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NOTE 

This report has been prepared on behalf of and for the exclusive use of the proponent/port operator and their 

consultants. 

This report was developed by Oceanica Consulting Pty Ltd using a standard document template and structure 

supplied by Oakajee Port and Rail Pty Ltd 

Copying this report without the permission of the proponent/port operator is not permitted. 
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LIST OF ACRONYMS AND ABBREVIATIONS 

 

AHD 

 

Australian Height Datum 

CD Chart Datum 

CMST Centre for Marine Science and Technology (Curtin University) 

dB Unit of sound i.e. decibels at 1 micropascal (pressure = force per unit area) 

DBCLRMP Dredging, Breakwater Construction and Land Reclamation Management Plan 

DEC 

DSD 

Department of Environment and Conservation 

Department of State Development (current proponent) 

EMP Environmental Management Plan 

EMS Environmental Management System 

EPA Environmental Protection Authority 

EPASU Environmental Protection Authority Service Unit (recently restructured to the OEPA) 

EP Act Environmental Protection Act 1986 (State) 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) 

GPA Geraldton Port Authority 

IMP Introduced Marine Pests 

MFFMP Marine Flora and Fauna Management Plan 

MS469 Ministerial Statement 469 

OEPA Office of the Environmental Protection Authority 

OIE Oakajee Industrial Estate 

OPR Oakajee Port and Rail Pty Ltd  

PER Public Environmental Review 

PMF Protected Marine Fauna 
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PTS Permanent Threshold Shift 

RMS Root Mean Square 

SEL Sound Exposure Level 

SEWPaC Department of Sustainability, Environment, Water, Population and Communities 
(Commonwealth) 

SQMMP Sediment Quality Monitoring and Management Plan  

SSMP Shoreline Stability MP 

TTS Temporary Threshold Shift 

UNMP Underwater Noise Management Plan 

WC Act Wildlife Conservation Act 1950 (State) 

WQMMP Water Quality Monitoring and Management Plan  
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1. INTRODUCTION 

1.1  Background/Project Description 

In 1997 a proposal from the then Western Australian (WA) Government Minister for Resources Development led to an 

assessment of the Oakajee Deepwater Port concept by the Environmental Protection Authority (EPA), resulting in the 

release, on the 25th of February 1998, of Ministerial Statement 469 (MS469) by the then Minister for the Environment.    

The Statement established the legally binding environmental conditions under which the Oakajee Deepwater Port 

development could proceed, with the original term of the environmental approval extending to the 25th of February 2003.  

The term of the environmental approval has subsequently been extended on several occasions, the current expiry date 

being the 25th of February 2013.  The Minister for State Development is the proponent for the Oakajee Deepwater Port. 

Development of the Oakajee Port has been linked to expansion in the Mid-west iron ore mining sector.  The number of 

Mid-west iron ore projects currently being progressed has increased the impetus for development of the Oakajee 

Deepwater Port which led to the State Government initiating a competitive tendering process from consortia interested in 

developing the port and associated infrastructure.  Following the tender process, Oakajee Port and Rail Pty Ltd (OPR) 

was appointed in July 2008 by the State Government as the preferred developer of the Oakajee Deepwater Port.  On the 

20th March 2009 the State Government and OPR entered into a State Development Agreement, which provided OPR 

exclusive rights to build the Oakajee Deepwater Port and a railway line linking the port to the iron ore mines to the east. 

Consistent with agreements between the State Government and OPR, OPR is preparing the Environmental Management 

Plans (EMPs) required as conditions or commitments of Ministerial Statement 469 for the Department of State 

Development (DSD), which is the agency acting on behalf of the Minister for State Development.  

The Oakajee Deepwater Port will be located 24 km north of Geraldton on Western Australia's mid west coastline (Figure 

1.1), and will comprise a large breakwater sheltering up to three berths (being two Cape Class berths plus one further 

Cape Class berth or one Panamax berth), a tug and work boat harbour and associated land based facilities including ship 

loaders, conveyors, stockpile yard, stackers and reclaimers.  Additional facilities may be added at a later stage (subject to 

further approvals). 

