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1 Introduction 
Far North Queensland Ports (trading as Ports North) applied for and maintains a 10-year 
permit from the Great Barrier Reef Marine Park Authority (GBRMPA) to undertake 
maintenance dredging (of its navigational channel, swing basin and berthing pockets) and 
placement of dredge material within the Great Barrier Reef Marine Park (GBRMP). This is a 
continuation of activity undertaken in accordance with Marine Park Permit and Sea Dumping 
Permit which have been in effect over the period since the early 2000’s.  

The Port of Cairns (the ‘Port’) is situated at the mouth of Trinity Inlet and supports the City of 
Cairns, the capital city and is an economic driver of Far North Queensland.   

Navigational channels which provide access to the Port naturally shallow over time due to 
siltation and sediment transport processes. Maintenance dredging involves the removal of 
accumulated sediments and is required to maintain designated channel depths to ensure the 
continued efficient passage of vessels utilising the Port. Most ports, including the Port of 
Cairns, cannot sustainably function without maintenance dredging.  

Ports North has a long history of successfully planning and managing the Port of Cairns 
maintenance dredging program. It was the first port in Queensland to gain a 10-year permit in 
2010, which has been renewed for a second term, to undertake maintenance dredging and 
have a management framework in place that has been adapted and improved over a long 
period of time.  

The Port currently accommodates cruise ships, bulk, and general cargo, fishing, reef 
passenger services, petroleum products, sugar and fertiliser products. The Port is key to 
servicing supplies to the coastal communities of Cape York and the Torres Straight Islands.  

Maintenance dredging has been necessary at least annually for the channel and sometimes 
more frequently for the inner port areas to maintain the depth of the navigational channels and 
allow safe access to vessels. This material has been placed offshore, at a location that is 
naturally retentive (i.e., the material largely remains where it has been placed and does not 
disperse).  

As a Port Authority, under the Transport Infrastructure Act 1994, Far North Queensland Ports 
Corporation Ltd, (trading as Ports North) has obligations which include the requirement to 
undertake maintenance dredging to fulfil its function to provide and operate effective and 
efficient port facilities and services. To meet this legislative obligation, it is necessary to have 
in place ongoing approvals that allow the ability to dredge and otherwise maintain or improve 
navigational channels to ensure safe navigation within the port channels.  

The Queensland Department of Transport and Main Roads (TMR), through actions required 
under the Reef 2050 Long-term Sustainability Plan, has developed the Queensland 
Maintenance Dredging Strategy (QLD-MDS) and associated Guidelines for Preparing Long-
term Maintenance Dredging Management Plans (hereafter referred to as ‘the guidelines’). All 
Queensland ports within the Great Barrier Reef Word Heritage Area must prepare a Long-
term Maintenance Dredging Management Plan consistent with the guidelines. 
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In response to those requirements (and also to continue to fulfil obligations under 
environmental approvals i.e. long-term Sea Dumping Permit under the Environment Protection 
(Sea Dumping) Act 1981), Ports North has developed this Long-term Maintenance Dredging 
Management Plan (LMDMP) which sets the framework for the responsible environmental 
management of maintenance dredging at the Port, and to address the TMR requirement for a 
plan to be developed for each of the GBR ports.  

In addition to its long history of maintenance dredging, Ports North undertook a capital 
dredging expansion of the Port of Cairns (the Cairns Shipping Development Project (CSDP)) 
in 2019 to cater for increased vessel size of visiting cruise ships. This LMDMP is supported by 
a number of studies undertaken to prepare the Environmental Impact Statement for that capital 
dredging and also data collected before, during and after that campaign. Figure 1-1 illustrates 
the processes and knowledge that has informed development of this new LMDMP.  
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Figure 1-1  LMDMP Development Process 
 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 4 
Introduction  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD 
Approvals\R.B24065.001.11.LMDMP.docx   

 

 

1.1 Purpose, Objectives and Scope 
The purpose of this LMDMP is to document the strategy for managing natural sediment 
accumulation within the navigable waters at the Port of Cairns. The strategy ensures the safe 
and efficient operation of the Port and the ongoing protection of local environmental values 
and the Outstanding Universal Value (OUV) of the GBR World Heritage Area (GBRWHA). 

Consistent with the QLD-MDS, this LMDMP has been developed to achieve the following 
objectives: 

• Providing a transparent long-term framework for maintenance dredging and material 
placement at the Port of Cairns over the next 10 years, whilst recognising the existing 
proactive and environmentally responsible management approach  

• Maintaining the safe navigation of the port 

• Ensuring that maintenance of navigable depths does not adversely impact upon local 
environmental values, including the Outstanding Universal Value of the GBRWHA 

• Reviewing whether there are viable alternatives to dredging and the placement of material 
at sea 

• Detailing a robust long-term planning approach to managing port sediment within port 
infrastructure 

• Outlining operational, planning, consultation and monitoring arrangements  

• Applying continual improvement practices in the management of sediment and dredging 
actions 

• Providing a framework for maintenance dredging of the Port consistent with the QLD-MDS 
and GBRMPA requirements. 

The scope of this LMDMP relates specifically to the Port of Cairns and the maintenance of the 
swing basins, berths, marinas, entrance channel, and placement of dredged material at an 
adjacent dredge material placement area as defined by the current sea dumping permit, and 
shown in Figure 7-3. 

Maintenance dredging is required on an ongoing annual basis to maintain designated 
navigation depths, and comprises a major portion of Ports North’s operational, maintenance, 
and environmental management responsibilities. 

The scope and layout of the LMDMP follows the content and headings in the TMR Guidelines 
shown in Figure 1-2. However, it also addresses information requirements for completing a 
long-term monitoring and management plan under the Sea Dumping Act and applying for a 
Marine Park Permit (based on GBRMPA’s Dredging Activities Checklist, 2020), as 
summarised in Table 1-1. 

. 
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Table 1-1 Information Requirements under the Sea Dumping Act to support Long Term Monitoring and Management Plans, TMR 
Guidelines for LMDMPs and GBRMP Dredging Activities Checklist (2020) 

Sea Dumping Act Long Term Monitoring and 
Management Plan Information Requirements 

TMR Guidelines for LMDMP Marine Parks Permit Application 
Requirements 

LMDMP Location 

Discussion of the port’s broader environmental 
management framework, environmental policies, 
and Environmental Management System (EMS) as 
relevant, and how they connect with the LMDMP 
and the overall management of the port 
 
Information on existing approvals.  
 
Responsibilities for implementation of this 
document and the measures proposed within it.  

Context and Purpose of the LMDMP Description of the proposed activity 
including location, volume to removed, 
duration/timing/frequency, equipment 
to be used and any supporting 
activities- 

Chapter 1 – Introduction 

Description of the port including port uses 
(cargo/product types, loading mechanisms, other 
uses e.g. recreational), port infrastructure and 
dredge areas (berths, turning basins, shipping 
channels), surrounding areas (including land 
reclamation sites), and offshore disposal areas 

Description of the port locality, setting 
and shipping 

 Chapter 2 – Port Locality, Setting and 
Shipping 

Description of existing environment, 
environmentally sensitive locations or times 

Specific studies available (historic 
and ongoing) to characterise the 
environment with particular relevance 
to maintenance dredging (zone of 
influence and focus on marine 
environments). 

Description of the existing 
environment, including: detailed 
bathymetry, geomorphological and 
hydrodynamic characteristics, water 
quality characteristics, sediment 
characteristics of the material to be 
removed and at the proposed 
placement site, sensitive habitats, 
marine fauna and infauna that inhabit 
the placement site, marine megafauna 
and avifauna that inhibit the placement 
site, social and heritage values.  

Chapter 3 – Port Environmental Values 

Stakeholder consultation including the role of the 
Technical Advisory Consultative Committee 
(TACC), which must be established 

Stakeholder engagement to date and 
its outcomes, including details of who 
has been engaged, a summary of the 
feedback that has been provided and 
a summary of how the feedback has 
been taken on board. 

Written evidence that consultation with 
TUMRA steering committee has 
occurred, if activity is within a TUMRA 
location 
 

Chapter 4 – Consultation and Key 
Issues 
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Sea Dumping Act Long Term Monitoring and 
Management Plan Information Requirements 

TMR Guidelines for LMDMP Marine Parks Permit Application 
Requirements 

LMDMP Location 

Summary of proposed public and/or 
stakeholder engagement to be 
undertaken 
 
Communication strategy to be 
implemented 

History of dredging and placement (including 
volumes, dredge disposal methodology, sediment 
contamination issues and potential sediment 
contamination sources). 

Process and studies that have (or 
will) be undertaken to understand 
sediment dynamics, characteristics, 
sedimentation rates that can be used 
to forecast dredging requirements, 
analysis of avoid, reduce and reuse 
options, and the justification for 
proposed sediment management 
solutions including maintenance 
dredging. 

Overview of previous dredge 
campaigns, including any incidents 

Chapter 5 – Sediment Assessment 

Whether there are alternatives to dredging/material 
disposal, including investigations into beneficial 
reuse, if dredging needs to occur in the short or 
long-term 

 Justification and consideration of 
alternatives to activity within the Marine 
Park 

Chapter 5 – Sediment Assessment 

Identification of the sources of sedimentation within 
the port and options available to manage on a 
short- and long-term basis 

 description of sediment budget, 
including sources of siltation and 
options to manage 
 
Analysis of no net loss and net benefit 
to the Marine Park values 
 
Description of the administrative 
procedures and ongoing mitigation 
and/or monitoring measures that will 
be used to manage the identified risks 
and impacts.  

Chapter 5 – Sediment Assessment 

Identification of accumulation areas within the port 
and how this impacts port operations 

 - Chapter 5 – Sediment Assessment 
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Sea Dumping Act Long Term Monitoring and 
Management Plan Information Requirements 

TMR Guidelines for LMDMP Marine Parks Permit Application 
Requirements 

LMDMP Location 

Detailed analysis of the existing and proposed 
dredge sites 

 Location of proposed facility 
Design drawings 

Chapter 2 – Port Locality, Setting and 
Shipping 
 
Chapter 5 - Sediment Assessment 

Detailed analysis of any proposed disposal site  Location of proposed facility 
Design drawings 

Chapter 7 – Marine Dredge Material 
Placement Area 

Comprehensive comparative analysis of placing the 
material within the marine environment versus land 
disposal or reuse 

 - Chapter 5 – Sediment Assessment 

Description of potential impacts (short and long 
term) 

The selected dredging and disposal 
strategy should be examined using 
an appropriate risk assessment 
method 

Consideration of whether the proposal 
is likely to impact Matters of National 
Environmental Significance 

Chapter 8 – Risk Assessment 

Detailed analysis of management and/or 
engineering measures to be applied that would 
prevent or minimise risks and impacts to the Marine 
Parks 

How environmental risks will be 
managed during the planning, 
execution and post execution of 
dredging activities. 

Description of management or 
engineering measures that would 
prevent or minimise risks and impacts 
to the Marine Park 

Chapter 8 – Risk Assessment  
 
Chapter 9 – Environmental 
Management 

Description of the ongoing mitigation measures that 
will be applied to manage any residual risk and 
impacts, including any corrective measures and 
continual improvement measures.  
 
Performance indicators to be used to verify 
effectiveness of this document.  
 
Audit and reporting requirements.  
 
Publication of this document.  

The LMDMP provides a framework 
for dredging and disposal related 
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Environmental Management Plan Chapter 8 – Environmental 
Management 
 
Chapter 9 – Monitoring Framework 
 
Chapter 11 – Performance Review and 
Governance 
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Figure 1-2  The Long-term Maintenance Dredging Management Plan Content Map 
(reproduced from TMR, 2018) 
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1.2 Policy Context 
Far North Queensland Ports Corporation Limited, trading as Ports North, is a Queensland 
Government Owned Corporation responsible for the development and management of the 
declared Ports of Cairns, Cape Flattery, Karumba, Mourilyan, Skardon River, Quintell Beach, 
Thursday Island, Burketown, and Cooktown.  

Under the Transport Infrastructure Act 1994, Ports North is required to establish, manage, and 
operate efficient port facilities and services. This legislative responsibility extends to the provision 
of safe navigational access to marine facilities and infrastructure such as harbours, berths and 
channels under Ports North’ jurisdiction.  

Ports North have implemented past Long-term Management Plans that have addressed 
maintenance dredging since 2005. The document builds upon these past documents.  

A range of high-level policy requirements outline the approach to be taken in regard to 
management of maintenance dredging within Queensland, and this LMDMP aligns with the 
following: 

(i) The Reef 2050 Long-term Sustainability Plan (Reef 2050 Plan) was released by the 
Australian and Queensland governments in March 2015 and is the overarching framework 
for protecting and managing the Reef until 2050. The Reef 2050 Plan sets clear actions, 
targets, objectives, and outcomes to drive and guide the short, medium, and long-term 
management of the Reef. The Reef 2050 Plan includes a number of port related actions that 
make clear the need for port authorities to understand the sedimentation characteristics of 
their ports, avoid and reduce impacts of sediment management where possible, and 
establish sustainable long-term management arrangements. 

This LMDMP is consistent with the strategic objectives of the Reef 2050 Plan which seek to 
ensure GBRWHA ports adopt a long-term approach to the planning, consultation, monitoring 
and reporting of maintenance dredging activities. 

(ii) Queensland’s Maintenance Dredging Strategy (QLD-MDS) for GBRWHA ports, provides 
a framework for management of maintenance dredging at ports and requires ports within the 
GBRWHA to develop and implement long-term maintenance dredging management plans. 
The framework builds on the current regulatory requirements to ensure the ongoing 
protection of the Reef's values and the continued operating efficiency of ports within the 
GBRWHA. This LMDMP fulfils the expectations of the Queensland’s Maintenance Dredging 
Strategy for GBRWHA ports in terms of long-term maintenance dredging management plans. 
It is supported by the Guidelines for Long-term Maintenance Dredging Management Plans 
(TMR, 2018) which set out the content and requirements of LMDMPs to ensure consistency 
with the QLD-MDS. 

(iii) The Ports Australia Environmental Code of Practice for Dredging and Dredged 
Material Management sets out a number of environmental principles that Australian ports 
should meet when undertaking dredging and disposal of dredged material. The principles 
have been defined on the basis of ecologically sustainable development principles. This 
LMDMP has been developed to ensure alignment with the environmental principles of the 
Environmental Code of Practice for Dredging and Dredged Material Management. 
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(iv) The National Assessment Guidelines for Dredging (NAGD) establish a scientific 
assessment framework to determine if dredge material is suitable for ocean disposal. NAGD 
includes an assessment framework that is applied to ensure the impacts of dredged material 
loading and disposal are adequately assessed. This LMDMP requires the adoption of the 
NAGD should any disposal of maintenance material at sea be considered. 

1.3 Legislation Pertaining to Maintenance Dredging 
Maintenance dredging programs at the Port of Cairns are subject to Commonwealth and 
Queensland government laws. The relevance of particular legislation and approvals processes 
that apply to a proposed dredging project are assessed in the initial planning stage of any 
proposed campaign and depend upon the specific nature of each proposed dredging program. 
The following legislation is relevant: 

(i) Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act): applies when dredged 
material is proposed to be placed at sea. 

(ii) Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act): triggered when 
a development proposal, which could include maintenance dredging, has the potential to 
have a significant impact on matters of national environmental significance (MNES). Note no 
referral is required for maintenance dredging in Cairns.  

(iii) Great Barrier Reef Marine Park Act 1975: dredging or placement of material inside the 
Marine Park requires a permit issued by GBRMPA. 

(iv) Queensland Planning Act 2016: applies to approvals for operational works and 
environmental authorities (EAs) related to maintenance dredging and pollution control. 

(v) Queensland Marine Parks Act 2004: some port operational works at the Port occur within 
the GBR Coast Marine Park and approvals may be required depending upon the specific 
location of the activity proposed. 

(vi) Queensland Environment Protection Act 1994: regulates activities that may impact upon 
environmental values and/or cause environmental harm and requires an Environmental 
Authority for the conduct of an Environmentally Relevant Activity (ERA16) - Maintenance 
Dredging. 

(vii) Queensland Sustainable Ports Development Act 2015: mandates master planning for priority 
ports and their surrounding land and marine areas including areas potentially used for the 
placement of maintenance dredging material. 

(viii) Queensland Coastal Protection and Management Act 1995: provides for the regulation of 
dredging, tidal works and other activities in the coastal zone, particularly in coastal 
management districts and erosion prone areas. Additionally, the Act regulates the removal 
of material from tidal water, such as may occur with maintenance dredging, which typically 
requires a development permit and/or allocation of quarry material. 

(ix) Queensland Fisheries Act 1994: regulates activities that may impact upon both fisheries 
resources and also fisheries habitats. A series of departmental policies and guidelines outline 
the requirements for approvals that address social, cultural, commercial, and recreational 
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use of the fisheries resource. Where dredging activity is likely to affect such fisheries habitats, 
resources or values, a development permit is typically required. 

1.4 Maintenance Dredging Approvals 
A number of Commonwealth and State approvals necessary for conduct of maintenance dredging 
(extraction and removal from tidal waters) or disposal (extraction and placement on land or other 
areas under tidal waters) apply at the Port of Cairns. The identified approvals triggers are 
identified as: 

• Marine Park Permit - Maintenance dredging and disposal in Commonwealth and State Marine 
Park 

• Sea Dumping Permit - Maintenance dredging and disposal at sea 

• Environmental Authority - Undertake maintenance dredging of navigational infrastructure 

• Development Permit for Operational Works (Tidal Works) – Maintenance of an approved work 
and the disposal of dredged material below high-water mark 

• Development Permit for Operational Works (Marine Plant Disturbance) – removal or 
disturbance of marine plants. 

Ports North maintains valid copies of each of these permits, and this document supports the GBR 
Marine Park Permit, State Marine Park Permit and the Sea Dumping Permit. For details of current 
permits for maintenance dredging held by Ports North, refer to Section 9.5 of this report.  

In conjunction with the aforementioned, compliance with obligations is also required with the 
following: 

• General Environmental Duty, under the Queensland Environmental Protection Act 1994 

• Duty to Notify, under the Queensland Environmental Protection Act 1994 

• General Biosecurity Obligation (GBO) under the Queensland Biosecurity Act 2014. 

1.5 LTDSDMP (2010-2020) 
The Port of Cairns Long Term Dredge Spoil Disposal Management Plan 2010 - 2020 (shortened 
hereafter to LTMP) (WorleyParsons, 2010) was developed via a robust technical review process 
overseen by the maintenance dredging Technical Advisory Consultative Committee (TACC) and 
was subsequently approved by the TACC and regulatory agencies for implementation by Ports 
North over the term of the Permit approval. At the time of issue, the approval of the long-term sea 
dumping permit and associated management plan was the first to be granted in Australia by the 
Commonwealth Government.  

The document has successfully guided maintenance dredging for over ten years, with no 
significant environmental impacts or non-compliances experienced.  

The LTMP addressed the guidelines for long term management plans, which were developed 
through consultation between Australian ports and the Commonwealth (Commonwealth 
Government, 2012). These aimed to improve management of sea placement and provide 
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certainty for industry that longer-term approvals could be established to reflect the requirements 
for locations where there are ongoing maintenance dredging requirements.  

An interim LMDMP was developed during 2018 to address the content of the QLD MDS and along 
with the LTMP (2010-2020) are to become superseded by this LMDMP at the time this document 
is approved by the Managing Agency.  

1.6 Publication and Accessibility 
Published approved versions of the LMDMP and its associated management documents are to 
be available for use by internal staff via the Ports North intranet, and the relevant documents for 
external access, via the Port North external Website for public access for the duration of the 
LMDMP. 

1.7 Roles and Responsibilities of Port Authority and Port Users 
There are a number of roles beyond that undertaken by Ports North which influence the demand 
for and interest in maintenance dredging for the channel and port areas (i.e. Regional Harbour 
Master (RHM)), which are expanded on through the following section. 

1.7.1 Port Authority 

1.7.1.1 General Responsibilities 
Ports North, a government owned corporation, has a Board of Directors that oversees the 
governance and direction of the organisation.  

Ports North is responsible for the maintenance of port facilities including shipping channels and 
berth pockets as the declared port authority for the Port under the Queensland Transport 
Infrastructure (Ports) Regulation 2016. As such, Ports North is the holder of any permits related 
to maintenance dredging at the Port and is responsible for compliance with these. This includes 
responsibility for achieving the objectives of this LMDMP. 

The Port undertakes comprehensive consultation with affected and interested stakeholders in 
relation to port operation and maintenance dredging as detailed in Chapter 4. This has included 
meetings of the TACC (annually), the Port Advisory Group (quarterly) and also the Local Marine 
Advisory Committee (LMAC) (bi-monthly) where an outline of permits and long-term plan, and 
dredging program status have been provided. Feedback from these forums informed 
development of the interim LMDMP in 2018 to meet the QLD-MDS deliverables. These groups 
have provided feedback on key items on which they consider important, during engagement on 
the LMDMP process, and will be involved in future consultation during implementation of the 
document (see Chapter 4).  

Ports North have a stated policy to manage its ports, in a pro-active manner to minimise any 
environmental impacts from port operations or new developments. They also have a role as the 
Assessment Manager under the Planning Act 2016, for any assessable development within 
strategic port land. Ports North have a structured environmental program that involves 
environmental assessment, monitoring, protection, and rehabilitation. It strives for continual 
improvement in the control of port and port user activities to maintain a healthy port environment. 
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Independent experts are typically engaged to provide input to and review management 
approaches, including LMDMPs. The detailed environmental policy, procedures, and practices 
are documented in the port’s Environmental Management System (EMS), which is based on the 
international standard ISO 14001. The EMS includes a process for regular internal reviews and 
audits. 

Ports North has responsibilities conferred on it by State legislation (Transport Infrastructure Act 
1994 and Transport Operations (Marine Pollution) Act 1994) for the safe and efficient 
management of the port and its infrastructure, and for managing pollution from shipping activities.  

1.7.1.2 Responsibilities for Maintenance Dredging 
Conduct of the regular hydrographic survey program rests with Ports North’s surveyor, who, in 
liaison with the Regional Harbour Master (RHM) considers the outcomes of periodic surveys of 
the channel and swing basin, to inform the General Manager (GM) Planning & Infrastructure on 
the likely need for annual maintenance works. Overall supervision of the major dredging campaign 
or bed-levelling contract between Ports North and the contractor is managed by the GM Planning 
& Infrastructure. The Hydrographic Surveyor oversees the day to day supervision of the contract 
over the typically 4-week major dredging campaign for the channel. Ports North also offers a 
contract dredging service to the Commonwealth Department of Defence, with that work conducted 
by the grab dredge Willunga, supervised by the Manager Plant & Maintenance, consistent with 
the inner port, marina and fishing base maintenance works conducted by Ports North staff.  

Oversight of the port’s environmental management requirements, inclusive of approvals 
compliance, EMP, and the monitoring programs rests with the Environment Manager. The 
Environment Manager also facilitates stakeholder engagement in regard to approval agencies, 
and to interested and affected parties in conjunction with staff from the Corporate Services 
section. The Cairns TACC is managed and meetings facilitated by the Environment Manager. 

Port Operations staff and the Port Pilots engage regularly with the various levels of port customers 
and users, and the Manager Operations facilitates the Port Advisory Group. 

The Port Operations or workshop staff provide on-site feedback on activities during the inner port 
dredging works and can provide details to Corporate Services to assist in response to any public 
queries and act as a local point of contact for the likes of the community. 

1.7.2 Port Users 
Whilst the Port acts as Assessment Manager for any assessable development proposed on 
strategic port land, port activities carried out by either port users or operators must also comply 
with all relevant government legislation and gain approvals from State agencies for activities that 
may pollute e.g. boat maintenance, chemical storage, or mineral handling.  

The key State legislation for protection of the environment is the Queensland Environment 
Protection Act 1994. The Queensland Department of Environment and Science (DES) are 
responsible for ensuring compliance with this Act. Ports North strongly promote the need for 
environmental compliance to all tenants, through their Environmental Management System and 
regular tenant compliance audits.  
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1.8 Queensland Maintenance Dredging Schedule 
The schedule for maintenance dredging at Queensland ports is determined by siltation rates and 
then availability of the TSHD Brisbane, which is owned and operated by the Port of Brisbane Pty 
Ltd (PBPL). The TSHD Brisbane is utilised by a number of the Queensland ports for the majority 
of maintenance dredging activities under a state-wide contract. 

The process for development of the state-wide schedule was reviewed under the QLD-MDS. The 
schedule is developed annually in accordance with a draft Queensland Ports Association (QPA) 
procedure (QPA, 2017) which requires each port to define its maintenance dredging requirements 
and complete a port specific environmental risk assessment for maintenance dredging. PBPL 
develops the state-wide maintenance dredging schedule by taking the following into account: 

• The volume of material to be dredged at each port (hence dredging duration) 

• The urgency of maintenance dredging required by individual ports (i.e. the degree of siltation, 
safety issues and schedule of deeper draft ships that may visit the port) 

• Any permit specific issues (e.g. permit availability and conditions) 

• The need to optimise dredge operation (e.g. avoid backtracking between ports) 

• Opportunities to minimise the dredging duration at each port. Dredge operation is expensive 
and operational efficiency is a key management objective 

• Important ecological and environmental timings. 

This process is generally completed in the first quarter of the year once wet season effects (e.g. 
cyclones, floods) to both environmental values and siltation levels are understood, and the scale 
of sediment deposition, or forecast deposition becomes clearer. The schedule, through 
negotiation between the Queensland port authorities, is provided to TMR and published on their 
website in accordance with the requirements of the QLD-MDS. 

At the end of the year, annual reporting on outcomes is provided to TMR by ports for completion 
of the process and accessibility on the TMR website. 
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2 Port Locality, Setting and Shipping 

2.1 Overview 
The Port of Cairns is the main trading port managed by Ports North. The port limits shown in 
Figure 2-1 are defined in the regulations of the Transport Infrastructure (Ports) Regulation 2005. 
The Port includes the waters of Trinity Inlet, lower Barron River, Trinity Bay out to Green and 
Fitzroy Island and south of Cape Grafton to Buddabado Creek and back along the coastline. The 
GBRWHA covers to the low water mark along the coastline and extends into Trinity Inlet. The 
majority of land above high water within the port is beyond the GBRWHA. The Wet Tropics WHA 
also extends into the Port limits, though no Strategic Port Land is included within this World 
Heritage Area (refer to Section 3 for further information). 

The port activities are concentrated around the mouth of Trinity Inlet and Smiths Creek adjacent 
to the City of Cairns centred on a latitude of 16°55'30.05"S and longitude of 145°46'50.62"E (at 
Wharf 1). 

The port currently provides maintained depth facilities for a range of industries and services 
including the following: 

• The Marlin Marina complex which has 261 pontoon berths for game fishing, dive, recreation, 
and tourist ships up to 80m LOA as well as 30 reef fleet berths and ten berths for super-yachts 

• Ten commercial shipping wharves accommodating cruise shipping, general cargo, fertiliser, 
fuel and gas imports and sugar and molasses exports 

• A range of small wharves and ramps providing essential barge supply services to Cape York 
and Torres Straight communities as well as local islands 

• Two commercial fishing bases with mooring facilities for 89 ships 

• The Royal Australian Navy base at the port, which is used by patrol boats, hydrographic survey 
ships and landing barges. 

The port operates 24 hours a day seven days a week. 

Changes in port trade and port use continue to be generally commensurate with the ebb and flow 
of the tourism, agricultural, and shipyard industries. Historical exploitation of mineral resources is 
largely complete with no envisaged major bulk mineral commodity exports likely. Initial 
consultation has been held with a range of stakeholders, to gauge potential future demand for 
Port land and infrastructure. To date, consultation has not identified any likely changes to existing 
trades or commodities at the Port. Land uses are likely to remain similar to those in the current 
Master Plan, with some shift to tourism and integration with the CBD. It is not envisaged that 
future development will include new uses or industries which could generate potential 
contaminants not currently present in the port.   

Capital dredging undertaken in 2019 to widen and deepen the entrance channel and swing 
basins, was based on a strong business case informed by demand analysis from the respective 
industries to enable access of forecast cruise and defence vessel access for a number of years 
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to come, and maintenance dredging outlined in this plan is focused on maintaining the profile 
achieved in those works.  

There are legislative provisions under the Sustainable Ports Development Act allowing further 
incremental growth through small capital dredging campaigns at the Port of Cairns which will likely 
be conducted when the respective industry demand requires. While the additional volumes in 
terms of maintenance dredging are expected to be minor from these further capital improvements, 
they have been provided for in the context of this LMDMP as outlined in Chapter 5.  

2.2 Existing Port Navigational Infrastructure 
Details are summarised below for the existing port navigational infrastructure and includes 
channels and berths, so as to outline the infrastructure that is required to be maintained, including 
those that require maintenance dredging.  



file://///BMT-BNE-FS01/drafting/B24065.i.gwf_Cairns%20LTMD%20Approvals/JPG/200511/Fig%202-1.jpg
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The general location of the access channel and maintained depth facilities is shown in the pilotage 
plans reproduced as Figure 2-2, Figure 2-3 and Figure 2-4. 

The current dimensions of the channel, swing basins and berths (following capital dredging 
associated with the CSDP) and other maintained areas which involve the majority of the annual 
dredging activities, are further described as follows: 

• the entrance channel design declared depth is -9.2m lowest astronomical tide (LAT) with a 
range of target dredging depths of -9.7 to -10.8 m LAT to cater for the various degrees of 
annual siltation along the channel length 

• the entrance channel width varies for 90m in the outer segment, a mid-stretch of 100m and 
then tapers out to 180m at the bend, then tapers back to 110m for the inner channel 

• the Crystal Swing Basin has a design declared depth of -9.2 m LAT for inner channel portion 
and -8.5 m LAT for the outer circle portion. The target dredging depths being -9.5 m LAT and 
-8.7 m LAT respectively  

• the new Smiths Creek Swing Basin has a design declared depth of -8.3m LAT, target dredging 
depth of -8.6 m LAT and diameter of 310m to and was positioned to enable future expansion 
of the Navy Base 

• the design declared depth of wharves 1-6 is to -9.3m LAT, with a target dredging depth of -9.7 
m LAT and a width of 50m. 

The entrance channel has a length of 5.3 nautical miles (nm) and Trinity Channel (or inner 
channel) is 1.8 nm in length from beacon C20 to Cairns number 12 wharf. The wharves are 
located on the western (city) side of the inlet, with further facilities for smaller craft being located 
in Smiths Creek. 

Table 2-1 summarises the design declared depths for various port infrastructure that require 
routine maintenance dredging. To attempt to accommodate yearly siltation, without excessive and 
restrictive depth loss, a set of slightly deeper dredge depths are targeted as described above. 
The achieved actual declared depths after maintenance dredging are subject to change 
throughout the year and the relevant Notices to Mariners provides for advice on latest survey-
based depth declarations. 
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Table 2-1 Port Infrastructure – Dredge Design Depths 

Dredge Area Design Declared Depth (m) 

Outer Channel -9.2  

Inner Port Main Swing Basin -9.2 inner / -9.1 Outer 

Wharves 1 – 8, 10 – 12 -9.3 to -10.5 

Crystal Swing Basin -9.2 inner / -8.5 outer 

Smith Creek Swing Basin -8.3 

Inner Channel -9.2 

Navy Base NB inner -2.5 to -4.5 

NB outer -2.5 to -7.0 

Marinas Marlin Marina -2.5 to -7.5 

Commercial Fishing Base 1 -3.5 

Commercial Fishing Base 2 -3.5 
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Figure 2-2  Port Pilotage Plan Layout 
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Figure 2-3  Wharf Infrastructure 
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Figure 2-4  Smiths Creek Wharf Infrastructure  
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2.3 Extreme Weather Conditions 
The prevailing winds tend to be easterly to south easterly. Although calmer conditions occur 
during the winter months, they may become very difficult during the summer months when the 
sea breeze augments the prevailing south easterlies. As a general rule high windage vessels will 
not be moved when the wind speed exceeds 25 knots. Similar conditions present serious 
problems when coupled with a flood tide. 

A tropical cyclone watch message is issued when a cyclone or potential cyclone is expected to 
affect conditions in the area within the next 48 hours and is reviewed every three hours. An 
extreme weather event-warning message is issued when a cyclone or potential cyclone is 
expected to affect conditions in the area within the next 24 hours and is reviewed every three 
hours. In the event of a cyclone threat the RHM will take action to ensure the safety of shipping 
by establishing a Maritime Control Centre (MCC). 

During cyclone conditions, good water can generally be found in the centre of all creeks 
designated as cyclone refuges with the exception of Chinaman Creek. All due care must be 
exercised when navigating within these creeks. The Cairns Extreme Weather Contingency Plan 
applies and is overseen by MSQ website. 

2.4 Tidal Information 
Cairns is a standard port in the Queensland Tide Tables. 

• An automatic tide gauge is located at Trinity wharf number 7 

• During flooding of the Barron River on the ebb tide phase a strong set to the east may be 
experienced in the channel between beacons C7 and C9. This set is caused by the run-off 
from the Barron River estuary 

• On the flood tide, a south-westerly set is experienced in the channel between beacons C9 and 
C17; it then becomes more south–south westerly, following the cut of the channel. After 
passing beacon C20, a more southerly set is evident 

• The ebb runs north between beacons C17 and C20; the ebb is more pronounced after 
seasonal rain and on spring tides. In general, the ebb tide is stronger than the flood. 

These tidal patterns and parameters influence sedimentary process on a regular cycle. 

To maximise the efficiency of the upgraded channel design and to enhance navigational safety 
additional tides gauges and wind and current gauges have been installed adjacent the channel 
entrance (beacon C2) and the bend (beacon C20) which are real time data logging and accessible 
by pilots during ship passage of the channel.  



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 24 
Port Environmental Values  

 

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD 
Approvals\R.B24065.001.11.LMDMP.docx   

 

3 Port Environmental Values 

3.1 Overview 
A summary of key environmental, social, cultural, and economic values is outlined in this chapter, 
within the context of the maintenance dredging and placement activity. This information has been 
drawn from the previous LTMDMP (Ports North, 2010) and the Cairns Shipping Development EIS 
(Ports North, 2018). The focus is on values that are considered important or notable at a national, 
regional, or local level.  

3.2 World Heritage Areas 
The Port of Cairns and surrounding Port limits comprise a diverse range of ecosystems, and 
habitats of significance to the area including the Wet Tropics and GBR World Heritage Areas 
(WTWHA and GBRWHA). These habitats support a range of flora and fauna, including a number 
of threatened and/or migratory species. 

There are two World Heritage Areas in and around the Port of Cairns: The WTWHA and the 
GBRWHA. Whilst these areas partially overlap, they are not coincidental. 

The GBRWHA covers the waters to the low water mark along the coastline and extends into 
Trinity Inlet. Land above high water within the port is beyond the GBRWHA. 

The WTWHA extends into the Port limits, though no Strategic Port Land is included within this 
World Heritage Area. 

The Commonwealth GBRMP is also located along the coastline and includes the DMPA (1990-
2021) but does not extend to nearshore and internal waters of the State, thus excluding the main 
access channel and inner port. 

