises  AASS only)
(kg/m3)

Liming Rate for Net Acidity
(Neutralises both AASS & PASS)

(kg/m3)
TPA1 0.00 0.25 Sandy Clay 8.9 < 0.020 0.000 0.680 1.5 0.520 No YES NA 39.3
TPA1 0.50 0.75 Clay 8.8 < 0.020 0.000 0.020 1.500 -0.140 No No NA NA
TPA1 1.00 1.25 Clay 8.6 < 0.020 0.000 0.020 1.5 -0.140 No No NA NA
TPA1 7.00 7.45 Sandy Clay 8.6 < 0.020 0.000 0.020 0.81 -0.067 No No NA NA
TPA3 0.50 0.75 Clay 8.3 < 0.020 0.000 1.050 0.76 0.969 No YES NA 73.3
TPA3 0.75 1.00 Clay 8.1 < 0.020 0.000 0.670 0.81 0.583 No YES NA 44.1
TPA3 1.00 1.25 Clay 8.9 < 0.020 0.000 0.030 1.22 -0.100 No No NA NA
TPA5 1.50 1.80 Silty Sand 9.1 < 0.020 0.000 0.020 8.67 -0.906 No No NA NA
TPA5 2.00 2.25 Silty Clay 9.1 < 0.020 0.000 0.140 11.9 -1.131 No YES NA No Additional Lime Required
TPA7 0.00 0.25 Sandy Silt 9.2 < 0.020 0.000 0.090 7.65 -0.727 No YES NA No Additional Lime Required
TPA7 0.25 0.50 Sandy Silt 9.2 < 0.020 0.000 0.140 10.9 -1.024 No YES NA No Additional Lime Required
TPA7 0.50 0.75 Clay 9.2 < 0.020 0.000 0.040 1.58 -0.129 No YES NA No Additional Lime Required
TPA7 0.75 1.00 Clay 9.2 < 0.020 0.000 0.020 1.94 -0.187 No No NA NA
TPA7 1.00 1.25 Clay 9.1 < 0.020 0.000 0.020 5.36 -0.552 No No NA NA
TPA9 0.00 0.30 Silty Sand 9.2 < 0.020 0.000 0.150 9.85 -0.902 No YES NA No Additional Lime Required
TPA9 0.60 0.70 Sandy Silt 8.8 < 0.020 0.000 0.140 1.000 0.033 No YES NA 2.5
TPA10 1.20 1.50 Silty Clay 8.7 < 0.020 0.000 0.050 3.04 -0.275 No YES NA No Additional Lime Required
TPA13 0.00 0.25 Sandy Silt 8.9 < 0.020 0.000 0.120 9.12 -0.854 No YES NA No Additional Lime Required
TPA13 0.25 0.50 Sandy Silt 9.0 < 0.020 0.000 0.400 10.9 -0.764 No YES NA No Additional Lime Required
TPA13 0.50 0.75 Sandy Silt 8.8 < 0.020 0.000 0.360 8.11 -0.506 No YES NA No Additional Lime Required
TPA13 0.75 1.00 Sandy Clay 8.7 < 0.020 0.000 0.810 7.4 0.020 No YES NA 1.5
TPA13 1.00 1.25 Clay 9.2 < 0.020 0.000 0.240 13.3 -1.180 No YES NA No Additional Lime Required
TPA17 0.00 0.25 Silty Sand 9.2 < 0.020 0.000 0.100 4.26 -0.355 No YES NA No Additional Lime Required
TPA17 0.50 0.75 Silty Sand 9.2 < 0.020 0.000 0.900 3.47 0.529 No YES NA 40.0
TPA17 1.00 1.25 Silty Sand 9.3 < 0.020 0.000 0.700 0.56 0.640 No YES NA 48.4
TPA22 0.00 0.25 Sandy Clay 9.1 < 0.020 0.000 0.170 16.3 -1.571 No YES NA No Additional Lime Required
TPA22 0.50 0.75 Sandy Clay 8.9 < 0.020 0.000 0.440 4.87 -0.080 No YES NA No Additional Lime Required
TPA22 1.00 1.25 Clay 8.9 < 0.020 0.000 0.050 2.74 -0.243 No YES NA No Additional Lime Required

Note:
           Liming rates assume a bulk density of 1.6t/m3

           Fineness Factor (FF) = 3.00

TABLE D2
SUMMARY OF ACID SULFATE TEST RESULTS

Port of Townsville
Offshore Drilling Project
Townsville Port
077692009

Client
Job Title
Location
Project Number

Depth Range
(m - BGL)

Net Acidity %S
(SCR+Existing 

Acidity - ANC/FF)

Chromium 
Reducible Sulfur 

(SCR) %S
sTAA (%S)

SNAS

(if pH less 
than 4.5)

Existing Acidity %S 
(sTAA + 0.75 x SNAS)

Acid Neutralising 
Capacity %CaCO3 

(if pH more than 
6.5)

Input By: KLF
Date:  3/05/08
Checked By: BW
Date:  3/06/08 J:\2geo07\077692009 - TPA - Port Expansion Project\LAB_TESTING\PASS & CONTAM NEW\077692009 PASS Table.xls.xls



Test Location Material Description pHf pH fox reaction high medium low

TPA1 0.00 0.25 Sandy CLAY 7.4 2.3 Moderate X

TPA1 0.25 0.50 CLAY 7.7 5.2 Slight X

TPA1 0.50 0.75 CLAY 7.5 5.4 Slight X
TPA1 0.75 1.00 CLAY 7.2 5.3 Slight X

TPA1 1.00 1.25 CLAY 7.1 5.3 Slight X

TPA3 0.00 0.25 CLAY 8.2 6.3 Slight X

TPA3 0.25 0.50 CLAY 7.8 1.8 Vigorous X

TPA3 0.50 0.75 CLAY 7.6 1.8 Vigorous X

TPA3 0.75 1.00 CLAY 8.0 3.1 Slight X

TPA3 1.00 1.25 CLAY 8.4 5.5 Slight X

TPA5 1.50 1.80 Clayey silty SAND 7.9 6.0 Slight X

TPA5 1.80 2.00 Silty SAND 8.3 2.5 Slight X

TPA5 2.00 2.25 Silty CLAY 7.1 5.6 Slight X

TPA5 2.25 2.50 Silty CLAY 8.0 6.0 Slight X

TPA9 0.00 0.30 Silty SAND 9.1 5.7 Slight X

TPA9 0.30 0.60 Sandy SILT 9.4 6.1 Slight X

TPA9 0.60 0.70 Sandy SILT 9.3 5.6 Slight X

TPA9 0.70 1.15 Sandy SILT 9.1 5.5 Slight X

TPA10 1.20 1.50 Silty CLAY 8.6 6.0 Slight X

TPA10 1.90 2.35 CLAY 7.8 6.0 Slight X

TPA10 5.85 6.30 CLAY 7.5 5.3 Slight X

TPA17 0.00 0.25 Silty SAND 8.8 5.8 Moderate X

TPA17 0.25 0.50 Silty SAND 9.1 5.8 Moderate X

TPA17 0.50 0.75 Silty SAND 9.3 5.9 Moderate X

TPA17 0.75 1.00 Silty SAND 9.1 5.7 Moderate X

TPA17 1.00 1.25 Silty SAND 9.2 5.6 Slight X

TPA22 0.00 0.25 Sandy CLAY 9.0 6.0 Slight X

TPA22 0.25 0.50 Sandy CLAY 9.0 3.2 Slight X

TPA22 0.50 0.75 Sandy CLAY 9.3 5.8 Slight X

TPA22 0.75 1.00 CLAY 9.1 5.9 Slight X

TPA22 1.00 1.25 CLAY 9.6 5.8 Slight X
Notes
BBL - Below Bed Level

TABLE D1
SUMMARY OF pH FIELD SCREENING TESTS
Client Port of Townsville
Job Title Offshore Drilling Project
Location Townsville Port
Project Number 077692009

Interpreted PASS Potential
m-BBL

Depth (m)

Input By:  KLF
Date:  3/06/08
Checked By:  BW
Date: 3/06/08

J:\2geo07\077692009 - TPA - Port Expansion Project\LAB_TESTING\PASS & CONTAM NEW\077692009 - pH Field Tests.xls



Test Location
Laboratory Certificate 

Number (to be deleted before 
final)