Construction of the port is scheduled to commence in 2011 with current forecasts having the port operational in 2014.  Iron 

ore exports for the foundation development of Oakajee Deepwater Port are expected to be up to 45 million tonnes per 

annum. 

The Oakajee Iron Ore Export Development, being part of the broader Oakajee Development that includes provision for the 

industrial development in the Oakajee Industrial Estate (OIE), has three key project areas, as outlined in Table 1.1. 
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Table 1.1  Key OPR Project Areas 

Area Key Aspects Approval Status 

Oakajee Deepwater Port1 Includes breakwater, harbour basin, three berths, dredging, land reclamation 
and some port terrestrial aspects including storage area and access corridor.  
Excludes quarry. 

Approved (including Section 45C and 
46)2 

Port Terrestrial Includes storage stockpiles, ship loader, materials handling system, rail 
unloader, desalination plant, administration buildings, rail marshalling yards 
and workshop and other associated land based infrastructure 

Referred to EPA Nov 2009 

Pending Part IV PER3 

Rail Development Includes 570 km rail route and supporting infrastructure  Referred to EPA Nov 2009 

Pending Part IV PER 

 

1.2  Scope and Objective 

This document provides detailed management strategies to be implemented by the proponent/operator, which, in 

combination with regulated activities carried out by port and shipping operators, will minimise the risk of underwater noise 

associated with port construction from impacting on protected marine fauna.  In the Oakajee Public Environmental Review 

(AT 1997), Section 4.2.5 states that the EPA Objective for threatened and priority marine fauna is to  

Protect threatened and priority fauna consistent with the provisions of the Wildlife Conservation Act 1950. 

Condition 5.1 of MS469 states that: 

The proponent shall prepare a schedule for the preparation of Environmental Management Plans to the requirements of 

the Minister for the Environment on advice of the Environmental Protection Authority. 

Condition 5.3 of MS469 states that: 

In the Environmental Management Plans, the proponent shall provide strategies and actions to implement requirements 

which shall include: 

 (2)    A Marine Flora and Fauna Management Plan to minimise reduction in environmental values, to include: 

 detailed description of the mixed reef/seagrass habitat and its role in the ecology of on-shore waters;  

 a benthic survey prior to the selection of mooring and dredge disposal areas; and 

                                                           

1 The proponent for the Oakajee Deepwater Port Development is the Department of Statement Development. 

2 Ministerial Statement (MS469) was subsequently released (February 1998) outlining the conditions and commitments that the proponent must meet 

to construct a deepwater port at Oakajee.  The Port Marine approval was subject to a recent Section 45C and Section 46 approval confirming the 

marine facility location and extension to the existing approval. 

3 The Port Terrestrial and Rail Development were referred to the EPA in November 2009 under Part IV of the EP Act 1986 and the level of 

assessment for both aspects has been set at Public Environmental Review (PER).  The PERs were submitted in August 2010. 
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 a survey of the area for marine mammals prior to any blasting, and the avoidance of blasting should any marine 

mammals be present. 

Attachment 1 to MS469 includes the following commitment: 

 (6) The proponent will, prior to construction, prepare a Marine Management Plan... 

The marine management plan will address the issue of protection of offshore seal colonies, and any other applicable 

protection issues. 

In accordance with the requirement of MS469 and to protect marine fauna, OPR has prepared the Marine Flora and 

Fauna Management Plan (MFFMP) as an overarching document to provide a central point of reference for management 

of all potential impacts to marine flora and fauna. Several more specific management plans have been prepared as 

subsets to the MFFMP to address aspects such as underwater noise, dredge and introduced marine organisms. 

Additional management plans which support the overarching MFFMP include: 

 Dredging, Breakwater Construction and Land Reclamation Management Plan (DBCLRMP),  

 Introduced Marine Pest Management Plan (IMPMP), 

 Underwater noise Management Plan (UNMP). (this plan) 

Table 3-1 and Table 3-2 of the MFFMP identify all potential impacts to marine flora and fauna respectively and identify the 
specific management plans which have been prepared to address each impact in detail. 