The WHAs and Commonwealth GBRMP boundaries are shown in Figure 3-1.  

The GBRWHA was inscribed as World Heritage in 1981 in recognition of the range of natural and 
cultural heritage attributes that contribute to the OUV of the property. The four natural heritage 
criteria that the GBRWHA satisfy are its: geological phenomena; ecological and biological 
processes; its aesthetics and natural beauty and; its biological diversity including the threatened 
species it supports. 

The GBRWHA was also listed as a National Heritage Place (GBRNHP) under the EPBC Act. 
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The GBRWHA listing document identifies specific examples of values/attributes underpinning 
each criterion for OUV. Generally, the examples of values/attributes identified in the GBRWHA 
listing document are not location specific and therefore, do not specifically define marine 
ecological values/assets supported in the Port of Cairns. Of the criteria for which the GBRWHA 
is listed, the Port supports the following: 

• Coral reefs 

• Seagrass meadows and mangrove ecosystems 

• Habitats for threatened species 

• Coastal/continental islands of exceptional natural beauty 

• Many species of coral, macroalgae, crustaceans, polychaetes, molluscs, phytoplankton, 
fish, seabirds, mammals, and reptiles. 

The integrity of the GBRWHA and the value of these attributes are supported by the size of 
the property and its potential for effective conservation management. The existing integrity of 
marine habitats varies throughout the Cairns region but are largely intact, including most of 
the Port area. However nearshore shoreline locations along Trinity Inlet and within the 
operational port areas, are generally in a modified condition. 

3.3 State Marine Park and Fish Habitat Area 
Figure 3-1 also shows the location of the Great Barrier Reef Coast (State) marine park zones 
as well as the Fish Habitat Area (FHA) for Trinity Inlet declared under the Fisheries Act 1994 
which extends either side of the main shipping channel. The General Use zone of the State 
Marine Park has overlayed the outer half of the channel since its declaration and a project 
specific Marine Park Permit was issued by the State for works within the three areas of overlap 
of the CSDP works with the State Marine Park. In 2019, as part of the CSDP, the boundaries 
of the FHA were reconfigured by the State of Queensland to ensure the widened channel did 
not extend into the boundaries of the FHA.  

The landward boundary of both the State Marine Park and FHA are highest astronomical tide 
(HAT). 

3.4 Matters of National Environmental Significance 
The EPBC Act, provides for the protection of MNES. Table 3-1 lists MNES and describes their 
potential relevance to maintenance dredging and placement activities at the Port. Relevant 
MNES to the Port are the GBRWHA/GBRNHP and threatened species and migratory species.  

Figure 3-6 and Figure 3-7 shows areas of seagrass and coral that were considered sensitive 
receptors during the 2019 capital dredging campaign; these are considered to remain the most 
likely sensitive receptors for maintenance campaigns.  
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Table 3-1 Matters of National Environmental Significance Relevant to Port of Cairns 
Maintenance Dredging 

MNES Description 

GBRWHA and GBRNHP GBRWHA extends throughout the GBR region and includes 
most of the Port. The GBRWHA is listed as a National 
Heritage Place. 

GBRMP The GBRMP is located offshore of the Port; however, DMPA 
activities are located in the GBRMP. 

Nationally threatened species and 
ecological communities (including 
marine turtles and whales) 

The EPBC Act protected matters Search tool identified: 
• Threatened marine ecological communities do not occur 

within study area; 
• Listed species known or likely to occur near the study area 

include marine turtles, dolphins and dugongs; 
• Numerous protected species of sea snake, pipefish, and 

seahorse occur or could occur in the Port (none of these 
are considered threatened under EPBC Act or state 
legislation). 

Migratory species (including 
dugong, whale shark and several 
threatened marine megafauna 
species) 

Commonwealth marine species Numerous marine species occur or could occur in the Port 

Wetlands of international 
importance (Ramsar site) 

There are no Ramsar sites within the vicinity of the Port. 

Commonwealth marine area Marine areas under the jurisdiction of the Commonwealth 
beyond State jurisdiction 

3.5 Matters of State Environmental Significance 
Matters of State Environmental Significance (MSES), referenced under the State Planning 
Policy 2013 (SPP), are environmental values that are protected under QLD legislation 
including the Nature Conservation Act 1992 (NC Act), Marine Parks Act 2004 (MP Act), the 
Fisheries Act 1994, Environmental Protection Act 1992, the Regional Planning Interests Act 
2014, and the Vegetation Management Act 1999 (VM Act). Mapped MSES are provided in -
Figure 3-2, Figure 3-3 and Figure 3-4. 

The Significant Residual Offset Guidelines (Queensland Government, 2014), set criteria for 
determining whether an impact on a MSES is significant or not.  

MSES and their relevance to the Port maintenance dredging and placement activities are: 

High Ecological Significance (HES) wetland communities:  

• These correlate closely with mapped seagrass communities. 

Habitat for Endangered, Vulnerable, and Near Threatened (EVNT) and special least 
concern species:  

• Is based mostly on seagrass, mangrove and saltmarsh community mapping, and the extent 
of Mission Bay supporting key species such as dugongs, sea turtles and nearshore dolphin 
species. 

Note that many of the threatened species and species groups listed under the NC Act are also 
listed as MNES.  
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Wetlands and Watercourses: 

• Seagrass meadows are listed as wetlands of high ecological significance. 

Fish Habitat Areas and Highly Protected Zone of State Marine Parks:  

• Maintenance dredging activities take place in and adjacent to the GBR Coast (State) 
Marine Park 

• Maintenance dredging activities take place adjacent to the Trinity Inlet FHA 

• Highly protected zones of State Marine Parks refer specifically to works to be conducted 
within these zones (these are preservation, marine national park, scientific research, buffer 
and conservation park zones)   

Marine Plants:  

• Marine plants, including the dominant seagrass meadows and mangrove areas are located 
within Port Limits, as described in Section 3.6 and 3.8 below. 

• Isolated areas of marine succulents and saltmarsh are located where suitable tidal profile 
prevails, typically at upper interface of mangrove areas with terrestrial vegetation, and such 
habitat prevails around East Trinity, Admiralty Island, and creek lines into Trinity Inlet. 

• Marine algae of various species are located across seafloor and infrastructure, however 
are typically non-structure forming, and highly variable within the operational port area in 
temporal and spatial extent, and not as extensive habitat as the dominant marine plant 
habitat being mangroves.  
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3.6 Seagrass 

3.6.1 Seagrass Surveys – Maintenance Dredging 
The seagrass meadows within Trinity Bay have long been identified as sensitive receptors to 
dredging activity at the Port of Cairns. On behalf of Ports North, the Marine Ecology Group, 
(formerly with Department of Primary Industries, and now situated within the James Cook 
University’s) TropWATER have been engaged by Ports North to monitor seagrass health in 
the bay on an annual basis since 2001. This long-term monitoring program has been one of 
the most extensive seagrass monitoring programs undertaken in Queensland, providing 
valuable information on the natural variability in seagrass meadows and an on-going indication 
of the environmental health of the port.  

Seagrass meadows show variations between seasons and years, reflecting changes in 
regional and local scale environmental conditions. Reductions in seagrass can occur due to 
natural events such as cyclones and floods or due to human influences. Figure 3- and Figure 
3- demonstrates the patterns of change over a 12-year period (2010 to 2021) and indicates no 
noticeable impact on seagrass condition as a result of maintenance dredging. The area of 
seagrass in Cairns Harbour typically varies around an average of 1,000 ha. Following a 
significant loss of seagrass in 2009 following Cyclone Yasi, seagrass condition in the coastal 
Cairns area has continued to increase in biomass and seagrass species have returned to a 
dominance by the climax community. The Cairns Esplanade meadow has recovered from 
climate related declines that occurred leading up to 2011. 
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Figure 3-5  Seagrass Distribution (Esplanade meadow) 2010 to 2021 (JCU-
TropWATER, 2022)  
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Figure 3-6  Seagrass Distribution (Bessie Point) 2010 to 2021 (JCU-TropWATER, 
2022)  
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3.7 Coral Communities 
Coral reefs form a benthic primary producer habitat. In the study area this includes mainland 
shallow fringing reefs and rocky shores, and well-developed reef platforms around nearshore 
islands. Habitat characteristics of reefs vary greatly among locations, reflecting differences in reef 
morphology. 

As shown on Figure 3-7, the key reef habitats within Port limits include Double Island Reef and 
Haycock Reef (to the northwest of the channel) and Rocky Reef (to the east of the channel in 
Mission Bay). Both of these areas were investigated and surveyed as part of the Revised Cairns 
Shipping Development Environmental Impact Statement (CSD EIS) – Chapter B7.  

Double Island (Double Island and Haycock Reefs: GBR Gazetteer number 16-047 and 16-048) 
contains a narrow fringing reef to the north and an extensive reef platform to the south and has a 
total mapped area of 185 ha. This represents the largest reef in the study area. The reef flat is 
comprised of a broad inner sediment zone that is surrounded by a rim of corals and algae along 
the reef front. The inner sections of the reef flat contain a mosaic of seagrass, macroalgae and 
bare sediments. A large sand spit extends in a north-south orientation along the north-western 
part of the reef flat. 

Rocky Island Reef in Mission Bay is an intertidal platform reef surrounding Rocky Island with a 
diverse assemblage of corals, algae, large vertebrates, and invertebrates within a relatively small 
area on the north-west extremity of the reef. The reef is composed of granite boulders surrounding 
most of the island, covered by barnacles and oysters in the upper intertidal zone. Coral cover is 
highest along the reef edge and attenuated to very low cover within approximately 50 m of the 
reef edge. Beyond the reef edge, the inter-reefal substrate consists of muddy sand interspersed 
with microatolls. 

Mid-shelf reef systems (including Green Island, the Arlington Reef complex, etc.) are located more 
than 20 km to the north-east of the study area. 

3.8 Other Marine Habitats 
Other marine habitats that could be affected by maintenance dredging and placement include: 

• Mangroves. Within the Inlet, mangroves occupy approximately 3,500 ha of which some 3,000 
ha are well developed mangrove communities. Rhizophora spp. are the dominant fringing 
mangrove species, with Bruguiera and Ceriops species dominating as the system move further 
inland. A total of 21 species of mangrove have been recorded from the Cairns region. 

Mangroves dominate the eastern shores of Trinity Inlet; the upper inlet reaches surrounding 
Admiralty Island and the shores north of the Esplanade to the Barron River. However, 
mangroves remain largely absent from a significant portion of the developed northern 
foreshore between the esplanade and the Public Boat Ramp at Tingira Street, encompassing 
the Port of Cairns, a distance of some 7.4km. The Port and adjacent areas directly exposed 
to dredging are not associated with significant mangrove communities, with the shorelines 
consisting of primarily wharves and revetment structures. The proximity of Port operations to 
significant mangrove communities ranges between approximately 100-450m. Hence, 
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mangrove habitats are not directly or indirectly affected by maintenance dredging or placement 
activities as it is outside the predicted zone of impact.  

• Intertidal and sub tidal sediments, sand and mud flats. The intertidal soft sediment 
habitats, particularly those adjacent to the Esplanade, provide habitat for a high diversity of 
birds and a significant location for use by migratory waders. These sand and mudflats provide 
important feeding and roosting habitat and represent a readily accessible area frequented by 
scientists and the general public as an educational and recreational resource. Soft sediment 
habitats in shallow areas contain microphytobenthos assemblages, which are often important 
drivers in coastal food chains. Sub tidal soft sediments comprise the majority of benthic 
habitats within the Cairns Port Limits and wider Trinity Inlet area.  

Soft sediment within the port channel and DMPA comprises predominantly subtidal inshore 
sandy mud and midshore mud. Benthic fauna communities within the maintenance dredge 
footprint are largely simplified, with a lower fauna abundance and diversity compared to nearby 
soft sediment habitats as much of the dredge footprint has been exposed to past dredging 
effects, either directly or indirectly.  

Further detailed information about offshore benthic habitats associated with the areas of Trinity 
Bay where the DMPA is located is contained in Appendix C. Further information is also 
contained in Chapter 6 of this LMDMP. 

3.9 Marine Fauna 
The waters of Trinity Inlet and Bay provide potential habitat for a number of marine fauna species 
of conservation or economic importance. Table 3-2 summarises the federal Species Profile and 
Threats (SPRAT) database protected matters search results for the Trinity Inlet area including the 
potential presence of marine species of conservation significance species status under both the 
EPBC Act and NC Act are provided where applicable. The Species Profile is only an indication 
that a species may be present; record review and ground truthing is required to confirm the actual 
presence of a species.  

Marine turtles are long-lived and late maturing with maturity reached at between 30 and 50 years 
of age (Miller, 1996). The Trinity Bay area provides potential foraging habitat for flatback turtles, 
olive ridley turtles, loggerhead turtles, and green turtles. Such habitats are widely distributed 
throughout the GBR. Foraging habitats and preferred items of the various marine turtle species 
are described in Table 3-3.  

The offshore areas of Trinity Bay do not support extensive seagrass beds, principally due to the 
elevated turbidity levels. The seagrass beds are largely restricted to the intertidal and very shallow 
sub tidal areas and it is these areas that provide the main foraging habitat for green turtles. Trinity 
Bay is not recognised as a major nesting area for any marine turtle species.  

The seagrass meadows represent a potential food source for dugongs, but they are not regularly 
observed in the channel or inner port areas and occur more toward the Cape Grafton or northern 
beaches areas. The large areas of mangroves provide habitat for crocodiles (Crocodylus porosus) 
and these have been observed regularly. Crocodiles are listed as a vulnerable species in the 
regulations of the NC Act. 
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Dolphins are regularly sighted along the northern beaches areas, but there are no records of 
dolphin strikes within the near vicinity of the channel or inner port and they are an uncommon 
sighting along the channel. Whales (mainly Humpback Whales) are occasionally sighted during 
the migratory season (between May and September each year) between the end of the channel 
and Green Island, but usually in low numbers. Vessels skippers maintain fauna siting records 
during maintenance dredging campaigns; there are no recent known records of vessel strike 
within port limits.  

Through implementation of the keep watch requirements within past dredge campaign EMPs, the 
data from the various dredge logs that are required to be kept by the crew indicate an absence of 
regular interactions between dredge vessels and such fauna. Observations by port staff and 
vessel pilots who are regularly on the water also verify that the area is home to a very low 
presence of such mobile large marine fauna, despite the suitable habitat conditions within the 
Trinity Bay area.
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Table 3-2 Threatened, Migratory and listed marine species identified as potentially occurring in the area from EPBC Protected Matters Search 

Common Name Scientific Name EPBC Act 
Status 

NC Act 
Status 

Preferred Habitat Likelihood of 
Presence 

Mammals 

Blue whale Balaenoptera 
musculus 

Endangered, 
Migratory 

- This species is predominantly an offshore pelagic species. Unlikely 

Humpback whale Megaptera 
novaeangliae 

Vulnerable, 
Migratory 

Vulnerable During spring, travels from Antarctic feeding grounds to breeding grounds in the 
Great Barrier Reef. The Trinity Bay area is not a known aggregation site for the 
species however it is within the migratory path of the species.  

Likely 

Bryde's Whale Balaenoptera 
edeni 

Migratory - This species is predominantly an offshore species.  Unlikely 

Dugong Dugong dugon Migratory Vulnerable Predominantly shallow coastal waters in association with seagrass beds.  Likely 

Australian 
snubfin dolphin 

Orcaella 
heinsohni 

Migratory Rare Shallow coastal waters of less than 20m depth. Often associated with tidal riverine 
and estuarine systems, enclosed bays, and coastal lagoons. 

Likely 

Killer whale Orcinus orca Migratory - The species is predominantly associated with continental shelf and slope 
environments While it inhabits all oceans of the world, it is most abundant in 
temperate waters. 

Unlikely 

Indo-Pacific 
humpback 
dolphin 

Sousa chinensis Migratory Rare Shallow coastal waters of less than 20m depth. Often associated with tidal riverine 
and estuarine systems, enclosed bays, and coastal lagoons. 

Likely 

Reptiles 

Loggerhead turtle Caretta Endangered, 
Migratory 

Endangered Waters with both hard and soft substrates including rocky and coral reefs, muddy 
bays, sandflats, estuaries and seagrass meadows. 

Likely 

Green turtle Chelonia mydas Vulnerable, 
Migratory  

Vulnerable Marine, tropical, and warm subtropical seas of northern Australia. Shallow benthic 
foraging habitats containing seagrass and/or algae including inshore seagrass 
beds. 

Likely 

Leatherback 
turtle 

Dermochelys 
coriacea 

Endangered, 
Migratory 

Endangered The leatherback turtle are generally considered to be an oceanic species with little 
nesting occurring in Australia. The individuals that occur in Australian waters are 
considered to be foraging migrants. 

Unlikely 

Hawksbill turtle Eretmochelys 
imbricata 

Vulnerable, 
Migratory 

Vulnerable Coastal marine waters with a foraging preference for rocky reef and coral reef 
habitats. Breeding predominantly on beaches in the Gulf of Carpentaria and the 
Great Barrier Reef Islands 

Likely 
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Common Name Scientific Name EPBC Act 
Status 

NC Act 
Status 

Preferred Habitat Likelihood of 
Presence 

Olive ridley turtle Lepidochelys 
olivacea 

Endangered, 
Migratory,  

Endangered Benthic and pelagic foraging habitats ranging from 1 – 100m depth. Scattered 
nesting records on beaches of inshore islands in Arnhem Land and the Gulf of 
Carpentaria. 

Likely 

Flatback turtle Natator 
depressus 

Vulnerable, 
Migratory 

Vulnerable Inshore coastal waters of northern Australia with a preference for shallow, soft-
bottomed seabed habitats away from reefs. Breeds exclusively on Australian 
beaches. On the east coast mainland major nesting sites occur from Bundaberg to 
Mackay. 

Likely 

Salt-water 
crocodile 

Crocodiles 
porosus 

Migratory Vulnerable Tidal reaches of rivers between Gladstone and Cape York. Also occur along 
beaches and offshore islands in the Great Barrier Reef and in freshwater lagoons, 
rivers, and swamps. 

Likely 

Sharks 

Green sawfish Pristis zijsron Vulnerable - Marine/ Estuarine. Typically inhabit inshore coastal areas in muddy or sandy-mud 
soft bottom habitats. Most common in tropical and sub-tropical waters. 

Unlikely 

Whale shark Rhincodon typus Vulnerable, 
Migratory 

- The whale shark prefers pelagic environments near the continental shelf. Forms 
aggregations in areas of high seasonal food resources – particularly at Ningaloo 
Reef (Western Australia) 

Unlikely 
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Table 3-3 Marine Turtle Ecology  

Turtle Species Foraging Habitats Preferred Food Items Reference 

Green turtle 
(Chelonia mydas) 

Shallow coastal area, in 
particular seagrass beds 

Seagrass and 
seaweeds although 
juveniles are also 
carnivorous  

Brand-Gardner et 
al. (1999) 

Flatback turtle 
(Natator depressus) 

Shallow coastal 
environments including 
rocky reef and 
sedimentary habitats 

A wide variety of soft 
bodied animals 
including soft corals, 
sea pens, sea 
cucumbers, jellyfish and 
other large plankton.  

Limpus (2007) 

Loggerhead turtle 
(Caretta caretta) 

A wide range of intertidal 
and subtidal habitats 
including coral and rocky 
reefs, seagrass 
meadows, and 
unvegetated sand or mud 
areas. 

Although their diet is 
diverse, typical items 
include bivalve and 
gastropod molluscs and 
crabs.  
 

Limpus (2008a) 

Olive Ridley turtle 
(Lepidochelys 
olivacea) 

Principally shallow 
unvegetated coastal 
environments 

Principally feeds on 
gastropod molluscs and 
crabs 

Limpus (2008b) 

Leatherback turtle 
(Dermochelys 
coriacea) 

Oceanic environments 
from the sea surface to 
the seabed 

Principally feeds on 
colonial tunicates such 
as Pyrosoma spp., 
jellyfish such as 
Catostylus spp. and 
other soft-bodied 
invertebrates  

Limpus (2009b) 

Hawksbill turtle 
(Eretmochelys 
imbricata) 

Rocky reef and coral reef 
habitats 

Algae, seagrass and 
sponges 

Limpus (2009a) 

3.10 Terrestrial Fauna 
While the mud flat environments of Trinity Bay and Trinity Inlet are recognised as important 
habitats for migratory and resident waterbirds including threatened species, no terrestrial fauna 
species of MNES are expected to be affected by maintenance dredging and offshore placement 
activities which are occurring in sub-tidal areas.  

3.11 Climate and Coastal Processes 
The Port of Cairns is located in one of the highest rainfall zones in Queensland and therefore 
subject to highly variable seasonal salinity regimes. During the wet season (December to May), 
the Cairns Harbour becomes a highly stratified saltwater/freshwater system. Such climate 
provides high rainfall conditions suitable for the presence of the adjacent areas along the Malbon-
Thompson Range and Lamb Range areas, which are also listed Wet Tropics World Heritage 
areas. 

Trinity Bay and its natural harbour, Trinity Inlet, are a low energy tropical embayment. Trinity Bay 
is identified as relatively shallow waters (<10m) between Double Island (north) to Cape Grafton 
(south). These northerly facing systems are protected from prevailing south-easterly trade winds 
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by Cape Grafton, but remain open to fluctuating northerly winds during summer, and periodic 
cyclone activity. 

Figure 3-8 illustrates conceptually the broad coastal processes of Trinity Bay and Inlet. 

3.11.1 Currents 
Within Trinity Bay, currents are predominantly driven by tidal flows and wind stresses. Within 
Trinity Bay these tidal currents tend to flow inshore/offshore roughly perpendicular to the 
bathymetric contours and along the channel alignment. Tidal currents within the shipping channel 
are generally higher than the relatively shallow surrounds and are found to reach higher peak 
speeds during the ebb. 

The predominant east-southeast trade wind generates a persistent north-west drift in the Great 
Barrier Reef (GBR) lagoon waters and along the open coastline of Trinity Bay. The flood tide flows 
around Cape Grafton and False Cape are reinforced by the wind driven currents, while the 
corresponding ebb tide flows are opposed. Within Cairns Harbour and Trinity Inlet the tidal flow 
component remains dominant over the wind driven currents. The wind induces a slight cross-
channel component to the currents, which is significant for channel siltation processes. 

Further offshore the wind driven currents are generally dominant over the tidal currents whenever 
sufficiently strong winds prevail. 

3.11.2 Waves 
Cape Grafton shelters the beaches from the south-easterly waves generated within the GBR 
lagoon. Fetches within the GBR lagoon are generally limited to 30-50km by the large mid shelf 
reef complexes. Non-cyclonic winds rarely exceed 25 knots and locally generated sea wave 
heights are typically less than 1.4 m. East-south-easterly sea waves are the most prevalent wave 
energy component measured at the Cairns wave rider buoy. Waves approaching from the east-
south-east are refracted as they propagate into Trinity Bay. 

Waves are the key driver of elevated turbidity in shallow waters throughout the study area. 
Naturally occurring plumes generated by swell and sea wave processes that suspend fine silty 
bed sediments are often visible in the nearshore zone (up to 500m offshore). This pattern of 
increased wave-driven turbidity is common for many locations along the central and north 
Queensland coast.  

3.12 Water Quality 

3.12.1 Relevant Policy documents 

3.12.1.1 Reef 2050 Water Quality Improvement Plan 
Reef 2050 WQIP (State of Queensland, 2016) sets water quality targets for catchments that 
contribute to the Great Barrier Reef WHA. Water quality modelling and other scientific information 
has been used to develop targets to improve the health and resilience of the Great Barrier Reef. 
For the Mulgrave/Russell catchment (which the project sits within), the following targets have 
been set for 2025: 
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• 10% reduction in anthropogenic end of catchment fine sediment loads 

• 10% reduction in anthropogenic end of catchment particulate nutrient loads. 

The 2018 scorecard (Queensland Government, 2018) shows no change in the percentage of fine 
sediment or particulate nutrient loads contributed by the Mulgrave/Russel catchment between 
2016 and 2018.  

3.12.1.2 Mulgrave River Basin Water Quality Objectives 
This plan sits under the Environmental Protection (Water and Wetland Biodiversity) Policy 2019, 
and sets water quality objectives for the catchment within which dredging and placement will 
occur. The water quality objectives for open coastal waters (not identified as High Ecological 
Value (HEV) or Slightly Disturbed (SD) waters), where the DMPA sits are provided in Table 3-4. 
These values are set as long-term water quality objectives, and represent annual medians or 
means.  

Table 3-4 WQO’s for open coastal waters of the wet tropics region 

 Ammonia 
N 

Total N Total P Dissolved 
Oxygen (DO) 

Turbidity 
(NTU) 

Total 
Suspended 
Solids (TSS) 

Open 
coastal 
waters not 
identified 
as HEV or 
SD 

<2 µg/L <100 µg/L <6 µg/L 95-105% 
saturation 

<1 <2mg/L 
(annual 
mean) 

3.12.2 Background water quality  
The most detailed assessment of water quality in Trinity Inlet and Trinity Bay was for the CSDP 
EIS. This involved review of historical studies and the collection of field data over both the wet 
and dry seasons in 2013/14 and 2016/17, representing the most comprehensive collection of 
water quality data available. Ports North also collected background water quality data in Trinity 
Inlet between 1995 and 2013. Key findings from both data collection exercises are summarised 
below: 

• Dissolved oxygen levels were typically low - likely from oxygen demand from pollutants (e.g. 
sewage effluent) within Trinity Inlet.  

• Median Total Suspended Solids (TSS) concentrations in Trinity Inlet and Trinity Bay are 
elevated (80-95 mg/L in Trinity Inlet and 10-75 mg/L in Trinity Bay), well above the WQO.  

• Median turbidity levels typically exceeded Water Quality Objectives (WQOs) (Queensland 
Government, 2020), with median turbidity levels ranging from approximately 5 NTU to 50 NTU 
for all regions and seasons. Peak turbidity levels ranged from 150 to 1,900 NTU.  

• Seasonal assessments of TSS and turbidity for the study area as a whole do not reveal any 
significant variation between wet and dry season. However, there appears to be some 
correlation between exposure to south-easterly winds and increased turbidity for some sites 
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(e.g. Northern Beaches). Turbidity in other more protected areas (e.g. Trinity Inlet, False Cape) 
appears to be more likely influenced by freshwater inflows during the wet season.  

• Ports North data indicated that some total metals/metalloids, including tributyltin, cadmium, 
copper, chromium, and zinc exceeded the 95th percentile value in Trinity Inlet. Ports North 
data also indicated elevated nutrient levels in Trinity Inlet relative to the EPP Water WQOs for 
total phosphorus and ammonia, the likely source of which is STPs. In contrast, the EIS 
monitoring which was largely in Trinity Bay indicated low levels of nitrogen and phosphorus.  

Overall, while there were some exceedances of water quality guideline values in the Inlet and 
Bay, this is not unexpected of a marine environment located adjacent to an urban/industrialised 
area. The range of anthropogenic sources that influence inshore marine areas such as Trinity 
Inlet are common along the Queensland coast.  

In regard to turbidity, the near shore areas of Trinity Bay are naturally turbid environments, 
especially following periods of high rainfall and sustained winds and currents. However, this is to 
be expected due to the shallow water depths and muddy benthic sediments which are susceptible 
to resuspension. In deeper waters further offshore, the turbidity is relatively low due to less re-
suspension of bottom sediments. 

As the major potential stressor mobilised during dredging, a detailed review of available turbidity 
data is provided in the following sections and in Appendix A.  

3.12.2.1 Background Turbidity 
Continuous turbidity data (and other parameters) were collected over a 12-month period (July 
2013 to July 2014) for the CSD EIS at sites generally representing sensitive ecological receptor 
locations (refer to Figure 3-8 for locations). Instruments were bed-mounted on benthic frames and 
monitored near-bed water quality. Further additional deployment of bed-mounted instruments at 
a few locations occurred for a 3–8 month period in 2016/2017 as shown in Figure 3-. These sites 
include:  

• Palm Cove Beach – generally representing corals at Double Island 

• Yorkeys Knob – generally representing Northern Beaches 

• Trinity Bay –representing historical subtidal seagrass areas 

• Trinity Inlet (upper and lower reaches) –representing remnant seagrass in Trinity Inlet 

• False Cape –representing historic seagrass areas near False Cape 

• Cape Grafton –representing corals in Mission Bay 

• DMPA –representing clearer offshore waters near the marine DMPA.  
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The turbidity data collected in 2013/2014 and 2016 for the CSD EIS is summarised in Table 3-5. 
The turbidity data is also presented in graphs in Figure 3- to Figure 3-. 

Based on an assessment of satellite-derived turbidity over a 10-year time period (2016–2016) 
using analysis of MODIS satellite images, the monitoring period of July 2013 – July 2014 was 
fairly typical of conditions over a 10-year assessment period between 2006 and 2016. Whilst there 
has been significant effort put into catchment improvements to reduce sediment loads entering 
the GBR catchment, data collected in 2014-2016 is considered representative for the purposes 
of establishing baseline water quality and modelling potential impacts of maintenance dredging. 
Refer to the CSD EIS (Ports North 2017) for further details on the assessment of satellite images. 

Table 3-5 Summary of Turbidity Data – CSD EIS 

Monitoring Site Deployment Period Summary Statistic Turbidity (NTU) 

Palm Cove 
(Double Island) 

Jul 2013–Jul 2014 
Aug 2016–Nov 2016 

20th Percentile 5.9 

Median 21.5 

80th Percentile 57.9 

Yorkeys Knob Jul 2013–Jul 2014 

20th Percentile 4.7 

Median 18.4 

80th Percentile 54.2 

Trinity Bay Jul 2013–Jul 2014 

20th Percentile 7.1 

Median 18.0 

80th Percentile 54.8 

Trinity Inlet 
(upper) Jul 2013–Jul 2014 

20th Percentile 4.3 

Median 7.6 

80th Percentile 18.4 

Trinity Inlet 
(lower) Aug 2016–Mar 2017 

20th Percentile 6.9 

Median 15.9 

80th Percentile 36.9 

False Cape Jul 2013–Jul 2014 

20th Percentile 8.8 

Median 37.9 

80th Percentile 106.7 

Cape Grafton Jul 2013–Jul 2014 

20th Percentile 4.2 

Median 31.8 

80th Percentile 151.0 
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Figure 3-9  Deployed Instrument Data – Jul 2013 to Jul 2014 (note, varying y-axis scales) 
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Figure 3-10  Palm Cove (Double Island) Deployed Instrument Data – Aug 2016 to Nov 
2016 (~3 months) 

 

 

Figure 3-11  Trinity Inlet Deployed Instrument Data – Jul 2016 to Mar 2017 (~8 months) 
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3.12.3 Water Quality during Maintenance Dredging 
In addition to baseline data collection as part of the CSD capital dredging project, BMT have 
undertaken three field-based water quality monitoring events during the 2011, 2013 and 2019 
maintenance dredging campaigns, as detailed in Appendix A. These events have addressed the 
periodic water quality and plume verification actions set on in the 2010-2020 LTMP.  

Whilst short duration turbidity spikes were experienced of up to 120 NTU during all campaigns, 
turbidity at fixed monitoring sites typically averaged between 20 and 25 NTU over the long-term 
during maintenance campaigns.  

ADCP plume tracking during the 2011 maintenance campaign indicated that the bulk of 
maintenance dredge material placed at the DMPA was retained within the boundaries of the 
DMPA. While plumes were visible at the water surface up to several hundred metres beyond the 
DMPA, the plumes dissipated within approximately two hours after their formation. The plume 
tracking also found that turbid plumes generated during maintenance dredging within the channel 
were contained mainly within the channel confines. This was due to the ebb and flood tide flows 
being almost parallel with the channel (northeast and southwest respectively) whilst the 
surrounding shallow bathymetry limited the opportunity for sediments disturbed by the dredge 
heads to move beyond the channel.  

The 2019 maintenance dredging campaign was undertaken immediately prior to the capital 
dredging campaign, between 4 May and 22 May 2019. Fixed water quality instruments were 
deployed on monitoring buoys (measuring near surface water quality) on 9-14 May during 
maintenance dredging in preparation for the commencement of capital dredging, with monitoring 
sites at Double Island, Yorkeys Knob, Trinity Bay, False Cape and Cape Grafton (refer to Figure 
3-8).  

Raw turbidity data collected at each site is shown in Figure 3-5, with 6-day and 15-day rolling 
median turbidity also shown in Figure 3-8. Raw turbidity remained below 50 NTU at most sites, 
with the exception of Trinity Bay (located immediately adjacent to the shipping channel). Turbidity 
at the Trinity Bay site peaked up to 120 NTU, however these peaks coincided with the outgoing 
ebb tide during the spring tidal cycle between 14 May and 19 May. During the incoming flood 
spring tide (and also during the neap tidal cycle), turbidity at the Trinity Bay site decreased to 
around 20 NTU.  

Figure 3-5 shows that the 6-day rolling median values remained below 25 NTU, with the highest 
values at Cape Grafton (located on the up-current side of maintenance dredging) and the lowest 
values at Yorkeys Knob and Double Island (located on the down-current side of maintenance 
dredging). A similar pattern is indicated in the 15-day rolling median values, with all sites below 
20 NTU.  

These monitored water quality levels are indicative of the generally low turbidity generated during 
maintenance dredging and placement activities except in the immediate proximity to the channel 
and offshore DMPA. Observed water quality influences during these past dredging and placement 
verification monitoring events has been assessed as consistent with the broader understanding 
of maintenance dredging activity at similar Queensland Ports, namely the short term and localised 
effects of such activity as reported by previous authors (Ports Australia, 2014).   
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Figure 3-12  Turbidity Data – Maintenance Dredging 2019 
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3.13 Social, Economic and Heritage Values 

3.13.1 Social Values and Community Needs 
Cairns Seaport is a multi-purpose regional port that caters to a diverse range of customers 
operating across tourism, bulk and general cargo, project cargo, cruise shipping, fishing and reef 
passenger ferries. The Port's bulk cargo includes petroleum products, sugar, fertiliser, and liquid 
petroleum gas. The Port has long been the natural consolidation and redistribution centre for 
supplies shipped to the coastal communities north of Cairns as well as the Torres Strait Islands 
and the Gulf of Carpentaria. The Port is one of Australia's busiest cruising destinations, operating 
through the Cairns Cruise Liner Terminal. The Port also includes the 261-berth Cairns Marlin 
Marina and the Reef Fleet Terminal which are considered the gateway to the Great Barrier Reef.  

The Port owns a wide range of waterfront tourism, commercial and residential property, is home 
to one of Australia's largest fishing fleets and offers extensive ship-building, and repair services 
with a number of slipways and dry docks up to 3,000 tonne capacity.  

Cairns and the region have a large tourism and ship industry sector as well as the Naval base. 
The Port of Cairns lies right next to the central business district and is a facilitator for tourism, 
social, and economic opportunities. 

3.13.2 Fisheries and Aquaculture 
Commercial fishing activities are restricted to gill netting, with target species being barramundi, 
grunter, and salmon; mud crabs are also commercially sought. 

A net free zone was established in the mid-2000’s for the Inlet, and expanded in 2017 for the 
foreshore area, adding a greater level of protection to inshore fisheries resources. 