Arsenic Cadmium Chromium Copper Mercury Lead Nickel Zinc

TPA1 0.00 0.25 EB0803667 <5 <1 9 8 <0.1 18 4 13
TPA1 0.50 0.75 EB0803667 <5 <1 6 7 <0.1 15 4 8
TPA1 1.00 1.25 EB0803667 <5 <1 9 6 <0.1 16 7 17
TPA1 7.00 7.45 EB0803667 <5 <1 8 7 <0.1 28 5 6
TPA3 0.00 0.25 EB0803667 <5 <1 10 10 <0.1 19 5 15
TPA3 0.75 1.00 EB0803667 <5 <1 8 9 <0.1 20 5 7
TPA3 4.50 4.95 EB0803667 14 <1 16 11 <0.1 13 13 30
TPA4 3.00 3.45 EB0803667 <5 <1 7 <5 <0.1 5 <2 6
TPA4 6.00 6.45 EB0803667 <5 <1 4 <5 <0.1 <5 <2 <5
TPA5 1.50 1.80 EB0803667 8 <1 15 6 <0.1 10 8 29
TPA5 1.80 2.00 EB0803667 6 <1 11 9 <0.1 21 6 18
TPA5 2.00 2.25 EB0803667 <5 <1 12 6 <0.1 15 5 12
TPA5 2.25 2.50 EB0803667 <5 <1 11 18 <0.1 12 6 12
TPA7 0.00 0.25 EB0803667 8 <1 16 7 <0.1 10 9 28
TPA7 0.75 1.00 EB0803667 <5 <1 8 6 <0.1 13 3 17
TPA8 2.50 2.95 EB0803667 <5 <1 16 7 <0.1 11 11 30
TPA8 5.50 5.95 EB0803667 7 <1 19 11 <0.1 15 12 35
TPA8 7.00 7.45 EB0803667 <5 <1 2 <5 <0.1 <5 <2 6
TPA9 0.00 0.30 EB0801371 8 <1 13 6 <0.1 8 8 34
TPA9 0.60 0.70 EB0801371 10 <1 16 6 <0.1 9 9 382
TPA10 1.20 1.50 EB0801371 <5 <1 9 8 <0.1 24 7 14
TPA10 1.90 2.35 EB0803667 <5 <1 10 <5 <0.1 20 6 17
TPA10 5.85 6.30 EB0803667 <5 <1 6 <5 <0.1 8 4 12
TPA13 0.00 0.25 EB0803667 9 <1 14 8 <0.1 9 8 30
TPA13 0.75 1.00 EB0803667 8 <1 16 9 <0.1 10 10 32
TPA13 2.50 2.95 EB0803667 8 <1 16 11 <0.1 11 9 25
TPA13 4.50 4.95 EB0803667 8 <1 16 12 <0.1 12 10 27
TPA13 8.00 8.45 EB0803667 7 <1 12 11 <0.1 11 9 23
TPA17 0.00 0.25 EB0801371 <5 <1 11 12 <0.1 25 8 33
TPA17 0.50 0.75 EB0801371 6 <1 7 <5 <0.1 8 4 22
TPA17 1.00 1.25 EB0801371 6 <1 8 6 <0.1 8 5 25
TPA17 2.00 2.45 EB0803667 <5 <1 6 19 <0.1 72 3 16
TPA17 4.00 4.45 EB0803667 5 <1 6 <5 <0.1 8 3 13
TPA22 0.00 0.25 EB0801371 8 <1 19 9 <0.1 15 11 35
TPA22 0.50 0.75 EB0801371 <5 <1 13 11 <0.1 27 8 24
TPA22 1.00 1.25 EB0801371 <5 <1 11 12 <0.1 25 8 32

20 3 50 60 1 300 60 200

100 20 100 1000 15 300 600 7000

500 100 500 5000 75 1500 3000 35000

20 1.5 80 65 0.15 50 21 200

70 10 370 270 1 220 52 410

Notes:
All results are expressed as mg/kg unless otherwise specified
(1) Draft Internal Guideline - QLD EPA Contaminated Land Unit, January 1999 
(2) Environmental and Health Based Investigation Levels from Draft Guidelines for Assessment and Management of Contaminated Land in Queensland, May 1998
(3) National Ocean Disposal Guidelines for Dredged Material, Environment Australia, May 2002
EIL for Chromium is Cr (III)
HIL for Chromium is Cr (VI)

Figures in bold underline exceed either the EIL/HIL Thresholds or NODG Screening Levels 

TABLE D3
SUMMARY OF ANALYTICAL RESULTS
METALS

Port of Townsville
Offshore Drilling Project
Townsville Port
077692009

Sample Depth 
(m)

Environmental Investigation Level (EIL) Thresholds(1)

Health based Investigation Level (HIL) Thresholds - Exposure 
Setting A (Standard Residential)(1 & 2)

Client

Health based Investigation Level (HIL) Thresholds - Exposure 
Setting F (Industrial/Commercial)(1 & 2)

National Ocean Disposal Guidelines for Dredged Material: 
Screening Level - Low (3)

Job Title
Location

National Ocean Disposal Guidelines for Dredged Material: 
Screening Level - Median (3) 

Project Number

INPUT BY: KLF
DATE: 3/06/08
CHECKED BY: BW
DATE: 3/06/08 J:\2geo07\077692009 - TPA - Port Expansion Project\LAB_TESTING\PASS & CONTAM NEW\077692009 - Metals.xls.xls

















EB0801041

False

CERTIFICATE OF ANALYSIS

Work Order : EB0801041 Page : 1 of 5

:: LaboratoryClient Environmental Division BrisbaneGOLDER ASSOCIATES

: :ContactContact MR W BINMORE Tim Kilmister

:: AddressAddress PO BOX 5298

TOWNSVILLE QLD, AUSTRALIA 4810

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail wbinmore@golder.com.au Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 4724 0311 +61-7-3243 7222

:: FacsimileFacsimile ---- +61-7-3243 7218

:Project 077692009 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number TQ

:C-O-C number ---- Date Samples Received : 25-JAN-2008

Sampler : ---- Issue Date : 13-FEB-2008

Site : TOWNSVILLE PORT

15:No. of samples received

Quote number : BN/240/07 15:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Jessica Garwood Supervisor - Acid Sulphate Soils Inorganics

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com



2 of 5:Page

Work Order :

:Client

EB0801041

GOLDER ASSOCIATES

077692009:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for process purposes.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from �kg/t dry weight� to �kg/m3 in-situ soil�, multiply �reported results� x �wet bulk density of soil in t/m3�.

l

pH FOX Reaction Rate:  1 - Slight; 2 - Moderate; 3 - Vigorous; 4 - Very Vigorousl

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Work Order :

:Client

EB0801041

GOLDER ASSOCIATES

077692009:Project

Analytical Results

TPA 17

1.0-1.25

TPA 17

0.75-1.0

TPA 17

0.5-0.75

TPA 17

0.25-0.5

TPA 17

0-0.25

Client sample IDSub-Matrix: SOIL

26-JAN-2008 15:0026-JAN-2008 15:0026-JAN-2008 15:0026-JAN-2008 15:0026-JAN-2008 15:00Client sampling date / time

EB0801041-005EB0801041-004EB0801041-003EB0801041-002EB0801041-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----9.2 9.2 ---- 9.3pH Unit0.1----pH KCl (23A)

----<2 <2 ---- <2mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 <0.02 ---- <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----0.10 0.09 ---- 0.07% S0.02----Chromium Reducible Sulfur (22B)

----63 55 ---- 43mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----4.26 3.47 ---- 0.56% CaCO30.01----Acid Neutralising Capacity (19A1)

----851 694 ---- 112mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

----1.36 1.11 ---- 0.18% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
----1.5 1.5 ---- 1.5-0.5----ANC Fineness Factor

----<0.02 <0.02 ---- <0.02% S0.02----Net Acidity (sulfur units)

----<10 <10 ---- <10mole H+ / t10----Net Acidity (acidity units)

----<1 <1 ---- <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

9.18.8 9.3 9.1 9.2pH Unit0.1----pH (F)

5.85.8 5.9 5.7 5.6pH Unit0.1----pH (Fox)

22 2 2 1-1----Reaction Rate
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Work Order :

:Client

EB0801041
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Analytical Results

TPA 10 03

1.2-1.5

TPA 9 04

0.7-1.15

TPA 9 03

0.6-0.7

TPA 9 02

0.3-0.6

TPA 9 01

0-0.3

Client sample IDSub-Matrix: SOIL

09-JAN-2008 15:0013-JAN-2008 15:0013-JAN-2008 15:0013-JAN-2008 15:0013-JAN-2008 15:00Client sampling date / time