This UNMP has been prepared in accordance with the requirements of conditions 5.1, 5.2(2) and commitment 6 of 

MS469. 

The UNMP provides information on management of potential impacts from construction noise on Threatened Species, 

which includes Vulnerable, Endangered or Migratory species, as defined by the Commonwealth Department of 

Sustainability, Environment, Water, Population and Communities (SEWPaC) Environment Protection and Biodiversity Act 

(EPBC Act); and supports the environmental referral made in accordance with the EPBC Act.   

This UNMP scope is limited to the underwater noise considerations associated with the construction phases of the 

proposed Oakajee Port.  Construction noise, particularly pile driving, is expected to be the most significant source of 

underwater noise.  No blasting is anticipated to be required for construction. 

The objectives of the UNMP are: 

1. To minimise the risk of acoustic injury or disturbance to marine fauna in the vicinity of Oakajee Port construction 
activities during the construction of the Oakajee Port; 

2. To provide an operational framework based on a risk analysis to identify, avoid and mitigate risks to protected marine 
fauna (PMF4) during construction of the port infrastructure; 

3. To ensure port operations comply with MS469, EPBC Act and WC Act (and other regulatory) requirements with 
respect to protection of marine fauna in relation to the construction of the Oakajee Port; 

                                                           

4 In the context of this UNMP, PMF are those marine mammals, reptiles, sharks, and fish listed as endangered or threatened species 

under the Environmental Protection and Biodiversity Conservation Act (1999) and identified at Oakajee using the protected matters 

search tool. 
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4. To outline a monitoring and surveillance program for marine fauna during the construction phase; 

5. To enable planning and optimisation of construction works taking cognisance of item 1 to 4 above. 

Note that management of marine fauna in relation to vessel strikes during construction is considered in the Marine Flora 

and Fauna Management Plan (MFFMP). 

This EMP is to be updated as required to keep it current to the activities and impacts relevant to the stage of the Project.  

This plan is expected to be made publicly available in compliance with Condition 5-4 of MS469. 
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Figure 1.1 Location of the proposed Oakajee Deepwater Port in Western Australia 
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1.3  Description of Key Works 

Construction Phase 

The proposed port construction is expected to occur over a 36 month period.  The major components will include: 

 Breakwater construction using land based equipment (i.e. rock placement); 

 Breakwater construction using barges; 

 Development of a bunded northern reclamation area; and, 

 Dredging. 

An outline construction schedule was developed to assist with development of the hydrodynamic model (APASA 2009a), 

which required an indicative schedule of the major construction components.  The anticipated schedule to complete each 

major construction activity is approximately: 

 Northern reclamation area breakwater construction – 18 months; 

 Marine Based Construction – 16 months; 

 Land Based construction – 18 months; and, 

 Dredging – 8 months. 

It is expected that the major construction activities will overlap so that the full construction campaign will be complete 

within a proposed 36 month construction period. 

To protect the Oakajee Deepwater Port harbour waters from prevailing seas and swell, a 2.5 km long (projecting 1.9 km 

offshore) rock breakwater will be constructed (Figure 1.2).  The breakwater will provide shelter for the port basin and allow 

dredging, pile driving and general berth construction to occur.  At the same time, a reclamation area abutting the shoreline 

will be constructed using dredged material for use as general port land.  This area, known as the Northern Reclamation 

Area will contain up to approximately 1.5 Mm3 of dredge material, while the primary settlement area with a capacity of 

approximately 2 Mm3 will be constructed onshore at the Southern Reclamation Area (Figure 1.3). 

The breakwater will be constructed from granulite rock sourced from a nearby quarry that will be developed as part of the 

Port construction.  It is expected that rock placement will occur from both land (using excavators) and sea (using barges).  

At its highest point the seaward crest of breakwater will stand at a level of 11.0 m CD and its design is capable of 

withstanding a 1 in 100 year storm event with no more than five percent damage.  The seaward walls of the breakwater 

will be armoured with rocks up to 30 tonnes in weight.  It is expected that the breakwater will take two years to construct. 