The coastal prawn trawl fleet operate from Cairns, and an active fishery operates off the northern 
beaches, including over areas that include the existing DMPA (1990-2021) and new DMPA. 
(2022-onwards) However, prior consultation between Ports North and commercial fishing 
interests have indicated that there is a preference by industry operators to work in the deeper 
waters of the Bay (beyond -18m LAT) and to generally avoid operations in the DMPA in order to 
avoid prospective damage to fishing equipment.   

Recreational fishing is regular activity in the Trinity Bay area, where vast numbers of locals and 
visitors access the foreshore and marine infrastructure, along with a viable inshore fishing charter 
fleet that operate within the Inlet. 

Two aquaculture facilities are located within the Inlet, with one of those drawing water from the 
Smiths Creek area for a land-based tank aquaculture and research facility. Their operations are 
licensed under the Environmental Protection Act 1994, and the Fisheries Act 1994 with new 
facilities also potentially requiring approval from the GBRMPA.  

3.13.3 Economic Values 
Cairns Seaport is a multi-purpose regional port that caters for a diverse range of customers from 
bulk and general cargo, cruise shipping, fishing fleet and reef passenger ferries. 
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The Port of Cairns is one of the country’s busiest cruise destinations with major international 
cruise ships scheduled annually and its vast array of domestic reef vessels operating on a daily 
basis.  

The Port’s bulk cargo includes petroleum products, sugar, molasses, fertiliser, and liquid 
petroleum gas. 

The Port has long been the natural consolidation and redistribution centre for supplies that are 
shipped to the coastal communities north of Cairns, as well as the Torres Strait Islands and the 
Gulf of Carpentaria. 

Total trade through Cairns during 2018-2019 was 1.31 million tonnes. 709 cargo vessels and 162 
cruise ships visited the Port of Cairns in 2018-19. 

The Far North Queensland Regional Plan 2009 applies to the Port, and the regional plan 
acknowledges the Port’s mixed functions and economic role, including logistics and cargo 
handling, land based marine activities and commercial fishing, the port is considered an ideal 
export hub for targeted, medium-sized, bulk exports into the future. 

Imports to the Port include fuel, fertilisers and project cargo, whilst the HMAS Cairns Navy Base 
is a key regional strategic defence asset. The Port also includes break bulk cargo handling 
facilities for coastal barge supply to the adjacent Great Barrier Reef Islands, Torres Strait, Papua 
New Guinea, and Indonesia, with some capacity to expand into new cargo handling consistent 
with the Land Use Strategy and long term plans for growth of the city and Port to facilitate regional 
trade and development opportunities. 

Economic analyses (Based on the report Economic Impact 2013/14 by Cummings Economics on 
behalf of Ports North) indicate that the port directly contributes $838 million to the regional 
economy from impacts of port related industries, a direct impact of port dependent industries of 
$288 million, and flow-on and total impact benefits of $1,126 million (Gross Value Added $888m).  

3.13.4 Cultural Heritage Places and Values 
The cultural values of the Trinity Inlet area have been described in the past management plans 
and more recently in the CSDP EIS. These values were based on the ethnographic study 
compiled by David (1994) and the study was undertaken in close consultation with the Traditional 
Owners of lands surrounding the Inlet. Though the study was generally confined to a relatively 
small area in the north-eastern section and the coastal margins of the Trinity Inlet (David 
estimated that his survey probably included about 5% of the sites that could be recorded), much 
of the material in it is relevant to the wider Trinity Inlet catchment. 

Northern Archaeology Consultancies (1999; reported in Environment North, 2005), reported that 
Aboriginal people have an occupation in North Queensland well in excess of 20,000 years, based 
on archaeological evidence, however little was known of the pre-contact history of the Trinity Inlet 
catchment area. Aspects of the post-contact Aboriginal history of the Trinity Inlet area have been 
documented in a number of sources. 

Based on David (1994) and other work (especially Northern Archaeology Consultancies 1999) 
reported in Environment North (2005), it appears that Trinity Inlet remains a significant cultural 
and economic resource for Aboriginal people of the Cairns region, including traditional and 
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historical owner groups (Yirrganydji, Gimuy Yidinji, Mandingalbai Yidindji, Yidindji, Gunggandji 
and Giangurra). 

Further consultation with relevant aboriginal groups was undertaken in 2020 and 2021 in regard 
to their cultural use of the navigational channel and DMPA and dredge spoil disposal area (DSDA) 
sites. No concerns were raised in regards to cultural heritage matters or maintenance dredging 
during this consultation.  

3.13.4.1 Locations of Aboriginal Heritage Values 
As noted in Section 3.13.4, the work commissioned for development of the Trinity Inlet 
Management Plan, including that of David (1994) described detailed consultation and 
identification of areas of value to the relevant aboriginal group representatives. This study has 
informed management of development and operations within the Trinity Inlet area since that time. 
For example, during the CSDP EIS process, consultation on aboriginal heritage values was 
undertaken with a number of aboriginal parties with an interest in the Port of Cairns. The shipping 
channel and surrounding waterways contains places of significance to multiple Aboriginal parties. 
Impacts to marine resources from activities, including maintenance dredging are of ongoing 
interest for current and future generations.  

3.13.4.2 Historical Significance 
Places of contemporary importance included not only hunting, fishing and gathering zones but 
also living spaces where people carried out their everyday activities. The traditional, historical and 
contemporary significance of raised sand ridges and cheniers within mangrove systems is also 
emphasised from a number of sites which were identified on the western side of the Inlet, within 
the present International Airport (Bird and Hatte 1995 reported in Environment North 2005). These 
sites show occupation extending probably from pre-contact times through to the very recent past. 
These were primarily places from where the marine resources of the mangroves and the bay were 
exploited. 

From a European point of view, the key cultural features of Trinity Inlet are: 

• Its connection with the early beche-de-mer fishery in north Queensland 

• Its role as one of the most important ‘gateways’ for European settlement of north Queensland 

• Its role as a defence base during World War II. 

These historical connections provide important links with the past and are worthy of recognition. 
Historical research is continuing to record and recommend protection of some important sites, 
including the gun emplacements at False Cape. 

The Cairns Wharf complex is listed on the State Heritage Register. The complex is of importance 
in demonstrating the evolution of Queensland's history as it represents an important stage of 
development of Queensland and Australian wharf facilities dating from 1909 to 1942. The wharves 
are among the earliest Australian attempts to introduce the medium of reinforced concrete into 
wharf construction. 
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4 Consultation and Key Issues 
Through existing forums, Ports North undertakes regular stakeholder and regulatory agency 
engagement, and this occurred during preparation of this LMDMP. The primary forum for 
engagement is the Technical Advisory Consultative Committee (TACC), which includes the 
Cairns Port Advisory Group, and Cairns Local Marine Advisory Committee, for which 
representatives are outlined in Section 4.2.    

The opportunity for public comment on the LMDMP was provided through a Public Information 
Package (PIP), which followed the terms of reference provided by GBRMPA. This was also a key 
phase of the Marine Park Permit and Sea Dumping Permit assessment process. Ports North 
considered and addressed all comments received through that process and published a report 
which demonstrated how the process occurred, how outcomes of these stages of consultation 
have been addressed and accommodated within this version of the LMDMP. 

The consultation objectives for this LMDMP and permit compliance processes include: 

• Establish and maintain positive relationships with the community and external stakeholders 

• Provide regular information on maintenance activities on a variety of media, social platforms, 
and targeted stakeholder engagement sessions 

• Effectively manage any complaints, concerns, or incidents related to maintenance dredging. 

Updated and subsequent versions of the LMDMP document are to be provided on the Ports North 
website, along with a summary of changes. The process of stakeholder consultation and review 
is described further below, along with details of existing and future identification of affected 
stakeholders. 

 

4.1 Key Stakeholder Issues 
Based on past engagement during maintenance events, the following key issues are considered 
likely to be of concern to stakeholders: 

• Impacts on marine species 

• Impacts to water quality and the generation of turbid plumes 

• Access restrictions during dredging 

• Impacts to aboriginal cultural heritage 

• Impacts on fishing values and access 

• Cumulative impacts of dredging along Queensland’s east coast. 

These potential impacts have all been assessed and discussed in this document.  

4.2 Identification of Interested and Affected Parties 
Through engagement with port users and the community for a range of purposes over recent 
years (such a land use plan consultation, demand studies, new trade start up, environmental 
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impact studies, and response to issues) the following entities are identified as having potential 
interests in present and future Port maintenance activities. 

The key stakeholders are: 

• Great Barrier Reef Marine Park Authority 

• Queensland Parks and Wildlife Service 

• Department of Environment and Science 

• Department of Agriculture and Fisheries 

• Cairns Regional Council 

• Commonwealth Department of Defence 

• Cairns Chamber of Commerce 

• Coast Guard 

• Tourism Tropical North Queensland 

• Slipway operators (e.g. Norship, BSE Cairns Slipway, Tropical Reef Shipyard) 

• Incitec Pivot 

• Recreational fishing sector 

• Commercial fishing industry 

• Cruise companies (e.g. Carnival, P&O, Coral Expeditions) 

• Sugar and molasses industry (e.g. Queensland Sugar Limited, MSF Sugar) 

• Fuel companies (e.g. BP, Viva, Caltex, ATOM) 

• Non-government organisations (e.g. World Wildlife Foundation, Australian Marine 
Conservation Society) 

• Traditional Owners/Native Title parties 

• Cairns Port Development Inc 

• Cairns and Far North Environment Centre (CAFNEC) 

• Cairns Port Advisory Group (PAG) 

• Cairns Local Marine Advisory Committee (LMAC) 

• Wet Tropics Healthy Waterways Partnership 

• Technical Advisory Consultative Committee (TACC) for the Port of Cairns. 

Details of three key groups – the PAG, LMAC, and TACC – are provided and expanded on further 
below, in the context of their interest in aspects of maintenance dredging. 

It should be noted that a number of the above parties have a standing invite to one or more of the 
groups noted below, with some representatives common to each group. Ports North proactively 
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invites a range of stakeholders from such entities when items of potential relevance are to be 
meetings. Additionally, Ports North’s participation in regional bodies such as the Wet Tropics 
Healthy Waterways Partnership and other forums provides opportunities for broader community 
involvement. Therefore, there are strong, well-established relationships and linkages between 
Ports North’s stakeholder network for the regular dialogue, updates, and mechanisms for 
consultation in respect of matters pertaining to maintenance dredging, both technically (through 
the TACC), and formally (through the PAG or LMAC). 

4.3 Port Advisory Group 
The key existing consultation forum in respect of the general port activities, operations, 
maintenance, and development, including maintenance dredging activities is via the Port Advisory 
Group which is understood to have been established in the mid 1990’s, and recently had its 165th 
meeting, which are held roughly quarterly and has a broad cross section of potential attendees 
which includes around 40 regular invitees, with the potential invitee organisations described 
below. The Port Advisory Group was consulted in regard to the development of this Plan and how 
this integrates with the broader setting of the Reef 2050 Long term Sustainability Plan and the 
QLD-MDS. 

Key outcomes of the consultation with the PAG on LTMP’s and the LMDMP process have 
included: 

• Support for the ongoing maintenance of the port 

• Recognition of the need to maintain safe and efficient shipping access to the port  

• Interest in the timing and extent of these dredging activities  

• Status of surrounding environmental attributes (especially seagrass condition) 

• There has been minimal interest to provide input to development of the LMDMP and 
involvement in future review stages, with a “remain informed” sentiment prevailing. 

A standing agenda item for the meetings is port operations and environment, and an update is 
provided by applicable Ports North staff at each of the meetings, including status of dredging and 
associated monitoring and management actions. Feedback from the group on such matters is 
conveyed to the relevant sections within Ports North. 

4.4 Local Marine Advisory Committee 
The Cairns LMAC covers Buchan Point in the north (Cairns Regional Council) to Flying Fish Point 
in the south (Cassowary Coast Regional Council) and also includes the Cairns northern beach 
suburbs, Gordonvale and Babinda. 

The LMAC presently has 24 members across 15 different areas of interest/representation, with 
members engaged for a 3- year term, and meeting on a two-monthly basis. A number of the 
members have been on the committee for more than 10 years and are well informed of local ports 
and shipping matters, including maintenance dredging activities at the port. 
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LMAC’s were established by GBRMPA initially for the GBR zoning changes in the early 2000’s, 
however the Committees now form a regular consultation mechanism for the day-to day users 
within the GBR catchment at a local level and cover a diverse array of topics. 

Ports North is represented on the LMAC in the area of “Ports and Shipping” with a standing 
agenda item being an update for the meetings on port operations and environment. An update is 
provided by applicable Ports North staff at each of the meetings, including status of dredging and 
associated monitoring and management actions. Feedback from the group on such matters is 
conveyed to the relevant sections within Ports North. 

4.5 Technical Advisory Consultative Committee 
This guidance within the NAGD sets out the development of a TACC being a necessary 
component to assist in the consultation process required for a Sea Dumping Permit application. 
The NAGD states that: 

The TACC is intended to assist ports and other proponents and Determining Authority to 
access local knowledge and reconcile various stakeholder interests. 

The TACC is intended to: 

• Provide continuity of direction and effort in protecting the local environment 

• Support communication between stakeholders 

• Assist in the establishment of longer-term management arrangements, including reviewing the 
development and implementation of management plans and monitoring programs 

• Review dredging and placement activities in accordance forecast plans and programs 

• Make recommendations to the port authority and regulators as necessary or appropriate. 

A TACC was initially established during the consultation phase on the channel widening campaign 
in 1990, and again in 2004 to review and inform the LTMP and permit process. The existing TACC 
has met annually, usually at the time of the main campaign in the Port by the TSHD Brisbane. 
During 2006, the representative from the Cairns Port Advisory Group was selected as 
Chairperson to facilitate the function of the group. 

Membership organisations of the existing TACC are listed in Table 4-1 and include GBRMPA, 
state and local government, industry associations, traditional owners, and community interest 
groups. This membership is not proposed to be changed substantially during the term of this 
LMDMP. 

The current TACC has operated without a formal Terms of Reference (ToR), however operates 
within the objectives of the NAGD requirements, and it is envisaged that these arrangements will 
be formalised early in the implementation of the LMDMP and permit term.  

A meeting of the Committee is facilitated by Ports North on at least an annual basis, around the 
time of the annual channel maintenance. The Group meets to participate in a review of the 
monitoring outcomes, any compliance reporting, and the TACC is updated via email or letters on 
an as needs basis between meetings. 
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Table 4-1 Cairns TACC Membership 

Organization Represented Stakeholder Interest 

Queensland DES State government assessment and regulation or Port 
activities under the Coastal Protection and Management 
Act 1995, Marine Parks Act 2004, and the Environment 
Protection Act 1994. 

TropWATER – Tropical Water & Aquatic 
Ecosystem Research, James Cook 
University 

Research, Seagrass Habitats 

Cairns LMAC Great Barrier Reef Marine Park management issues at a 
local level and sports fishing. 

Queensland Department of Agriculture and 
Fisheries 

State government assessment and regulation of Port 
activities under the Fisheries Act 1994. 

Maritime Safety Queensland Regional harbour master, shipping, coordination, 
emergency response. 

Cairns Regional Council Local Government, community, local environmental 
committee, coastal works, and maintenance dredging of 
council infrastructure. 

Commonwealth Department of Agriculture, 
Environment and Water 

Assessment and Regulation of Port activities under the 
Environment Protection (Sea Dumping) Act 1981 and the 
Environment Protection Biodiversity Conservation Act 
1999. 

GBRMPA Great Barrier Reef Marine Park management. 
Assessment and regulation under the Marine Parks Act 
2004. 

North Queensland Land Council  Contact point for Native Title Claim groups relevant to 
Cairns area 

CAFNEC Conservation 

Association of Marine Park Tourism 
Operators (AMPTO), and  
Tourism Tropical North Queensland 
(TTNQ) 

Tourism   

Cairns Port Advisory Group, Qld Sugar, 
Fuel Companies 

Industry 

Via LMAC, including CAREFISH and local 
commercial fishing contacts 

Recreational and Commercial Fishing 

Outcomes of the consultation with the TACC meetings convened since 2004 have focused on: 

• Understanding of the annual SAP and Seagrass monitoring results  

• Review of maintenance dredging management plans and general planning 

• Amendments to the Sea Dumping and Marine Parks Permit in 2014 and 2016 to address 
permit volume units and the request to address the units of measure for volume calculations 
utilised in the initial application.  

Updates on the progress of each monitoring programs component is provided on an annual basis 
to the TACC, and the outcomes reviewed. 
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Overall this consultation process has been of a relatively general outcome with no specific major 
ongoing issues raised by stakeholders.   

4.6 Traditional Owners 
Engagement with the relevant parties for the Trinity Inlet and Cairns area was undertaken during 
2009 for preparation of the LTMP 2010-2020. Engagement has continued through periodic 
participation at the TACC meetings by the various representatives. Through more focused 
engagement during development of the draft LMDMP, further meetings were facilitated during 
late 2020 with all traditional owners with an interest in the area subject of dredging and placement. 
Discussion included details of proposed maintenance dredging, potential environmental impacts, 
potential impacts to cultural heritage, access to traditional lands, and uses of the impacted area. 
Exchange of knowledge and outputs of the monitoring conducted under the LTMP has been of 
interest to all groups, and a request for continued engagement on opportunities to share these 
findings has been a common theme. Opportunities for involvement in sea country monitoring 
activity along with other environmental improvement initiatives like litter clean ups, biosecurity 
monitoring, and vessel compliance check have also been raised in terms of overall improvements 
to management of the port and surrounding environment.  

4.7 Future Consultation 
The existing consultation processes and stakeholders associated with the above key groups 
(PAG, LMAC, TACC, and traditional owners) are considered appropriate for stakeholder input into 
the future management of dredging operations in the Port. 

Consultation to date has not raised any significant issues and the number of key items requiring 
future consultation has been relatively minor. The Port has received valuable feedback on its 
existing and proposed dredging activities and consequently no requests for significant 
modification of management practices or monitoring programs have been tabled or identified over 
the past ten years. The TACC will have the opportunity to review this document during each of 
the interim review periods to ensure continued improvement process.  

During each of the annual TACC meetings, a standing agenda item has been the review and 
update to the Plan and Permit, where the opportunity is provided for stakeholders to raise any 
comment on matters applicable to their area of expertise relevant to the management of dredging 
and placement. This practice will be continued over the term of this LMDMP.   
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5 Sediment Assessment 
This section describes the processes and studies that have been undertaken to understand 
sediment dynamics, characteristics, and sedimentation rates that can be used to forecast 
dredging requirements, an analysis of avoidance, reduction, and reuse options, and the 
justification for proposed sediment management solutions including maintenance dredging.  

5.1 Port Sediment Characterisation 
This section contains a description of the nature of the sediment and detail of how it interacts with 
port operations, in the past present and future. This demonstrates a thorough understanding of 
regional and local processes, understanding of properties (physical, chemical and biological) and 
informs the subsequent sections on the justification and proposed sediment management 
solutions. 

The understanding of port sediment quality is well known, with conduct of various studies since 
around 1990, and has been summarised and informed the development of the past Long-term 
Maintenance Dredging Management Plans at the Port of Cairns. 

These sediment studies include: 

• Connell Wagner (1990 and 1992) – this study completed a detailed dredge spoil disposal 
option study, both on and offshore. The quality of the material failed suitability tests for other 
purposes due to the high percentage of fine sediments and suitable on-shore disposal 
locations could not be identified.  

• GHD (2000) – this study reviewed options for disposal of dredge material from the HMAS 
Cairns Navy Base. It concluded that the most cost effective, efficient, and long-term 
management solution remained ocean disposal. 

• BMT WBM (2014a) – this study reviewed options for disposal of capital dredging material both 
on land and at sea. It concluded that the material was of poor engineering quality and options 
for beneficial reuse were limited due to soil properties, the potential environmental impacts 
and significant treatment requirements of on-land placement, and the lack of suitable on-land 
placement sites. Refer to Section 5.4 for further detail.  

• Golder Associates (2016) – this study assessed the sub-surface conditions, geotechnical and 
acid sulfate soil properties of the capital material (and also some surface materials considered 
to be maintenance material) proposed to be dredged. 

• Golder Associates (2017) – this study assessed the properties of the capital materials likely to 
dredged based on a revised channel design (altered since the 2016 assessment)Appendix B 
of this report (prepared by Advisian) provides a detailed summary of the information on 
sediment characteristics that underpins this chapter of the LMDMP. 

A review of the 2010 to 2020 Annual Sampling and Analysis Plan (A-SAP) process was completed 
to support the development of this LMDMP and inform the permit assessment process. The report 
is located in Appendix B which outlines comprehensive and contemporary 10 years of physical 
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and chemical sediment data that has been collected including data on potential marine pest 
incursions. This is summarised in the sections below. 

5.1.1 Physical Properties  
The physical characteristics of the maintenance dredge sediments have been assessed annually 
during the 2010-2020 period using a number of tests. Other geotechnical investigations have 
been undertaken at the Port of Cairns over time, including to support the execution of the CSDP. 
Results from these other capital dredging focused investigations, reported in Golder (2016), have 
been used to supplement the description of the physical characteristics of maintenance dredge 
sediment at the Port. However, these have not been the key determinant as to whether the 
material is suitable for beneficial reuse, but merely compliments known information about the 
properties of maintenance material, given the similarity in physical properties. The extensive 
testing of both maintenance and capital material indicates there is not a clear distinction that can 
be made between the material types with regard to particle size distribution (PSD) and plasticity, 
which is a key determinant of its ability to be reused. This is based on an extensive data set 
collected on PSD over many years and analysed as part of the SAPs and as part of the extensive 
data collection and laboratory testing. Additional material property assessment was undertaken 
to support management options for the soft clay component of the capital dredging campaign in 
2019.  

On this basis, it is legitimate and appropriate to infer that the key planning and environment issues 
raised as part of the capital dredging placement options and assessments would be relevant to 
the current assessment of long term placement options for maintenance dredging material.  

Understanding of the geotechnical properties is informed by test results and include data on:  

• Particle Size Distribution (PSD) 

• Plasticity (Atterberg Limits and Linear Shrinkage) 

• Organic Content  

• Moisture Content  

• Particle Density/Specific Gravity 

• Bulk Dry Density. 

The physical sediment analysis and field observations have confirmed that the grain size 
composition of the sediments varies between each of the respective dredge areas, although all 
areas have a very high portion silty clays (both maintenance and capital material). 

In general, the maintenance sediments can be classified (refer Appendix B for sampling locations) 
as follows:  

• Outer Channel (OC): Clay (CI-CH), Medium to High Plasticity 

• Inner Port (IP): Inner channel, wharves and Swing Basins: Organic Clay (OI-OH), Medium to 
High Plasticity 

• Marlin Marina (MM): Inorganic to Organic Silt / Clay (ML-MH / CL-CH / OL-OH) 
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• Navy Base (NB), Commercial Fishing Base (CFB1 and CFB2): Organic Silt/Clay (OL-OH). 

The PSD results indicate that the sediments within the OC and IP dredge areas generally have 
high fines contents in excess of 80%, and the sediments within MM, NB, CFB1 and CFB2 
generally have fines contents in excess of 90%. Although there are small quantities of sand 
present in some areas of the site (as mentioned by Golder, 2016), the average PSD results across 
all areas of the site are representative of silts/clays containing a high volume of fines, with only 
minor amounts of sand and even less gravel. 

The physical data available within the dredging footprint to describe maintenance dredge 
materials indicates that onshore use of the material is highly likely to encounter handling 
difficulties and significant (and lengthy) dewatering requirements. This generally supports the 
conclusions made in previous studies that examined onshore placement or beneficial reuse 
opportunities for the Port’s maintenance dredge material (Connell Wagner, 1990, 1992). These 
previous studies of the potential for the material to be reused all concluded that the material is not 
suitable for that purpose due the challenges associated with its handling, and should be placed 
at sea.  

From the 2020 data review, it was identified that, besides the wealth of PSD data, there was 
limited geotechnical focussed laboratory test data available from MM, NB, CFB1 and CFB2 
dredge areas, and that data available from the OC and IP areas was limited to basic classification 
testing from studies primarily focussed on capital dredging.  

Further sampling and testing in maintenance dredging areas was conducted in 2020 to 
supplement the existing data and included testing focussed on remoulded permeability, strength, 
compaction, and consolidation characteristics to assess how the sediments behave in terms of 
engineering and handling properties.  

Outcomes of this focused study confirmed hypothesis and past findings on material from those 
areas for beneficial uses, and reaffirmed those conclusions, as outlined in Appendix B of this 
report. 

5.1.2 Chemical Properties  
Sediments within Cairns Port have been subject to a wide range of contaminant analyses over 
the years including metals/metalloids, nutrients, TPHs, PAHs, Polychlorinated Biphenyls (PCBs), 
Organochlorine/ Organophosphate (OC/OP) pesticides, benzene, toluene, ethylbenzene, and 
xylenes (BTEX), organotins and volatile chlorinated hydrocarbons, total cyanide and the 
herbicide, Diuron.  

A review of these chemicals and their concentrations for each dredge area has been included in 
previous LMDMP’s and Appendix B which includes review of the contaminant concentrations from 
2010 to 2020. 

Typically, most contaminants analysed in the last 10 years have not exceeded relevant NAGD 
Screening Levels and / or local Screening Levels at the 95% UCL of the mean. In a few instances 
As, Ni, Ag, Cu, Zn, TBT, and Diuron triggered additional Phase III assessment as the 95% UCLs 
were greater than the respective NAGD Screening Levels and/or local Screening Levels. These 
contaminants of concern are broken down by area and shown in Table 5-1. 
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Table 5-1 Individual Contaminant of Concern Screening Levels 2010-2020 
(refer Appendix B, Table 3-14, from Advisian 2021) 

OC IP NB MM CFB1 CFB2 
PII PIII PII PIII PII PIII PII PIII PII PIII PII PIII 

As  As 
DAE 
Elut 
Pore. 

As      As  

Ni  Ni DAE Ni  Ni  Ni  Ni  
TBT 
(N)  TBT 

(N) 
Elut 
Pore 

TBT 
(N)  TBT 

(N)  TBT 
(N) 

Elut 
Pore 

TBT 
(N)  

  Diuron 
(N) Elut Diuron 

(N)      Diuron 
(N) Elut 

  Ag DAE 
Elut     Zn  Cu  

Notes:   
SAP phases: PII: Phase II; PIII: Phase III 
Dredge Areas: OC: Outer Channel; IP: Inner Port; NB: Navy Base; MM: Marlin Marina; CFB1 Commercial Fishing Base 1: CFB2 Commercial 
Fishing Base 2 
Contaminants: As: Arsenic; Ni: Nickel; TBT(N) Tributyltin (normalised to 1%TOC); Cu: Copper; Ag: Silver; Zn: Zinc; DAE: Dilute Acid Extraction; 
Elut: Elutriates; Pore: Porewater 

 

The Phase III analysis consistently indicated that contaminants contained within the sediments 
were below the respective receiving water quality (ANZG, 2018) and/or NAGD Screening Levels 
therefore impacts to water quality, organisms in the water column or benthic communities 
following and / or during placement were unlikely.  

As such, sediments were identified as suitable for unconfined placement within the offshore 
placement area. This outcome was consistent for each year throughout the entire 2010-2020 
period, including capital sediment material sampled by BMT in 2013, and is supported by the MK 
trend analysis which identified stable or probably decreasing trends for all Phase II contaminants 
that exceeded NAGD or local Screening Levels except for Diuron in the IP where a probably 
increasing trend was identified.  

The stable trends suggest the contaminant inputs are low and steady therefore resulting in 
concentrations in sediment remaining below NAGD and/or local Screening Levels and being 
suitable for unconfined ocean placement. Future land uses within the Port are expected to remain 
similar or progress further towards urban/tourism uses. Ports North requires any new 
development to have stringent environmental management measures in place under the existing 
Master Plan, of which pollution controls are a key component. All new or upgraded facilities are 
also subject to Queensland environmental regulations which require potential contamination 
sources to be licensed and controlled. In addition, Ports North has a program in place to inspect 
and monitor environmental compliance of existing industrial tenants as part of its Environmental 
Management System. 

Given the expected future land uses and pollution management measures, contaminant inputs 
from the Port are anticipated to remain stable or improving for the next ten years and are forecast 
to continue to be suitable for at sea placement.  
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5.1.3 Acid Sulfate Soils  
Assessments of acid sulfate soils in maintenance dredging material were undertaken in the late-
1990s as part of sediment quality assessments for maintenance dredging within the Inner Port 
(IP) and Outer Channel (OC) areas. Potential acid sulfate soils (PASS) with levels above the 
Action Criteria set out by the Queensland Acid Sulfate Soil Investigation Team (action criteria 
0.03%S) were recorded for sediments adjacent to the Navy Base (GHD 2000) and in Smiths 
Creek (Golder Associates 2012). 

Acid Sulfate Soil sampling and testing was also undertaken at the IP and OC as part of the 2014 
CSD EIS by BMT WBM. This included the sampling and analysis of 10 samples collected within 
the surface 1m of sediment from the IP and 30 samples at the OC, which would be considered 
representative of maintenance dredging material. All 10 IP samples tested had concentrations of 
potential sulfidic acidity. Two samples indicated that treatment (e.g. liming) would be required as 
net acidity ranged between 226 moles H+/t and 2210 moles H+/t should the material be placed 
on land and oxidised. The liming rates required ranged from 17 kg CaCO3/t and 166 kg CaCO3/t. 
Four OC samples (all located at the southern end of the channel) required a treatment for net 
acidity ranging from 25 moles H+/t and 1270 moles H+/t requiring 2 kg CaCO3/t to 95 kg CaCO3/t.  

This study was augmented with additional ASS data from a letter report prepared for Ports North 
by Golder Associates, 2014. While the majority of samples tested by Golder within the top 1m of 
sediment were self-neutralising PASS, the report recommended a nominal liming rate of 3-5 kg 
CaCO3/t should the material be placed on land. 

These studies confirm the need for specific treatment and handling logistics for the management 
of PASS as a key consideration when considering placement options for maintenance dredging 
as discussed later in this Chapter.  

5.1.4 Introduced Marine Pests 
Sediments proposed for dredging were assessed for the presence/absence of introduced marine 
pest species throughout the 2010 to 2020 period. This was undertaken concurrently with annual 
maintenance sediment characterisation. The introduced marine pest survey focused on three 
target species previously identified in the port: the Asian green mussel (Perna viridis), Caribbean 
tubeworm (Hydroides sanctaecrucis) and Asian bag mussel (Musculista senhousia). The survey 
was undertaken by collecting sediments using a benthic sled towed for 100m in the OC (12 
locations), ODS (four locations), and where sufficient manoeuvring area is available at the IP (five 
locations). In the smaller, access restricted port areas or the IP area when required (i.e. when a 
vessel is moored and restricts benthic sled tow access), a van Veen grab was used to collect six 
replicate grab samples at five or more locations. The material was washed and sorted in a 2mm 
sieve. Any suspect specimens were collected and sent for identification.  

The 2010-2020 LTMP indicated that the likelihood of target marine pest species occurring in 
maintenance dredge sediments and at the spoil grounds was low; however, the marine pest 
survey was undertaken concurrently with annual maintenance sediment characterisation 
annually. This annual monitoring has not identified any target marine pest species and as such 
has results comparable to previous studies (i.e. Neil et al 2003, Neil and Stafford 2004, GHD 
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2005, WorleyParsons 2010 and WorleyParsons 2014a-2014d), which found no evidence of target 
marine pest species since 2003 when the program was first implemented. 

In addition to the annual sediment survey, Ports North, through its collaboration with Queensland 
Department of Agriculture and Fisheries (DAF) for the Queensland Seaports eDNA Surveillance 
(Q–SEAS) project collect plankton samples (since 2019) and also maintain a system of settlement 
plate samplers, aimed at detecting the presence of settling larval mussels and other fouling 
organisms at select locations throughout the Port since 2001. This periodic surveillance 
(undertaken during the dry and wet seasons) has not detected any Asian green mussels, Asian 
bag mussels, or Caribbean tubeworm. This system is considered effective, as it does periodically 
detect the presence of native pest families such as fan worms, ascidians, and mussels known to 
occur locally in Queensland.  

Over this time, marine pest surveys and surveillance, has not detected the presence of any of the 
three nationally significant marine pest species, and therefore confirms that the previous 
incursions of the marine pest species have not resulted in an establishment of populations of 
Asian Green Mussels (AGM) or Asian Bag Mussels within Trinity Inlet. During late 2021, two 
detections of Asian Green Mussel were made within Trinity Inlet, with one single individual of a 
large sizes being detected on a poorly maintained vessel that had been moored for an extended 
period, and a separate unrelated event where multiple individuals of AGM were located on an 
internationally arriving work vessel brought to a slipway for maintenance. In both cases vessels 
were removed from the water and fouling removed, with respective agencies enacting responses, 
including additional monitoring with no additional specimens reported in the period through to 
early 2022. 

Ongoing monitoring, including through the Q-SEAS and SAP programs is proposed to be 
continued, along with Ports Norths role in facilitation of the respective agencies, preparedness, 
awareness, and monitoring activities will continue for the terms of this LMDMP consistent with 
Section 10.  

5.1.5 Potential Contamination Sources  

5.1.5.1 Contamination from Port Operations 
Ports North records all incidents and near miss events of foreign non-sediment material/spills 
affecting the Port of Cairns in an incident register. In the event of a contaminant release within 
the Port (e.g. oil spill) that is deemed significant, the relevant contaminant parameter is included 
in subsequent annual sediment monitoring in all dredged areas with a reasonable likelihood of 
having been impacted. This is to identify whether there has been any impact to sediment quality 
and confirm suitability for unconfined placement at sea. The incident register facilitates this by 
providing a summary of all spill/contaminant incidents.  

A total of 388 incidents have been recorded from 2010 to the present, with each incident 
considered for categorisation based on the type of material involved and is designated a 
significance level of minor or major (the definition of ‘minor’ or ‘major’ is based on Table 3, 
Appendix A of the NAGD Guidelines, which provide the definitions of Significantly Contaminated, 
Potentially Contaminated or Uncontaminated whilst looking at a suite of indicators including 
sediment chemistry, toxicity and bioaccumulation).The vast majority of incidents involved the 
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release of hydrocarbons into the port in the form of bilge oil, diesel, and fuel. There were around 
30 incidents involving metals and organotins including spills of paint and paint flakes. Nutrients, 
including sewage, food waste, sediments, and other chemicals comprise the balance of events. 
Other chemicals include chemicals such as coolant, cleaning products, and sanding dust. Very 
few incidents involved spills of fertilizer, per-fluoroalkyl substances (PFAS), debris, or other 
materials.  

There were relatively few major spill incidents at the Port of Cairns between 2010 and 2021 
involving moderate volumes of mineral oxide, fire foam, and diesel for which regulatory agency 
compliance follow up was enacted, and outcomes confirming that the impact risk to sediment 
quality was considered low.  