EB0801041-010EB0801041-009EB0801041-008EB0801041-007EB0801041-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----9.2 8.8 ---- 8.7pH Unit0.1----pH KCl (23A)

----<2 <2 ---- <2mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 <0.02 ---- <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----0.15 0.14 ---- 0.05% S0.02----Chromium Reducible Sulfur (22B)

----92 89 ---- 31mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----9.85 1.00 ---- 3.04% CaCO30.01----Acid Neutralising Capacity (19A1)

----1970 201 ---- 607mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

----3.16 0.32 ---- 0.97% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
----1.5 1.5 ---- 1.5-0.5----ANC Fineness Factor

----<0.02 <0.02 ---- <0.02% S0.02----Net Acidity (sulfur units)

----<10 <10 ---- <10mole H+ / t10----Net Acidity (acidity units)

----<1 <1 ---- <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

9.49.1 9.3 9.1 8.6pH Unit0.1----pH (F)

6.15.7 5.6 5.5 6.0pH Unit0.1----pH (Fox)

11 1 1 1-1----Reaction Rate
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Work Order :

:Client

EB0801041

GOLDER ASSOCIATES

077692009:Project

Analytical Results

TPA 22

1.0-1.25

TPA 22

0.75-1.0

TPA 22

0.5-0.75

TPA 22

0.25-0.5

TPA 22

0-0.25

Client sample IDSub-Matrix: SOIL

02-JAN-2008 15:0002-JAN-2008 15:0002-JAN-2008 15:0002-JAN-2008 15:0002-JAN-2008 15:00Client sampling date / time

EB0801041-015EB0801041-014EB0801041-013EB0801041-012EB0801041-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----9.1 8.9 ---- 8.9pH Unit0.1----pH KCl (23A)

----<2 <2 ---- <2mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 <0.02 ---- <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----0.17 0.44 ---- 0.05% S0.02----Chromium Reducible Sulfur (22B)

----109 272 ---- 34mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----16.3 4.87 ---- 2.74% CaCO30.01----Acid Neutralising Capacity (19A1)

----3260 974 ---- 548mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

----5.23 1.56 ---- 0.88% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
----1.5 1.5 ---- 1.5-0.5----ANC Fineness Factor

----<0.02 <0.02 ---- <0.02% S0.02----Net Acidity (sulfur units)

----<10 <10 ---- <10mole H+ / t10----Net Acidity (acidity units)

----<1 <1 ---- <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

9.09.0 9.3 9.1 9.6pH Unit0.1----pH (F)

3.26.0 5.8 5.9 5.8pH Unit0.1----pH (Fox)

11 1 1 1-1----Reaction Rate
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CERTIFICATE OF ANALYSIS

Work Order : EB0801371 Page : 1 of 4

:: LaboratoryClient Environmental Division BrisbaneGOLDER ASSOCIATES

: :ContactContact MR W BINMORE Tim Kilmister

:: AddressAddress PO BOX 5298

TOWNSVILLE QLD, AUSTRALIA 4810

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail wbinmore@golder.com.au Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 4724 0311 +61-7-3243 7222

:: FacsimileFacsimile ---- +61-7-3243 7218

:Project 077692009 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number TQ

:C-O-C number ---- Date Samples Received : 25-JAN-2008

Sampler : ---- Issue Date : 13-FEB-2008

Site : Townsville Port

9:No. of samples received

Quote number : EN/002/05 9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Phillip Kennedy 2IC Environmental Laboratory Inorganics

Stephen Hislop Senior Inorganic Chemist Inorganics

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Work Order :

:Client

EB0801371

GOLDER ASSOCIATES

077692009:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for process purposes.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

LCS recovery for EG005T (Total Metals) analyses fall outside Dynamic Control Limits. They are however within ALS Static Control Limits and hence deemed acceptable.l
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Work Order :

:Client

EB0801371

GOLDER ASSOCIATES

077692009:Project

Analytical Results

TPA 17

0.5-0.75

TPA 17

0-0.25

TPA 10-03

1.2-1.5

TPA 9-03

0.6-0.7

TPA 9-01

0-0.3

Client sample IDSub-Matrix: SOIL

[26-JAN-2008][26-JAN-2008]09-NOV-2007 15:0013-NOV-2007 15:0013-NOV-2007 15:00Client sampling date / time

EB0801371-005EB0801371-004EB0801371-003EB0801371-002EB0801371-001UnitLORCAS NumberCompound

EA055: Moisture Content

20.027.5 20.3 26.2 19.1%1.0----^ Moisture Content (dried @ 103)

EG005T: Total Metals by ICP-AES

108 <5 <5 6mg/kg57440-38-2Arsenic

<1<1 <1 <1 <1mg/kg17440-43-9Cadmium

1613 9 11 7mg/kg27440-47-3Chromium

66 8 12 <5mg/kg57440-50-8Copper

98 24 25 8mg/kg57439-92-1Lead

98 7 8 4mg/kg27440-02-0Nickel

38234 14 33 22mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1<0.1 <0.1 <0.1 <0.1mg/kg0.17439-97-6Mercury
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:Client

EB0801371
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Analytical Results

----TPA 22

1.0-1.25

TPA 22

0.5-0.75

TPA 22

0-0.25

TPA 17

1.0-1.25

Client sample IDSub-Matrix: SOIL

----02-JAN-2008 15:0002-JAN-2008 15:0002-JAN-2008 15:00[26-JAN-2008]Client sampling date / time

----EB0801371-009EB0801371-008EB0801371-007EB0801371-006UnitLORCAS NumberCompound

EA055: Moisture Content

30.022.5 28.3 25.9 ----%1.0----^ Moisture Content (dried @ 103)

EG005T: Total Metals by ICP-AES

86 <5 <5 ----mg/kg57440-38-2Arsenic

<1<1 <1 <1 ----mg/kg17440-43-9Cadmium

198 13 11 ----mg/kg27440-47-3Chromium

96 11 12 ----mg/kg57440-50-8Copper

158 27 25 ----mg/kg57439-92-1Lead

115 8 8 ----mg/kg27440-02-0Nickel

3525 24 32 ----mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1<0.1 <0.1 <0.1 ----mg/kg0.17439-97-6Mercury
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CERTIFICATE OF ANALYSIS

Work Order : EB0803667 Page : 1 of 10

:: LaboratoryClient Environmental Division BrisbaneGOLDER ASSOCIATES

: :ContactContact MR W BINMORE Tim Kilmister

:: AddressAddress PO BOX 5298

TOWNSVILLE QLD, AUSTRALIA 4810

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail wbinmore@golder.com.au Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 4724 0311 +61-7-3243 7222

:: FacsimileFacsimile ---- +61-7-3243 7218

:Project 077692009 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number TQ

:C-O-C number ---- Date Samples Received : 19-MAR-2008

Sampler : ---- Issue Date : 01-APR-2008

Site : Townsville Port

38:No. of samples received

Quote number : EN/002/05 38:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Jessica Garwood Supervisor - Acid Sulphate Soils Inorganics

Kim McCabe Senior Inorganic Chemist Inorganics

Stephen Hislop Senior Inorganic Chemist Inorganics

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005T (total Metals): Eb0803477-011 shows poor duplicate results due to sample heterogeneity. Confirmed by visual inspection.l

EG005T (Total Metals): Poor matrix spike recovery on EB0803477-012 due to sample matrix interferences. Confirmed by visual inspection.l

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

pH FOX Reaction Rate:  1 - Slight; 2 - Moderate; 3 - Vigorous; 4 - Very Vigorousl

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Work Order :

:Client

EB0803667
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Analytical Results

TPA 1

1-1.25

TPA 1

0.75-1.00

TPA 1

0.5-0.75

TPA 1

0.25-0.50

TPA 1

0-0.25

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-005EB0803667-004EB0803667-003EB0803667-002EB0803667-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----8.9 8.8 ---- 8.6pH Unit0.1----pH KCl (23A)

----<2 <2 ---- <2mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 <0.02 ---- <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----0.68 <0.02 ---- 0.05% S0.02----Chromium Reducible Sulfur (22B)

----425 <10 ---- 30mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----7.74 13.2 ---- 0.92% CaCO30.01----Acid Neutralising Capacity (19A1)