Dredging is required in the berth pockets, harbour basin and channel to achieve design depths ranging between -11 m CD 

in the turning basin and approximately -22 m CD in the outer channel enabling fully-laden Cape class vessels to safely 

manoeuvre and navigate the harbour basin and channel (Figure 1.2).  To achieve the design depths, dredging of 

approximately 2.6 Mm3 of material will be required (Table 1.2).  This volume incorporates a 0.5 m allowance for over 

dredging (Table 1.2).  Dredging will be carried out with a large Cutter Suction Dredge, which will cut the seabed material 

and pump it directly to either of the two settlement and reclamation areas.  During cutting and placement of dredged 

material in the reclamation areas it is expected that the volume of this material will increase to approximately 3.3 Mm3 due 

to ‗bulking‘ of the in-situ material.  The dredge will regularly move locations based on dredging and operational 

requirements as well as sea and swell conditions.  The dredge will move using an array of anchors, rather than being self 
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propelled.  The dredge will pump material as a slurry (consisting of solids and seawater) at a rate of approximately 

900 m3/minute to the reclamation areas (2).  It is expected that after an initial period of land reclamation area filling, the 

overflow velocity will match that of the input velocity (i.e. 900 m3/minute). 

Table 1.2  Approximate Dredge Volumes5 

Material Type Design Volume (m
3
) Design + Over dredge Volume (m

3
) 

Sand 234,900 256,800 

Alluvium 32,900 44,700 

Non-Calcreted 693,400 836,100 

Calcreted 1,372,700 1,472,400 

TOTAL 2,333,900 2,610,000 

The reclamation areas have been designed to incorporate a series of settlement ponds to increase retention time to allow 

maximum settlement of fine particles prior to returning water to the coastal ocean.  The settlement ponds will be managed 

using a system of adjustable height weirs and pumps in order to allow the retention period sufficient to reduce return water 

turbidity before discharging to the marine environment.  Overflow from the reclamation areas will be directed back to the 

marine environment once the turbidity of the return water has fallen to less than 2506 mg/L.  In addition to facilitating the 

active management of the dredge material and the associated return water, the placement of dredge material in these 

reclamation areas will lead to a reduction in future and ongoing requirements for land based fill material at the Oakajee 

Port site. 

 

Operational Phase 

On completion, the breakwater will support two Cape-size berths and a tug and work boat harbour.  The breakwater will 

also support a materials handling system including conveyors, transfer points and ship loader7.  The majority of vessels 

are expected to arrive from and depart to international ports for the export of iron ore from the Mid-West region (Figure 

1.3). 

                                                           

5 These volumes are approximately only and serve only to describe the relative proportions and type of sediment 

6 The return-water turbidity of 250 mg/L was chosen as a worst-case, and has been used in the hydrodynamic modeling (see Section 3.3.1). 

7 The material handling system form part of the Port Terrestrial PER (see Section 1.2)  
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 Figure 1.2 Layout of the Oakajee Deepwater Port (Figure 1 Attachment 2 of MS46) 
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Figure 1.3 Oakajee Port Project Interfaces and Location of Dredge Material Placement 
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1.4  Key Environmental Legislation and Conditions 

There is no legislation specific to underwater noise.  The key legislation and standards relevant to the potential 
impacts on marine fauna are provided in Table 1.3.  MS469 outlined the requirement for a set of Management Plans 
to be developed for approval of the proposal, these are outlined in Table 1.4. 

Table 1.3  Key Legislation and Standards Relevant to the Management Aspect 

Legislation Responsible Government 
Authority 

Aspect 

Commonwealth Legislation 

EPBC Act 1999 Department of  Sustainability, 
Environment, Water, Population 
and Communities 

Protects matters of national significance, including listed 
species of fauna, including those in the marine 
environment. 

State Government Legislation 

Wildlife Conservation Act 1950 Department of Environment and 
Conservation 

Act of the Western Australian Parliament that provides 
the statute relating to conservation and legal protection 
of flora and fauna 

Environmental Protection Act 
1986 

Office of the Environmental 
Protection Authority 

The key piece of environmental legislation within 
Western Australia, relating to the prevention, control 
and abatement of pollution and environmental harm, for 
the conservation, preservation, protection, 
enhancement and management of the environment. 