5.1.5.2 Contamination from Surrounding Areas 
The types of local industries, and the concentration of urban settlement, adjacent to the Port 
catchment provides an insight into the types of contaminants that may have entered the 
waterways and sediments of the port over time, or may in the future. The uncontaminated nature 
of the sediments is therefore encouraging considering the concentration of human influences 
immediately adjacent to the port sediment catchment. 

Based on previous SAP studies potential contaminants of concern include: 

• Metals and metalloids 

• Organotin compounds (tributyltin (TBT), dibutyltin (DBT), monobutyltin (MBT)). 

Contaminant concentrations found in estuarine sediments are controlled by a range of processes 
including anthropogenic inputs. Sediment grain size, which itself is a function of hydrodynamic 
processes (currents, waves) is also a primary determinant of contaminant concentrations and 
potential ecotoxicity. Due to their physical and chemical characteristics, fine- grained sediments 
tend to adsorb contaminants, and areas containing a high proportion of sediments in this size 
range can have higher contaminant concentrations (particularly metals/metalloids) than areas 
dominated by coarser grain sediments. Fine sediments such as clay can also chelate 
contaminants, making them less biologically available. A wide range of physico-chemical 
sediment properties and biological processes (e.g. bioturbation by burrowing organisms) also 
strongly influence contaminant concentrations. The natural geology occasionally has high 
concentrations of arsenic which have been regularly found in several studies of the Trinity Bay 
area.  

While the Port has a limited ability to prevent contamination from many of the potential external 
sources, the Port takes appropriate steps to prevent or minimise contamination sources within 
strategic port land through: 

• Monitoring and management of port activities under the Environmental Management System 
(EMS): internal and external audits of operators; environmental training and awareness; the 
development of Environmental Management Plans for projects and operations; environmental 
licenses and approvals; adherence to approval conditions and legislative requirements 

• Environmental Awareness for all staff, Contractors and Port Land Users 
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• Monitoring of compliance and ambient monitoring programs 

• Port planning: planning future port and port-related development; reviewing and commenting 
on Environmental Impact Studies for proposed development which will utilise the Port; fulfilling 
a legislative assessment role for developments on or adjoining Strategic Port Land under the 
Planning Act 2016; management of activities undertaken on Strategic Port Land and at port 
facilities (e.g. restricting high risk activities including ship hull cleaning); supporting the 
development and implementation of land use plan. 

The area of port land represents around 0.25% of the total catchment area of Trinity Inlet, and 
this places in context the role land use planning for the port land may have on overall sources of 
contamination, although it is acknowledged that it is the major industrial land use within the 
catchment at present.  

5.1.5.3 Emerging Contaminants – PFAS 
In the Port of Cairns, a broad suite of chemical substances are tested on a regular basis. However, 
PFAS has been tested irregularly. PFAS are a group of manufactured chemicals that have been 
used as fire retardants since the 1950s as well as in a range of common household products 
across Australia and internationally. Their bulk storage and use occurs at airports (both 
commercial and Australian Defence Forces) and marine port facilities.  

In recent years, there has been a growing focus worldwide on the potentially harmful impacts of 
PFAS, particularly those often used as a component of aqueous film-forming foam (AFFFs) used 
for firefighting. These concerns have been based on significant and increasing evidence 
regarding the impacts that firefighting foams can have on the environment and human health, 
especially when released into the soil, bodies of water and groundwater. 

Ports North has included periodic sampling of a subset of sites and locations, to gain additional 
data on the presence or absence of PFAS compounds. Across all sampling to date, a maximum 
concentration of 0.0017 ug/kg (PFOS) has been detected in one sample at the Navy Base, with 
the balance of detections summarised in Table 5-2 being at or about the respective LOR’s. A 
Human Health and Ecological Risk Assessment by Department of Defence in 2019 in and around 
the Navy Base also detected concentrations of some PFAS in soil, sediment, groundwater, 
surface water, and aquatic biota. No PFAS concentrations of concern were identified in 
soils/sediment, drinking water or surface water adjacent to the Navy Base.  

Furthermore, the study concluded that concentrations of PFOS reported in surface water in Trinity 
Inlet are below the adopted guideline relevant to the protection of the aquatic environment from 
direct toxicity, hence there are no risk issues of concern in relation to aquatic ecosystems. 
Concentrations of PFOS and PFHxS reported in biota in Trinity Inlet do exceed the criteria for 
bioaccumulation however, and impacts to ecological receptors, was unable to be excluded.  

The PFAS Management Area Plan for HMAS Cairns (2020) provides further action for the ongoing 
management and monitoring of PFAS on and adjacent to the Navy Base.  
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Table 5-2 PFAS Sampling undertaken in Trinity Inlet 

Year/ Area 2013 2014 2015 2016 2017 2018 2019 2020 
Channel S        

Inner Port S S     S  

Navy Base S      S S 

Marlin Marina S      S  

CFB1         

CFB2       S  

MSQ S        

DMPA/ODS S        

Summary 39 
samples, 
2 
detection
s 

20% of 
IP 
sampled 
for the 
CSDP 
SAP, 2 
detection
s 

NS NS NS NS 72 
samples, 
31 
detection
s 

10 
samples, 
1 
detection 
all lowest 
horizon 

Highlight cell indicates area of detection, S= sampled, NS = not sampled 
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In January 2018, the heads of Environmental Protection Agencies in Australia and New Zealand 
(HEPA) met to deliberate the challenges posed by PFAS. The result of the meeting was the 
development of the PFAS National Environmental Management Plan (NEMP). The NEMP 
provides a framework (and screening levels) for PFAS assessment programs and is the most up 
to date guideline and criteria endorsed by Queensland (QLD), New South Wales (NSW) and 
Victorian (VIC) EPA’s. The NEMP provide Health Screening Limits (HILs) and interim Ecological 
Guidance for soil, fresh water and marine water, however, screening levels for sediments are still 
being researched. Although research into PFAS in sediments is ongoing, regular PFAS sampling 
at the Port of Cairns is described further in this LMDMP (refer Chapter 9), in addition to the 
monitoring being undertaken at HMAS Cairns, to ensure a contemporary understanding remains. 

5.1.6 Sediment Movement and Coastal Processes within Trinity Bay 
The coastal processes baseline is discussed in Chapter 3 of this LMDMP. 

As outlined in that Chapter, Trinity Bay is a naturally high turbidity environment. Over geologic 
time frames, longshore currents and fluvial sources have supplied large volumes of terrigenous 
sediment into the Bay. In addition to the annual longshore transport of fine material, wind and 
wave driven re-suspension lifts large volumes of this sediment into the water column during 
moderate to severe weather. On a smaller scale run-out tides also draw turbid plumes off adjacent 
mud banks and carry these into the channel area. 

As a result of these coastal processes the Port of Cairns shipping channel and other port 
infrastructure is subject of a high ambient load of fine sediments and has, since it’s very first 
establishment as a port in the early 1900s, required regular maintenance dredging.  

As shown in the sediment budget model below, the ambient sediment processes (as opposed to 
seasonal riverine and terrigenous sources of sediment) continues to be a primary driver for 
maintenance dredging due to the large volumes of mobile sediment along the GBR coast.  
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This was clearly demonstrated in the work by BMT (2018) (as part of the conceptual model 
reproduced above) which noted that the estimated 80,000 tonnes/year of local fluvial input from 
terrigenous sources (rivers and creek runoff) represents less than 0.01% of existing sediment (1.2 
billion tonnes) that exists in the local Port area.  

The purpose of this study was to demonstrate that Queensland Ports were compliant with Water 
Quality Action 17 of the Reef 2050 Long Term Sustainability Plan (Queensland Government, 
2018), which states than action is to  

‘Understand the port sediment characteristics and risks at the four major ports and how they 
interact and contribute to broader catchment contributions within the World Heritage Area’. 

The relative contribution of maintenance dredging and placement to the regional sediment 
resuspension processes was also examined as part of the same study (BMT WBM, 2018). In this 
case, resuspension of fine sediments due to maintenance dredging and placement (estimated to 
be 110,000 tonnes/year) is equivalent to less than 1% (0.8%) of the 14,000,000 tonnes/year of 
fine sediment naturally resuspending in the port area due to regular coastal processes such as 
tidal currents, wind, and waves.  

5.1.7 Annual Siltation Trend 
Consistent with the estuarine hydrodynamics of the broader nearshore environment of Trinity Bay, 
finer material is more likely to accumulate in the mid channel, whilst the hard seabed in inner port 
and swing basins is subject to higher tidal velocities, which reduce the potential for fine material 
to accumulate. The outer channel is subject to wind driven currents and northerly sediment 
migrations as part of the long shore drift, that result in increased sediment deposition on the 
seabed of the outer channel. 

Overall, the average volume of maintenance material dredged to maintain the declared depth of 
navigable areas is 281,259 dry tonnes, but it varies from year to year (Refer to Table 5-3 for exact 
volumes).  

Ports North’s in-house hydrographic surveyor has kept comprehensive survey records and 
volume analyses of siltation over the various segments of the channel for the last 18 years. These 
have been used to establish and update a range of target dredging depths over the length of the 
channel which provides insurance depths of 0.3m to 1.7m below the design declared depths to 
accommodate the siltation with tolerable loss of declared depth prior to the next maintenance 
dredging. The long-term average siltation records indicate approximately 40,000 in-situ cubic 
metres of siltation falls into the channel between chainages 14,500m and 24,200m monthly. As a 
result, the bulk of annual maintenance dredging in the channel generally is required between 
these chainages.  

The channel is intended to be dredged to the series of target dredging depths as established in 
the 2019 capital dredging project and illustrated in Figure 5-1. These depths have been 
established based on historical siltation assessments with the deeper areas more prone to 
siltation and infill. Routine hydrographic surveys throughout the year monitor the sediment 
accumulation and tend to show a constant accumulation with greater siltation in the first half of 
the year following the wet season.  
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In addition to the channel itself, the outer channel toe-lines (bottom of batter slopes), berth quay 
lines, and swing basins are where the majority of siltation occurs and as such, are a key focus of 
annual dredging campaigns to achieve target depths. 

However, in contrast to the outer channel, very little historical maintenance dredging has been 
required in the inner channel and inner port berth areas as this was of naturally sufficient depths 
and remains self-clearing owing to the swifter tidal current conditions and the effect of the 
generally stiffer sediment types found there, not providing conditions suitable for deposition.  

Further information on historical sediment accumulation is also contained in Advisian 2021, 
Sediment Review and Appendix B. 
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Figure 5-1  Areas of siltation based on channel target depths  

Note that deeper maintenance dredging target depths generally relate to the areas of greatest siltation 
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5.2 Minimisation of Sediment Accumulation and Dredging Needs 
The 1996 Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes 
and Other Matter 1972 (the London Protocol) requires consideration of measures to prevent, 
reduce, and where practical avoid the relocation of dredge material at sea. Ports North therefore 
aim to reduce their maintenance dredging requirements as much as possible and will only 
undertake dredging when necessary.  

Several studies have been undertaken in relation to reducing the sediment build up in port limits 
at various ports throughout Australia and internationally. A number of strategies to minimise 
maintenance dredging activities are listed below and are currently utilised at Queensland ports, 
including the Port of Cairns: 

• Channel design and alignment: the design of the newly improved channel, swing basins and 
berths at the Port of Cairns are based on environmental and engineering needs including 
natural sediment transport and sedimentation processes and include additional insurance 
depths and siltation traps in high siltation areas. These measures help to minimise 
maintenance dredging volumes and ensure the frequency of dredging does not have to be 
increased. 

• Hydrographic and bathymetric surveys: repeat hydrographic and bathymetric surveys 
ensure that maintenance dredging is focused on the areas where sedimentation has occurred, 
and that maintenance dredging is only undertaken when and where it is required. Regular 
hydrographic and bathymetric surveys have been carried out at various intervals at the Port of 
Cairns for 18 years. In 2019 the hydrographic survey system was upgraded from Single-beam 
to a more accurate Multi-beam system which, by profiling the seabed in more detail, is less 
dominated by shallowest depths, and will therefore assist in minimising future maintenance 
dredging volumes. 

• Bed levelling: bed levelling is used to level out high points in a channel and, therefore, help 
to reduce the frequency of maintenance dredging, or improve the efficacy of the other dredging 
equipment. Bed levelling is undertaken as a complementary activity to assist with dredging 
efficiency and the final bed profile from the maintenance dredging by the TSHD Brisbane and 
Grab Dredge Willunga (see further information below). 

• Shipping Simulation: fine tuning the specification of vessels and sailing conditions through 
computer simulation in conjunction with Maritime Safety Queensland (MSQ), pilots and 
shipping companies to resolve the parameters within which certain vessels can utilise a 
channel and facilities of set dimensions, may reduce the need certain aspects of either 
maintenance quantum or frequency or future capital works. 

• Tidal windows: maximising vessel movements through shallower areas during higher stages 
of the tide to ensure sufficient under keel clearance. This approach can result in operational 
inefficiencies and has the potential to result in safety and environmental implications if not 
managed correctly. 
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• Port Management: ports will typically manage their infrastructure and operations to minimise 
the requirement for future maintenance dredging including working with port tenants and 
customers. 

Minimisation of maintenance dredging has been enacted at Trinity Bay via the complementary 
use of bed levelling for a number of years, especially for the inner port and marina areas. In the 
marina and basin areas a combination of grab dredging at the entrance and fairway sections 
takes place first, followed by bed-levelling of the berth areas. In more recent years, bed levelling 
has been used for portions of the entrance channel, and the swing basins. This process of bed 
levelling moves the shallower (and often narrow or isolated) ridges of deposited material into the 
remaining deeper adjacent areas to the extent that the capacity remains (as determined by cut–
to- fill 3D survey based software). Evidence to-date indicates that this practice has been 
successful, both in being cost-effective and in having minimal environmental impacts due to the 
short term of operations typically being less than a week of disturbance, and as a successful 
alternative to the action of dredging under certain conditions. The applicability of bed-levelling is 
constrained by the need to have a sufficiently close and deep section of seabed into which the 
relocated sediment can be placed. The use of bed levelling in this manner will be further optimised 
by the ports recent replacement of the Single Beam hydrographic sounding system with a modern 
Multi-beam System.  

Alternatives (including those used at overseas ports such as sediment bypassing, side casting, 
and interception structures) to either bed-levelling, or dredging, are very limited. While possible 
in small marinas and boat harbours, for the Port of Cairns the shear length and scale of the 
shipping channel makes the construction of underwater barriers to deflect or prevent 
sedimentation impractical and unfeasible. The construction of such structures would also cause 
significant impacts on local hydrodynamics and marine habitats of significance such as seagrass 
that currently exist on either side of the maintained channel.  

While the consideration of options to minimise the need for dredging will remain one of the 
ongoing continual improvement actions of this LMDMP, the ability to influence the accumulation 
within the port channels and berths is minimal. The need for intervention has, and will therefore, 
need to continue in the form of maintenance dredging.  

5.3 Maintenance Dredging and Disposal Requirements 
This section provides a description of the need and justification for maintenance dredging and 
associated placement and following the establishment of that need, a calculation of future 
maintenance dredging requirements. 

5.3.1 Justification and Need 
There has and will remain an ongoing requirement to undertake maintenance dredging and at-
sea disposal for the Port of Cairns.  

Maintenance dredging has been carried out in the outer channel annually by the TSHD Brisbane 
since its maiden campaign voyage in 2001. Prior to 2001, the TSHD Sir Thomas Hiley was used 
for the proceeding three decades. The Brisbane has typically been engaged for four weeks on an 
annual basis.  
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All maintenance dredging material from the navigational channels described above has typically 
been placed at a marine-based DMPA. Approval of the marine DMPA (1990-2021) was obtained 
around the time of the 1990 capital dredging under Section 86 of the Queensland Harbours Act 
1955. Since that time, the DMPA has been approved for use multiple times for maintenance 
dredging requirements of the Port, and two minor capital volumes (120,000 in-situ cubic metres) 
from the Marlin Marina Northern expansion and Reef Fleet berths dredging.  

The balance of material placed at the site has been from maintenance of the Port since 1990, and 
subject of ongoing assessment as per the prior long-term management plans and supervision by 
the TACC and is considered to have performed as an optimal placement site over these past 
years.  

Re-evaluation of the alternatives to marine placement is addressed later in this chapter. 

5.3.2 Effects of Reducing the Extent or Frequency of Maintenance Dredging 
The Guidelines require consideration of reducing the extent or frequency of maintenance 
dredging and what implications this would have on the Port of Cairns, and these are addressed 
below. 

Navigational Safety 

Ports North are responsible under the Transport Infrastructure Act 1994 for the maintenance of 
the existing navigational channel, swing basins and berthing pockets to ensure continued safe 
navigational movement of vessels and port operations.  

Ongoing annual maintenance dredging will continue to be required to maintain the full functionality 
and safety of the port and entrance channels for shipping. 

As maintenance dredging is both expensive and an inconvenient logistical requirement for the 
Port each year in the context of shipping operations, it will continue to only be undertaken to 
maintain navigational depths and operational efficiency.  

In terms of vessel safety, loss of depth within the channels due to siltation has a significant impact 
on the draft of vessels that are able to transit and navigate efficiently and safely within the Port. 
Depths reductions of up to 1.5m are recorded from year to year in portions of the channel. 

Reducing the frequency of dredging would result in the operating depth of channels not being 
able to be confirmed and assured by MSQ and larger vessels subsequently not being permitted 
to enter or exit the port or else restricted to specified tidal windows.  

To meet obligations under the Queensland Transport Infrastructure Act 1994, Ports North also 
requires certainty that it can rapidly resume effective operations of the port after being impacted 
by an extreme weather event. For this reason, in additional to an annual quantity, a contingency 
allocation is identified as part of long-term maintenance dredging permits to allow for post-event 
dredging and placement response.  

Effect on Trade, Cruise, and Defence Operations 

Businesses and employment in the region rely heavily on the tourism industry. The Port is one of 
Australia’s busiest cruise destinations with major international cruise ships scheduled annually 
and domestic reef vessels operating on a daily basis. The Port has a unique status in the extent 
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of Strategic Port Land allocated to Tourism Facilities under the Land Use Plan. A major economic 
driver for the CSD was to improve the safety of cruise ship operations in Cairns and to allow the 
very large Vista Class cruise ships to enter the channel and cruise terminal precinct at all tides. 
Cruise ships and itineraries do not have the same ability as bulk cargo shipping to short load to 
reduce draft or to schedule laden arrivals or departures on higher tides and therefore regular 
dredging and maintenance of declared depths without loss of depth is more critical. Not 
maintaining the new channel, would put all of these economic benefits at risk.  

The deeper channel access also creates the potential for the Royal Australian Navy’s largest 
ships (e.g. HMAS Canberra, HMAS Adelaide) and large foreign navy ships (e.g. USS Boxer) to 
berth in Cairns.  

Without maintenance dredging, the existing channel would not be maintained to its current design 
depth and would reduce the accessibility of large vessels entering and berthing at the Port of 
Cairns. The reduction in ship movements in and out of the Port would result in significant direct 
impacts to jobs and the regional and state economy with a flow-on effect to industries such as 
tourism, construction, extractive resources, agriculture, maritime and defence. Importation of fuel 
to the Port of Cairns, includes a large portion that is utilised for the Cairns International and 
Domestic airport, and there is a strong relationship between airport activity and fuel movement 
thru the port, which influences the broader regional economics, Any reduction in fuel or freight 
access also has flow on impacts on the capacity and cost involved in having to utilise other 
transport modes such as rail and road as well as put pressure on other ports, thereby increasing 
the costs of both export and import of goods to the Cairns and FNQ region. 

An economic review into the termination of maintenance dredging was recently conducted for the 
Port of Hay Point. The review, for which some components are comparable, found that over a 16-
year period without maintenance dredging, the Mackay Isaac Whitsunday region was predicted 
to experience average economic losses of $170.2 million per year (NQBP, 2019). While the Port 
of Hay Point receives a greater volume of trade to that of the Port of Cairns, the potential economic 
loss attributed to the cessation of maintenance dredging provides a valuable insight into the level 
of impact that might arise. 

Dredge Availability 

The ability to alter the frequency of dredging is also affected by the availability of dredging 
equipment. The TSHD Brisbane was purpose-built as a result of a state-wide tender process to 
acquire long term dredging services to the ports across Queensland. The availability of the 
Brisbane is therefore limited, and scheduling must take into account seasonality, demand from 
other ports, response to weather events and logistical issues. On this basis, the channel dredging 
at the Port of Cairns generally must be undertaken as a single annual campaign (usually over a 
period of 4 weeks), or at most two visits (on the northbound leg and southbound leg of the annual 
Brisbane journey), to achieve the most efficient and reliably surveyed and controlled operation. 
Alternative arrangements to the use of the TSHD Brisbane could be explored; but these would 
come at a cost premium and noting the size and operability of the Brisbane is designed for 
Queensland conditions including at the Port of Cairns where it has undertaken maintenance 
dredging campaigns at the port since 2001. Ports North maintains and operates its grab dredge 
Willunga, which is subject to a schedule of dredging activity throughout the year, and is readily 
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available to adapt to changes in operational needs, or if areas of emerging siltation within the 
inner port areas needs attention.  

Based on these points related to navigational safety, potential impacts on trade, cruising and 
defence activities and dredge availability, stopping or otherwise reducing or changing the 
frequency of maintenance dredging at the Port is not considered a feasible solution.  

5.3.3 Recent Maintenance Dredging (2010 – 2021) 
The 10-year Sea Dumping Permit (SD10/03) and Marine Park Permit (G10/33155.1) outlined an 
annual limit of an accumulated annual volume of 350,000 dry solid tonnes from the campaign of 
works undertaken using the Trailing Suction Hopper Dredge (TSHD) Brisbane for channel and 
Grab Dredge Willunga for inner port, berths and swing basin maintenance works.  

The annual dredging requirement for the port over the 2010-2021 period was generally consistent 
with the annual permit limit of up to 350,000 dry tonnes, with around 320,000 dry tones allocated 
to be removed from the channel, and the inner port dredging managed to utilise the balance of 
the remaining 30,000 dry tonnes each year.  

A contingency amount was included within the 10-year permit volume and makes provision for 
emergency or unforeseen events such as extreme weather during the permit period or additional 
siltation in some channels. There was utilisation of a minor approved amount during the period in 
response to dredging activity to respond to siltation in the early period of the permit up to around 
2013.  

Actual maintenance dredging quantities that have removed under the past  period are presented 
in Table 5-3. 

From 2014, reporting in all three units of measure (wet cubic metres, dry tonnes and in situ cubic 
metres) was required, and some values are based on conversion factors (i.e. inner port Willunga 
activity for in-situ and dry tonnes), as provided in the International Maritime Organisation (IMO) 
Annual Report Forms, and supporting information provided to the GBRMPA. 

As indicated by Table 5-3, the annual volume is made up of a combination of maintenance 
dredging material from the main navigation channels (about 90%) by the Brisbane with a lesser 
volume (about 10%) taken in the swing basins and berths by the Willunga. 

It should be noted that the entire port is not dredged during each campaign with maintenance 
dredging expected to occur over only about 60% of the channel area.  
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Table 5-3 Dredging Quantities over the 2010-2021 Permit Period 

Year Dredge Wet Load (m3) Dry Tonnes In-situ (m3) 

2021 Willunga 35,175 27,296 31,407 

 Brisbane 719,724 303,376 428,858 

 TOTAL 754,899 330,672 460,265 

2020 Willunga 48,240 39,875 43,071 

 Brisbane 313,748 135,696 136,309 

 TOTAL 361,988 175,571 179,380 

2019 Willunga 67,670 54,106 60,420 

  Brisbane 531,647 177,046 259,539 

  TOTAL 599,317 231,152 319,959 

2018 Willunga 4,355 3,407 3,888 

  Brisbane 834,503 321,497 513,858 

  TOTAL 838,858 324,904 517,746 

2017 Willunga 32,160 24,562 28,714 

  Brisbane 779,414 258,482 358,095 

  TOTAL 811,574 283,044 386,809 

2016 Willunga 39,865 32,411 35,594 

  Brisbane 804,726 306,801 416,559 

  TOTAL 844,591 339,212 452,153 

2015 Willunga 41,309 31,692 36,883 

  Brisbane 946,211 316,910 497,678 

  TOTAL 987,520 348,602 534,561 

2014 Willunga 47,570 39,239 42,473 

  Brisbane 822,225 336,795 531,953 

  TOTAL 869,795 376,034 574,426 

2013 Willunga 61,305 48,138 54,737 

  Brisbane 866,894 283,552 366,781 

  TOTAL 928,199 331,690 421,518 

2012 Willunga 57,955 46,049 51,746 

  Brisbane 719,220 220,043 337,680 

  TOTAL 777,175 266,092 389,426 

2011 Willunga 46,900 32,830 41,875 

  Brisbane 736,631 205,990 396,943 

  TOTAL 783,531 238,820 438,818 

2010 Willunga 34,505 24,154 30,808 

  Brisbane 708,923 177,505 317,985 

  TOTAL 743,428 201,659 348,793 

Total Dredged 
  

 9,300,875  3,447,452 ,5,023,854 
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5.3.4 Implications of the Cairns Shipping Development Project and Sustainable Ports 
Legislation 
The CSDP involved a capital dredging campaign that was completed in 2019. The CSDP dredging 
campaign further widened and deepened the shipping channel, as well as extending the Crystal 
Swing Basin, and establishing the Smith’s Creek Swing Basin in the inner port. A total of 
807,807m3 of in-situ cubic metres of material was dredged between June and September 2019.  

In accordance with the Great Barrier Reef Marine Park Regulations prohibiting the placement of 
capital dredge material at sea, 754,556 cubic metres of in-situ soft clay material (approximately 
900,000 dry tonnes) was placed at the Northern Sands sand void on the Barron River Delta. A 
further volume of 53, 251 cubic metres of in-situ stiff clay material placed within existing port lands 
at Tingira St along the Trinity Inlet. 

The modification to the channel from the capital dredging was modelled as part of the EIS and 
estimated to result in an approximate 2% to 6% increase in annual maintenance dredging. 

With the completion of the CSDP, future capital dredging campaigns at the Port of Cairns will also 
now be limited to areas and stated volumes set out in the Queensland Sustainable Ports 
Development Act 2015. While the provisions for capital dredging at the Port of Cairns are currently 
being subject of a four year legislative review by the Queensland Government under that Act, the 
area of potential capital dredging is limited to the inner port area and is expected to be a relatively 
small capital volume (currently a maximum of 150,000 in situ cubic metres is permitted over a 
period of 4 years).  

5.3.5 Future Maintenance Dredging Requirements  
In terms of dredging methodology, the combination of TSHD, grab dredging, and bed levelling, 
as is presently conducted, is unlikely to change in terms of the use of equipment over the next 
10-year planning period.  

For the volumes and rates of sedimentation that influence the demand for maintenance to the 
channel and swing basin, the past and present practice of annual campaigns of TSHD, and grab 
dredging for inner port berths and marinas, is considered the most balanced approach to this 
requirement. It is adaptable to demand and can be scheduled to fit with the availability of the 
vessels on either its transit north or south to other Queensland ports each year, and the equipment 
is of a scale and nature that it is very efficient for the type of material moved. 

The future maintenance dredging requirements for the next permit planning period are shown 
below (in all relevant units) and are summarised in Table 5-4. 

These estimates have been derived based on analysed trends and observations in siltation and 
accumulation over many years, review of progressive bathymetric survey results, and Ports North 
extensive knowledge and experience in managing maintenance dredging campaigns. 

The estimates accommodate the additional maintenance dredging (adopting a median 4% 
increase based on the EIS estimate of a 2% to 6% increase) associated with the widening and 
deepening of the channel from the CSD project. Additionally, some increases are anticipated in 
existing dredge areas associated with growth in ship sizes and migration of siltation from highly 
accreted adjacent foreshore areas, as well as the future maintenance of any small-scale capital 
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dredging works permitted under the Sustainable Ports Development Act that could be undertaken 
over the planning period. 

Due to the unpredictable nature of extreme weather events in the tropics, the Port of Cairns also 
requires a contingency volume to enable re-establishment and safe operation of port 
infrastructure after a cyclone or extreme weather event has passed through the region.    

Cyclones can have a direct or indirect impact on sediment volumes in Trinity Bay depending on 
where they make landfall. Direct sedimentation impacts can occur as a result of localised storm 
surge, wind, wave energy, and rainfall in local catchments. Indirect impacts can occur where the 
cyclone or extreme weather event causes an increase in sediment available for resuspension that 
is then mobilised as increasing longshore drift volumes. 

Based on experience of the past 10 to 15 years, and the extreme events that have influenced 
Cairns (e.g. TC Larry, and TC Yasi), the previous contingency maintenance dredging requirement 
set in the 2010 – 2020 LTMP is considered to be adequate.  

Accordingly, the contingency under this LMDMP is predicted as 500,000 dry tonnes (730,000 in-
situ cubic metres) which is equal to two average annual dredging campaigns and takes into 
account the likelihood of extreme weather events such as cyclones infilling the channel twice 
during the 10-year duration of the LMDMP.  

Additional consideration has also been given to projected sea level rise due to climate change 
which has the potential to progressively decrease maintenance dredge volumes into the future 
(Royal Haskoning DHV & Australasian Marine Associates, 2016). However, these sea level 
changes are unlikely to practically affect the operating depth of the channel infrastructure in the 
10-year term of the permit and may be offset by increased siltation associated with more intense 
storm and cyclonic events.  

For administrative certainty and efficiency, a 730,000 in situ cubic metres (500,000 dry tonnes 
equivalent) annual upper limit has also been enacted. The annual upper limit serves as a means 
of addressing previous experiences at the Port where a larger quantity/volume of material than 
was permitted as part of the annual average was needed to be removed within a 12-month period. 
As demonstrated over the 2010 – 2021 period, despite the occasional ‘high volume’ year, the 
overall quantity has been able to be reconciled and achieved by virtue of corresponding lower 
annual quantities in years where there were no extreme weather events. This upper annual limit 
would operate in a complementary way with the stated contingency as outlined above. 
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Table 5-4 Summary of Volume and Quantities for Dredging and Placement under 10-
year permit  

Channel Feature Volume 
(Dry Tonnes) 

Quantity 
(In-situ cubic 

metres 

Annual Average Dredging Quantity (average only) 365,000 520,000 

Maximum Dredging Quantity that can be taken in any given 
year (excluding contingency) 

500,000 730,000 

Contingency Dredging Limit (spread across the 10 year 
permit)  

500,000 730,000 

Total requirement for 10-year permit duration 4,150,000 5,930,000 

5.4 Examination of Reuse, Recycle and Disposal Options 
Australia’s obligations under the 1996 Protocol to the Convention on the Prevention of Marine 
Pollution by Dumping of Wastes and Other Matter, 1972 (the London Protocol) requires 
consideration of alternatives to sea placement as well as minimising pollution caused by ocean 
placement.  

Evaluation of material placement options has a long history for the Port of Cairns (Refer to Section 
5.1), and since the original dredging activities to construct the early channel, a range of locations 
and placement methods, including initiatives to enhance the area available for expansion of the 
City have occurred, In more recent years, these placement options have been subject of detailed 
evaluation and consultation. All previous maintenance dredging studies for the Port of Cairns, 
including Connell Wagner (1992), GHD (2000), Environment North (2005), and WorleyParsons 
(2010) have all concluded that at sea placement is the most appropriate option for managing the 
large volume of maintenance dredge material that is required to be removed from the channel 
and inner port annually.  

In addition to these historic studies, examination of reuse, recycling, and disposal options for 
maintenance dredge material for the Port of Cairns has also been the subject of several recent 
studies, including: 

• The studies that informed the 2012-13 Strategic Assessment by GBRMPA as part of the 
response to the World Heritage Committee (SKM & APASA, 13) –  

https://www.environment.gov.au/system/files/resources/7beff474-15b0-4033-84d7-
193d984fabb2/files/gbr-dredge-material-management.pdf  

• The Technical Support Study for the Queensland Maintenance Dredging Strategy (Royal 
Haskoning Australia & Australasian Marine Associates, 2016) –  

https://www.tmr.qld.gov.au/business-industry/Transport-
sectors/Ports/Dredging/Maintenance-dredging-strategy  

• Two iterations of the EIS for the CSDP which looked at reuse options and land based 
placement sites for capital dredge material (Arup & Ports North, 2014; Flanagan Consulting 
Group & Ports North, 2017). - http://statedevelopment.qld.gov.au/coordinator-

https://www.environment.gov.au/system/files/resources/7beff474-15b0-4033-84d7-193d984fabb2/files/gbr-dredge-material-management.pdf
https://www.environment.gov.au/system/files/resources/7beff474-15b0-4033-84d7-193d984fabb2/files/gbr-dredge-material-management.pdf
https://www.tmr.qld.gov.au/business-industry/Transport-sectors/Ports/Dredging/Maintenance-dredging-strategy
https://www.tmr.qld.gov.au/business-industry/Transport-sectors/Ports/Dredging/Maintenance-dredging-strategy
http://statedevelopment.qld.gov.au/coordinator-general/assessments-and-approvals/coordinated-projects/completed-projects/cairns-shipping-development-project.html
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general/assessments-and-approvals/coordinated-projects/completed-projects/cairns-
shipping-development-project.html  

Each of these reports is briefly addressed below noting each of these reports remains publicly 
available and accessible.  

GBR Strategic Assessment (2012-2013) 

Port specific options for each GBR port were identified as part of this report by SKM/APASA 
supporting the Strategic Assessment undertaken by the GRBMPA and Queensland Government. 
A full suite of beneficial use and disposal options were examined for maintenance dredging 
material at each port by SKM including: (i) land reclamation; (ii) construction fill above the high 
water mark; (iii) use for mine rehabilitation; (iv) use for fill in shore protection and erosion control 
structures such as seawalls and breakwaters; (v) use of beach nourishment; (vi) use for generic 
construction fill material; (vii) use as fill for parks and recreation; (viii use for fertiliser in agriculture, 
forestry and aquaculture; (ix) use for habitat restoration; (x) land fill site capping; (xi) permanent 
disposal in land fill; and (xii) permanent disposal in a confined disposal facility.  

Out of these 12 possible options for the Port of Cairns maintenance material, only option (ii) 
Prospective use of the material for supra-tidal construction fill - was seen as possible or 
practicable for further evaluation.  

The main common constraint to all the ports for use of maintenance dredge material as fill was 
reported by SKM to be, the lack of available nearby flat land for drying the dredge material to 
enable it to be transported and used elsewhere, relative to the predicted volumes of dredge 
material to be generated over the 25 year planning period examined. Even when drying is 
feasible, SKM noted that ‘the fine material that characterise the dredge material…has limited 
potential uses as fill due to its geotechnical characteristics unless treated’. 

In the context of prospective use of Port of Cairns dredge material as construction fill, SKM further 
noted that: 

‘this option would only be feasible if there were no other contaminants present and any acid 
sulfate soil was treated’.  

The SKM report noted that the consideration of potential beneficial re-use would also have to 
recognise the demand side of the equation – that is – the need for other parties to desire or at 
least accept the Ports’ [poor quality] dredge material for use on land. 

Original EIS for CSDP (2014)  

Chapter A2 of the original (2014) EIS examined re-use, recycling, and land based placement 
options for the 4.4 million m3 capital project noting that the majority of the material to be removed 
was a similar in character to the maintenance dredge material (fine, silty marine muds).  