----1550 2650 ---- 183mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

----2.48 4.24 ---- 0.29% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
----1.5 1.5 ---- 1.5-0.5----ANC Fineness Factor

----<0.02 <0.02 ---- <0.02% S0.02----Net Acidity (sulfur units)

----<10 <10 ---- <10mole H+ / t10----Net Acidity (acidity units)

----<1 <1 ---- <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

7.77.4 7.5 7.2 7.1pH Unit0.1----pH (F)

5.22.3 5.4 5.3 5.3pH Unit0.1----pH (Fox)

12 1 1 1-1----Reaction Rate

EA055: Moisture Content
----22.4 21.5 ---- 21.0%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES
----<5 <5 ---- <5mg/kg57440-38-2Arsenic

----<1 <1 ---- <1mg/kg17440-43-9Cadmium

----9 6 ---- 9mg/kg27440-47-3Chromium

----8 7 ---- 6mg/kg57440-50-8Copper

----18 15 ---- 16mg/kg57439-92-1Lead

----4 4 ---- 7mg/kg27440-02-0Nickel

----13 8 ---- 17mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
----<0.1 <0.1 ---- <0.1mg/kg0.17439-97-6Mercury
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:Client
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Analytical Results

TPA 3

0.75-1.00

TPA 3

0.5-0.75

TPA 3

0.25-0.50

TPA 3

0-0.25

TPA 1

7-7.45

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-010EB0803667-009EB0803667-008EB0803667-007EB0803667-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----8.6 ---- 8.4 8.1pH Unit0.1----pH KCl (23A)

----<2 ---- <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 ---- <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----<0.02 ---- 1.05 0.67% S0.02----Chromium Reducible Sulfur (22B)

----<10 ---- 655 417mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----0.81 ---- 0.76 0.81% CaCO30.01----Acid Neutralising Capacity (19A1)

----163 ---- 152 163mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

----0.26 ---- 0.24 0.26% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
----1.5 ---- 1.5 1.5-0.5----ANC Fineness Factor

----<0.02 ---- 0.89 0.49% S0.02----Net Acidity (sulfur units)

----<10 ---- 553 309mole H+ / t10----Net Acidity (acidity units)

----<1 ---- 42 23kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

8.2---- 7.8 7.6 8.0pH Unit0.1----pH (F)

6.3---- 1.8 1.8 3.1pH Unit0.1----pH (Fox)

1---- 3 4 1-1----Reaction Rate

EA055: Moisture Content

23.821.0 ---- ---- 21.0%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES
<5<5 ---- ---- <5mg/kg57440-38-2Arsenic

<1<1 ---- ---- <1mg/kg17440-43-9Cadmium

108 ---- ---- 8mg/kg27440-47-3Chromium

109 ---- ---- 9mg/kg57440-50-8Copper

1928 ---- ---- 20mg/kg57439-92-1Lead

55 ---- ---- 5mg/kg27440-02-0Nickel

156 ---- ---- 7mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1<0.1 ---- ---- <0.1mg/kg0.17439-97-6Mercury
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Analytical Results

TPA 5

1.5-1.8

TPA 4

6-6.45

TPA 4

3-3.45

TPA 3

4.5-4.95

TPA 3

1-1.25

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-015EB0803667-014EB0803667-013EB0803667-012EB0803667-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----8.9 ---- ---- 9.1pH Unit0.1----pH KCl (23A)

----<2 ---- ---- <2mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 ---- ---- <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----0.03 ---- ---- <0.02% S0.02----Chromium Reducible Sulfur (22B)

----21 ---- ---- <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----1.22 ---- ---- 8.67% CaCO30.01----Acid Neutralising Capacity (19A1)

----245 ---- ---- 1730mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

----0.39 ---- ---- 2.78% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
----1.5 ---- ---- 1.5-0.5----ANC Fineness Factor

----<0.02 ---- ---- <0.02% S0.02----Net Acidity (sulfur units)

----<10 ---- ---- <10mole H+ / t10----Net Acidity (acidity units)

----<1 ---- ---- <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis
----8.4 ---- ---- 7.9pH Unit0.1----pH (F)

----5.5 ---- ---- 6.0pH Unit0.1----pH (Fox)

----1 ---- ---- 1-1----Reaction Rate

EA055: Moisture Content

8.5---- 12.4 10.4 27.9%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

14---- <5 <5 8mg/kg57440-38-2Arsenic

<1---- <1 <1 <1mg/kg17440-43-9Cadmium

16---- 7 4 15mg/kg27440-47-3Chromium

11---- <5 <5 6mg/kg57440-50-8Copper

13---- 5 <5 10mg/kg57439-92-1Lead

13---- <2 <2 8mg/kg27440-02-0Nickel

30---- 6 <5 29mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1---- <0.1 <0.1 <0.1mg/kg0.17439-97-6Mercury
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EB0803667

GOLDER ASSOCIATES
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Analytical Results

TPA 7

0.25-0.50

TPA 7

0-0.25

TPA 5

2.25-2.50

TPA 5

2-2.25

TPA 5

1.8-2.00

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-020EB0803667-019EB0803667-018EB0803667-017EB0803667-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity

9.1---- ---- 9.2 9.2pH Unit0.1----pH KCl (23A)

<2---- ---- <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02---- ---- <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.14---- ---- 0.09 0.14% S0.02----Chromium Reducible Sulfur (22B)

90---- ---- 59 85mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

11.9---- ---- 7.65 10.9% CaCO30.01----Acid Neutralising Capacity (19A1)

2370---- ---- 1530 2180mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

3.80---- ---- 2.45 3.50% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting

1.5---- ---- 1.5 1.5-0.5----ANC Fineness Factor

<0.02---- ---- <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10---- ---- <10 <10mole H+ / t10----Net Acidity (acidity units)

<1---- ---- <1 <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

7.18.3 8.0 ---- ----pH Unit0.1----pH (F)

5.62.5 6.0 ---- ----pH Unit0.1----pH (Fox)

11 1 ---- -----1----Reaction Rate

EA055: Moisture Content

22.621.3 18.7 24.1 ----%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES
<56 <5 8 ----mg/kg57440-38-2Arsenic

<1<1 <1 <1 ----mg/kg17440-43-9Cadmium

1211 11 16 ----mg/kg27440-47-3Chromium

69 18 7 ----mg/kg57440-50-8Copper

1521 12 10 ----mg/kg57439-92-1Lead

56 6 9 ----mg/kg27440-02-0Nickel

1218 12 28 ----mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1<0.1 <0.1 <0.1 ----mg/kg0.17439-97-6Mercury
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Work Order :

:Client

EB0803667

GOLDER ASSOCIATES

077692009:Project

Analytical Results

TPA 8

5.5-5.95

TPA 8

2.5-2.95

TPA 7

1-1.25

TPA 7

0.75-1.00

TPA 7

0.5-0.75

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-025EB0803667-024EB0803667-023EB0803667-022EB0803667-021UnitLORCAS NumberCompound

EA033-A: Actual Acidity

9.29.2 9.1 ---- ----pH Unit0.1----pH KCl (23A)

<2<2 <2 ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.020.04 <0.02 ---- ----% S0.02----Chromium Reducible Sulfur (22B)

1425 <10 ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

1.941.58 5.36 ---- ----% CaCO30.01----Acid Neutralising Capacity (19A1)

387316 1070 ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

0.620.50 1.72 ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting

1.51.5 1.5 ---- -----0.5----ANC Fineness Factor

<0.02<0.02 <0.02 ---- ----% S0.02----Net Acidity (sulfur units)

<10<10 <10 ---- ----mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 ---- ----kg CaCO3/t1----Liming Rate

EA055: Moisture Content

16.6---- ---- 17.2 20.0%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES
<5---- ---- <5 7mg/kg57440-38-2Arsenic

<1---- ---- <1 <1mg/kg17440-43-9Cadmium

8---- ---- 16 19mg/kg27440-47-3Chromium

6---- ---- 7 11mg/kg57440-50-8Copper

13---- ---- 11 15mg/kg57439-92-1Lead

3---- ---- 11 12mg/kg27440-02-0Nickel

17---- ---- 30 35mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1---- ---- <0.1 <0.1mg/kg0.17439-97-6Mercury
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Work Order :

:Client

EB0803667

GOLDER ASSOCIATES

077692009:Project

Analytical Results

TPA 13

0.25-0.50

TPA 13

0-0.25

TPA 10

5.85-6.30

TPA 10

1.9-2.35

TPA 8

7-7.45

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-030EB0803667-029EB0803667-028EB0803667-027EB0803667-026UnitLORCAS NumberCompound