Ministerial Statement 469  
Conditions relevant to 
Recreation and Fishing Access 

Minister of the Environment and 
Youth 

Condition 1.1 requires commitments made by the 
proponent to be fulfilled as part of implementing the 
proposal.  The commitment made (potentially) in 
relation to underwater noise is a footnote to 
commitment 6 that reads: 

The Marine Management Plan will address the issue of 
protection of offshore seal colonies, and any other 
applicable protection issues. 

Condition 5-3.2(3) requires the development of a 
Marine Flora and Fauna Management Plan to minimise 
the reduction in environmental values to include:  a 
survey of the area for marine mammals prior to blasting, 
and the avoidance of blasting should any marine 
mammals be present. 

 

Separate management plans for each of the items listed under Section 6 of the Proponent's Consolidated 

Commitment (MS469, Attachment 1) rather than a single Marine Management Plan.  This is described in more detail 

in Table 1.4 below. 

The relationship between the environmental management system, the approvals for the various components of the 

overall Oakajee development and these environmental management plans is shown in Figure 1.4 and Figure 1.5.  
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Table 1.4  MS469 EMP Title and Proposed EMP submissions 

MS 469 

Condition 
MS469 Title Proposed MP 

5-3 (1) Rehabilitation and Coastal Management Plan Rehabilitation and Coastal Management Plan 

5-3 (2) 

Marine Flora and Fauna Management Plan to include: Marine Flora and Fauna Management Plan 

- habitat description;  
- benthic surveys; 

Dredging, Breakwater Construction and Land Reclamation MP  

- marine mammal surveys (as it relates to underwater 
noise);  

Underwater Noise MP (this plan) 

- wrack monitoring and management; Beach-cast Wrack Management Plan 

- water quality monitoring Water Quality Monitoring and Management Plan 

5-3 (3) Introduced Marine Organisms Management Plan: Introduced Marine Pest Management Plan 

5-3 (4) Construction Management Plan Construction Management Plan 

5-3 (5) Dredge and Dredge Spoil Management Plan 
Dredging, Breakwater Construction and Land Reclamation MP 
(as above) 

5-3 (6) 
Material Handling Environmental Requirements 
Specification 

Material Handling Environmental Requirements Specification 

5-3 (7) Accidental Spillage Management Plan Accidental Spillage Management Plan 

5-3 (8) Drainage Design and Treatment Management Plan Drainage Design and Treatment Management Plan 

5-3 (9) Oil Spill Contingency Plan Oil Spill Contingency Plan 

5-3 (10) Port Waste Management Plan Port Waste Management Plan 

5-3 (11) 
Water and Sediment Quality Monitoring and 
Management Plan 

Water Quality Monitoring and MP (as above) 
Sediment Quality Monitoring and MP 

5-3 (12) Air Quality Management Plan Air Quality Management Plan 

5-3 (13) Noise Management Plan Noise Management Plan 

5-3 (14) Heritage Management Plan Heritage Management Plan 

5-3 (15) Recreation Management Plan Recreation and Fishing Access Management Plan 

7-1 Fishing Access Management Plan Recreation and Fishing Access MP(as above) 

CC
1
 Coastal Stability Management Plan Coastal Stability Management Plan 

 

                                                           

1 CC - Consolidated Commitments 8 and 9 (Attachment 1 to MS 469) -  see legislative and other requirement (Table 1-3)  
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Figure 1.4 Overview of Oakajee Development Environmental Management System 
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Figure 1.5 Project roadmap describing the environmental management system and the relationship to the major areas of construction and environmental management 

programs  
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1.5  Stakeholder Consultation  

Ongoing stakeholder and community engagement is an important part of maintaining a ―community licence to operate‖.  

That engagement should include open and transparent communication, and recognise the importance of genuine 

stakeholder involvement in the identification of potential issues and concerns, as well as appropriate strategies for 

management of impacts. 

Stakeholders are defined as people or organisations who have an impact on, or who are impacted by project operations 

and activities.  An understanding of key stakeholder attitudes and issues is crucial to support effective stakeholder 

engagement.  Additionally the ability to demonstrably respond to community concerns is important. 