Again, the full range of beneficial re-use options for the material were examined, but placement 
on land as fill material was the only option seen as potentially viable. In this context five potential 
land based options were examined through the development of a concept plan and high-level 
suitability assessment. These sites included: 

• Placement at the rehabilitated East Trinity site 

http://statedevelopment.qld.gov.au/coordinator-general/assessments-and-approvals/coordinated-projects/completed-projects/cairns-shipping-development-project.html
http://statedevelopment.qld.gov.au/coordinator-general/assessments-and-approvals/coordinated-projects/completed-projects/cairns-shipping-development-project.html
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• Placement along the foreshore of the Esplanade 

• Placement at a sugar cane agricultural land site in Edmonton 

• Placement at the Cairns Airport 

• Placement on Admiralty Island in the Trinity Inlet. 

The land based options examined in the 2014 EIS are shown in Figure 5-2. 
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A Multi-Criteria Analysis (MCA) was undertaken looking at a full range of economic, social, 
planning, heritage and environmental criteria and the East Trinity site was selected as preferred 
out of the five land based sites for further investigation. 

However, the EIS found that the East Trinity site was not appropriate and not favoured over 
offshore placement at a marine DMPA on the basis that: 

• the placement at East Trinity would cause potentially significant environmental impacts at that 
location in terms of direct impacts to terrestrial and marine habitat as well as indirect impacts 
from potential acid sulfate soil leachate and other impacts to water quality;  

• there was a lack of demand/planning intent for future urban development of the East Trinity 
area and the time frame for completion of treatment (without surcharge) to a development 
standard was estimated to require up to 30 years; and  

• the cost of land based placement and on-going management at East Trinity were grossly 
disproportionate to placement at the offshore site with no apparent environmental benefit.  

Queensland Great Barrier Reef Ports Maintenance Dredging Strategy (MDS) – Technical 
Supporting Document (2016) 

Prepared by Haskoning Australia, this document provided technical support to the overall Great 
Barrier Reef Ports Maintenance Dredging Strategy. With respect to land based placement and 
re-use options, the technical study noted that, 

‘significant constraints exist for disposal opportunities on land compared to the current practice 
of unconfined sea disposal. These constraints primarily relate to: the predominance of silts and 
clays within the maintenance dredging areas (which possess poor engineering qualities that 
limit the potential for reuse); the reoccurring large volumes of dredge material involved; direct 
and indirect impacts to coastal environments; the generally unavailability of large areas of 
nearby land for placement and dewatering of dredged sediment; the additional requirements 
necessary to obtain permits for land disposal (compared to sea disposal); and the economic 
and environmental impacts of additional processing and management requirements’. 

Revised EIS for CSDP (2017) 

With the entry into force of the federal regulations to prohibit the placement of capital dredging 
material at sea within the Great Barrier Reef World Heritage Area and Marine Park in 2014, the 
scope of the CSDP was revised. As a result of this revision, the CSDP identified a much smaller 
volume of capital dredge material for management (about one million m3) and a subsequent 
beneficial re-use and land-based placement options study was undertaken by Flanagan 
Consulting Group (FCG) in 2016 for the smaller volume (FCG, 2017b). This report was including 
as part of the Revised EIS in Appendix I in 2017 and remains a public document.  

In addition to land based placement sites examined in the original 2014 EIS, a range of additional 
sites could now also be considered as a result of the smaller volume of material that needed to 
be managed and noting the capital project (as opposed to on-going annual maintenance dredge 
material placement) would be a single, one-off event. Following a second MCA process it was 
determined that there remained very limited beneficial re-use options; but there was scope for 
confined disposal at existing sand extraction voids in the Barron Delta Floodplain.  
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Following further analysis and examination of smaller scale land-based placement at the East 
Trinity Site, the preferred site that was selected for placement of the capital dredge material was 
the Northern Sands extraction void on the Barron River Delta and the Revised EIS and eventual 
approved construction of the CSDP was undertaken on that basis in 2019. 

As noted by assessments and management plans approved as part of the Revised EIS and 
subsequent conditions of the environmental authority (EA) that was granted for the CSDP works, 
there were a number of key challenges associated with the land based placement project at 
Northern Sands which included –  

• Uncertainty on the bulking factor of the dredge material associated with its removal, 
fluidisation, and hydraulic pumping to the site. The bulking of the material meant additional 
capacity in the void was needed to contain the material and bund walls had to be built to 
contain the material and to prevent resuspension of the placed material in a flooding event. 
Whilst the adopted placement site efficiently utilised an existing void created by sand mining 
the earthwork bunds required to achieve the extra volume capacity were of approximately $1m 
in value. Creation of a similar void in the future would require excavation and removal from the 
flood plain of millions of cubic meters of soil with potential acid sulphate components. 

• Detailed hydrological analysis and design measures to avoid or other minimise impacts from 
the above bund walls on neighbouring properties and infrastructure from catchment and 
overland flooding. To avoid ongoing increased flood risks the local authority approval required 
removal of the earthworks bunds within 3 years and this was done prior to the onset of the 
next wet season at a cost of over $0.5M. 

• Careful timing of the works to avoid active works during the high rainfall wet season period as 
well as ensuring timing of the works did not coincide with important wildlife constraints such 
as turtle nesting, coral spawning and similar.  

• Clearing of native vegetation, including mangroves, protected plant species and fisheries 
habitat to construct the temporary material delivery and tailwater discharge pipelines. 

• Management of natural acidity (e.g. acid sulfate soils) present within the material which was 
aided in part by the approach of strategic burial below natural groundwater levels in the void 
such that oxidation could be controlled. 

• Management of saline groundwater runoff into adjoining lands associated with the initial 
dredge fluidisation water. 

• Management of supernatant dredge tailwater into the Barron River. 

While the above environmental management issues were addressed and managed effectively 
and in accordance with all relevant permits and approvals during the CSDP construction in 2019, 
the Northern Sands placement capacity for potentially acid sulphate dredged material and large 
volumes of associated seawater has been exhausted and the project has demonstrated the 
practical challenges, management effort and complexity of managing a major dredge material 
placement campaign on land, all of which took several years of planning and ongoing site 
management and rehabilitation. This would have to be replicated each year if land placement was 
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also adopted for the management of maintenance dredge material – at about eight times the cost 
of marine placement options. 

Analysis to inform this LMDMP 

In revisiting the findings of all of these previous reports and assessments as part of this LMDMP, 
there are no apparent improvements in sediment quality and/or processing that would lead to 
further opportunities for re-use or otherwise lessen the prospective challenges associated with 
land-based placement.  

To this point and through the learnings of the CSD Project, there is a much greater understanding 
and certainty to the practical complexities associated with placement and disposal of fine marine 
dredge material in terrestrial environments that are best avoided or otherwise minimised through 
well planned and managed marine placement. 

For completeness, a re-assessment of the three most viable re-use, recycling or disposal options 
is contained below with consideration of human health, environmental, operational, economic, 
and legislation and planning issues in a comparative assessment framework. 

Option 1: Land placement (above high water mark) for commercial or industrial use 
including treatment and prospective re-use of treated material for construction fill  

Issues Land placement for commercial or industrial 
use/re-use 

Justification and references 
to previous studies 

Human Health High Constraint – low lying areas will need to be 
bunded creating prospective flood afflux off the 
placement site that could affect risks to life and 
property in major flood events. Successive loading 
of the placement area to accommodate annual 
maintenance volumes increases the height of bunds 
and the risk of failure and/or flood impacts.  
Although uncontaminated, placement and 
management of dredge material over a long period 
of time will also create dust and odour issues that 
will need to be managed if near to sensitive 
receptors.  
The large land reclamation area also represents a 
potential public safety risk if access is not controlled 
owing to the soft compressible nature of the soils 
underneath the initial hard crust. 

Flooding impacts from 
bunding was addressed in the 
Revised EIS (FCG & Ports 
North, 2017) 
Management of dust, noise 
and odour issues and public 
safety risk was addressed in 
the original EIS (Arup & Ports 
North, 2014) 
Experience from the CSD 
Project – dust, noise, odour 
and access management at 
Northern Sands 

Environmental High Constraint – direct impacts to habitats and 
species would need to be avoided, minimised or 
offset and there are limited terrestrial sites in close 
proximity to the dredging that are available that are 
not already constrained/predominantly natural.  
Even if a degraded site was selected such as a cane 
farm, there would be indirect impacts including 
management of ASS as well as surface and 
groundwater quality management. It is very likely 
that native vegetation and wetland habitats would 
also require disturbance to deliver material to site.  

Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2016) 
Examination of a degraded 
site/cane field was examined 
as part of the original EIS 
(Arup & Ports North, 2014)  
Experience from the CSD 
Project - strict controls on 
ASS, groundwater and 
surface water were imposed 
as part of the approval and 
construction of the CSDP at 
Northern Sands 
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Issues Land placement for commercial or industrial 
use/re-use 

Justification and references 
to previous studies 

Operational / 
Demand 

High Constraint – the availability of land for 
treatment in the localities within pumping distance of 
the TSHD dredge is limited and already constrained 
under planning and environmental legislation.  
There are practical limits to the pumping distances 
able to be undertaken by the TSHD Brisbane even 
with booster pumps and the material will bulk up and 
require long settlement times before subsequent 
annual maintenance dredging volumes can be 
added. 
The time to mobilise and assemble pipework is 
extremely challenging in the context of an annual 
maintenance dredging campaign (5 months in the 
case of the CSDP) 

Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2017b) 
Experience from the CSD 
Project – regarding dredging 
logistics 
Experience from CSD Project 
– consultation with 
prospective users/buyers of 
the dredge material for 
engineering use 

Economic High Constraint – as shown by the CSDP 
investigations and implementation, the cost of 
placement and subsequent treatment of the 
maintenance dredge material would be significant.  
A very large area of land would be required to 
address each annual volume with significant time 
(decades), and cost involved in treatment of the 
placed material to a future development standard.  
Re-use of the dried material as construction fill may 
be logistically possible but noting that the material 
has naturally very poor engineering qualities and 
potential applications. As such, it would not ever 
become economically viable until all land based raw 
materials and recycled products became exhausted.  

Previous studies by SKM & 
APASA (2013) and Royal 
Haskoning DHV & 
Australasian Marine 
Associates (2016) 
Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2017b) 
Experience from the CSD 
Project – regarding dredge 
placement logistics 
Experience from CSD Project 
– consultation with 
prospective users of the 
dredge material for 
engineering use 

Planning/ 
Legislative 

High Constraint – there is no identified land under 
current planning schemes and no known current 
demand for the generally low-quality dredge material 
as part of new urban development precincts, 
infrastructure projects or similar in the Cairns city 
region.  
This can be further evaluated over the life of the ten-
year LMDMP but noting that there are also 
significant lead times for approval of land based 
placement, particularly in the case if multiple land 
placement sites are required over the life of the 
permit, (noting the CSDP took about 3 years to 
complete.  

Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2017b) 
Experience from CSD Project 
– planning approvals  

 

 

 

 

 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 92 
Sediment Assessment  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD 
Approvals\R.B24065.001.11.LMDMP.docx   

 

 

Option 2: Intertidal or sub-tidal placement of dredge material in near-shore reclamation, 
beach nourishment or for offshore habitat creation 

Issues Reclamation Justification and 
references to previous 
studies 

Human Health Medium Constraint – unlikely to result in offsite flood 
impacts. Any odour, noise, or air quality dust issues 
likely able to be managed unless the location is 
situated close to sensitive receptors such as the 
esplanade or marina precinct. 

Flooding impacts from 
bunding was addressed in 
the Revised EIS (FCG & 
Ports North, 2017) 
Management of dust and 
odour issues and public 
safety risk was addressed in 
the original EIS (Arup & 
Ports North, 2014) 

Environmental High Constraint – almost all areas of prospective 
reclamation at our near to the port are in the World 
Heritage Area as well as the State marine park or 
Fish Habitat Area for Trinity Inlet.  
A marine reclamation would impact directly on the 
seabed and fish and avifauna habitats of these areas 
as well as cause prospective impacts on water quality 
and local coastal processes. Creation of offshore 
islands and bird/mangrove habitats were explored as 
part of the CSDP EIS but dismissed on the basis of 
their impacts/displacement of existing habitat values 
and noting these constructed islands have the same, 
environmental, operational, and economic costs of a 
reclamation for port purposes. 

Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2017b) 
Examination of various 
reclamation options 
including placement at the 
Esplanade and Admiralty 
Island were examined as 
part of the original EIS 
(Arup & Ports North, 2014)  

Operational/ 
Demand 

Medium Constraint - a very large reclamation area 
would be required owing to the bulking factor of the 
material, slow settlement and the need for 
progressive filling over time. The fine silty material 
(90% fine and 10% sand) is not suitable for beach 
nourishment or similar foreshore treatments. 

Examination of various 
reclamation options 
including placement at the 
Esplanade and Admiralty 
Island were examined as 
part of the original EIS 
(Arup & Ports North, 2014)  
Experience from the CSD 
Project – regarding dredge 
placement logistics 

Economic High Constraint – significant additional cost would 
be involved in reclamation rock revetment, bunds and 
containment, and management of dredge tailwater. 
This would include on-going management of 
suspended solids and acid sulfate soils in the 
placement area. Significant time (decades) and cost 
would be involved in treatment of the placed material 
to a future development standard.  
Re-use of the dried material as construction fill may 
be logistically possible but noting that the material has 
naturally very poor engineering qualities and potential 
applications. As such, it would not ever become 
economically viable until all land based raw materials 
and recycled products became exhausted. 

Previous studies by SKM &  
APASA (2013) and Royal 
Haskoning DHV & 
Australasian Marine 
Associates (2016) 
Experience from the CSD 
Project – regarding 
placement logistics 
Experience from CSD 
Project – consultation with 
prospective users/buyers of 
the dredge material for 
engineering use 

Planning/ 
Legislative 

High Constraint – there are no or limited sites 
available at the port or in the local region for 
reclamation. There is no specific demand for 
additional port facilities identified by Ports North in its 
masterplan in the 10 year planning horizon.  

Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2017b) 
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Issues Reclamation Justification and 
references to previous 
studies 

Present legislative requirements, zonings, and 
presence of sensitive habitats would present a 
significant policy, legislative and approvals challenge 
and require a major change to these instruments, and 
extensive agency and community support, if an 
approval were to be pursued,  

Experience from CSD 
Project – planning 
approvals  

 

Option 3 - Land Disposal (placement in a void, landfill, or similar option) 

Issues Land disposal Justification and 
references to previous 
studies 

Human Health High Constraint – low lying areas will need to be 
bunded creating prospective flood afflux off the site 
that could affect risks to life and property in major 
flood events.  
Successive loading of the placement area to 
accommodate annual maintenance volumes 
increases the height of bunds and the risk of failure 
and/or flood impacts.  
Although uncontaminated, placement and 
management over a long period of time will also 
create dust and odour issues that will need to be 
managed if near to sensitive receptors.  

Flooding impacts from 
bunding was addressed in 
the Revised EIS (FCG & 
Ports North, 2017b) 
Management of dust and 
odour issues and public 
safety risk was addressed in 
the original EIS (Arup & 
Ports North, 2014) 
Experience from the CSD 
Project – dust, odour and 
access management at 
Northern Sands 

Environmental Medium Constraint – the CSDP has demonstrated 
that this option (for voids) can be managed and 
surrounding environmental values protected but not 
without significant effort, mitigation measures and 
vigilant monitoring.  
Lack of another suitable void site to Northern Sands 
restricts the use of this options without directly or 
indirectly impacting on natural habitats or through 
creation (excavation) of a new void which would 
present its own environmental management 
challenges.  

Assessment of alternative 
land based sites was 
undertaken as part of the 
option analysis in the 
Revised EIS (FCG, 2017b). 
This included consideration 
of additional voids and 
creating new voids 

Operational/ 
Demand 

High Constraint - the Northern Sands site is 
effectively full and cannot be reused again; other 
voids in the Barron River Delta are a significant 
distance from the shoreline and would unlikely be 
able to be reached by the pumping power of the 
TSHD Brisbane which undertakes the port’s 
maintenance dredging campaign even with booster 
pump arrays 
The time to mobilise and assemble pipework is 
extremely challenging in the context of an annual 
maintenance dredging campaign (5 months in the 
case of the CSDP) 

Examination of various 
reclamation options 
including placement at the 
Esplanade were examined 
as part of the original EIS 
(Arup & Ports North, 2014)  
Experience from the CSD 
Project – regarding dredge 
placement logistics and 
monitoring of placed 
material height and bulking 
factor 

Economic High Constraint – the cost of land disposal was on 
the order of about 8 times that involve in at sea 
disposal. Addressing this cost each year (as opposed 
to the one-off capital project) would become 
prohibitive to the port in the long term. 

Previous studies by SKM & 
APASA (2013) and Royal 
Haskoning DHV & 
Australasian Marine 
Associates (2016) 
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Issues Land disposal Justification and 
references to previous 
studies 
Experience from the CSD 
Project – regarding 
placement logistics 
Experience from CSD 
Project – cost analysis 

Planning/ 
Legislative 

High Constraint - Construction/excavation of a new 
void for the purpose of annual dredge material 
placement is not considered feasible give the land 
that would be required and that it would be unlikely to 
be approvable under current planning scheme 
controls particularly in the floodplain or coastal hazard 
areas. Approval lead time would also be significant 
owing to the complexity of the application (likely at 
least 24 months) which would not accommodate 
annual dredging timeframes. 

Assessment of alternative 
land based sites was 
undertaken as part of the 
options analysis in the 
Revised EIS (FCG, 2017b) 
Experience from CSD 
Project – planning 
approvals  

5.5 Summary - Future Dredging and Placement Strategy 
For the volumes and rates of sedimentation that influence the demand for maintenance to the 
channel and swing basin, the past and present practice of annual campaigns of TSHD, and grab 
dredging for inner port berths and marinas, is considered the most balanced approach to this 
requirement. 

As such, over the life of this LMDMP, the future maintenance dredging and placement strategy 
for the Port of Cairns will likely involve the following: 

• TSHD Brisbane – owned and operated by the Port of Brisbane Pty Ltd (PBPL) was built in 
2000, specifically to service Queensland Ports. It is equipped with a high standard of 
environmental management features that minimise its environmental impact during dredging. 
It undertakes dredging of swing basins and the navigational channel at the port on an annual 
basis. 

• Grab dredge Willunga –is a small grab dredge operated by Ports North that is used for inner 
harbour and berth pocket dredging, and typically only performs a small fraction of the overall 
volume of maintenance dredging, as part of routine, ad-hoc requirements.  

• Bed leveller – a bed leveller is used in conjunction with the TSHD Brisbane to level out any 
high spots or ridges remaining following a maintenance campaign. 

Based on the previous studies and the re-assessment of land-based placement and beneficial re-
use of dredge sediment to inform development of this LMDMP, it continues that there do not 
appear to be any appropriate or practical alternatives to the use of an offshore placement site for 
the type of material, its physical properties, volume and frequency of maintenance dredging 
material that will be generated over the next ten-year term for the Port of Cairns.  

In summary, the maintenance dredge material is not suitable for terrestrial beneficial re-uses nor 
are alternatives to marine placement viable for the following reasons; 

• Cairns requires a port for economic well-being and trade opportunities; 
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• a navigable channel needs to be maintained to sufficient depth to allow trading vessels, naval 
vessels and cruise ships to continue to operate from the Port of Cairns; 

• the navigational channel does accrete with silt material rapidly, and significant volumes of 
maintenance dredging needs to be undertaken at least annually to maintain navigability; 

• whilst the Port uses a number of measures to minimise the volume of material to be dredged 
i.e. bathymetric surveys, bed levelling etc) these are not sufficient to significantly reduce the 
volume of maintenance dredging required each year given the length of the channel and the 
area it covers; 

• the maintenance dredge material has a high percentage of fine sediments, which make it 
unsuitable for fill material on land or intertidal areas without significant additional treatment; 

• should material be bought to land it requires significant treatment i.e. acid sulfate soil 
treatment, amelioration of poor quality and dewatering (likely for a number of years); 

• the port and surrounding areas do not have an ongoing need for reclamation; 

• contemporary planning, regulatory, and environmental management zonings of seabed areas 
adjacent to cairns preclude consideration of a number of the aquatic beneficial reuse options;  

• there is no available practical land-based sites for placement of such a frequency and volume 
of material, with most sites constrained by flooding impacts or the presence of protected 
vegetation, and significant environmental areas; 

• The maintenance dredge material does not pose a contaminant risk to the environment or 
human health if placed at sea, principally because testing of sediments routinely identifies that 
contaminants are either below concentrations of environmental concern or they are not 
bioavailable or likely to impact water quality during disposal; 

• Long term surveys of the at sea DMPA (1990-2021), shows minimal apparent sediment loss 
other than minor movement and settlement along the margins of the site (Refer to Section 6 
for further detail). 

In this context, Chapter 6 of the LMDMP outlines the investigations and proposal for the use of a 
marine DMPA, with further details on the dredge and placement strategy to be adopted outlined 
in Chapter 9 of this document.  

 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 96 
Water Quality and Sensitive Receptor Assessment  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD 
Approvals\R.B24065.001.11.LMDMP.docx   

 

 

6 Water Quality and Sensitive Receptor Assessment  
In order to understand the impacts maintenance dredging sediment plumes have on water 
quality and also sensitive receptors in the marine environment, numerical models were 
developed. Modelling is used to predict the extent, intensity, and persistence of dredge-
generated sediment plumes and the extent, severity and duration of resultant indirect impacts 
to benthic habitats. The use of 3D hydrodynamic and sediment plume modelling is considered 
international best practice. The modelling has been used to inform decision-making and risk 
assessments about whether dredge material should be placed at sea (refer to Chapter 7).  

The modelling utilised to inform this chapter (Appendix D) follows the Guidelines for The use 
of Hydrodynamic Numerical Modelling for Dredging Projects in the Great Barrier Reef Marine 
Park GBRMPA, 2012). The model set up has been peer-reviewed by the Australian Institute 
of Marine Science (AIMS) and approved as meeting the Guideline requirements, and was 
subject of further peer review during the assessment phase.  

The modelled hydrodynamics, waves, and sediment transport are influenced by various 
boundary condition inputs derived from targeted data recordings, regional models and global 
models which represent the following forcing: 

• Wind; 

• Tides; 

• Ocean currents, salinity and temperature; 

• Air temperature, radiation, precipitation and humidity; and 

• Fluvial discharge. 

6.1 Model Calibration and Validation 
Model calibration and validation was undertaken utilising data recorded during instrument 
deployments in 2013 (for the Cairns Shipping Development Project) and maintenance dredge 
plume monitoring in 2011, based on a campaign performed by the TSHD Brisbane, the vessel 
currently in use (as a deliverable under the LTMP 2010-2020). The 2013 campaign involved 
the deployment of various fixed-location instruments for continuous recording of water levels, 
currents, waves, salinity, temperature, and turbidity. The 2011 campaign involved boat-based 
dredge plume measurements at both the dredging and current DMPA. 

This data was used to inform key modelling assumptions regarding the maintenance dredging 
plume source rates.  

Calibration of the hydrodynamic, wave, and sediment transport models was conducted for the 
simulation period from 1st March 2013 to 29th June 2013, which is considered a representative 
year for average weather conditions experienced in Cairns.  

Hydrodynamic model calibration principally considers the ability of the model to predict both 
water levels and currents over multiple tidal cycles and a range of wind conditions. The 
following conclusions were made about the hydrodynamic model calibration performance: 
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• Water level predictive skill was generally very good across the calibration period, including 
both spring and neap tides. 

• Current speeds and directions were generally well predicted by the numerical model, 
including both neap and spring tide periods and a range of wind speeds and directions. 

• The influence of ocean circulation on the currents within the GBR lagoon were occasionally 
noticeable within the hydrodynamic model but was often were less significant than tide 
and/or local wind forcing. 

Wave model calibration principally considered the model ability to predict wave heights, 
periods, and directions. The following conclusions were made about the wave model 
calibration performance: 

• Significant wave height and direction was generally well predicted over the calibration 
period. 

• The wave model predicts periods of dominant sea and swell states at each location and 
this is reflected in comparisons with the peak wave period recordings. At times, the peak 
wave period is over-predicted and represents times when slightly too much offshore swell 
energy is propagated into Great Barrier Reef lagoon. This typically occurs during periods 
of low wind-driven wave energy with corresponding significant wave heights less than 0.5m. 
This is not expected to have any significant consequence on subsequent assessments. 

• Comparison of recorded and predicted wave directional energy spectrum suggests the 
predicted directional spread of wave energy is somewhat narrower than recorded. Again, 
this is not expected to have any significant consequence on subsequent assessments. 

The Sediment Transport model calibration principally considered the model ability to predict 
the ambient Total Suspended Solids (TSS) response to a range of tidal, wind and wave 
conditions. The following conclusions were made about the Sediment Transport model 
calibration performance: 

• The response in the TSS signal due to wind-driven wave and current events is well 
represented in the model with respect to both magnitude and timing at the offshore location.  

• The recorded TSS concentration at inner channel locations exhibits a clear tidal signal 
comprised of semi-diurnal and spring-neap variations. These are reasonably well captured 
by the model. At times, the model under predicts the TSS signal at the inshore locations, 
some of which can be attributed to the influence of biological sources of turbidity (e.g. algae 
and detritus) which are present in the data but not simulated by the model. 

• Generally, given the significant complexities of modelling ambient sediment transport 
processes, TSS concentration prediction throughout the calibration period is considered 
adequate for assessing the impacts to water quality associated with the proposed dredging. 

The ability of the modelling system to represent sediment plumes due to dredging activities 
was calibrated against data obtained from a targeted plume monitoring campaign undertaken 
during routine maintenance dredging activities in 2011. This exercise demonstrated the ability 
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of the model to adequately represent dredge plume advection and dispersion following the 
application of appropriate dredge plume source terms to the model. 

An independent model validation assessment was undertaken for the period from July to 
October 2013. The outcomes of the validation assessment generally confirmed the calibration 
phase conclusions about hydrodynamic, wave and sediment transport model performance. 

6.2 Impact Assessment 
The calibrated and validated numerical models were then applied to assess the potential 
impact of maintenance dredging activities by considering several scenarios related to the 
anticipated plume generation, dispersion, settling and re-suspension of dredge-related 
sediments. The modelling scenarios were developed in consultation with the Great Barrier 
Reef Marine Park Authority, and using data from previous maintenance dredging campaigns 
(i.e., likely volumes and timing) and accounted for:  

• The likely typical (average) and upper limit (maximum) dredging volume in any single year, 
including ‘continuous’ and ‘split’ dredging campaigns (split campaigns can occasionally 
occur when dredge availability is limited or following a severe weather event); and  

• Inter-annual and seasonal variation in the environmental conditions. 

The magnitude, extent, and duration of impacts were directly assessed by simultaneously 
simulating both the ambient and dredging related contributions to suspended sediment in the 
water column. 

Potential increases to turbidity and sedimentation (deposition) rate due to future maintenance 
dredging activity was analysed statistically. The 50th and 95th percentile impacts considered 
nine (9) unique maintenance dredging simulations to derive an ‘ensemble’ impact result, which 
represents the highest increase to the 50th and 95th percentiles of the turbidity and deposition 
rate at each location in the model. This is considered representative of the so-called “worst 
case” impacts due to maintenance dredging activity. 

Using these results, so-called ‘zones of impact’ have been developed for dredging and dredge 
material placement, as well as over a 12-month period following dredging. The zones of impact 
consider:  

• The potential increase to turbidity caused by the dredging activities 

• The natural variability in turbidity generated by normal coastal processes, often referred to 
as the ‘background turbidity’ caused by the resuspension of seabed sediments by the wind, 
wave and current action 

• The tolerance of ecological receptors such as seagrass and coral habitats. 

This method is conceptually illustrated in Figure 6-1 and was originally promoted by the 
Western Australian Environmental Protection Agency. It is recognised as ‘leading practice’ for 
dredging environmental assessment in Australia.  

The zones adopted for the current assessment include the following: 
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• Zone of High Impact = water quality impacts resulting in predicted mortality of ecological 
receptors with recovery time greater than 24 months 

• Zone of Low to Moderate Impact = water quality impacts resulting in predicted sub-lethal 
impacts to ecological receptors and/or mortality with recovery between 6 months (lower 
end of range) to 24 months (upper end of range) 

• Zone of Influence = extent of detectable1 plume, but no predicted ecological impacts 

The zones and their ‘recovery time frames represent a means for comparing the likelihood that 
significant, detectable impact to sensitive receptors could occur. 

 

Figure 6-1  Concept design of impact zones (WA EPA 2016) 
 

The assessed zones of impact associated with maintenance dredging are shown in Figure 
7-6. 

 
1 ‘Detectable’ plume in terms of detectable above background conditions by instrumentation deployed in the water column 
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It is important to recognise that these figures combines the output from all nine modelling 
scenarios and does not represent a dredging-related turbidity plume at an instant in time. The 
zones of impact results indicate the following: 

• Turbidity in the nearshore environment where channel dredging occurs is expected to 
remain within natural variability. 

• There is a ‘zone of influence’ extending out from the channel dredging area along the coast 
to the north-west. The ‘zone of influence’ also extends east out to Cape Grafton. While this 
zone indicates the predicted extent of detectable plumes, the turbidity in this zone is 
predicted to remain within natural variability and therefore ecological impacts are not 
predicted to occur.  

• For dredge material placement at the new DMPA (2022-onwards), a ‘zone of influence’ is 
predicted to extend up to approximately 7 km north-west and south-east of the DMPA. 
There is also a ‘zone of low to moderate impact’ predicted within the vicinity (up to 
approximately 1 km) of the DMPA (2022-onwards). 

• In the 12-month period following dredging, resuspension of dredge material from the DMPA 
is not predicted to result in any turbidity zones of impact. Approximately 94% of the placed 
material is predicted to remain within the DMPA. 

• Areas of elevated sediment deposition rates are predicted to be confined to the channel 
and the DMPA, with some slightly elevated deposition rates predicted to the east of these 
areas. These areas do not coincide with coral reefs within the study area. 

• Some areas of elevated sediment deposition rates are predicted to extend over some 
historical seagrass areas; however, are not expected to be impacted by the predicted 
deposition rates. This accords with long term seagrass monitoring which has not shown 
any measurable effects from deposition or smothering associated with maintenance 
dredging or placement.  
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7 Marine Dredge Material Placement Area (DMPA) 
As outlined in the conclusion of Chapter 5 (Sediment Assessment), there are no appropriate 
or practical alternatives to the use of an offshore placement site for the volume and frequency 
of maintenance dredging material that will be generated over the next ten-year term for the 
Port of Cairns. 

Accordingly, this Chapter of LMDMP describes the assessment that has been undertaken for 
selection of the most appropriate offshore placement area location. As will be outlined later in 
this Chapter, following an assessment of alternatives, a new, slightly deeper DMPA (adjacent 
to the past DMPA’s) has been identified. The assessment that has been undertaken to justify 
the selection of this site as well as the attributes of the DMPA location is outlined in the 
following sections.  

7.1 Background and Previous Studies 
Marine dredge material placement options in Trinity Bay have been investigated as part of 
previous studies for maintenance and capital-dredging projects in recent years as summarised 
in the current LTMP. These include Connell Wagner (1992), GHD (2000), Environment North 
(2005), and Worley Parsons (2009). In this context, the approved marine DMPA (1990-2021) 
for maintenance dredging represents an evolution of marine DMPAs in Trinity Bay from 
dispersive, shallow water placement sites to deeper, retentive sites over time.  

Selecting a new marine dredge material placement was also extensively investigated as part 
of the original Cairns Shipping Development Project EIS (2014). Five (5) marine placement 
options were assessed as part of the CSD EIS process using a Multi-Criteria Analysis (MCA) 
process to determine a preferred option. A site with capacity for 4.4 million cubic metres was 
identified and considered to be suitable for that capital project.   

7.2 DMPA (1990-2021) 
The DMPA (1990-2021) is located at S16º47'24" E145º48'48" which is approximately 14 km 
north of the Cairns Port entrance. The DMPA diameter is one nautical mile (1,852 m) and 
covers approximately 269 ha. This site has been in use since 1991 for placement of mainly 
maintenance dredge material, and minor volumes (120,000 m3) of capital dredge material, 
from the Port. The site occurs over a depth range from -9 m LAT to -15 m LAT with an average 
of 13 m below datum. 

Initially, the DMPA (1990-2021) was located outside the Great Barrier Reef Marine Park; 
however, the Marine Park boundaries were expanded in 2001 by the Great Barrier Reef Marine 
Park Authority (GBRMPA) and the DMPA location utilised up-to 2021 was included within a 
General Use Zone.  

Prior to 1991, the DMPA was located approximately 2 km to the south west (S16°48’12” 
E145°48’00”). This site was used between 1978 and 1990. Use of this previous DMPA ceased 
in 1990 when an overlying depth of 7 m was reached. Following a detailed spoil ground site 
selection study by Connell Wagner (1991), the DMPA was re-located to be adjacent and 
slightly to the north- east.. One of the key parameters in selecting the DMPA over the pre-



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 105 
Marine Dredge Material Placement Area (DMPA)  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD 
Approvals\R.B24065.001.11.LMDMP.docx   

 

 

1990 DMPA was that of increased depth and the reduction in wind-derived subsurface currents 
(Connell Wagner 1991). This meant that material placed at the location was more retentive, 
with reduced on-going resuspension of that material.  

Prior to 1978, dredge material was placed at a square-shaped DMPA approximately 8 km to 
the south-east of the DMPA used from 1978 to 1990, to the east of the channel. Refer to Figure 
7-3 for locations of the new and previous DMPA sites. 

As outlined in the Chapter 5 of this LMDMP, the average annual quantity of maintenance 
dredging over the past 11 years has been approximately 414,873 in-situ cubic metres 
(~283,340 dry tonnes) with roughly 90% is removed from the Channel and 10% is removed 
from the Inner Port area. However additional larger quantities can be required to be removed 
from the channels annually following major weather events and associated siltation.  

In addition to this natural variability, with completion of the CSDP, annual maintenance dredge 
volumes are likely to increase by between 2% and 6% owing to the wider and deeper channel 
created by capital dredging. 

Successive bathymetric surveys of the DMPA (used during 1979-1990) undertaken by Ports 
North show it to be largely retentive even following severe cyclonic events. Pre- and post- 
placement surveys carried out by Ports North as documented in the LTMP show that the 
DMPA functioned well but became shallower at an average rate of 12-13 cm/year, with minimal 
apparent sediment loss other than minor movement and settlement along the margins of the 
site (Worley Parsons, 2010). Placement of material has been managed to gain an overall even 
placement process.  