EA033-A: Actual Acidity
-------- ---- 8.9 9.0pH Unit0.1----pH KCl (23A)

-------- ---- <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

-------- ---- <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
-------- ---- 0.12 0.40% S0.02----Chromium Reducible Sulfur (22B)

-------- ---- 73 248mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
-------- ---- 9.12 10.9% CaCO30.01----Acid Neutralising Capacity (19A1)

-------- ---- 1820 2190mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

-------- ---- 2.92 3.50% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting
-------- ---- 1.5 1.5-0.5----ANC Fineness Factor

-------- ---- <0.02 <0.02% S0.02----Net Acidity (sulfur units)

-------- ---- <10 <10mole H+ / t10----Net Acidity (acidity units)

-------- ---- <1 <1kg CaCO3/t1----Liming Rate

EA037:  Ass Field Screening Analysis

7.8---- 7.5 ---- ----pH Unit0.1----pH (F)

6.0---- 5.3 ---- ----pH Unit0.1----pH (Fox)

1---- 1 ---- -----1----Reaction Rate

EA055: Moisture Content

20.414.1 16.2 31.7 ----%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES
<5<5 <5 9 ----mg/kg57440-38-2Arsenic

<1<1 <1 <1 ----mg/kg17440-43-9Cadmium

102 6 14 ----mg/kg27440-47-3Chromium

<5<5 <5 8 ----mg/kg57440-50-8Copper

20<5 8 9 ----mg/kg57439-92-1Lead

6<2 4 8 ----mg/kg27440-02-0Nickel

176 12 30 ----mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1<0.1 <0.1 <0.1 ----mg/kg0.17439-97-6Mercury
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Work Order :

:Client

EB0803667

GOLDER ASSOCIATES

077692009:Project

Analytical Results

TPA 13

4.5-4.95

TPA 13

2.5-2.95

TPA 13

1-1.25

TPA 13

0.75-1.00

TPA 13

0.5-0.75

Client sample IDSub-Matrix: SOIL

[18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

EB0803667-035EB0803667-034EB0803667-033EB0803667-032EB0803667-031UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.78.8 9.2 ---- ----pH Unit0.1----pH KCl (23A)

<2<2 <2 ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.810.36 0.24 ---- ----% S0.02----Chromium Reducible Sulfur (22B)

505227 149 ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

7.408.11 13.3 ---- ----% CaCO30.01----Acid Neutralising Capacity (19A1)

14801620 2660 ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A1)

2.372.60 4.26 ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A1)

EA033-E: Acid Base Accounting

1.51.5 1.5 ---- -----0.5----ANC Fineness Factor

<0.02<0.02 <0.02 ---- ----% S0.02----Net Acidity (sulfur units)

<10<10 <10 ---- ----mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 ---- ----kg CaCO3/t1----Liming Rate

EA055: Moisture Content

38.4---- ---- 32.1 33.7%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

8---- ---- 8 8mg/kg57440-38-2Arsenic

<1---- ---- <1 <1mg/kg17440-43-9Cadmium

16---- ---- 16 16mg/kg27440-47-3Chromium

9---- ---- 11 12mg/kg57440-50-8Copper

10---- ---- 11 12mg/kg57439-92-1Lead

10---- ---- 9 10mg/kg27440-02-0Nickel

32---- ---- 25 27mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS
<0.1---- ---- <0.1 <0.1mg/kg0.17439-97-6Mercury
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Work Order :

:Client

EB0803667

GOLDER ASSOCIATES

077692009:Project

Analytical Results

--------TPA 17

4-4.45

TPA 17

2-2.45

TPA 13

8-8.45

Client sample IDSub-Matrix: SOIL

--------[18-MAR-2008][18-MAR-2008][18-MAR-2008]Client sampling date / time

--------EB0803667-038EB0803667-037EB0803667-036UnitLORCAS NumberCompound

EA037:  Ass Field Screening Analysis

8.2---- 7.8 ---- ----pH Unit0.1----pH (F)

5.6---- 5.5 ---- ----pH Unit0.1----pH (Fox)

1---- 1 ---- -----1----Reaction Rate

EA055: Moisture Content

16.028.2 15.3 ---- ----%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

<57 5 ---- ----mg/kg57440-38-2Arsenic

<1<1 <1 ---- ----mg/kg17440-43-9Cadmium

612 6 ---- ----mg/kg27440-47-3Chromium

1911 <5 ---- ----mg/kg57440-50-8Copper

7211 8 ---- ----mg/kg57439-92-1Lead

39 3 ---- ----mg/kg27440-02-0Nickel

1623 13 ---- ----mg/kg57440-66-6Zinc

EG035T:  Total Mercury by FIMS

<0.1<0.1 <0.1 ---- ----mg/kg0.17439-97-6Mercury
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Appendix E  
Stability Analysis



 

Golder Associates 

 

E1.0 PRELIMINARY STABILITY ASSESSMENT FOR REVETMENT WALLS 
Preliminary stability analyses of revetment profiles 

typically used in the past by Port of Townsville has been 

conducted using Morgenstern and Price Method, via the 

computer program SLOPE/W1. 

In this method, the slope is divided into a large number of 

slices, each of which is subjected to calculation of 

“disturbing moment” and “available restoring moment”. 

These moments are then expressed as a ratio to provide a 

calculated Factor of Safety (FOS) for a particular 

potential failure surface.  

By using a computer, a large number of potential failure surfaces can be analysed, leading to 

determination of a “critical slip circle” (surface) with the lowest calculated Factor of Safety 

for the set of conditions being analysed. 

Analyses were made for both static and earthquake conditions.  The earthquake case was 

modelled using the method recommended by ANCOLD in their publication “Guidelines for 

Design of Dams for Earthquake Loading” – 1998.  Using this method, a FOS of 1.0 or higher 

is considered “acceptable”. 

As discussed in Section 10.0, preliminary stability assessment was undertaken at four 

borehole locations (TPA 03, TPA 07, TPA 22 and TPA 23) where proposed reclamination 

works are proposed.  Seven cases were analysed with varying water level condtions, with a 

further two cases considered at TPA 23 (which gave the lowest FOS in the preceding analysis 

Cases).  Each case is further discussed in the following subsections and the results from the 

analyses provided. 

E1.1 CASE 1 
Case 1 comprised the analysis of the 

construction of revetment wall at slope of 

1V:1.5H to a design height of 5.5 m LAT, 

and backfilling with dredged spoil.  The 

ground surface level on the seaward side 

of the revetment wall was modeled at the 

existing depth with the “soft” seabed 

sediments remaining in place, and a water 

level at 0.0 m LAT.  The Case 1 profile is 

sketched in the adjacent drawing: 

                                                      
1 SLOPE/W 2004 by GEO-SLOPE International Ltd 
 

Revetment 
Wall

5.5m LAT 

Existing Ground Level 

Design Level 

Dredged Spoil 1.5 

1 

6m 
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Results of SLOPE/W Analysis for Case 1: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.2   -   Unsatisfactory 

 

 

 

 

 

 

 

TPA07 - Minimum FOS = 1.4   -   Satisfactory 
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TPA22 - Minimum FOS = 1.2   -   Unsatisfactory 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.1   -   Unsatisfactory 

 

E1.2 CASE 2 
Case 2 comprised a similar profile as Case 1 with the seaward side of the revetment wall 

dredged at 1V:3H below current bed level to a depth of -12 m LAT.  The Case 2 profile is 

sketched in the drawing below: 

 

 

 

Revetment 
Wall

5.5m LAT 

Existing Ground Level 

Design Level 

Dredged Spoil 1.5

1

6m 

-12m LAT 

3

1
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Results of SLOPE/W Analysis for Case 2: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.2   -   Unsatisfactory 

 

 

 

 

 

 

 

TPA07 - Minimum FOS = 1.3   -   Satisfactory 
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TPA22 - Minimum FOS = 1.2   -   Unsatisfactory 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.0   -   Unsatisfactory 

 

E1.3 CASE 3 
Case 3 comprises a similar profile as Case 2 with the exception of having the “soft” seabed 

sediments removed prior to revetment wall construction and backfilling the proposed 

reclamation area with dredged spoil.  The Case 3 profile is sketched in the drawing below: 

 

 

 

Revetment
Wall

5.5m LAT 

Surface of Firm to Stiff 
Layer 

Design Level 

Dredged Spoil 1.5

1

6m 

-12m LAT 

3

1

Seabed sediment (soft clay) removed 
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Results of SLOPE/W Analysis for Case 3: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.4 - Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 

 

 

 

 

 

 

 

 

TPA03 – FOS against deeper seated instability = 1.4   -   Satisfactory for the “extreme” 
water level (0 m LAT) conditions modelled 
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TPA07 - Minimum FOS = 1.4   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 

 

 

 

 

 

 

 

TPA07 - FOS against deeper-seated instability = 1.4   -   Satisfactory for the “extreme” water 
level (0 m LAT) conditions modelled 
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TPA22 - Minimum FOS = 1.3   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 

 

 

 

 

 

 

 

 

TPA22 - FOS against deeper seated instability = 1.4   -   Satisfactory for the “extreme” water 
level (0 m LAT) conditions modelled 
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TPA23 - Minimum FOS = 1.3   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

 

E1.4 CASE 4 
The profile for Case 4 was similar to that analysed in Case3, but the simulations were 

conducted using effective or drained soil parameters. 