Initial consultation was with the Environmental Protection Authority Service Unit (EPASU; now restructured to the Office of 

the EPA - OEPA) (see Section 1.5.1 and Appendix A), followed by more extensive stakeholder consultation.  A detailed 

description of OPR stakeholder consultation is provided in Appendix B. 

This EMP has been developed by recognised consultants and experts in the field and reviewed by various government 

agencies (see Section 1.5.2).  Furthermore, the design of baseline studies relevant to the Oakajee Deepwater Port EMPs 

(Appendix C) was peer reviewed (see Section 1.5.1 below) by relevant field experts and the outcomes/reports of those 

baselines studies were also peer reviewed. 

1.5.1  Peer Review of  Basel ine Studies  

Project representatives, consultants and EPASU staff met on 9 December 2008 to discuss the present Oakajee 

Deepwater Port proposal and the need to commence field surveys and data acquisition tasks with long lead times.  

Following the meeting, the Marine Ecosystem Branch of the EPASU provided some preliminary comments, which are 

summarised in Appendix A. 

To ensure that the baseline studies were comprehensive and adopted rigorous sampling approaches, they were peer 

reviewed by qualified professionals (Table 1.5).  Reviewer‘s comments and suggestions were incorporated into the 

sampling methods for each of the studies. 

Table 1.5  Summary of peer reviewers for the marine and coastal baseline studies 

Reviewer Institute – Position Studies Reviewed 

Michael Mulligan Geraldton Port Authority - Port Environmental Coordinator 
All baseline studies 

Dr Jim Stoddart MScience – Principal Marine Scientist 
All baseline studies (except coastal 
processes) 

Ian LeProvost URS Australia - Principal Environmental Scientist 
All baseline studies 

Dr Karen Hillman Oceanica Consulting - Director 
All baseline studies 

Dr Julia Phillips CSIRO – Marine Ecologist 
Marine habitat  

Curt Jenner Centre for Whale Research (WA) - Managing Director 
Marine mammals  

Professor Chad 
Hewitt 

National Centre for Coastal and Marine Conservation, Australian Maritime 
College – Chairman. 

Introduced Marine Species  

Jason Antenucci Centre for Water Research - Manager, Contract Research Group 
Validation report for hydrodynamic 
modelling 
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1.5.2  Collaborators  

To ensure the highest standard of work, the development and implementation of the marine and coastal baseline studies 

represents collaboration between Oceanica and various research institutes and marine and coastal specialists, as detailed 

in Table 1.6. 

Table 1.6  Summary of collaborators for the marine and coastal baseline studies 

Collaborators Tasks 

Asia Pacific Applied Science Associates 
(APASA) 

Hydrodynamic modelling for the Oakajee Port 

Batavia Coast Air Charter, Geraldton Provision of aeroplane and pilot for monthly aerial flight of Oakajee coastline for 
beach cast wrack survey 

Batavia Coast Maritime Institute, Geraldton Provision of field personnel for the water quality and marine mammal surveys.  
Processing of seagrass, algal and wrack samples to determine health 
characteristics (seagrass and algae) and composition (wrack) 

Centre Marine Science and Technology (CMST) 
– Curtin University (Rob McCauley) 

Underwater noise modelling and interpretation of potential risks to marine fauna 
in the Oakajee region 

Centre for Whale Research (Curt Jenner – 
Director) 

Provision of specialist advice on the sampling of marine mammals within the 
Oakajee region.  Analysis of whale distribution and abundance data 

Enviro Marine Consulting Pty Ltd (Alex Wyatt, 
Director); and 

National Centre for Coastal and Marine 
Conservation, Australian Maritime College 
(Marnie Campbell) 

Provision of specialist advice on the sampling of introduced marine species 
(IMP) around the proposed location of the Oakajee port.  Implementation of pre-
construction sampling in the Oakajee region as per Hewitt and Martin protocols 
(see Hewitt & Martin 2001) 

Global Environmental Modelling Systems 
(GEMS) 

Hydrodynamic modelling for the Oakajee Port 

Hille Thompson & Delfos, Surveyors & Planners 
(HTD) 

Seasonal beach profiles for the coastal processes investigation 

Latitude Fisheries, Geraldton Provision of research vessel for all marine surveys that require offshore work. 