Since 2010, an overall filling or dome shape generally developed across the site as anticipated, 
with a change in elevation of 0.4m to 2.1m across the key areas of the site, indicating an 
average filling in the order of 1.2m. There was  no evidence of any areas where substantial 
reductions in depth has occurred, nor any unforeseen changes to the areas outside the 
general vicinity of the placement area indicating the bulk of the placed material has been 
retained across the site. Figure 7-1 and Figure 7-2  Post dredging Hydrographic Survey, 
2020 show the differences between the 2010 and 2020 post-dredging hydrographic surveys.  
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Figure 7-1  Bathymetry survey of the DMPA, 2010 
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Figure 7-2  Post dredging Hydrographic Survey, 2020 
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While some subsidence occurs naturally as the placed dredge material settles over time and 
is bioturbated and mixed by marine organisms, these biogenic processes do not fully offset 
the raising of the seabed from the annual dredge material placement regime. 

 

Figure 7-3  Previous DMPA (Spoil Ground) Sites 
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There was likely sufficient capacity at the DMPA (1990-2021) to accommodate the 10-year 
dredge material forecast beyond 2021. However, over the long term the DMPA (1990-2021) 
would be unlikely to be sufficient for future maintenance dredging requirements beyond 2031, 
as it would become less retentive as it becomes shallower, and potentially also a navigational 
hazard. 

Over the short to medium term (e.g. over the life of the proposed 10-year permit), placement 
logistics at the shallower (southern portions) of the DMPA (1990-2021) would continue to 
deteriorate as a result of reduced under keel clearance for the TSHD particularly during low 
tide conditions. This, in turn, could potentially impact the ability of the TSHD to evenly spread 
and distribute the material by bottom dumping across the placement area (a key condition of 
permit approval) as well as posing additional navigational risks to the dredge.  

As has been observed at the historical inshore sites, the water quality performance of the 
DMPA (1990-2021) could also reduce as the seabed was progressively raised; owing to the 
propensity of placed material to more readily resuspend under storm and cyclone conditions 
as the bathymetry becomes shallower. 

Based on the above factors, whilst the DMPA (1990-2021) site in Trinity Bay has performed 
adequately and would be acceptable for use over the future 10-year period beyond 2021, a 
new offshore DMPA will assist to alleviate capacity constraints in the long term (next 30+ 
years) as well as provide slightly improved local water quality outcomes in terms of retention 
of placed dredge material on the deeper seabed. 

Given this, a site that is in close proximity to the DMPA (1990-2021) was identified and is 
further described below.  

7.3 Marine DMPA Options Analysis 
When identifying a preferred new DMPA (2022-onwards) site, a number of criteria were 
considered: 

Environmental 

• Whether a location had potential to resuspend once placed, and the potential impacts this 
might have on long term water quality  

• Whether there are sensitive ecological receptors and world heritage values that may be 
impacted by placement activity in both the short and long term 

• Whether the substrate at the placement site was similar to the material being received (i.e. 
like for like)  

• whether there would be a significant impact to the benthic environment at the placement 
site. 

Social 

• whether placement would have an adverse impact on existing commercial fisheries values 

• Potential impacts to visual amenity and tourism. 
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Economic / Logistics 

• the capacity available at the site  

• potential impacts to vessel navigation 

• the proximity of the site to the dredge area (i.e. further distance lengthens the travel 
distance for dredge vessels and consequently the length of the dredge program 

• The preferred site should be within the Port Limits, to assist with control and 
manoeuvrability of dredge vessels. 

7.4 DMPA (2022-onwards) Site and Characteristics 
A new marine DMPA (2022-onwards) in the mid-shore region of Trinity Bay has been identified 
and is shown in Figure 7-4, immediately adjacent to the DMPA. This Figure shows the location 
of the disused DMPA(1979-1990, and 1990-2021), and the new DMPA site. 

Detail of the site is shown in Figure 7-5 with further information about the characteristics of the 
site shown in Table 7-1. 

Table 7-1  DMPA (2022-onwards) Description 

Characteristic Description 

Coordinates/ 
Location  

The coordinates at the centroid of the new DMPA are 374737.87 / 8144856.72 
It is situated to the northeast of the DMPA (1990-2021), sharing a common 
boundary with the existing site to the south and with the boundary of port limits to 
the north. 

Area The diameter of the DMPA (2022-onwards) is approximately 1,700m, being just 
less than a nautical mile in diameter. The surface area of the new DMPA is 
2.288 sq.km.  
This is 16% less than the DMPA (1990-2021) which has a 1.8 km diameter. 
Owing to the deeper water present at the new site, a larger diameter is not seen 
as being required and adopting this smaller area will marginally reduce 
temporary habitat disturbance as well as aid efforts required in even spreading of 
dredge material. 

Depth The depth of the DMPA (2022-onwards) ranges from -13 m to -17 m LAT with an 
average depth of -16.5 m below LAT (slightly deeper than the DMPA (1990-
2021)). 

Distance to 
Receptors 

In terms of the distance of the DMPA (2022-onwards) to notable features and 
sensitive receptors the following apply: 
• Buffer distance to Reef Islands and Inner Reef – 14.5 km 
• Buffer distance to end of the maintained shipping channel – 4.7 km 
• Distance from the DMPA to the Port Main Wharves – 16.4 km 
• Distance from the DMPA to Crystal swing basin – 16.3 km 
• Distance from the DMPA to Smiths Creek swing basin – 17.9 km 
• Distance from the DMPA to Cape Grafton Seagrass – 11.8 km 
• Distance from the DMPA to Double Island Reef – 14.1 km 
• Distance from the DMPA to Rocky Island Reef – 13.1 km 
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7.5 Justification for New DMPA Location 
The justification for selection of the DMPA site location for the period beyond 2022 is outlined 
in the sub-sections below: 

Port Limits and Maritime Navigation 

The DMPA site for use beyond 2022 has been sited such that it could be wholly contained 
within the existing port limits. This is appropriate for a range of reasons, including the intended 
use of the DMPA for port purposes (and consistency with the intent of the Reef 2050 plan to 
consolidate port operations), to reduce any impact on adjacent shipping navigation routes and 
anchoring, and to avoid impacting on the deeper areas of Trinity Bay used by trawl fisherman 
(see further discussion below).  

As per Figure 7-6, this site will not impact on shipping lanes, entry to the port from the existing 
shipping lane, pilotage areas or on existing anchorage areas. 

Turbidity Impacts to Sensitive Receptors 

As shown in Figure 6-2, Figure 6-3 and Figure 6-4, it continues that the DMPA (2022 – 
onwards) site will be significantly separated from and buffered from sensitive receptors that 
could be affected by temporary plumes and sedimentation processes during placement. This 
includes marine park zones of conservation significance (yellow, green and dark blue zones), 
the seagrass resources that are present on either side of the shipping channel and coral reef 
environments located at Double Island and Mission Bay.  

Turbidity during placement has been modelled as shown in the Numerical Modelling Report in 
Appendix D of this LMDMP and summarised in Section 6.   

These modelled plume extents confirm there are no sensitive receptors in the zone of influence 
from dredge material placement at the DMPA (2022-onwards). 

Retentiveness and Long-Term Resuspension 

Further information about the modelling results of long-term resuspension (e.g. remobilisation 
of placed sediment over time) are also contained in Appendix D.   

The resuspension modelling shows that - from a comparative perspective - there is a further 
incremental improvement in retentiveness compared to the DMPA (1990-2021). Previous 
modelling studies following placement over a 12 month period have simulated a loss 
percentage of 11.6% from the DMPA (1990-2021) whereas the new DMPA (2022-onwards) 
(using the same 12 month simulation) shows a loss percentage of 6.5% and an only slightly 
higher figure of 8.5% loss under cyclonic conditions.2      

As such, the modelling confirms that the DMPA (2022-onwards) will continue to be highly 
retentive and further reduce any sediment loss following placement into the ambient water 
quality environment, including during large coastal hazard events such as cyclones. 

 
2 As outlined in Appendix D, the modelling simulations include a range of conservative assumptions; noting that field-based 
bathymetric surveys undertaken by Ports North have shown an even lower rate of observed sediment loss from the existing 
DMPA over time.  
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While not as retentive as prospective sites further offshore, with greater depth, keeping the 
DMPA within port limits close to the previous DMPA’s (that has performed well from a water 
quality perspective), in an area that is ‘like for like’ when comparing the dredge material to the 
ambient seabed and avoiding potential impacts on fisheries activity in deeper water (see 
below), further justify the proposed location.  

Fisheries 

While the mid-shore region of Trinity Inlet where the DMPA (2022-onwards) is situated is 
utilised by commercial fishers, it is not a critical area based on a review of fish catch data and 
consultation with fishers. 

The DMPA (2022-onwards) will also largely avoid the deeper areas (beyond -17m LAT) of the 
Bay that are known to be utilised and preferred by the offshore prawn fishery. Initial 
consultation with fishing representatives having indicated that there are no concerns with the 
location of the DMPA for use beyond 2022.  

Amenity and tourism 

The DMPA (2022-onwards) represents a further offshore evolution of DMPAs in Trinity Bay 
within Port Limits. These areas and this part of the Bay are not regularly used for recreation 
or commercial tourism purposes, and are a similar distance to vessel paths used by operators 
to reach tourism destinations (i.e. Green Island, Arlington Reef) as the previous DMPA. 

In terms of visual amenity, similar to the DMPA (1990-2021), placement is not expected to 
impact on the visual amenity of other marine and coastal uses or users owing to the large 
buffers between the site and the Reef proper as well as neighbouring shorelines. As is the 
case with the DMPA (1990-2021), there will be no impact on the amenity of northern beaches 
or on Double Island and Palm Cove from the operation of the DMPA (2022-onwards). 

Sediment Characteristics of the Seabed and ‘Like for Like’ with Dredge Material 

The DMPA (2022-onwards) lies within a similar substrate classification to the DMPA (1990-
2021) which has similar characteristics to the dredge material that is removed and placed as 
part of maintenance dredging. 

Further information about the seabed sediment characteristics at the DMPA site and 
surrounding areas are contained in Appendix C. 

Investigations and monitoring of the previous DMPA sites has shown that there is rapid mixing 
of placed and natural sediments such that the dredge material becomes indistinguishable from 
the ‘natural’ seabed over time. These processes will continue at the new site. 
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Direct Impacts to Benthos 

Following ecological surveys undertaken in 2013 and updated as part of recent surveys in 
summer 2020, there are no seagrass or coral reef features located within the DMPA (2022-
onwards) area. Any large areas of natural hard substrate that could form a basis for fish 
aggregation have been avoided from the DMPA footprint.  

The DMPA is located within a sediment zone classified as mid-shore mud (Arup, 2014b). This 
is the dominant broad soft sediment habitat type within Trinity Bay. Within the DMPA itself, the 
sediment is dominated by silts and muds, although sand becomes more dominant in the 
northern part of the area (Arup, 2014b; BMT WBM, 2014b; BMT 2020).  

Rocky reef structures and boulders are atypical within the mid-shore mud area, although 
isolated features may occur. Sparse benthic macroalgae occurs sporadically throughout the 
mid-shore region, including in parts of the DMPA (BMT 2020). 

In terms of benthos and macroinvertebrates, the most abundant sessile taxa in the DMPA  
(2022-onwards) area are small sea pens, together with burrowing gobies (Arup, 2014b; BMT 
WBM, 2014b; BMT 2020). Sediment with higher sand proportion, such as that in the northern 
part of the DMPA also has the potential for occasional presence of echinoderms and soft coral, 
although these are sparse. There are no high-density benthic communities in the area and 
epibenthic invertebrates typically occur as isolated individuals. Bioturbation also occurs across 
DMPA’s, likely caused by a combination of polychaete and crustacean species (Arup, 2014b). 

Given the lack of habitat features, and low density of benthic communities, the site is 
considered to be suitable for placement activity.  

Further information about the baseline benthic ecology conditions of the DMPA and surrounds 
is contained in Appendix C. 

Impacts to Megafauna 

As is the case with the DMPA (1990-2021), the area is not an important habitat for marine 
megafauna such as whales, dolphins and turtles, particularly given the lack of suitable 
habitat/food resources and any interaction with these species will continue to be managed 
under the proposed Environmental Management measures (refer Chapter 9 of the LMDMP) 
and vessel EMPs. 

Marine Park planning 

The DMPA (2022-onwards) is in a General Use Zone and is therefore appropriate for 
consideration as a permitted use and is a continuation of a similar activity. 

Bathymetry / capacity 

While not as advantageous as a deeper offshore site, there is still adequate capacity at the 
DMPA (2022-onwards) for at least 30+ years of placement.  
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Economic / Logistics 

There are no unduly restrictive logistical or economic/cost impacts on Ports North from 
operating a slightly deeper DMPA compared to the past sites. 

The slightly longer sailing times associated with placement by the TSHD and barge operations 
at the DMPA (2022-onwards) are not expected to significantly increase the overall duration of 
maintenance dredging campaigns.  

The Port has a sound knowledge of sea state conditions in the general vicinity of the area and 
have demonstrated effective practices for managing placement operations in this environment 
(ensuring placement occurs within the defined boundaries, avoiding interaction with marine 
megafauna and other vessels and activities, etc.). Learnings from the management of the 
existing site can be applied to the DMPA in this context.  

Conclusion  

Based on the above analysis, it can be demonstrated that the DMPA (2022-onwards) has 
similar values to the previous DMPA’s, and can be utilised without significant environmental 
impacts. The site is preferred as it: 

• Has sufficient capacity to enable placement until at least 2031 

• Is within Port Limits, which assists with safe control of dredge vessels 

• Does not pose navigational hazards to vessels 

• Is more retentive than the previous site, reducing potential long term water quality impacts 
in comparison to the DMPA (1990-2021) 

• Has a similar substrate to the dredge material (i.e. like for like) 

• Is not in proximity to any sensitive receptors (i.e. coral reefs, islands, seagrass meadows) 

• Does not support any significant benthic communities or habitat for marine megafauna 

• Does not pose impacts to commercial fishing or tourism operations. 
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8 Risk Assessment  
This Chapter contains a risk assessment of maintenance dredging activities. It also contains 
a screening level self-assessment of potential impacts from maintenance dredging and 
placement on matters of national environmental significance (MNES) under the Environment 
Protection and Biodiversity Act 1999 (EPBC Act), assuming that the dredging and placement 
strategy for 2022 to 2032 described in this document are in place.  

8.1 Risk Assessment Framework 
The risk assessment framework for the Port of Cairns LMDMP is based on Ports North’s 
corporate Risk Management Framework (2018), with assessments informed by contemporary 
environmental impact assessment processes, historical monitoring and use of predictive 
assessment tools (e.g. numerical modelling). The risk management framework utilises a 
consequence/likelihood matrix to ascribe an inherent risk level to different risks and is 
consistent with the approach described in the Great Barrier Reef Marine Park Authority 
(GBRMPA) Risk Assessment Permission System (GBRMPA, 2017). 

Maintenance dredging risks broadly relate to the following activities: 

• Maintenance dredging of the channels and swing basins by dredging plant (trailing suction 
hopper dredge [TSHD Brisbane] and grab dredge/barge [Willunga]) 

• Placement of maintenance dredging material at the dredge material placement area 
(DMPA) (by the TSHD or barge).  

In the context of these activity categories, the key risk areas for consideration can be 
categorised as environmental (and associated regulatory matters), operational, technical, 
economic, social and cultural. Table 8-1 and Table 8-2 present the consequence and likelihood 
descriptors relevant to these areas while Figure 9-1 presents the risk matrix used in the 
assessment (which is consistent with ISO 31000). 
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Table 8-1 Consequence descriptors for maintenance dredging risks 

Level Environmental & 
regulatory descriptors 

Operational, technical & 
economic descriptors 

Social & cultural 
descriptors 

Minor • No or minimal impact on 
the environment. 

• No reporting required 
according to legislation. 

• Isolated disruption to 
commercial operations, 
measured in hours, with 
negligible economic 
impact 

• Isolated community 
disruption up to 1 day 
with negligible 
economic impact. 

• No or minimal impact 
on cultural heritage 
features. 

Medium • Site-level impact that is 
easily containable. 

• Environmental impact 
report to authorities as 
required. 

• Isolated disruption to 
commercial operations up 
to 1 day with limited 
adverse economic impact 

• Isolated community 
disruption up to 3 
days with limited 
adverse economic 
impact. 

• Disturbance or 
uncovering of cultural 
heritage features but 
with no direct impact. 

Major • Temporary damage to 
habitat or environment. 
May incur cautionary or 
infringement notice from 
authorities. 

• Disruption to commercial 
operations up to 3 days, 
including from loss of 
infrastructure capacity, 
with adverse economic 
impact 

• Widespread 
community disruption 
up to 7 days with 
adverse economic 
impact. 

• Temporary damage 
or relocation of 
cultural heritage 
features, including 
culturally significant 
species. 

Critical • Permanent impact on 
environment 

• Serious or repeated 
breach of legislation of 
licence conditions. 

• Prosecution by 
authorities. 

• Extended (>3 days) 
disruption to commercial 
operations, with 
significant adverse 
economic impact 

• Material damage to 
infrastructure or reduction 
in safety rating 

• Widespread and 
extended (>7 days) 
community disruption 
with significant 
adverse economic 
impact. 

• Permanent loss of 
cultural heritage 
features, including 
culturally significant 
species. 

 

Table 8-2 Likelihood descriptors for maintenance dredging risks 

Descriptor Probability Description 

Almost 
certain 

>90% chance of impact 
occurring 

The impact is likely to occur within the next year 

Likely 50-90% chance of impact 
occurring 

The impact is likely to occur within the next 1-2 
years 

Unlikely 10-50% chance of impact 
occurring 

The event is likely to occur within the next 2-10 
years 

Rare <10% chance of impact 
occurring 

The event is likely to occur less than once every 
10 years 
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Table 8-3 Matrix for ascribing levels to maintenance dredging risks 

 Consequence 

Minor Medium Major Critical 

Li
ke

lih
oo

d Almost Certain Moderate (5) High (9) Extreme (13) Extreme (16) 

Likely Low (3) Moderate (7) High (11) Extreme (15) 

Unlikely Low (2) Moderate (6) High (10) Extreme (14) 

Rare Low (1) Low (4) Moderate (8) Extreme (12) 

8.2 Previous Risk Assessments for Dredging and Placement  
Previous risk assessments have been undertaken for the maintenance dredging of the 
entrance channel, berths and swing basin and the use of the DMPA (1990-2021). These 
evaluations as set out in the 2005-2010 and 2010-2020 long-term management plans (LTMPs) 
(see WorleyParsons, 2010), have been validated over time through the collection of monitoring 
data during maintenance dredging campaigns including the annual seagrass assessments of 
Trinity Bay and Trinity Inlet by James Cook University (JCU). 

Consistent with the Queensland Government’s MDS (TMR, 2016), before each maintenance 
dredging campaign since 2017, a risk assessment of potential impacts to environmental, social 
or cultural values has been undertaken and documented by Ports North via the ‘Annual Risk 
Assessment’ and ‘Advice Form’. These assessments have assisted in refining management 
measures specific to each annual dredging campaign by the TSHD Brisbane to avoid, reduce, 
or mitigate impacts. Identified measures are incorporated into revisions of the respective 
campaign-specific EMPs for either the TSHD Brisbane or grab dredge Willunga, as relevant.  

A detailed evaluation of environmental risks from maintenance dredging of the improved 
channel infrastructure was also included in the Revised Draft Environmental Impact Statement 
(EIS) for the Cairns Shipping Development Project (CSDP) in 2017, which included numerical 
modelling of a typical maintenance dredging campaign (and at-sea placement) following 
completion of the capital works (see Appendix A: Marine Water Quality Impact Assessment – 
BMT WBM, 2017). As demonstrated by the findings of this assessment, the channel 
improvements introduced by the CSDP are not expected to change or increase risks to the 
environment from maintenance dredging as the expanded channel and swing basin areas 
represent only a 2-6% increase in predicted maintenance volumes (which equates to 1-3 days 
of additional dredging).  

The numerical modelling assessment tools used in the CSDP has been adopted for use to 
inform the development of this LMDMP; taking into account more detailed input variables 
related to maintenance dredging and the use of the  deeper DMPA for maintenance dredge 
placement. These modelling outputs are detailed in the Numerical Modelling Assessment 
outlined in Appendix D, with the finding informing the risk assessment contained below.  

An environmental values risk assessment for the Port of Cairns was also included in the 
Technical Supporting Document to the MDS (Royal Haskoning DHV & Australasian Marine 
Associates, 2016). This provided an aggregated risk assessment of maintenance dredging 
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and placement at sea, based on a synthesis of existing studies. This was based on 
maintenance dredging prior to the CSDP works and with placement at the DMPA (1990-2021).  

8.3 Risk Assessment Findings 
Table 8-4 presents the risk assessment of impacts from maintenance dredging and placement 
based on the risk categories areas discussed above. The assessment uses the findings of the 
Revised Draft EIS for the CSDP, as updated to reflect the context of maintenance dredging 
and with the new numerical modelling results.  

The risks and impacts can be defined as either short-term (acute) or long-term (chronic). Short-
term effects (generally measured in hours to days) may include, for example, physical removal 
of benthic habitat, smothering and burial of benthic organisms at the DMPA, temporary 
impacts to water quality and receiving organisms and injury to significant megafauna. Long-
term effects (measured in months to years) relate to changes in habitat conditions, such as 
change in ecosystem character of benthic habitats or significant sediment mobilisation 
(resuspension) affecting habitats outside the placement area. 

The residual risk level indicated in the far-right column of Table 8-4 assumes the adoption of 
mitigation and monitoring measures currently utilised or proposed to be used at the Port of 
Cairns and common-practices relevant to modern dredging and placement campaigns. The 
risk assessment has concluded that all residual risk levels are considered ‘low’.  

Risk treatment measures, environmental management requirements, and monitoring and 
corrective actions are summarised in Chapters 9 and 10 of this LMDMP to ensure identified 
risks are effectively managed and reduced as far as practicable. 
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Table 8-4 Port of Cairns maintenance dredging and placement – risk assessment summary 

Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

Environmental 

Turbidity 
generated during 
dredging and 
placement a 
DMPA3 (2022-
onwards) 

Seagrass Acute impacts from 
high concentration, 
low duration 
turbidity  
OR  
Chronic impact from 
low-to-moderate 
concentration, high 
duration turbidity 

Numerical modelling results as shown in 
Figure 6-6 and Figure 6-7 indicate that while 
there is a ‘zone of influence’ (i.e. no 
ecological impacts) from the dredging and 
placement, all turbidity generated is within 
natural variability (i.e. maintain 20th, 50th and 
80th percentiles of natural variability). 
As shown in these Figures and as outlined 
in Appendix D (Numerical Modelling), 
increases in turbidity as a result of 
maintenance dredging of the channel are 
not predicted to result in any ‘zones of low 
to moderate impact’ or ‘zones of high 
impact’ in the nearshore environment, 
including seagrass areas that are sensitive 
ecological receptors.  
In other words, turbidity in the nearshore 
environment where channel dredging would 
occur is expected to remain within natural 
variability (i.e. maintaining 20th, 50th and 
80th percentiles of natural turbidity). This 
includes both during the dredging campaign 
(Figure 6-6) as well as when considering the 
resuspension of dredged and placed 
sediment over a 12-month simulation 
(Figure 6-7).  
There is a ‘zone of influence’ extending out 
from the channel dredging area along the 
coast to the north-west to approximately 5 
km north of Double Island and Palm Cove. 
The ‘zone of influence’ also extends east 
out to Cape Grafton. While this zone 

Unlikely / 
Medium 

Moderate 
(6) 

TSHD dredging will use 
measures to control 
water quality impacts 
associated with dredging 
(e.g. use of ‘green valve’, 
overflow management in 
accordance with tidal 
conditions). 
Validation water quality 
monitoring is proposed 
for the 1st and 6th year of 
maintenance dredging 
under the LMDMP 
Annual monitoring of 
seagrass response will 
continue and be used to 
inform adaptation of 
annual dredging and 
placement program as 
necessary  
See Chapters 9 and 10 
of the LMDMP 

Low 

 
3 Note that turbidity-related impacts have been assessed based on the cumulative effect of turbidity associated with dredging and placement happening in conjunction, i.e. the net impact of turbidity 
generated during a typical maintenance dredging campaign as well as long term resuspension of placed sediments at the DMPA. This approach accords with the methodology used in the numerical 
modelling and is in accordance with GBRMPA Numerical Modelling Guidelines. 
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Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

indicates the predicted extent of detectable 
plumes, the turbidity in this zone is 
predicted to remain within natural variability 
and therefore ecological impacts on 
seagrasses are not predicted to occur.4 
In addition to modelling, monitoring as part 
of both maintenance and capital dredge 
campaigns by the Port of Cairns has 
demonstrated that temporary changes to 
water quality from dredging have not 
exceeded local water quality objectives to 
protect seagrass and have not resulted in 
changes to seagrass cover or extent in 
Trinity Bay or Trinity Inlet over time. 

Turbidity 
generated during 
dredging and 
placement at 
DMPA (2022-
onwards) 

Coral and 
rocky reef 
communities 

Acute impacts from 
high concentration, 
low duration 
turbidity  
OR  
Chronic impact from 
low-to-moderate 
concentration, high 
duration turbidity 

Corals are not within any zone of impact 
(only zones of influence) and thus will not 
be affected by maintenance dredging or 
placement activities 
 

Rare / Medium Low (4) Due to low risk to reef 
communities, no specific 
reef monitoring is 
proposed 
 

Low 

Long-term 
resuspension from 
DMPA (2022-
onwards) site 

Seagrass Acute impacts from 
high concentration, 
low duration 
turbidity  
OR  
Chronic impact from 
low-to-moderate 
concentration, high 
duration turbidity 

Seagrass are not in close proximity to the 
DMPA 
As outlined in Appendix D (Numerical 
Modelling) and Figure 6-7, in the 12 month 
period following dredging, re-suspension of 
dredge material from the DMPA (2022-
onwards) is not predicted to result in any 
turbidity zones of impact. This is due to 
placed material predicted to mostly remain 
at the DMPA. 

Rare / Medium Low (4) Annual monitoring of 
seagrass response will 
continue and be used to 
inform adaptation of 
annual dredging and 
placement program as 
necessary  
 

Low 

 
4 The semi-synthetic maintenance campaign period was selected to align with the actual maintenance campaign completed in 2013. This maintenance campaign is considered ‘typical’ and reasonably representative of the long-term 
average, noting a slightly higher occurrence of atypical dry season northerly wind events in 2013. The simulation period has an above average incidence of southerly directed currents, hence a slight southerly direction to the zone of 
influence. A more northernly direction would be expected on average, however irrespective of wind events during the actual dredging, the zones of impact are not anticipated to adversely affect sensitive receptors. 
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Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

The deeper DMPA (compared to the 
previous DMPA) further improves the 
retentiveness of the placed material in the 
long term (across years), limiting the 
resuspension of the placed material and 
associated water quality impacts over time. 

Long-term 
resuspension from 
DMPA (2022-
onwards) site 

Coral and 
rocky reef 
communities 

Acute impacts from 
high concentration, 
low duration 
turbidity  
OR  
Chronic impact from 
low-to-moderate 
concentration, high 
duration turbidity 

See above for seagrass; corals are not in 
close proximity to the DMPA 
The deeper DMPA (compared to the 
previous DMPA’s) further improves the 
retentiveness of the placed material in the 
long term, limiting the resuspension of the 
placed material and associated water 
quality impacts over time. 
 

Rare / Medium Low (4) Due to low risk to reef 
communities, no specific 
reef monitoring is 
proposed 
 

Low 

Underwater noise 
during dredging 
and placement 

Marine 
megafauna 

Acute hearing 
damage to fauna 
OR 
Behavioural impacts 
and masking of 
communication 

Dredging and vessel operations produce 
underwater noise that may impact on 
marine fauna that occur near the dredging 
and placement works.  
Previous assessments in the Revised Draft 
EIS indicated that dredging in the channel 
may cause behavioural changes within 100-
200 m of the dredge vessel. These localised 
impacts are generally considered to be of 
negligible consequence, especially in the 
context of existing commercial and 
recreational vessel activity in the channel. 
Acute impacts are not likely as these will 
occur only where an animal remains within 
10 m of the dredge for a prolonged period 
and does not exhibit avoidance behaviour. 
NOTE, population sizes of marine 
megafauna within the Trinity Inlet and Trinity 
Bay are generally low, with a seasonal 
increase in the presence of humpback 
whales offshore to the DMPA. 

Likely / Minor Low (3) Megafauna exclusion 
zones will be use during 
dredging. Where 
megafauna enter 
exclusion zones, works 
will be mitigated to 
reduce noise until fauna 
have moved away. 
See Chapter 9 and EMP 
for TSHD Brisbane. 

Low 
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Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

This is further discussed in the Revised 
Draft EIS Chapter B7: Marine Ecology 
(FCG, 2017a). 

Dredge vessel 
strike 

Marine 
megafauna 

Mortality or injury of 
megafauna 

Dredge vessels are typically slow-moving, 
allowing sufficient time for marine 
megafauna to move out of the way. 
However, the vessels also have more 
powerful propellers and lower draft, 
meaning that there is great chance of injury 
when a strike occurs. 
Marine megafauna occur throughout Trinity 
Inlet and therefore could be impacted if 
within the vicinity of dredge vessel 
operations. Based on historical records, 
however, the incidence of strike is very low, 
with no recorded strike events in past 10 
years.  
There has been an increase in humpback 
whale population in the past two decades 
(see DAWE, 2020), which increases the risk 
of strike for dredge vessels transiting to and 
from the DMPA. However, this increased 
occurrence does not materially change the 
likelihood of strike impact. 

Rare / Medium Low (4) Megafauna exclusion 
zones will be use during 
dredging. Where 
megafauna enter 
exclusion zones, vessel 
movements will be 
mitigated to reduce risk 
of strike until fauna have 
moved away. 
See Chapter 9 and EMPs 
for TSHD Brisbane and 
grab dredge Willunga. 

Low 

Entrainment of 
turtles in dredge 
drag head 

Marine turtles Mortality or injury of 
turtles 

Turtles are the most likely marine 
megafauna group to be entrained in a 
dredge head as turtles may utilise shipping 
channels as resting or shelter areas. 
However, the incidence of turtle entrainment 
across Queensland is low. The TSHD 
Brisbane adopts management practices and 
operational procedures specifically 
designed to minimise risks of entrainment. 
There has been no reported entrainment in 
Cairns for the past 10 years.  
See Revised Draft EIS Chapter B7: Marine 
Ecology (FCG, 2017a). 

Rare / Medium Low (4) Turtle excluder devices 
will be installed on TSHD 
drag head. 
Minimal controls 
available for grab 
dredging. 
See EMP for TSHD 
Brisbane. 

Low 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 126 
Risk Assessment  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD Approvals\R.B24065.001.11.LMDMP.docx   
 

 

Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

Entrainment of 
other marine fauna 
in dredge drag 
head 

Fish, eels and 
sea snakes 

Mortality or injury of 
marine fauna 

Other smaller marine fauna may become 
entrained in a dredge head. There is little 
information on the likely incidence.  

Likely / Minor Low (3) No additional risk 
measures proposed 

Low 

Introduction of 
marine pests via 
dredge vessels 

Local and 
regional 
marine 
ecosystems 

Introduction of pest 
species to Port of 
Cairns area 

The TSHD Brisbane primarily dredges ports 
along the Queensland coast as well as 
occasionally dredging other ports and 
channels in Australia. The risk of marine 
pest spread, therefore, relates to pests 
being spread by a range of vessels entering 
from overseas to Australian ports, rather 
than from the dredge arriving from overseas 
ports. The primary vector for pests being 
spread is within ballast water and hull 
fouling. 
Under the EMP for the TSHD Brisbane, 
ballast water exchange occurs at sea prior 
to entering into any new port. It is unlikely, 
therefore, that the TSHD Brisbane will 
introduce new marine pests to the Port of 
Cairns as part of maintenance dredging. 
Periodically the TSHD Brisbane undergoes 
slipping for maintenance, which may occur 
overseas, and there are specific re-entry 
requirements from Commonwealth and 
State Biosecurity authorities, as well as 
measures outlined in the relevant next ports 
dredging EMP for operation of the TSHD 
Brisbane.  
See EMP: TSHD Brisbane (PBPL, 2016). 
Note that the gab dredge Willunga remains 
at the Port of Cairns year-round and 
therefore has no risk of introducing new 
marine pests. 

Rare / Medium Low (4) Periodic monitoring of 
pests in Port of Cairns 
will be undertaken to 
identify whether 
introduction of marine 
pests have occurred. 
See Chapters 9 and 10 
for further information 

Low 

Smothering of 
benthic habitat 
and fauna at 

Marine 
benthic 
habitat 
communities 

Acute impacts from 
direct placement on 
benthic habitat and 
fauna 

No seagrass, coral communities, or rocky 
reefs are present in the DMPA area. 
The geotechnical character of the 
sediments on the seabed at the location of 

Likely / Minor Low (3) Periodic surveys (every 
five years) of the DMPA 
site will be undertaken to 
ensure that impacts to 

Low 
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Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

DMPA (2022-
onwards) 

the DMPA is generally ‘like for like’ with the 
dredge material being placed there. 
Benthic habitat assessments of the DMPA 
indicate there is limited epibenthic flora and 
fauna at the DMPA (i.e. isolated benthic 
macro algae and sea pens and common 
macroinvertebrates). While these will be 
periodically impacted by placement, there 
will be no long-term loss of communities as 
these can rapidly recolonise the area once 
each placement campaign is completed 
(Neil et al. 2003). 

benthic habitat does not 
exceed expected impacts 
for marine ecology.  
See Chapters 9 and 10. 

Disturbance of 
contaminated 
material or acid 
sulfate soils 

Local marine 
ecosystems 

Acute or chronic 
impacts from 
contaminants and 
heavy metals 
released during 
dredging and 
placement 

Maintenance dredging will target only 
material that has settled within the past 12 
months, none of which is expected to have 
potential acid sulphate soils (PASS). Even 
where PASS is present, dredging and 
placement of this material will not lead to 
oxidisation and generation of actual acid 
sulfate soils (AASS) as the material will be 
retained in a saturated state and placed at 
seas. 
Testing of material for contaminants under 
the National Assessment Guidelines for 
Dredging (DEWHA, 2009) has been 
undertaken since the mid-1990s and 
confirms that the material is suitable for 
unconfined placement at sea. It is not 
anticipated that there will be an increase in 
land uses that may contribute contaminants 
to the marine environment from strategic 
port land over the life of the LMDMP.  
See Chapter 0 of this LMDMP  

Rare / Medium Low (4) Periodic assessments of 
sediment quality in 
dredging areas will be 
undertaken in 
accordance with the 
National Assessment 
Guidelines for Dredging  
Changes to the proposed 
sampling regime are 
outlined in Chapter 9. 

Low 

Spill of 
hydrocarbons or 
other chemicals 

Local marine 
ecosystems 

Acute or chronic 
impacts from 
contaminants 
released during 
dredging operations 

Spills of hydrocarbons or other chemicals 
can cause a range of lethal and sub-lethal 
effects in marine flora and fauna, depending 
on the nature of the spill (e.g. quantity, 
substance, location). This risk is the same 

Rare / Medium Low (4) All dredge vessels will be 
equipped with 
appropriate equipment 
and procedures for spill 
response, in accordance 

Low 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 128 
Risk Assessment  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD Approvals\R.B24065.001.11.LMDMP.docx   
 

 

Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

as the risk of spills associated with any 
vessel movements within the Port of Cairns, 
noting that the dredging area is frequented 
by commercial and recreational shipping 
vessels while the DMPA location is adjacent 
to area periodically utilised by trawling and 
inner-reef transit route vessels. The actual 
increased risk associated with dredging 
activities is negligible comparative to the 
volume of vessel traffic already in the area. 
 