Results of SLOPE/W Analysis for Case 4: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.3   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

 



 

Golder Associates 

 

 

 

 

 

 

 

TPA07 - Minimum FOS = 1.3   -   Satisfactory for the “extreme” water level (0 m LAT) 

conditions modelled 

 

 

 

 

 

 

 

 

TPA22 - Minimum FOS = 1.3   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

 

 

 

 

 



 

Golder Associates 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.2   -   Unsatisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

 

E1.5 CASE 5 
Case 5 comprised of the same profile as that used in both Case 3 and Case 4, but the water 

level was modeled at 1 m LAT to simulate a more typical or “normal” condition. 

Results of SLOPE/W Analysis for Case 5: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.4   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 
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The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 

 

 

 

 

 

 

 

 

 

TPA03 - FOS against deeper seated instability = 1.4   -   Unsatisfactory for the “normal” 
water level (1 m LAT) conditions modelled 

 

 

 

 

 

 

 

TPA07 - Minimum FOS = 1.4   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 
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TPA07 - FOS against deeper seated instability = 1.5   -   Satisfactory for the “normal” water 
level (1 m LAT) conditions modelled 

 

 

 

 

 

 

 

 

TPA22 - Minimum FOS = 1.3   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 
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TPA22 - FOS against large scale failure = 1.4   -   Unsatisfactory for the “normal” water 
level (1 m LAT) conditions modelled 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.3   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 
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TPA23 - FOS against deeper seated instability = 1.4   -   Unsatisfactory for the “normal” 
water level (1 m LAT) conditions modelled 

 

E1.6 CASE 6 
Case 6 comprised of a similar profile as that analysed in Cases 3, 4 and 5, with additional rock 

toe support placed below -1.0 m LAT at a slope of approximately 1V:2H.  The water level 

was modeled at 1 m LAT to simulate a more typical or “normal” condition. 

Results of SLOPE/W Analysis for Case 6: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.4   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 
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The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 

 

 

 

 

 

 

 

 

TPA03 - FOS against large scale failure = 1.5   -   Satisfactory for the “normal” water level 
(1 m LAT) conditions modelled 

 

 

 

 

 

 

 

TPA07 - Minimum FOS = 1.4   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 
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TPA07 - FOS against deeper seated instability = 1.5   -   Satisfactory for the “normal” water 
level (1 m LAT) conditions modelled 

 

 

 

 

 

 

 

TPA22 - Minimum FOS = 1.4   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 

The analysed minimum FOS “failure” surface occurs through the revetment wall materials. 

Further review of this analysis were conducted for FOS against larger scale (deep seated) 

failure extending through natural soils. 
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TPA22 - FOS against deeper seated instability = 1.5   -   Satisfactory for the “normal” water 
level (1 m LAT) conditions modelled 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.4   -   Unsatisfactory for the “normal” water level (1 m LAT) 
conditions modelled 

 

E1.7 CASE 7 
Case 7 models a similar profile as that analysed for Case 6 (with the additional toe rock) with 

the water level at the “extreme” condition (ie water level at 0.0 m LAT).  
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Results of SLOPE/W Analysis for Case 7: 

 

 

 

 

 

 

 

 

TPA03 - Minimum FOS = 1.4   -   Satisfactory for the “extreme”water level (0 m LAT) 
conditions modelled 

 

 

 

 

 

 

 

TPA07 - Minimum FOS = 1.5   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 
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TPA22 - Minimum FOS = 1.4   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.4   -   Satisfactory for the “extreme” water level (0 m LAT) 
conditions modelled 

 
E1.8 CASE 8 
Case 8 was analysed to provide a preliminary assessment for construction conditions that may 

be encountered at Borehole TPA 23 if “dry” construction is conducted.  The purpose of this 

model was to provide preliminary details on revetment stability under a dewatered 

construction .  Case 8 comprised construction of the revetment on the firm to stiff material 

underlying the seabed sediment (ie the “soft” seabed sediments were removed).  A temporary 

surcharge load of 20 kPa was applied to account for live loading from machinery that may 

occur during construction and the water table was lowered to the base of the natural ground 

surface simulating dewatering.  It should be noted that the profile did not model dredging the 

seaward side of the revetment to -12 m LAT. 
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Results of SLOPE/W Analysis for Case 8: 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.2   -   Unsatisfactory for temporary loading conditions 

 

E1.9 CASE 9 
Case 9 analysed the effect of a horizontal seismic loading of 0.07g on the Case 7 profile at 

Borehole TPA23.  Further analysis and a sensitivity study will be required following 

finalization of a more detailed design. 

Results of SLOPE/W Analysis for Case 8: 

 

 

 

 

 

 

 

 

TPA23 - Minimum FOS = 1.1   -   Satisfactory for earthquake loading conditions analysed 
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E1.10 FURTHER INVESTIGATION, MATERIAL CHARACTERISATION 
AND STABILITY ANALYSES 
Detailed stability analyses, including further field investigation and laboratory testing, must 

will need to be conducted to confirm the results of these preliminary analyses, once revetment 

locations, construction methodology, dredge locations and profiles, and surcharge loadings 

are known. 
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Appendix F  
Ultimate Geotechnical Capacity Charts for Driven 600mm 

Diameter Piles
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TPA-01 Ultimate Geotechnical Capacity
for Driven 600mm Diameter Pile
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TPA-02 Ultimate Geotechnical Capacity
for Driven 600mm Diameter Pile
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TPA-03 Ultimate Geotechnical Capacity
for Driven 600mm Diameter Pile
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TPA-04 Ultimate Geotechnical Capacity
for Driven 600mm Diameter Pile
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Preliminary Settlement Assessment for Townsville Port 
Expansion 

Level 

Borehole 
Location Surface 

(m) 
Final 
(m) 

Thickness 
Highly 

Compressible 
Clay (m) 

Without Dredging 
Sea Sediment and 

Filled With 
Compressible Sea 

Sediment (mm) 

Dredging Sea Sediment 
and Filled With 
Engineered Fill 

Comprising Stiff to Very 
Stiff Dredged Sediment 

(mm) 

TPA 01 -4.00 5.5 2.5 900 - 1900 +/- 40 
TPA 02 -3.80 5.5 2.5 900 - 1900 +/- 40 
TPA 03 -3.40 5.5 1.5 500 - 1100 +/- 40 
TPA 04 -3.00 5.5 1.2 400 - 900 +/- 40 
TPA 05 -2.68 5.5 2.0 600 - 1400 +/- 40 
TPA 06 -2.64 5.5 5.5 1700 - 4000 +/- 40 
TPA 07 -2.78 5.5 0.9 250 - 600 +/- 40 
TPA 08 -2.40 5.5 1.0 300 - 650 +/- 40 
TPA 09 -2.20 5.5 3.0 900 - 1900 +/- 40 
TPA 10 -1.20 5.5 1.2 300 - 700 +/- 40 
TPA 11 -2.16 5.5 3.9 1100 - 2500 +/- 40 
TPA 12 -0.80 5.5 2.5 600 - 1300 +/- 40 
TPA 13 -0.90 5.5 9.5 2400 - 4500 +/- 40 
TPA 14c -1.10 5.5 1.5 350 - 800 +/- 40 
TPA 14 -1.10 5.5 N/A  ---  +/- 40 
TPA 15c -0.80 5.5 1.0 250 - 550 +/- 40 
TPA 15 -0.80 5.5 N/A  ---  +/- 40 
TPA 16c -2.38 5.5 1.6 500 - 1050 +/- 40 
TPA 16 -2.38 5.5 N/A  ---  +/- 40 
TPA 17c 0.70 5.5 2.4 450 - 950 +/- 40 
TPA 17 0.70 5.5 N/A  ---  +/- 40 
TPA 18c 2.20 5.5 0.6 50 - 200 +/- 40 
TPA 18 2.20 5.5 N/A  ---  +/- 40 
TPA 19c 0.30 5.5 8.0 1650 - 3500 +/- 40 
TPA 20c -2.70 5.5 2.0 650 - 1350 +/- 40 
TPA 20 -2.70 5.5 N/A  ---  +/- 40 
TPA 21c 2.21 5.5 2.5 300 - 700 +/- 40 
TPA 21 2.21 5.5 N/A  ---  +/- 40 
TPA 22 -4.31 5.5 2.0 750 - 1600 +/- 40 
TPA 23 -4.16 5.5 2.5 950 - 2000 +/- 40 
TPA 101c -3.22 5.5 4.5 1500 - 3500 +/- 40 
TPA 101 -3.22 5.5 4.5 1500 - 3500 +/- 40 
TPA 102c -5.77 5.5 0.0  ---  +/- 40 
TPA 102 -5.77 5.5 0.0  ---  +/- 40 
TPA 103 -0.92 5.5 1.0 250 - 550 +/- 40 
TPA 104 -9.72 5.5 2.0 1200 - 2500 +/- 40 
TPA 105 -9.46 5.5 0.5 300 - 600 +/- 40 
TPA 106 -12.00 5.5 0.8 550 - 1150 +/- 40 
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Important Information About Your

Geo-environmental Report
These notes have been prepared by Golder Associates Pty Ltd using guidelines prepared by ASFE; The

Association of Engineering Firms Practising in the Geosciences, of which Golder Associates Pty Ltd is a
member.  They are offered to help you in the interpretation of your Geo-environmental Report.

Geo-environmental studies are commissioned to gain
information about environmental conditions on and
beneath the surface of a site.  The more comprehensive
the study, the more reliable the assessment is likely to
be.  But remember, any such assessment is to a greater
or lesser extent based on professional opinions about
conditions that cannot be seen or tested.  Accordingly,
no matter how much data is accumulated, risks created
by unanticipated conditions will always remain.  Have
realistic expectations.  Work with your Geo-
environmental consultant to manage known and
unknown risks.  Part of that process should already have
been accomplished, through the risk allocation
provisions you and your Geo-environmental professional
discussed and included in your contract's general terms
and conditions.  This document is intended to explain
some of the concepts that may be included in your
agreement, and to pass along information and
suggestions to help you manage your risk.

Beware of Change; Keep Your Geo-
environmental Professional Advised
The design of a Geo-environmental study considers a
variety of factors that are subject to change.  Changes
can undermine the applicability of a report's findings,
conclusions, and recommendations.  Advise your Geo-
environmental professional about any changes you
become aware of them.  Geo-environmental
professionals cannot accept responsibility or liability for
problems that occur because a report fails to consider
conditions that did not exist when the study was
designed.  Ask your Geo-environmental professional
about the types of changes you should be particularly
alert to.  Some of the most common include:
• modification of the proposed development or

ownership group,
• sale or other property transfer,
• replacement of or additions to the financing entity,
• amendment of existing regulations or introduction of

new ones, or
• changes in the use or condition of adjacent property

Should you become aware of any change, do not rely on
an existing Geo-environmental report.  Advise your
Geo-environmental professional immediately; follow the
professional's advice.

Recognize the Impact of Time
A Geo-environmental professional's findings,
recommendations, and conclusions cannot remain valid
indefinitely.  The more time that passes, the more likely
it is that important latent changes may occur. Do not
rely on a Geo-environmental report if too much time
has elapsed since it was completed.  Ask your
environmental professional to define "too much time."
In the case of Phase I Environmental Site Assessments
(ESAs), for example, more than 180 days after
submission is generally considered "too much."

Prepare To Deal with Unanticipated
Conditions
The findings. recommendations, and conclusions of a
Phase I ESA report typically are based on a review of
historical information, interviews, a site "walkover," and
other forms of noninvasive research.  When site
subsurface conditions are not sampled in any way, the
risk of unanticipated conditions is higher than it would
otherwise be.

While borings, installation of monitoring wells, and
similar invasive test methods can help reduce the risk of
unanticipated conditions, do not overvalue the
effectiveness of testing.  Testing provides information
about actual conditions only at the precise locations
where samples are taken, and only when they are taken.
Your Geo-environmental professional has applied that
specific information to develop a general opinion about
environmental conditions.  Actual conditions in areas
not sampled may differ (sometimes sharply) from those
predicted in a report.  For example, a site may contain
an unregistered underground storage tank that shows no
surface trace of its existence.  Even conditions in areas
that were tested can change, sometimes suddenly, due to
any number of events, not the least of which include
occurrences at adjacent sites.  Recognize, too, that even
some conditions in tested areas may go undiscovered,
because the tests or analytical methods used were
designed to detect only those conditions assumed to
exist.

Manage your risks by retaining your Geo-environmental
professional to work with you as the project proceeds.
Establish a contingency fund or other means to enable
your Geo-environmental professional to respond rapidly,
in order to limit the impact of unforeseen conditions. To
help prevent any misunderstanding, identify those
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empowered to authorize changes and the administrative
procedures that should be followed.

Do Not Permit Any Other Party To Rely on
the Report
Geo-environmental professionals design their studies
and prepare their reports to meet the specific needs of
the clients who retain them, in light of the risk
management methods that the client and Geo-
environmental professional agree to, and the statutory,
regulatory, or other requirements that apply.  The study
designed for a developer may differ sharply from one
designed for a lender, insurer, public agency ... or even
another developer.  Unless the report specifically states
otherwise, it was developed for you and only you.  Do
not unilaterally permit any other party to rely on it.  The
report and the study underlying it may not be adequate
for another party's needs, and you could be held liable
for shortcomings your Geo-environmental professional
was powerless to prevent or anticipate.  Inform your
Geo-environmental professional when you know or
expect that someone else - a third-party will want to use
or rely on the report.  Do not permit third-party use or
reliance until you first confer with the Geo-
environmental professional who prepared the report.
Additional testing, analysis, or study may be required
and, in any event, appropriate terms and conditions
should be agreed to so both you and your Geo-
environmental professional are protected from third-
party risks.  Any party who relies on a Geo-
environmental report without the express written
permission of the professional who prepared it and the
client for whom it was prepared may be solely liable for
any problems that arise.

Avoid Misinterpretation of the Report
Design professionals and other parties may want to rely
on the report in developing plans and specifications.
They need to be advised, in writing, that their needs may
not have been considered when the study's scope was
developed, and, even if their needs were considered,
they might misinterpret Geo-environmental findings,
conclusions, and recommendations.  Commission your
Geo-environmental professional to explain pertinent
elements of the report to others who are permitted to
rely on it, and to review any plans, specifications or
other instruments of professional service that
incorporate any of the report’s  findings, conclusions,
or recommendations.  Your Geo-environmental
professional has the best understanding of the issues
involved, including the fundamental assumptions that
determined the study's scope.

Give Contractors Access to the Report
Reduce the risk of delays, claims, and disputes by giving
contractors access to the full report, providing that it is
accompanied by a letter of transmittal that can protect
you by making it unquestionably clear that: 1) the study
was not conducted and the report was not prepared for
purposes of bid development, and 2) the findings,
conclusions, and recommendations included in the
report are based on a variety of opinions, inferences, and

assumptions and are subject to interpretation.  Use the
letter to also advise contractors to consult with your
Geo-environmental professional to obtain clarifications,
interpretations, and guidance (a fee may be required for
this service), and that-in any event-they should conduct
additional studies to obtain the specific type and extent
of information each prefers for preparing a bid or cost
estimate.  Providing access to the full report, with the
appropriate caveats, helps prevent formation of
adversarial attitudes and claims of concealed or differing
conditions.  If a contractor elects to ignore the warnings
and advice in the letter of transmittal, it would do so at
its own risk.  Your Geo-environmental professional
should be able to help you prepare an effective letter.