 

with prevailing Port of 
Cairns protocols. 
See Chapter 9, EMPs for 
TSHD Brisbane and grab 
dredge Willunga and Port 
of Cairns First-strike Oil 
Spill Response Plan 
(MSQ, 2014). 

Operational, technical and economic 

Dredging or 
placement activity 
impedes 
commercial or 
recreational traffic 

Commercial 
and 
recreational 
fleet 
Local and 
regional 
community 

Temporary 
disruptions (hours) 

Dredging within the channel can cause the 
displacement of vessels attempting to 
transit to and from the port. However, at no 
point would the dredge vessel cause a 
complete closure of the channel nor a delay 
exceeding a portion of an hour.  
Dredging works would be coordinated in 
consultation with the Regional Harbour 
Master/Vessel Traffic Services to ensure 
delays were minimised as far as practicable. 
The DMPA has been selected so as to be 
within declared port limits and minimise any 
impact on shipping operations or anchorage 

Likely / Minor Low (3) Dredging works will be 
coordinated in 
accordance with 
Regional Harbour 
Master/Vessel Traffic 
Service. 

Low 

Severe weather 
disrupts dredging 
resulting in a 
reduction of depth, 
restricting all 
shipping 
movements 

Commercial 
fleet 
Local and 
regional 
community 

Temporary 
disruptions (days) 

Maintenance dredging is planned to occur 
before sedimentation causes a loss of 
functionality of the dredging channel. 
Impacts to shipping, therefore, could only 
occur where severe weather occurs for a 
prolonged period measured in weeks to 
months. Maintenance dredging also does 
not typically occur within the Cairns cyclone 
season (November to April, with peak 
cyclone activity February to March).  

Rare / Medium Low (4) No additional risk 
treatment measures 
proposed 

Low 
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Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

If a tropical cyclone did occur, the shipping 
channel may receive additional 
sedimentation. However, based on historical 
precedence, the likelihood of a cyclonic 
event that could material impact on channel 
depth is rare, i.e. has an average 
recurrence interval >1 in 10 years (although 
a cyclone could occur in any given year). 
Any impact that does occur could likely be 
addressed sufficiently by the Willunga or 
bed-levelling to maintain the channel prior to 
a larger remedial/contingency dredging 
campaign. 

Social and cultural 

Community 
disturbance by 
dredge (light, 
noise, fumes) 

Local 
community 

Loss of amenity Dredging can cause disturbance to the 
community through the noise and 
associated with dredging activities as well 
as lighting required for any dredging 
occurring at night. This is relevant only 
where dredging is occurring in the inner port 
area, adjacent to commercial and 
recreational areas. 
Assessments of amenity undertaken as part 
of the Revised Draft EIS identified that for 
the capital dredging, which was a longer 
and larger campaign than maintenance 
dredging, while disruption to amenity would 
occur, this would be periodic and within 
acceptable limits. 
Historically there have been very few 
community complaints associated with 
dredging. 

Likely / Minor Low (3) Dredging vessels will be 
managed to minimise 
noise, lighting, and odour 
emissions in commercial 
and recreational areas. 
See EMPs for TSHD 
Brisbane and grab 
dredge Willunga and 
Ports North complaint 
handling procedure. 

Low 

Cultural heritage 
features 
(indigenous and 
non-indigenous 
impacted by 
dredging 

Local 
Traditional 
Owners 
Local 
community 

Disturbance of 
cultural artefacts 
Disturbance of 
culturally important 
marine species 

Cultural heritage features could be buried in 
the subsurface material of Trinity Inlet 
although none were identified by cultural 
heritage observers during recent capital 
dredging. Maintenance dredging only 
removes material that has accumulated in 

Rare / Medium Low (4) If any cultural heritage 
features are identified (as 
indicated primarily by 
dredging surveys and 
monitoring of efficiency), 
dredging will adapt to this 

Low 
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Identified risk 
issue 

Risk 
receptor 

Potential impact Details Likelihood/ 
consequence 

Initial 
risk level 

Prospective risk 
treatment measures 

Residual 
risk level 

the channels and berths and not deeper 
sediments. The likelihood of cultural 
heritage features being impacted by 
maintenance dredging is extremely low. 
Trinity Inlet also holds intangible cultural 
heritage for local Traditional Owners. 
However, the specific impact of 
maintenance dredging to this heritage is 
negligible in the context of overall vessel 
movements and shipping traffic occurring 
across the Inlet and therefore is unlikely to 
cause specific impacts to intangible values. 

to prevent further 
destruction and allow for 
relocation. 
See Chapter 9. 
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8.4 EPBC Significant Impact Assessment 
Under the EPBC Act, an action requires referral to the administering Department of Agriculture, 
Water, and Environment (DAWE) where it has the potential to cause a significant impact on 
MNES.  

Significant Impact Guidelines have been published under the EPBC Act to provide guidance on 
assessing whether a significant impact is likely (DoE, 2014; DEWHA, 2013). This is also 
supported by specific EPBC Act Policy Statements and referral guidelines related to certain 
matters. 

The MNES values relevant to this LMDMP are:5 

• GBR World Heritage Area, including habitats, species, and other aspects related to its 
Outstanding Universal Value (OUV), and National Heritage Property. Note that the relevant 
OUVs expressed within the Port of Cairns area are set out in Chapter B19 of the Revised Draft 
EIS (FCG, 2017c) and include: 

○ Islands (Green Island, Fitzroy Island, Double Island) 

○ Mangrove forests (Trinity Inlet, Admiralty Island, mainland coastal areas) 

○ Hard coral communities (Double Island reefs, Green Island reefs, Fitzroy Island reefs, 
Mission Bay reefs) 

○ Soft coral communities (offshore soft coral communities) 

○ Seagrass meadows (Trinity Bay seagrass, Trinity Inlet seagrass, Double Island seagrass) 

○ Diversity of benthic invertebrates (soft bottom benthic environments within Trinity Bay) 

○ Cetaceans, marine turtles, dugongs, migratory waterbirds 

○ Diversity of fish species 

○ Seascapes and landscapes (Trinity Inlet, Trinity Bay, islands).  

• GBR Marine Park General Use Zone 

• Listed threatened and migratory fauna species (including shorebirds and seabirds, whales, 
dolphins, dugong, marine turtles, saltwater crocodile, sharks and sawfish)  

• Listed threatened flora. 

Table 8-5 cross-references these matters against the risks in Section 8.3 with a summary of the 
expected significance of impacts. This is supported by Table 8-6 which provide criteria-specific 
assessments relevant to threatened and migratory species (fauna and flora). 

These results indicate maintenance dredging and placement will not have a significant impact on 
any EPBC-listed matter. This finding is consistent with assessment of impact significance 
undertaken at other Queensland ports that undertake maintenance dredging and placement 
activities in the GBR World Heritage Area. 

 
5 Based on a Protected Matters Search Tool report, generated for the LMDMP area on 10 February 2020. 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 132 
Risk Assessment  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD Approvals\R.B24065.001.11.LMDMP.docx   
 

 

Table 8-5 Application of long-term maintenance dredging risk assessment to MNES features 

Matter Relevant risks Risk 
conclusion 

Significant impact conclusion 

GBR matters* • Turbidity generated during dredging and 
placement at DMPA (2022-onwards), 
including from resuspension  

Low (3) Refer Table 8-4 above - Dredging and placement activities will not cause destruction, 
modification or other similar impacts to sensitive or vulnerable habitat or ecosystem 
components of the GBRMP nor features that form the listing value or OUV associated 
with the GBR World Heritage Area or National Heritage Property. This includes 
seagrass, corals, and other important habitats.  
The introduction of a novel marine pest would result in a significant impact under the 
Significant Impact Guidelines. However, under current protocols and dredging 
practices, this is unlikely. 
Therefore, no significant impact to GBR matters (GBR world Heritage Area, GBR 
National Heritage Property, GBRMP) is expected. • Introduction of marine pests via dredge 

vessels 
Low (4) 

Shorebirds and 
seabirds 

• No applicable risks - No significant impact to this fauna group due to lack of impacting process. At sea 
placement of dredge material is preferred over land-based reclamation and/or land-
based disposal which often displaces or alters shorebird habitat. 

Whales, dolphins, 
saltwater crocodile, 
sharks, rays, 
sawfish 

• Underwater noise during dredging and 
placement 

Low (3) There is negligible risk of mortality or injury to any individual animal or animal 
population, or to habitat that forms an important part of an animal’s lifecycle occurring 
from the dredging and placement activity. 
Harmful interaction between dredge vessels and marine megafauna in Trinity Inlet is 
extremely rare. 
Therefore, no significant impact to whales, dolphins, crocodiles, sharks, rays or 
sawfish (listed threatened and migratory species) is expected. 

• Dredge vessel strike Low (4) 

• Entrainment in dredge drag head Low (2) 

Dugong • Underwater noise during dredging and 
placement 

Low (3) There is negligible risk of mortality or injury to any individual dugong or dugong 
population.  

• Dredge vessel strike Low (4) 
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Matter Relevant risks Risk 
conclusion 

Significant impact conclusion 

• Turbidity generated during dredging and 
placement at DMPA, including from 
resuspension – impacting on seagrass habitat 

Low (3) Seagrass (as the primary food source for the species) very rarely occurs in the channel 
or swing basins that are being maintained. 
Additionally, as per Table 8-4 above, while dredging and placement will generate 
turbidity, this is not expected to cause impact to seagrass meadows that would have a 
corresponding impact on dugong use or occupation of the area and/or local dugong 
populations 
Therefore, no significant impact to dugongs (listed migratory species) is expected. 

Marine turtles • Underwater noise during dredging and 
placement 

Low (3) While the risk of mortality or injury of marine turtles from entrainment is higher than for 
other marine megafauna, it remains too low to likely cause a significant impact at a 
population level.  
Additionally, as per Table 8-4 above, while dredging and placement will generate 
turbidity, this is not expected to cause impact to seagrass meadows or coral 
communities that would have a corresponding impact on marine turtles. 
Therefore, no significant impact to marine turtles (listed threatened and migratory 
species) is expected. 

• Dredge vessel strike Low (4) 

• Entrainment in dredge drag head Low (4) 

• Turbidity generated during dredging and 
placement at DMPA, including from 
resuspension – impact on seagrass and reef 
habitat 

Low (3) 

Haines’s orange 
mangrove 

• Turbidity generated during dredging and 
placement at DMPA, including from 
resuspension  

Low (3) Dredging and placement activities will not cause sufficient turbidity or suspended 
sediments to impact on occurrences of Haines’s orange mangroves in Trinity Inlet. 
Therefore, no significant impacts to Haines’s orange mangroves (a listed threatened 
species), is expected as it grows at or above highest astronomical tide and is only 
known from an isolated area of Trinity Inlet. 

*Includes GBR World Heritage Area, GBR National Heritage Property and GBRMP.  
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Table 8-6 Assessment against significant impact criteria for listed threatened and migratory species relevant to maintenance dredging and 
material placement 

Significant impact criteria Significant 
impacts 
(Yes/No) 

Response to criteria 

Great Barrier Reef Marine Park   

Modify, destroy, fragment isolate or disturb an important, 
substantial, sensitive or vulnerable area of habitat or ecosystem 
component such that an adverse impact on marine ecosystem 
health, functioning or integrity in the Great Barrier Reef Marine 
Park results 

No Modelling for both dredging and dredge material placement does not show any significant 
impacts to a sensitive habitat or ecosystem (i.e. reef or seagrass beds) 

Have a substantial adverse effect on a population of a species or 
cetacean including its life cycle and spatial distribution 

No See below for description of impacts to a marine population or species.  

Result in a substantial change in air quality or water quality 
(including temperature) which may adversely impact on 
biodiversity, ecological health or integrity or social amenity or 
human health 

No  No substantial change to air or water quality that would impact on biodiversity etc. is 
predicted. An ecological assessment of the DMPA (2022-onwards) did not identify any 
significant habitat or species as being present. The placement site is not a key area for 
fishing or other recreational uses  

Result in known or potential pest species being introduced No  Risk of introduction of new marine species from TSHD Brisbane is considered very low, 
especially comparative to existing volume of shipping traffic. 

Result in persistent organic chemicals, heavy metals, or other 
potentially harmful chemicals accumulating in the marine 
environment such that biodiversity, ecological integrity or social 
amenity or human health may be adversely affected.  

No The material is determined to be suitable for at-sea placement, under the NAGD 
contaminant thresholds 

Have a substantial adverse impact on heritage values of the 
GBRMP, including damage or destruction of an historic shipwreck 

No  There are no known heritage values at the placement site (including historic shipwrecks 

Critically endangered and endangered species 

• Loggerhead turtle (Caretta caretta) 
• Olive ridley turtle (Lepidochelys olivacea) 

• Haines’s orange mangrove (Bruguiera hainesii) 

Lead to a long-term decrease in the size of a population No The risk of direct injury to marine turtles is low based on historical occurrence and use of 
turtle excluder devices. A few mortalities over 10-year period is insufficient to materially 
impact turtle populations. There is negligible impact to seagrass and reeds and therefore 
no consequent impact on turtle feeding./ 
Turbidity does not reach to mangrove areas and therefore cannot cause mortality to 
individual mangroves. 
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Significant impact criteria Significant 
impacts 
(Yes/No) 

Response to criteria 

Reduce the area of occupancy of the species No No net loss to area of occupancy of any species 

Fragment an existing population into two or more populations No No fragmentation to any species occurrence. 

Adversely affect habitat critical to the survival of the species No See above 

Disrupt the breeding cycle of a population No No impact to breeding areas for turtles or on mangroves 

Modify, destroy, remove, isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

No See above 

Result in invasive species that are harmful to a critically 
endangered or endangered species becoming established in the 
endangered or critically endangered species’ habitat 

No Risk of introduction of new marine species from TSHD Brisbane is considered very low, 
especially comparative to existing volume of shipping traffic. 

Introduce disease that may cause the species to decline No Risk of introduction of new disease from TSHD Brisbane is considered very low, 
especially comparative to existing volume of shipping traffic. 

Interfere with the recovery of the species No See above 

Vulnerable species 

• Green turtle (Chelonia mydas) 
• Hawksbill turtle (Eretmochelys imbricata) 
• Flatback turtle (Natator depressus) 

• Humpback whale (Megaptera novaeangliae) 
• Greater sand plover (Charadrius leschenaultii) 
• Bar-tailed godwit (baueri) (Limosa lapponica baueri) 

Lead to a long-term decrease in the size of an important population 
of a species 

No The risk of direct injury to marine turtles is low based on historical occurrence and use of 
turtle excluder devices. A few mortalities over 10-year period is insufficient to materially 
impact turtle populations. There is negligible impact to seagrass and therefore no 
consequent impact on turtle feeding. 
The risk of direct injury to humpback whales is low based on typical animal behaviour and 
use of marine mammal exclusion areas. 
As turbidity does not reach to inshore areas utilised by shorebirds, no there is no risk to 
these species. 

Reduce the area of occupancy of an important population No No net loss to area of occupancy of any species 

Fragment an existing important population into two or more 
populations 

No No fragmentation to any species occurrence. 

Adversely affect habitat critical to the survival of a species No See above 

Disrupt the breeding cycle of an important population No No impact on breeding areas for any species 
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Significant impact criteria Significant 
impacts 
(Yes/No) 

Response to criteria 

Modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

No See above 

Result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

No Risk of introduction of new marine species from TSHD Brisbane is considered very low, 
especially comparative to existing volume of shipping traffic. 

Introduce disease that may cause the species to decline No Risk of introduction of new disease from TSHD Brisbane is considered very low, 
especially comparative to existing volume of shipping traffic. 

Interfere substantially with the recovery of the species No See above 

Migratory species 

• Loggerhead turtle (Caretta caretta) 
• Green turtle (Chelonia mydas) 
• Hawksbill turtle (Eretmochelys imbricata) 
• Olive ridley turtle (Lepidochelys olivacea) 
• Flatback turtle (Natator depressus) 
• Saltwater crocodile (Crocodylus porosus) 
• Dugong (Dugong dugon) 
• Humpback whale (Megaptera novaeangliae) 
• Australian snubfin dolphin (Orcaella heinsohni) 
• Indo-Pacific humpback dolphin (Sousa chinensis) 
• Common sandpiper (Actitis hypoleucos) 

• Red-necked stint (Calidris ruficollis) 
• Greater sand plover (Charadrius leschenaultii) 
• Bar-tailed godwit (baueri) (Limosa lapponica baueri) 
• Black-tailed godwit (Limosa limosa) 
• Little curlew (Numenius minutus) 
• Whimbrel (Numenius phaeopus) 
• Pacific golden plover (Pluvialis fulva) 
• Common greenshank (Tringa nebularia) 
• Marsh sandpiper (Trina stagnatilis) 
• Fork-tailed swift (Apus pacificus) 
• Little tern (Sterna albifrons) 

Substantially modify (including by fragmenting, altering fire 
regimes, altering nutrient cycles or altering hydrological cycles), 
destroy or isolate an area of important habitat for a migratory 
species 

No No important habitats in Trinity Inlet (i.e. seagrass, rocky reefs, mangroves, saltmarsh) will 
be materially impacted by turbidity or suspended sediments.  

Result in an invasive species that is harmful to the migratory 
species becoming established in an area of important habitat for 
the migratory species 

No Risk of introduction of new marine species from TSHD Brisbane is considered very low, 
especially comparative to existing volume of shipping traffic. 

Seriously disrupt the lifecycle (breeding, feeding, migration or 
resting behaviour) of an ecologically significant proportion of the 
population of a migratory species 

No The total number of individuals per species that could be impacted is low and do not 
represent an ecologically significant proportion of the relevant population for any species. 

*Species based on FCG (2017) 
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9 Environmental Management 

9.1 Scope 
This Chapter contains the following: 

• The approvals under which maintenance dredging is to be undertaken 

• Roles and responsibilities for each maintenance dredge campaign 

• How appropriate dredge equipment is selected 

• Procedures for planning each campaign 

• Performance objectives for maintenance dredging campaigns 

• Operational practices to be undertaken during maintenance dredging to minimise 
environmental impacts 

• Adaptive management approaches to be undertaken to ensure continual improvement in 
dredging practices. 

9.2 Objectives 
Section 1.1 of this document outlines the overarching objectives of this LMDMP. The 
environmental management objectives relevant to each individual maintenance dredging and 
placement campaign are as follows: 

• Ensure that maintenance-dredging and placement activities do not impact the OUV of the 
GBRWHA by minimising or avoiding impacts to marine ecological values (species, 
communities, and habitats) at the location which contribute to the OUV of the GBRWHA. 

• Ensure there are no significant long-term changes in the health of (and no net loss of) high 
ecological value sensitive receptors such as coral reefs and seagrass meadows. 

• Ensure appropriate marine ecological condition monitoring is undertaken to inform adaptive 
management actions that aim to minimise or avoid impacts to marine ecological components, 
process, and services. 

• Ensure direct impacts are confined to the dredge-loading site (dredged footprint) and within 
the offshore DMPA, and that any impacts outside of these footprints are short-term and 
reversible. 

• Ensure compliance with applicable approvals for the conduct of the activity, this LMDMP, and 
commitments therein; 

• Ensure continued improvements in the management and monitoring of maintenance dredging 
over the term of the LMDMP, including the opportunities for the inputs of technical advice from 
the TACC (representative of the stakeholder inputs for the region) are considered and reflected 
in review and updates to the LMDMP over its life. 
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9.3 Planning 
Planning for each maintenance campaign is undertaken using the following general approach and 
sequencing: 

• Identification of Port navigation needs through hydrographic survey, risks, and broad sediment 
management approaches within the allowable permit limits – this includes consultation with 
the appointed Technical Advisory Consultative Committee (TACC). 

• Annual dredging program design, execution, and control i.e. timing, duration, location and 
volumes required, guided by bathymetry surveys just prior to the annual campaign. 

• Management Measures – a range of options are undertaken during the campaign to minimise 
environmental impacts, such as adherence to management plans and contractual 
requirements for dredging providers. 

• Monitoring – to gauge the effectiveness of operation and management actions during 
maintenance dredging and respond through adaptive management of the maintenance 
activity.  

A schematic of how these components align and the feedback mechanism from each is depicted 
in Figure 9-1. 

All elements of the above framework, including consultation, monitoring and supporting studies, 
aid in the design of individual dredging programs, along with additional port specific dredging 
procedures and guidelines, which have informed and are incorporated into the dredge contract 
and work methods. 

9.4 Consultation 
As outlined in Chapter 4 of this document, Ports North consult with the long-established Technical 
Advisory Consultative Committee (TACC) to ensure local marine resource knowledge and 
stakeholder issues are appropriately managed as part of campaign planning.  

Members of the TACC include state government department representatives, environmental 
groups, community representatives, and traditional owners. The LMDMP will be reviewed by this 
groupin its role for oversight of ongoing implementation.  
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Figure 9-1  Dredging Planning and Management Structure 

DMPA Management 
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9.5 Approvals 
All maintenance dredging activities are to be undertaken in accordance with the approvals outlined 
in Table 9-1.  

Table 9-1 Maintenance Dredging Approvals 

Permit Activity 

Marine Park Permit G22/44236.1 Joint 
Commonwealth and State issued permit. 

Carrying Out Works; 
-Placement of dredge material within the Approved 
Dredge Spoil Disposal Area in the GBR Marine Park 
- Maintenance and Contingency dredging, and Bed 
levelling within the Approve Dredge Area in the 
State Marine Park. 

Sea Dumping Permit SD22/01 Placement of dredge material at sea 

Environmental Authority (EA) EPPR00395813 to 
undertake an Environmentally Relevant Activity 
(ERA 16 (1c) dredging >100,000t but < 1,000,000 t 

Maintenance dredging activity, as per approved 
plans 

Development Permit DA18-05 for dredging of Trinity 
Inlet 

Removal and maintenance of up to 4.74ha of 
marine plants 

Development Permit DA18-05 to establish tidal 
works in Trinity Inlet by dredging 

Approves works to establish and maintain the 
channel, swing basins and berths as per an 
approved plan 

Development Permit 1901-9329 SRA to remove 
marine plants as part of tidal works in Trinity Inlet 

Approves removal of marine plants associated with 
establishing and maintaining the channel, swing 
basins and berths as per an approved plan, and 
maintenance of the approved structure.  

9.6 Notifications 
During each dredging campaign, the following notifications are required, as per approval 
requirements: 

• Prior to dredging: 

○ Within 30 business days of the date of commencement of permit Deed is to be submitted to 
GBRMPA  

○ Provide written notification to GBRMPA 48 hours prior to the commencement of material 
placement. 

○ Provide prior written notification if an event occurs which requires conduct of Contingency 
Dredging;  

• During Dredging: 

○ Incidents of environmental harm beyond that licenced must be reported as soon as practicable 
(i.e. <24hrs) to administering authorities. 

○ Written details of incident relating to environmental harm to be submitted to GBRMPA within 
48hrs of becoming aware of the incident 

○ Notify GBRMPA if a protected species is found stranded, injured, or dead within 300m of the 
permitted works no later than 24hrs after the protected species is found; 
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○ Notify GBRMPA 24hrs prior to the completion of material placement activities; 

• Post dredging: 

○ 2-22- 

○ Provide GBRMPA with written notification 24 hrs prior to the completion of dredge placement 
activity; 

○ Annual IMO Reporting on volumes. 

9.7 Dredging Operations 

9.8 Roles and Responsibilities  
Table 9-2 highlights key responsibilities for maintenance dredging activity relevant to environmental 
management and operations.  

Table 9-2 Roles and Responsibilities  

Role Responsibility 

Ports North Compliance with conditions of all approvals and this LMDMP 

Undertaking consultation with the TACC and any other relevant stakeholders 

Ongoing planning for maintenance dredging i.e. timing, scheduling, volume, location 

Conduct of regular hydrographic surveys of dredge area and placement area 

Engaging and managing Dredging Contractor 

Notification of any licence breach or condition exceedance to administering authorities 

The delivery of long-term monitoring and reporting requirements e.g. seagrass monitoring 
program 

Continual review of this EMP and use of best practice adaptive management techniques 

Dredge 
Contractor 

Management of day to day dredge activity and scheduling 

EMP implementation 
 

Undertaking any monitoring required during dredge campaigns i.e. water quality/marine 
fauna spotting 

9.8.1 Equipment Choice 
As outlined at the conclusion of Chapter 5, in general, and for the foreseeable future, maintenance 
dredging will be undertaken by the following vessels: 

• TSHD Brisbane –, owned and operated by the Port of Brisbane Pty Ltd (POBL) was built in 2000, 
specifically to service Queensland Ports. It is equipped with a high standard of environmental 
management features that minimise its environmental impact during dredging. It undertakes 
dredging of swing basins and the navigational channel at the port on an annual basis. 

• Grab dredge Willunga –is a small grab dredge operated by Ports North that is used for inner 
harbour and berth pocket dredging, and typically only performs a small fraction of the overall 
volume of maintenance dredging, as part of routine, ad-hoc requirements.  
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• Bed leveller – a bed leveller is used in conjunction with the TSHD Brisbane to level out any high 
spots or ridges remaining following a maintenance campaign.  

The Brisbane is likely to continue to be the equipment used for annual maintenance dredging 
programs in Queensland, and its use is endorsed by the Queensland TMR because of its 
environmental management features, capabilities, and capacity to undertake the required dredging 
program. Any replacement vessel would likely be of similar size and environmental standards.  

9.8.2 Timing 
The timing of maintenance dredging is influenced heavily by the availability of the TSHD Brisbane. 
As well as servicing the maintenance dredging needs of the Port of Brisbane, it services a number 
of ports along the Queensland coast, and Melbourne on occasion. Dredging in North Queensland is 
programmed to avoid the wet season (when most channel siltation occurs), usually between April 
and November each year. Typically, the Cairns dredging channel is dredged mid-year, but this can 
vary depending on the needs of individual ports.  

9.8.3 Quantity/Volumes 
The quantity of in-situ material to be removed as part of each annual maintenance campaign is 
determined by a bathymetric survey of the dredge channel prior to commencement. This is measured 
in dry tonnes and wet cubic metres during dredging operations of the TSHD Brisbane. Conversely, 
operations of the Willunga are through measured wet cubic metres, converted to dry tonnes. A 
comparison of pre and post hydrographic surveys of the dredge area is used to define the in-situ 
cubic metres. Reporting on dredging activity is to be documented in in-situ cubic metres consistent 
with permit requirements. 

9.8.4 Environmental windows 
There is a preference to undertake maintenance dredging in winter months in Northern Australia, to 
avoid the wet season (November-March) and seagrass growing season over the spring and summer 
months. However, timing for maintenance dredging in Cairns is largely dictated by the availability of 
the TSHD Brisbane (refer to Section 9.8.2).  

Notwithstanding, as there has not been any signal or indication of long-term impacts on either 
seagrass or coral communities in Trinity Bay or Trinity Inlet that is attributable to maintenance 
dredging and placement, no specific environmental window are prescribed as part of the LMDMP. 

9.8.5 Annual Reviews 
An internal annual review of the year’s maintenance campaigns and operations is undertaken, using 
Ports North risk framework. Each identified risk is reviewed, adjusted if required and additional 
management measures put in place if necessary.  

9.8.6 Operational Controls 
Two key operational controls are enacted in regard to the regular maintenance at the Port of Cairns, 
namely (a) the contract with the PBPL for the Brisbane and (b) vessel-specific, contractor-operated 
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EMPs developed by dredge contractors (both the Brisbane, the Willunga and the bed leveller have 
their own vessel specific EMPs). 

Contracts for the provision of dredging services, including bed levelling include contemporary 
requirements in terms of meeting WH&S and environmental legislative requirements, and the 
specifications for the dredging to be conducted. These specifications make reference to the approved 
channel extent to be maintained, and the work program and instructions to be issued by Ports North 
based on the progress survey conducted to inform the management of the contract. Contract terms 
also include the periods in which the contractor is to make the vessel available for Ports North’s 
section of scheduling, as well as detail of any constraints on availability such as vessel maintenance 
periods. The contract places obligations on the contractor in regard to provision of notifications, 
records, reports, and outcomes. 

The vessel EMPs are unique to the features of each vessel and describe the operational practices 
required for dredging activities to meet environmental standards and form the operational control 
document to ensure all site-specific environmental aspects, impacts, and potential issues are 
adequately addressed. The vessel-specific EMPs contain: 

• Standard management measures relating to: 

○ Waste management 

○ Ballast water management 

○ Bunkering of fuel 

○ Vessel wash-down. 

• Adaptive management measures relating to: 

○ Water quality 

○ Marine fauna 

○ Climate conditions 

○ Operation and incident reporting 

○ Emergency procedures and contacts 

○ Records and Reporting 

○ Auditing- Continual Improvement. 

9.9 Management Controls 
Based on contemporary dredge and placement environmental practices and the findings of the risk 
assessment in Chapter 0 as a guide, the potential environmental risks from maintenance dredging 
and placement reviewed each year include: 

• The generation of turbid plumes during dredging and the placement of dredge material 

• A deterioration of water quality through oil spills or waste generation from dredge vessels 

• The creation of underwater noise that has an adverse impact on marine fauna 
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• Physical damage of marine fauna through vessel strike 

• Smothering of benthic habitat through the placement of dredge material at sea, particularly as 
there is a new site nominated 

• Interference with cultural heritage values 

• Interference with commercial vessel traffic 

• Impacts to sensitive community receptors from noise and air emissions or poor visual amenity. 

Individual management controls for each of these risks is provided below. Each vessel-specific EMP 
is to take these overarching management controls into account when planning and carrying out 
works, as per contractual requirements.  

9.9.1 General Management 
 

General Measures 

Performance Objectives Environmental harm is not caused except where specifically permitted by a 
condition of an approval.  

Performance Indicators No reportable incidents of environmental harm during maintenance dredging  

Management Actions Dredging and placement must only occur in licenced areas (refer to Section 
9.5 – approvals) 

A record of sites where dredging is carried out (specifying the boundaries of 
the dredging area by GPS coordinates) and the volume of material removed 
from each site (to the nearest tonne). 

The Dredge Contractor shall ensure all environmental management 
measures included in this document are reflected in their vessel-specific 
EMP.  

Routine assessment of hydrographic survey data to determine effective 
placement of material 

Monitoring and Reporting Any exceptions to the EMP will be reported to PN within 24 hours of the 
exception being identified. Emergency incidents must be reported 
immediately. 

All vessel movement and placement logs will be recorded by the Dredge 
Contractor 

9.9.2 Water Quality  
 

General Measures 

Performance Objectives Protection of the environmental values of water and protection of marine 
ecological habitats such as seagrass and coral communities 
 

Performance Indicators No exceedance of environmental impact thresholds (refer to Section 10.2.3) 
during validation monitoring 

Management Actions Define environmental impact thresholds for assessing impacts to water 
quality and important benthic habitat (seagrass and corals) 

Development of a validation water quality monitoring programme 
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General Measures 

Implementation of a confirmation monitoring programme for water quality 
during maintenance dredging and placement to confirm expected impacts–  
• As part of the 1st campaign under the LMDMP; and  
• As part of the 6th campaign under the LMDMP (mid-term); or 
• If the dredging is undertaken by a vessel other than the TSHD Brisbane 
 
Impacts to water quality from dredging or placement activity has been 

assessed as a low risk, and therefore, according to TMR Guidelines, no 
water quality monitoring is strictly required.  

The confirmation monitoring is proposed only as a precautionary measure to 
confirm that water quality is as modelled predicted impacts and as per 
previous ‘real-time’ monitoring events of previous maintenance dredging 
campaigns.  

Review of data and outcomes of the monitoring and addressing any 
corrective actions or adaptive management  

Monitoring and Reporting Refer Chapter 10 of this LMDMP for details of the proposed validation water 
quality monitoring programme 
A report will be prepared following each validation monitoring campaign and 
shared with the TACC 

9.9.3 Benthic Ecology and Marine Fauna 
 

Protection of Marine Fauna 

Performance Objectives To minimise disturbance or physical damage to marine fauna or their 
habitats during dredging and placement activity, including sea turtles and 
other megafauna 

Performance Indicators No exceedance of environmental impact thresholds for water quality  
No reported incidents of physical harm to marine fauna 

Management Actions Dredging and material placement occurs only in approved areas 

Turtle excluders are fitted on dredge vessels (TSHD’s) 

Operational practices to minimise disturbance of turtles are undertaken e.g. 
only turning suction on when drag head lowered, turning water jets on before 
pump is started 

Hopper loads are to be inspected periodically for evidence of fauna being 
entrained.  

Each dredge vessel is to have a trained marine fauna spotter on board, who 
keeps daily records of observations, and fauna spotted and evasive action. 

If marine fauna (i.e. whales or turtles) are spotted within approximately 300m 
of a vessel in transit, evasive action is to be undertaken i.e. vessel slows, 
changes direction. Any measures should be consistent with the Queensland 
Guidelines for watching marine mammals. 

Light levels from the dredging works will be limited to those lights that are 
necessary for the safe operation of the vessel and the health and safety of 
those on board. 

Placement of material is to be undertaken in a way that evenly spreads 
material to facilitate benthic ecology recolonization and/or reduce potential 
navigational impacts. 
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Protection of Marine Fauna 

Monitoring and Reporting Monitoring of marine mammals and turtle activity to be performed by a 
person from the bridge of each vessel. 
A daily record of sighted animal to be maintained, indicating the sighting of 
each individual animal and actions taken. 
Immediate reporting of any incident involving injured or killed animals to 
Ports North.  
Details of the incident are to be compiled into an incident report. 
 

9.9.4 Biosecurity 
 

Biosecurity Protection 

Performance Objectives To ensure risk of translocation of organisms in hopper and ballast water or 
on the hull of a dredge vessel is minimised and harmful marine pests are not 
imported to the GBRMP and Ports of Cairns 

Performance Indicators No importation of marine pests 

Management Actions A thorough hopper wash and clean of discharge pipes is to take place before 
dredge vessels leave their previous location.  

Hopper and dredge gear are to be inspected to ensure no material which 
may transport organisms (i.e. sediment, waters) is to be undertaken prior to 
a vessel leaving its previous location.  

Any ballast tanks holding seawater is to be exchanged at a location as 
distant from the coastline as possible. Any freshwater is to be retained 
without treatment.  

Ballast water release is to be minimised within the Port of Cairns (high risk 
waters are not be released at all), and a record kept of volumes, location and 
timing of ballast operations.  

Monitoring and Reporting Vessel Master to maintain record of operations and review for non-
conformances.  

Periodic vessel inspections may be conducted by Ports North 

9.9.5 Amenity 
 

Amenity Protection 

Performance Objectives To protect the amenity and minimise nuisance on surrounding sensitive 
receivers. 
 

Performance Indicators No complaints received from sensitive receivers during maintenance 
dredging 

Management Actions Ensure that engines and equipment on board the dredge are properly 
maintained in good working order. 

Maintain and operate all equipment on board the dredge in a safe and 
efficient manner. 

Carry out non-essential maintenance during day-light hours. 

Backhoe dredging in berth pockets is to be undertaken during daylight hours 
where possible. 
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Amenity Protection 

Noise sensitive receptors should be informed of any out-of-hours 
construction works in advance (preferably at least one weeks’ notice, except 
for emergency works) of works occurring 

Any noise emissions should be compliant with the requirements of the 
Environmental Protection Noise Policy, 2008.  

No airborne pollutants should be released that cause nuisance to sensitive 
receptors.  

Monitoring and Reporting Any noise complaints are to be investigated immediately and remedial action 
taken.  
Records of all complaints to be kept and made available to administering 
authorities upon request.  

9.9.6 Cultural Heritage 
 

Protection of Cultural Heritage Values 

Performance Objectives To ensure dredging operations do not disturb/destroy items of cultural 
significance and meet Duty of Care obligations 

Performance Indicators No items of cultural significance damaged or disturbed during maintenance 
dredging  

Management Actions Cultural heritage groups will be consulted on maintenance dredge 
campaigns through the TACC.  

Dredge contractors will be made aware of cultural heritage places or items 
and routinely inspect hoppers (Backhoe Dredging only, where inspection of 
material is possible) for artefacts.  

Monitoring and Reporting Any cultural heritage items found will be reported to Ports North 
Environmental Manager, who will engage with cultural heritage groups on 
the nature of the find and appropriate protection procedures.  

9.9.7 Waste Management 
 

Waste Management 

Performance Objectives To minimise the release of potential contaminants to the environment 

Performance Indicators No contaminants released to the environment 

Management Actions Wash down of vessels should only occur if sweeping is not effective 

Wash down of deck or equipment, if required, shall only occur within the 
designated dredge area or DMPA. 

Vessel must be fitted with appropriately sized waste disposal bins. 

Vessel bins to be secured and fitted with secure lids to prevent material 
being blown overboard during storage or handling. 

Where practicable, ensure all material compacted to further prevent 
unintentional loss. 

Ensure the bins are collected and emptied while at berth at appropriate 
intervals (e.g. emptied at 75% capacity or below). 

All sewage generated on-board is to be directed to the on-board treatment 
system. The system must be designed to meet the Queensland legislative 
standard for Grade A treated sewage. 
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Waste Management 

Effluent from the treatment system is only to be discharged in appropriate 
locations to ensure compliance with the Queensland Transport Operation 
(Marine Pollution) Act and Regulation (refer to s48 of the Act and Sch. 4 of 
the Regulation). 

All effluent is to be diverted to holding tanks when operating in nil discharge 
areas. 

The holding tank is to be pumped out either in accordance with untreated 
sewage requirements under Queensland legislation or otherwise by 
appropriate licensed contractors while the dredge is in port. 

All hazardous waste must be stored in an appropriate and secure manner 
and clearly marked in accordance with legislative requirements. 

Collection and transport of designated hazardous wastes is to be undertaken 
only by a licensed contractor. 

All procedures to minimise spills or leakage during storage and transfer shall 
be followed. Spill response equipment must be easily identifiable and 
conveniently located so as to respond to a spill if it occurs. 

During fuel bunkering a licensed contractor is used and fuel levels are 
monitored, and appropriate spill containment measures are in place.  

Monitoring and Reporting The Vessel Master is to undertake daily inspections of all storage equipment 
for damage, leaks etc.  
Any overboard spills are to be reported immediately to PN and the Harbour 
Master. 
Records of all discharges, on-board and over-board spills are to be recorded 
daily and investigated promptly.  
Records of all waste removed from the vessel are to be kept.  

9.10 Adaptive Management 
Monitoring over the term of the previous 10-year Permits suggests that impacts from dredging and 
placement operations at Cairns Port are being well managed and present a low risk to sensitive 
receptors. 

However, as dredging operations and the status of marine ecosystems may change over time, review 
and continual improvement mechanisms will be implemented to ensure that the management and 
monitoring programs described in Chapters 9 and 10 specifically addresses potential impacts and 
issues of concern to stakeholders. As use of the DMPA (2022-onwards) commences it is also prudent 
to confirm that impacts are as predicted, as placement at that location has not previously been 
monitored in real-time. Modelling has demonstrated however, that there is no impact to sensitive 
receptors anticipated from the DMPA (2022-onwards)  

Where relevant, information from the monitoring programs will be used to inform any required 
changes to the dredging program on an annual basis by Ports North to ensure that the management 
objectives are achieved. 

Engagement with approval agencies and the TACC group will be ongoing and may also lead to 
opportunities for continual improvement.  
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10 Monitoring Framework 

10.1 Overview of Monitoring Approach 
Ports North has in place a framework for monitoring as part of their EMS, which refers to the LMDMP 
for specific direction on the management of dredging and the monitoring approach framed within 
them. This includes a process for responding to the findings as they arise, and then for actions where 
there is a need to carry out monitoring of dredging or bed levelling operations. This is complemented 
by the long-term monitoring of the health of the seagrass meadows and understanding 
hydrodynamics of the port to help predict any potential impacts.  

Ports North will oversee the implementation of the monitoring plan, with each component being 
undertaken by appropriately qualified staff and marine scientists. 

Overall, the monitoring plan is made up of a combination of regular ambient monitoring (long-term 
monitoring) and individual dredging event related monitoring determined by the information needed 
for each campaign.  

The monitoring approach documented in Table 10-1 aims to: 

• Assess the long-term ambient environmental health of the Port and nearby sensitive receptors 

• Detect any impacts from maintenance dredging, both immediately after dredging campaigns and 
over time (impact monitoring) 

• Collect data that will be used to drive continual improvement (all monitoring). 

These aims will be met through the implementation of a tiered approach to monitoring. Results from 
the monitoring program will be used to inform the relevant stages of the dredging management 
framework. 

The management options above give rise to the following monitoring elements that are considered 
suitable for implementation to ensure the condition of the environment in and around the port is 
understood and checked periodically and impacts are minimised and managed. 

Table 10-1 sets out the approach to monitoring under this LMDMP for the period between 2022 and 
2032.  

The approach represents a slight revision of the monitoring program that was enacted from 2010 as 
set out in the Port of Cairns LTMP 2010-2020.  

The revised approach takes into account the results of previous surveys and monitoring including 
the CSDP as well as ongoing discussions with the TACC. Specific details of what has been changed 
are contained in Section 10.2.  
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Table 10-1 Long-term Monitoring Approach for 2022 - 2032 

Monitoring 
Component 

Impact Hypothesis Activity Description Timing 

A
nn

ua
l 

Pe
rio

di
c 

Sediment Quality Placement of dredged material will not 
result in contaminant related impacts to 
the marine environment 

Placement Sediment sampling and analysis in accordance with approved SAPs 
and comparison of levels to screening limits outlined in NAGD (see 
Section 10.2) 

Y Y 

Water Quality Sediments generated during dredging 
and placement do not subsequently 
reach sensitive areas in amounts that 
would be harmful to the ecological 
value and amenity of the area 

Dredging 
and 
Placement 

Visual water quality monitoring adjacent to loading activities. Y  

Dredging Water samples collected from within the dredge plume (dredge site) 
and adjacent areas and analyzed for trace metals and nutrients. 

 Y 

Dredging 
and 
Placement 

Confirmation monitoring of water quality during 1st and 6th dredge 
campaign at both the dredging and placement areas under this 10-year 
LMDMP or if new TSHD plant is used - see Section 10.2 

 Y 

Benthic Habitat 
and Communities 

Maintenance dredging activities do not 
result in impact to sensitive receptors. 
and 
The deposited material does not result 
in long term changes to benthic 
communities outside DMPA. 

Dredging Monitoring for seagrass (annually) 
Port baseline surveys (each three years) 

Y Y 

Placement Benthic fauna and flora sampling and particle size analysis at sites 
within and adjacent to DMPA (proposed every five years - see Section 
10.2) 

 Y 

Hydrographic 
Survey 

The deposited material does not result 
in navigation hazards within and 
adjacent to the DMPA. 

Placement  Hydrographic survey of DMPA, as well as pre and post surveys of 
channel 

Y  

That material placed at the DMPA 
(1990-2021) is retained in place and 
extent of long term loss is minimal. 

Placement Hydrographic survey program is to be enacted at and adjacent the site 
each five years (2022, 2027, 2032) to verify bathymetry of the disused 
site, and enable a report on any changes to be provided. 

 Y 

Marine Pests Maintenance dredging does not result 
in the introduction of marine pests into 
new environments within the port area 

Dredging 
and 
Placement  

Surveys of the DMPA location, and dredge areas to verify status of 
marine pests within the port, (see Section 10.2), as part of the SAP 
process for each area, as well as ongoing implementation of ambient 
monitoring via the Q-SEAS (or equivalent) program. 

 Y 

Ambient Water 
Quality across 
Trinity Bay 

N/A Baseline Ongoing participation in the Wet Tropics Healthy Waterways Program 
(WTHWP) monitoring program which measures ambient water quality 
at set locations.  

Y  
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10.2 Amendment to Monitoring Approach 
Specific amendments to the monitoring regime from the previous LTMP (as referred to in Table 10-1) 
are outlined below: 

10.2.1 Sediment Quality Survey and Monitoring  
Informed by the review of sediment quality outlined in Advisian (2021) presented in Appendix B 
changes to the sediment quality monitoring were proposed. These include as follows:   

• A reduced (i.e. halved) number of sampling locations for the channel dredge area, based on the 
availability of good quality data with a currency of five years. This approach has previously been 
undertaken under approved SAPs and assessed as valid for ongoing implementation. Therefore, 
this approach will be undertaken for the term of the LMDMP, subject to regular review as part of 
each SAP implementation.  

• Reduction of sampling frequency for the channel dredge area, from annually to every three years 
based on consistent outcomes, currency of good quality data and no new contamination sources 
emerging (i.e. major spills or new industry) was considered. However, this was assessed and 
determined to be not supported for ongoing implementation throughout the term of the LMDMP, 
with sampling of the channel to occur prior to each campaign. 

• Reduction in sampling frequency was proposed for the non-channel areas, however this was not 
supported due to the higher potential for contaminant inputs. As such, through the assessment 
and granted conditions these areas will be subject of sampling prior to each campaign. 

• Submission of a SAP on a three yearly basis was proposed, however due to the complexity of 
aligning this submission with potential dredging schedule, changes to volumes and required 
sampling intensity and analytes, a format of a master Sediment Sampling Analysis Plan is 
presented as an attachment to Appendix B. This document outlines the core background and 
methodology, and is to be implemented via campaign specific sampling plans with a consolidated 
content of the variable items (e.g. forecast volume, sample site maps, contaminant analyte list 
and variations to the main methodology stated in the LMDMP, Appendix B attachment master 
SAP). 

      

Outcomes of the review and assessment are reflected in Section 7.6 of Appendix B. The explanation 
and justification for these changes is provided below. 

Sampling Locations  

Ports North has undertaken sediment characterisation surveys in Cairns Port on an annual basis 
since 1995. These surveys have been in accordance with the NAGD assessment framework (and 
previous National Ocean Disposal Guidelines for Disposal of Dredged Material (NODGDM; 
Environment Australia 2002) with survey results indicating that sediments to be dredged exhibit 
consistent contaminant attributes suitable for unconfined ocean placement.  

The NAGD states that good quality data has a currency period of five-years and where this supports 
dredge area categorisation, according to the NAGD, as probably contaminated or probably clean, 
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the number of sampling locations may be halved. This approach has been adopted for the Outer 
Channel (OC) in the 2010 LTMP where the number of locations reduced from 27 to 14. This has 
been approved by GBRMPA for past SAP implementation for the channel and will remain. 

All other dredge areas have been sampled at a greater intensity than what has been required for the 
forecast volume, and to meet the minimum number of sampling locations required under NAGD 
guidance. 

A reduction in non-Outer Channel areas, was proposed as an outcome of the evaluation of 2010-
2021 SAP process outcomes, however, this reduction was not supported during the assessment 
phase, and will not be adopted for the non-Outer Channel areas. Sampling will be conducted prior to 
each respective campaign under each specific sampling plan.   

Sampling Frequency 

Sediment has been characterised at the Port on an annual basis. Historical assessment shows that 
contaminants in sediment sampled are typically below the NAGD or local Screening Levels during 
Phase II assessments. In cases where exceedance of screening levels occurs, the Phase III 
assessments have consistently indicated that sediments to be dredged are suitable for unconfined 
ocean placement.  

The trend analysis (refer Appendix B) suggests that the trend of contaminant levels in sediment 
sampled to be stable or probably decreasing with the exception of Diuron at the (Inner Port) IP. 
Notwithstanding the trend identified for Diuron, concentrations of this potential contaminant at the IP 
have remained below the literature derived guideline. In alignment with advice previously received 
from GBRMPA, it is considered that monitoring of Diuron should occur during sampling campaigns.  

 

The balance of dredge areas will remain subject to SAP assessment in advance of dredging, and 
the frequency of implementation will be informed by the frequency of dredging required, for example 
annual for the Inner Port, each two years for the Navy Base (outer), or in the order of each 3 to 4 
years for the Commercial Fishing Bases. 

SAP methodology and approach to implementation will remain consistent with the approach adopted 
in the LTMP (WorleyParsons, 2010). A description of SAP approach is provided in Section 7.6 as an 
attachment to Appendix B. 

Should there be a change in land uses (or potential contaminant sources) within strategic port land 
or the broader catchment, the sampling frequency may be increased to reflect these changed 
circumstances, in consultation with GBRMPA.  

Marine Pests  

Sediments proposed for dredging within each specified dredge area have been assessed for the 
presence / absence of introduced marine pest species concurrently with annual maintenance 
sediment characterisation (via sieved grabs or benthic sleds) since 2010.  

Surveys over that period did not identify any introduced marine pest species. This was not 
unexpected and is consistent with discussion made in the 2010 LTMP, which identified the likelihood 
of target marine pest species occurring within sediments to be dredged as low, reflecting non-
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detection in historical monitoring (WorleyParsons, 2010). Additional marine pest surveillance 
undertaken by DAF-Biosecurity QLD using a network of settlement plates, and plankton samples 
evaluated by eDNA methods, has also confirmed this conclusion.  

Based on the results of annual surveys and surveillance completed to date, the presence of target 
marine species in sediments to be dredged and placed in the Marine Park is considered to be low 
risk. Nonetheless, Ports North propose to support the Q-SEAS settlement plate surveillance and 
plankton sampling undertaken by DAF, or an equivalent program. This will continue to provide the 
regular baseline surveillance monitoring required. Although the assessment of grabs and sleds 
sampling findings indicated there was limited additional value of continuing the introduced marine 
pest surveys of the actual sediment within the SAP process, a reduction (or cessation) of sampling 
effort was not supported during the Permit and LMDMP assessment phase. Therefore, marine pest 
surveys integrated into the SAP processes is to be continued to inform relevant agencies on status. 

10.2.2 Other Sediment Monitoring Recommendations  
Recommendations regarding additional sediment monitoring were also proposed in relation to the 
following:  

• PFAS sampling and analysis 

• Physical characteristics data for maintenance dredge material. 

PFAS 

Although research is ongoing, PFAS has been identified as an emerging contaminant due to its 
widespread historic use. Previous detection at the Port of Cairns has occurred, along with a spill of 
AFFF concentrate; however, this was shown to be a low risk to maintenance dredging areas. 
Nonetheless, as there is increasing evidence regarding impacts of PFAS on the environment and 
human health (NEMP, 2018) a precautionary approach should be adopted for sediment testing. As 
such, PFAS sampling and analysis will be an inclusion with the secondary list of contaminants within 
each of the SAP implementation for the term of the LMDMP. 

Physical Characteristics 

During compilation of the technical review (Appendix B), a data gap for certain geotechnical 
properties (shear strength, permeability, cohesion etc) for select dredge areas was identified and a 
recommendation made for additional sediment collection. This action was completed at the end of 
2020 and included at Attachment Section 7.2 of Appendix B and confirmed that the conclusions on 
the suitability of maintenance material for certain uses continues to remain valid.  

As this detailed study of physical characteristics data has been completed and represented in 
Appendix B, future implementation of the SAP process will include the standard Particle Size 
Distribution (PSD) analysis,       

10.2.3 Water Quality Validation Monitoring  
The Guidelines for Long-term Maintenance Dredging Management Plans (TMR, 2018) state that 
real-time reactive monitoring is required when risk assessments indicate the potential for significant 
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unplanned or uncertain impacts, and where there are opportunities to minimise or avoid these 
impacts.  

As maintenance dredging poses a low environmental risk in Cairns, it is proposed that ‘validation’ 
water quality monitoring will be undertaken: 

• during the year 1 campaign and then again at the year 6 campaign

• if a new TSHD vessel undertakes the maintenance dredging activity (e.g. if the existing
maintenance dredge (the “Brisbane”) is not used or replaced.

This type of monitoring aligns with the ‘impact monitoring’ in the TMR (2018) guidelines, which is 
used to confirm that predicted impacts did or did not occur, and to inform changes that need to be 
applied to successive campaigns.  

Confirmation monitoring would be undertaken as outlined in the following sections. The results of 
Year 1 and Year 6 (campaign-specific) monitoring would be reviewed after each campaign to 
determine if any exceedances of threshold values occurred during the campaigns. Any exceedances, 
along with any ‘lessons learnt’, would be used to update campaign specific EMPs and environmental 
monitoring programs. 

10.2.3.1 Design and Thresholds for Determining Potential Impact 
Appendix E sets out the derivation of the threshold values (or trigger levels) that were used to assess 
impacts as part of the CSDP EIS and the 2019 capital dredging campaign.  

These threshold values were originally proposed to be derived using baseline turbidity plus the zone 
of low to moderate impact (ZLMI) threshold values to provide a ‘total’ turbidity threshold value (as 
opposed to an above background value). However, the Department of Environment and Science 
(DES) specified slightly different limits in the Environmental Authority (EA) which were derived from 
the 80th and 95th percentile values of site-specific baseline dry season data (as both capital and 
maintenance dredging is typically undertaken during the dry season in Cairns, to avoid the cyclone 
season). These 80th and 95th percentile values were used during dredging to assess 15-day and 6-
day rolling medians, respectively.  

As these EA limits were used successfully during the capital dredging campaign, it is proposed that 
threshold values for maintenance dredging campaigns should be similar, and are included in Table 
10-2.

While Table 10-2 includes thresholds for the sites monitored during the 2019 capital dredging (i.e. 
the CSDP), based on the favourable water quality results of the 2019 campaign, the water quality 
testing program during maintenance dredging and impact thresholds are only proposed at a subset 
of these sites shown in bold in the Table 10-2. These four sites represent a useful geographic spread 
of areas that could most likely be affected by dredging and placement; and the sites can act as impact 
sites or control sites depending on the prevailing direction of wind, wave, and current during the 
dredging campaign.  
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Table 10-2 Impact Assessment Thresholds 

Monitoring Location  Turbidity Threshold (NTU) Threshold Type 

Palm Cove (Double Island) 57 15-day rolling median 

125 6-day rolling median 

Yorkeys Knob  58 15-day rolling median 

100 6-day rolling median 

Trinity Bay  40 15-day rolling median 

173 6-day rolling median 

Upper Trinity Inlet  12 15-day rolling median 

26 6-day rolling median 

False Cape  82 15-day rolling median 

144 6-day rolling median 

Cape Grafton  121 15-day rolling median 

248 6-day rolling median 

10.2.3.2 Impact Monitoring Methodology 
In terms of how impact monitoring using the thresholds would be implemented during maintenance 
dredging, a similar approach to what was successfully implemented as part of the 2019 capital 
dredging campaign can be utilised. 

During dredging, monitoring data can be data logged for later collection from each site, or 
downloaded from each site remotely via telemetry. This data would be stored and processed using 
a system that allows: 

 Manual and automatic data processing – including QA/QC data checking and flags. 

 Storage and export of historical data. 

The 10-minute raw turbidity data would be processed and, following a QA/QC process, the following 
would be calculated: 

 6-day rolling turbidity median.  

 15-day rolling turbidity median. 

The 6-day and 15-day rolling median values for each site would be compared to the threshold values 
set in Table 10-2.    

Frequency of threshold based impact monitoring will be determined as part of the Year 1 validation 
processes, or in the event of a change in dredge equipment or a major change to dredging activity 
e,g, may be considered when a contingency dredging event is required. 

Following the completion of the maintenance dredge campaign, a review of this data including 
compliance with the rolling medians will be undertaken and considered in the consultation with the 
TACC. Should the data review show that impact assessment threshold values were exceeded at any 
time during the campaign, there would be a further investigation of the data including the dredge logs 
and ambient weather conditions to determine if exceedances were likely attributable to dredging. 
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Based on these investigations, it would then be determined if there is a need for more frequent 
monitoring regime and/or any changes to dredging practices.  
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11 Performance Review 
A range of measures are enacted to ensure that the process for management of maintenance 
dredging at the port, and the objectives of this plan are addressed. This includes a range of 
mechanisms outlined below (inclusive of record keeping, auditing, and performance correction etc,) 
to ensure management effectiveness of this Plan and how well it addresses the objectives, indicators, 
compliance performance, and reporting obligations such that it incorporates a process to enable 
continuous improvement. The following sections expand on those measures. 

The Environmental Code of Practice for Dredging and Dredging Material Relocation (Ports Australia 
2016) identifies that ‘transparent and open information sharing is important to improve knowledge 
and to understand community values, client needs, and government expectations. Communication 
and reporting is an important component of this, to demonstrate performance and provide for 
community accountability’. 

11.1 Reporting and Record Keeping 
During dredging activities, Ports North (or their contractors) will keep records which detail: 

• The times and dates of when each material placement run is commenced and finished 

• The position (by GPS) of the vessel at the beginning and end of each placement run with the 
inclusion of the path of each dredge material relocation run 

• The volume of dredge material (in cubic metres) placed for the specific operational period. These 
records will be retained for audit purposes 

• Detail of any spill of oil, fuel or other potential contaminant, details of remedial action and 
monitoring instigated as result 

• Details of any marine megafauna observations during dredging activities 

• Time and duration of any alterations to the program, including stop work actions, as a result of 
any environmental mitigation measure. 

Post the dredging program, Ports North will: 

• Undertake a bathymetric survey of the dredged area and dredge material placement site 

• Within two months of the completion of the bathymetric survey provide a digital copy of the final 
survey results to the RAN Hydrographer, copied to relevant regulatory agencies 

• Continue monitoring as per the LMDMP 

• Report on outcomes as required under the QLD-MDS Annual reporting requirements 

• Consider outcomes of the works and above records in the planning for proceeding year’s works. 

In fulfilment of this principle, reporting under this Plan will involve: 

• Regular updates to the TACC on any planned or conducted dredging activities 

• Publication (on the Ports North website) of an annual report detailing 
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○ Dredging activity in the past 12 months 

○ Results of any environmental monitoring associated with dredging actions 

○ Indications of any possible upcoming dredging activities. 

For any operations covered by a Commonwealth Sea Dumping Permit, an annual report meeting the 
International Maritime Organisation’s reporting requirements will be submitted to the Australian 
Government each year. The report will summarise the dredging and disposal monitoring activates 
undertaken during the year, including: 

• Permit number 

• Permit start and expiry dates 

• Locations and type of material dredged 

• Volume dredged at each location 

• Disposal locations used 

• Disposal method used. 

11.2 Deliverables and Performance Indicators 
Table 11-1 below identifies those items from preceding sections where commitments, initiatives and 
actions have been specified and these indicators will form the basis of audit criteria to indicate the 
success or otherwise of the management measures which is essential in verifying the effectiveness 
of this LMDMP. 

Table 11-1  Performance Indicators - Commitments, Initiatives, and Actions 

Indicators Frequency Format/Record 
(a) TACC of relevant stakeholders is 

established and meets regularly 
Annual for the Permit and 
LMDMP term 

Established 
committee and formal 
meeting minutes 

(b) TACC meeting Annual Meeting or 
teleconference, and 
formal meeting 
minutes 

(c) TACC provides scientifically valid advice 
and consultation 

Update from each stakeholder 
group per meeting, or if 
specifically requested at any 
point by Ports North or 
GBRMPA 

Meeting contribution, 
or advice document 

(d) Latest version of LMDMP, once approved 
by GBRMPA is available via Ports North’s 
website, including any subsequent 
approved future versions. 

For the Permit and LMDMP 
term, and published within 
timeframe specified in Permit 

Website link 

(e) Environmental Management Plan for the 
all vessels are in place for dredging 
campaigns 

Per dredge campaign EMP document and 
evidence of EMP 
implementation audits 

(f) Dump Records up to date and available Per campaign-as per Permit 
Condition 

Log records – 
hydrographic  
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Indicators Frequency Format/Record 
(g) Hydrographic plans for dredge area and 

dump ground are up to date and supplied 
to GBRMPA, RAN and if required, the 
TACC 

Post campaign-as per Permit 
Condition 

Final hydrographic 
survey drawings held 
by Ports North survey 
section 

(h) Monitoring programs are implemented To meet schedule at Table 
10-1 

Final reports on each 
Program/Initiative 
available to TACC, 
and stakeholders 

(i) Final monitoring program reports are 
provided via the Ports North website 

At completion of final reports Website link 

(j) Continual improvement in the 
implementation of contemporary best 
practice environmental stewardship by 
Ports North  in management of dredging 
and disposal at the Port,   

For the Permit and LMDMP 
term 

Evidence of 
implementation of this 
LMDMP 

(k) Maintain annual reporting requirements 
under the Sea Dumping Permit. 

Annually by 31 January of 
subsequent year 

IMO Report Form 

(l) Technical review of placement area 
capacity and future needs 

At end of LMDMP term Spoil ground capacity 
study report 

(m) EMP Management Elements Performance 
Indicators are achieved as per respective 
campaign type 

Each campaign  
- specific EMP applicable to 
each of TSHD, grab dredge 
and Bed Levelling campaign 

EMP Close Out 
Report and/or Internal 
verification checklist 
or audit reports 

(n) Review of maintenance dredging risk 
assessment  

Annually Update of risk 
assessment 

(o) Review of compliance with licence 
conditions 

Annually and/or during each 
major dredge campaign 

Inspection records, 
Auditing report 

11.3 Auditing 
This plan is intended to demonstrate commitments to improving the long-term management of 
maintenance dredging and placement activities. The plan is supported by a range of prior studies 
and builds on past EMPs for the port location and in conjunction with a long history of dredge records, 
campaign specific data, and records provided to the respective agencies.  

Audits and inspections will be undertaken to confirm that activities are carried out in line with the 
defined requirements set out in this LMDMP, approvals, and associated management documents, 
including performance indicators as audit criteria. Audits and inspections may also include assessing 
compliance with relevant legislation or other compliance obligations. 

Due to the ongoing conduct of maintenance dredging throughout the port each year (rather than an 
occasional one-off campaign), a review of permit compliance and LMDMP requirements generally 
has occurred toward the end of each recent year and informed the annual IMO reporting process 
required under the permits. This process has also been utilised to inform the annual reporting 
required under the TMR MDS, and also to feed into the Annual Maintenance Dredging Risk 
Assessment for the subsequent year for the TMR-Qld Ports implementation of the MDS. EMP 
implementation outcomes and more formalised audits and inspections will be initiated and completed 
each maintenance campaign by the Environment Manager or by a suitably qualified auditor. Audit 
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reports may be provided to external regulatory authorities as and when required. Audit findings and 
reports shall be provided to the management team and, staff responsible for the dredging works. 

Informed by the outcomes of the above process, the need for external or third party auditing or review 
of this plan will be considered by Ports North. Outcomes of such audits will be considered initially by 
Ports North via review of the LMDMP and progress on the process conveyed via the TACC to ensure 
any technical feedback is incorporated in the response to audit. 

11.4 Non-conformance and Corrective Action 
Events such as incidents, complaints, and monitoring exceedances result in investigations to 
determine root cause and corrective action consistent with PN EMS requirements. The processes 
for responding to non-conformances are detailed in Section 9 of this document. Reporting to 
regulatory authorities is undertaken in accordance with the conditions of statutory authorities relevant 
to maintenance dredging as described in the EMP. 

Corrective actions ensure that the organisation mitigates the reoccurrence of environmental 
incidents, complaints, and monitoring exceedances and ensures continuous improvement of 
dredging operations. Corrective actions identified to manage the dredging operations are detailed for 
each potential risk category in the respective EMP’s. This incorporates monitoring undertaken under 
the Environmental Monitoring program as set out in Chapter 10. 

11.5 Internal and External Reporting 
To ensure Management and Board are fully informed as appropriate, of the risks associated with 
maintenance dredging, internal reporting is undertaken in accordance with Ports North Risk 
Management Framework established under their EMS. 

Reporting to regulatory authorities is undertaken in accordance with the conditions of statutory 
authorities relevant to maintenance dredging and placement. 

Ports North also participates in comparative analysis and coordinated maintenance dredging 
reporting to TMR in accordance with Principal 8 of the MDS and communicates with the TACC 
(Chapter 4). 

The current approved version of the Port of Cairns LTMP once approved) and monitoring results are 
to be published on the internet for public access. In accordance with Principal 16 of the MDS, relevant 
documents or summaries will be provided to the TACC and made available, along with reporting 
components required under the MDS. 

Ports North facilitates meetings with the TACC where the outcomes of monitoring programs are 
reviewed and discussed, and a data access request process is established where such information 
is requested by external entities on environmental monitoring data and reports. 

11.6 Continual Improvement and Changes to the LMDMP 
Review and improvement commitments, as outlined in Sections 9 and 10, in line with the MDS 
Framework have been incorporated into the management framework for maintenance dredging 
activities at the Port to ensure that activities remain consistent with leading practice management. 
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This framework contributes to the ongoing protection of the GBRWHA and the continued port 
operating efficiency over the long term. 

This LMDMP will be reviewed and updated at least once each 5 years, or when one of the following 
occurs: 

(a) When permit conditions have been changed or amended or new permits issued; 

(b) At the request of the administering agency; 

(c) When monitoring results report substantially different impacts than were predicted, or 

(d) If an incident occurs that poses a significant risk to effective future management of dredging 
activity. 

The current approved version of this LMDMP will be maintained on the Ports North website – 
www.portsnorth.com.au.  

http://www.portsnorth.com.au/
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Table 11-2 Review and Continual Improvement Summary 

Document Review Context Interval Key Drivers 

LMDMP Review maintenance dredging and sea disposal requirements. 
Consider monitoring relating to the consequences of placing maintenance dredging 
material into the marine environment; and the possibility of avoiding or reducing the need 
for future placing of maintenance dredge material at sea by identifying and assessing the 
viability of long term solutions and best environmental outcomes. 
To ensure the LMDMP reflects the most up to date understanding of risk, sedimentation 
processes, options available for sediment management including re-use or disposal, and 
the management of the impacts of maintenance dredging. 

Every five 
years or as 
required 
through 
permit 
renewal 
preparation 

The Reef 2050 Long-Term Sustainability 
Plan (DoEE, 2015) 
Maintenance Dredging Strategy for Great 
Barrier Reef World Heritage Area Ports 
(TMR 2016). 
National Assessment Guidelines for 
Dredging (DEWHA, 2009) 
Guidelines for Long-term Maintenance 
Dredging Management Plans (TMR 2018) 

EMP To ensure continual improvement by updating the EMP (Chapter 9 of this LMDMP) based 
on the learnings of the previous campaign and ensuring that the EMP reflects the most up 
to date understanding of risks specific to each campaign.  
Ensure that the Brisbane and Wilunga EMPs reflect the environmental management 
requirements in this document.  
Reviews should consider; the performance of the previous maintenance dredging campaign 
and monitoring results; the volume and extent of required maintenance dredging; an 
environmental risk assessment; updates to scientific research and leading practice 
management and monitoring techniques. 

Every year or 
as required 

Guidelines for Long-term Maintenance 
Dredging Management Plans (TMR 2018) 

Environmental 
Monitoring 

To ensure that appropriate monitoring and adaptive management is in place 
Management review is in place for each campaign based on longer-term commitments 
made in the LMDMP and campaign specific risks and improvement opportunities are 
identified through the EMP review process. 
The Environmental Management section (Section 9) outlines processes which ensure that 
risks continue to be actively managed during each campaign. 

Every five 
years or as 
required  
 
Ongoing 

Guidelines for Long-term Maintenance 
Dredging Management Plans (TMR, 
2018). 
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12 Supporting Information 
The technical appendices (A-E) that are listed and described in Table 12-1 form attachments to the 
main LMDMP. The corresponding chapter number of the LMDMP to which the appendix primarily 
relates is also shown. 

Table 12-1 Supporting Information – Technical Reports 

Appendix 
Ref 

Document Title and Description Relevant LMDMP Chapter 

A Water Quality Data Summary 
Prepared by BMT 
Description -  
Detailed water quality sampling and analysis 
undertaken during prior Port of Cairns 
maintenance dredging campaigns. 

Supports Chapter 3 – Baseline 
Environmental Values 

B Technical Memorandum on Sediment 
characterisation and sediment quality 
Prepared by Advisian 
Description -  
Detailed information and summary about dredged 
sediment characteristics including physical and 
chemical composition of the sediments and 
history of sediment quality sampling and testing 
under the NAGD 

Supports Chapter 5 – Sediment 
Assessment 

C Technical Report on Summary of benthic 
ecological investigations of offshore DMPA areas  
Prepared by BMT 
Description -  
Detailed information and summary about benthic 
habitat assessment and surveys undertaken of 
the offshore area within and adjacent to the 
marine DMPA (1990-2021) 

Supports Chapter 6 – Marine Dredge 
Material Placement Area 

D Technical Report on Numerical modelling 
assessment of dredging and placement 
Prepared by BMT 
Description -  
Methodological information and results of 
numerical modelling investigations to support the 
LMDMP. Reported through the findings of the risk 
assessment, the modelling looked at the 
generation of turbidity during dredging and 
placement and its potential impacts on sensitive 
receptors (seagrass, corals, etc.) as well as the 
long term retentiveness of the DMPA. The 
modelling was undertaken using BMT’s three-
dimensional hydrodynamic model that was 
developed for the CSD Project and was third party 
peer reviewed in accordance with GBRMPA 
Modelling Guidelines.  

Supports Chapter 8 – Risk Assessment 
and Chapter 7 – Marine Dredge Material 
Placement Area 



Port of Cairns Long-term Maintenance Dredging Management Plan 2022-2032 164 
Supporting Information  

 

G:\admin-share\Admin\B24065.g.gwf_Cairns LTMD Approvals\R.B24065.001.11.LMDMP.docx   
 

 

Appendix 
Ref 

Document Title and Description Relevant LMDMP Chapter 

E Technical Memorandum on Environmental 
thresholds for dredge-related impacts  
Prepared by BMT 
Description -  
Derivation of environmental thresholds for key 
water quality parameters and sensitive receptors 
that were used to inform the assessment of 
impacts as part of the risk assessment and inform 
the proposed monitoring approach by setting 
performance objectives to protect environmental 
values 

Supports Chapter 10 – Monitoring 
Framework 
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