Do Not Separate Documentation from the
Report
Geo-environmental reports often include supplementary
documentation, such as maps and copies of regulatory
files, permits, registrations, citations, and
correspondence with regulatory agencies.  If subsurface
explorations were performed, the report may contain
final boring logs and copies of laboratory data.  If
remediation activities occurred on site, the report may
include: copies of daily field reports, waste manifests,
and information about the disturbance of subsurface
materials, the type and thickness of any fill placed on
site, and fill placement practices, among other types of
documentation.  Do not separate supplementary
documentation from the report.  Do not, and do not
permit any other party to redraw or modify any of the
supplementary documentation for incorporation into
other professionals’  instruments of service.

Understand the Role of Standards
Unless they are incorporated into statutes or regulations,
standard practices and standard guides developed by the
American Society for Testing and Materials (ASTM)
and other recognized standards-developing
organizations (SDOs) are little more than aspirational
methods agreed to by a consensus of a committee.  The
committees that develop standards may not comprise
those best qualified to establish methods and, no matter
what, no standard method can possibly consider the
infinite client and project-specific variables that fly in
the face of the theoretical "standard conditions" to which
standard practices and standard guides apply.  In fact,
these variables can be so pronounced that Geo-
environmental professionals who comply with every
directive of an ASTM or other standard procedure could
run foul of local custom and practice, thus violating the
standard of care.

Accordingly, when Geo-environmental professionals
indicate in their reports that they have performed a
service "in general compliance" with one standard or
another, it means they have applied professional
judgement in creating and implementing a scope of
service designed for the specific client and project
involved, and which follows some of the general
precepts laid out in the referenced standard.  To the
extent that a report indicates "general compliance" with
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a standard, you may wish to speak with your Geo-
environmental professional to learn more about what
was and was not done.  Do not assume a given standard
was followed to the letter.  Research indicates that that
seldom is the case.

Realize That Recommendations May Not Be
Final
The technical recommendations included in a Geo-
environmental report are based on assumptions about
actual conditions, and so are preliminary or tentative.
Final recommendations can be prepared only by
observing actual conditions as they are exposed.  For
that reason, you should retain your Geo-environmental
professional to observe construction and/or remediation
activities on site, to permit rapid response to
unanticipated conditions.  The Geo-environmental
professional who prepared the report cannot assume
responsibility or liability for the report’s
recommendations if that professional is not retained to
observe relevant site operations.

Understand That Geotechnical Issues Have
Not Been Addressed
Unless geotechnical engineering was specifically
included in the scope of professional service, a report is
not likely to relate any findings, conclusions, or
recommendations about the suitability of subsurface
materials for construction purposes, especially when site
remediation has been accomplished through the
removal, replacement, encapsulation, or chemical
treatment of on-site soils.  The equipment, techniques,
and testing used by geotechnical engineers differ
markedly from those used by Geo-environmental
professionals; their education, training, and experience
are also significantly different.  If you plan to build on
the subject site, but have not yet had a geotechnical
engineering study conducted, your Geo-environmental
professional should be able to provide guidance about
the next steps you should take.  The same firm may
provide the services you need.

Read Responsibility Provisions Closely
Geo-environmental studies cannot be exact; they are
based on professional judgement and opinion.
Nonetheless, some clients, contractors, and others
assume Geo-environmental reports are or certainly
should be unerringly precise.  Such assumptions have
created unrealistic expectations that have led to wholly
unwarranted claims and disputes.  To help prevent such
problems, Geo-environmental professionals have
developed a number of report provisions and contract
terms that explain who is responsible for what, and how
risks are to be allocated.  Some people mistake these for
"exculpatory clauses," that is, provisions whose purpose
is to transfer one party's rightful responsibilities and
liabilities to someone else.  Read the responsibility
provisions included in a report and in the contract you
and your Geo-environmental professional agreed to.
They are important.

Rely on Your Geo-environmental
Professional for Additional Assistance
Membership in ASFE exposes Geo-environmental
professionals to a wide array of risk management
techniques that can be of genuine benefit for everyone
involved with a Geo-environmental project.  Confer with
your ASFE-member Geo-environmental professional for
more information.
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APPENDIX C  
Seismic Survey From Mapping and Hydrographic Surveys Pty 
Ltd 
 



1

Ducray, Noel

From: Mapping & Hydrographic Surveys [mhs@mhshydro.com]
Sent: Friday, 18 November 2011 9:22 AM
To: O'Neill, Mark
Cc: Ducray, Noel
Subject: Port of Townsville Expansion Project EIS - Hydrographic Survey

Mark/Noel

I understand that MHS Cartographer Ben has now emailed the channel Geophysical plans sheets 2 to 6 to you.

You will note that the Single Channel High Resolution Seismic System has defined 2 reflectors and the 2D
Multichannel Seismic has defined "Reflector 2" only and that there is a difference in the depth of approximately 5
metres between "Reflector 2" as defined by the Single Channel High Resolution Seismic and the 2D Multichannel
Seismic techniques.

Although the same BOOMER sound source was used for each seismic system the hydrophone arrays, the energy
level, the firing rate and recording systems were different and the interpretation for each system was carried out by
different Geophysicists.

The sub seabed materials and their P-velocities are gradational and therefore the "Reflectors are not sharply defined
however the use of the two different seismic systems confirms the absence of rock to the depth of interest.

Regards

John McCarthy

Mapping & Hydrographic Surveys Pty Ltd

Office        31 Byron Street, Bulimba, Brisbane, Queensland 4171, Australia
Postal        P O Box 7144, East Brisbane, Queensland 4169, Australia
Web www.mhshydro.com

Phone        07 3399 8566
Fax            07 3899 1515
Mobile       0408 745 214

__________ Information from ESET Smart Security, version of virus signature database 6633 (20111115)
__________

The message was checked by ESET Smart Security.

http://www.eset.com

__________ Information from ESET Smart Security, version of virus signature database 6639 (20111117)
__________

The message was checked by ESET Smart Security.

http://www.eset.com

mailto:mhs@mhshydro.com
http://www.mhshydro.com
http://www.eset.com
http://www.eset.com
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LIMITATIONS 

This Document has been provided by Golder Associates Pty Ltd (“Golder”) 
subject to the following limitations: 
 
This Document has been prepared for the particular purpose outlined in 
Golder’s proposal and no responsibility is accepted for the use of this 
Document, in whole or in part, in other contexts or for any other purpose.  
 
The scope and the period of Golder’s Services are as described in Golder’s 
proposal, and are subject to restrictions and limitations.  Golder did not perform 
a complete assessment of all possible conditions or circumstances that may 
exist at the site referenced in the Document.  If a service is not expressly 
indicated, do not assume it has been provided.  If a matter is not addressed, do 
not assume that any determination has been made by Golder in regards to it. 
 
Conditions may exist which were not detected given the limited nature of the 
enquiry Golder was retained to undertake with respect to the site.  Variations in 
conditions may occur between assessment locations, and there may be special 
conditions pertaining to the site which have not been revealed by the 
investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   
 
In addition, it is recognised that the passage of time affects the information and 
assessment provided in this Document.  Golder’s opinions are based upon 
information that existed at the time the information is collected.  It is understood 
that the Services provided allowed Golder to form no more than an opinion of 
the actual conditions of the site at the time the site was visited and cannot be 
used to assess the effect of any subsequent changes in the quality of the site, or 
its surroundings, or any laws or regulations.   
 
Any assessments, designs, and advice provided in this Document are based on 
the conditions indicated from published sources and the investigation 
described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 
 
Where data supplied by the client or other external sources, including previous 
site investigation data, have been used, it has been assumed that the 
information is correct unless otherwise stated. No responsibility is accepted by 
Golder for incomplete or inaccurate data supplied by others. 
 
Golder may have retained subconsultants affiliated with Golder to provide 
Services for the benefit of Golder.  To the maximum extent allowed by law, the 
Client acknowledges and agrees it will not have any direct legal recourse to, and 
waives any claim, demand, or cause of action against, Golder’s affiliated 
companies, and their employees, officers and directors. 
 
This Document is provided for sole use by the Client and is confidential to it and 
its professional advisers. No responsibility whatsoever for the contents of this 
Document will be accepted to any person other than the Client.  Any use which 
a third party makes of this Document, or any reliance on or decisions to be 
made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this Document. 



 

 

 

 

Golder Associates Pty Ltd 
25 McIlwraith Street  
South Townsville, Queensland 4810 
Australia 
T: +61 7 4727 1700 
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