Marine and Freshwater Research Laboratory 
(MAFRL) - Murdoch University 

Provision of specialist field assistance, equipment and laboratory analysis for 
the water and sediment quality monitoring 

Specialised Diving Services, Geraldton Provision of research vessel for all habitat mapping surveys and field personnel 
for underwater diving 

Two Fish Drowning, Geraldton Photography Capture of aerial photographs for monthly aerial flight of Oakajee coastline for 
beach cast wrack survey 

University of Western Australia (Professors Gary 
Kendrick and Di Walker) 

Advice on the method for developing benthic primary producer habitat maps.  
Interpretation of results and advice on determining the appropriate groups of 
dominant primary producers. 

Western Whale Research (Chris Burton, 
Director) 

Provision of specialist advice on the sampling of marine mammals within the 
Oakajee region.  Analysis of whale distribution and abundance data 

1.5.3  Peer Review of  Draf t  EMP 

The OEPA was consulted with regard to the list of proposed EMPs to address the requirements of MS469.  All EMPs 

relevant to MS469 also require review and final approval by the OEPA.  

The draft EMPs were also reviewed by the various government agencies and consultants and comments incorporated as 

shown in the table in Appendix A. 
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2. EXISTING ENVIRONMENT 

The existing environment for the proposal is described in Oakajee Deepwater Port PER (AT and WEC, 1997).  The marine 

setting can be summarised as follows: 

 Sandy coastline with occasional reef and rocky headlands exposed to seas and winds; 

 Sloping seabed with water depth approximately -30 m AHD at 7 km from shore; 

 Sandy sea floor interspersed with raised limestone reef blocks and ridges;  

 Marine ecosystem in near pristine condition supporting commercial fishing and recreational uses such as fishing, 

windsurfing and surfing. 

The construction process for the Oakajee Port requires that the breakwater be largely constructed prior to the 

commencement of dredging and piling activities.  The outcome of this for underwater noise propagation and definition of 

the receiving environment is outlined in Section 3.2.  The noise barrier affect of the breakwater effectively restricts the 

receiving environment to a zone between bearings 311° and 360° and water depths up to just over 35 m. 

 

2.1  Protected Marine Fauna 

As at June 2010, the SEWPaC online Protected Matters Search Tool identified that there may be four endangered, seven 

vulnerable and twelve migratory marine species present, and fourteen cetacean species present9 at the Oakajee area 

(Appendix D) 

In order to determine the habitat significance of the marine area surrounding the port, OPR have undertaken a 

comprehensive monitoring programme, consisting of a pilot survey in October to December 2007, followed by a fourteen 

month survey from November 2008 to December 2009 (Oceanica, 2010a).  The baseline investigation is ongoing, with 

aerial surveys of the Oakajee monitoring area continuing up to construction.  The baseline investigation has provided data 

on marine fauna species diversity, relative abundance and distribution in space and time in the vicinity of the Oakajee Port 

(Oceanica 2010a). 

The baseline investigation was developed in close consultation with Curt Jenner (Director, Centre for Whale Research) 

and Chris Burton (Director, Western Whale Research).  Additionally, both Curt Jenner and Chris Burton have provided 

peer review on the associated report (Oceanica, 2010a). 

The marine mammal monitoring programme provided behavioural information on whales, which suggested that Oakajee 

was not an important feeding, resting, breeding or calving area (Oceanica 2010a).  However, humpback whales were 

observed swimming past Oakajee during their northern migration (winter – typically June to August) and more frequently 

on their southern migration (spring – typically September to November).  There was a considerable difference in the 

number of whales sighted during the northern migration compared to the southern migration, which suggested that the 

northward migrating whales may be located further offshore, with a large proportion travelling outside the Abrolhos 

Islands.  The majority of the southern migrating humpback whales appeared to travel between the coast and the Abrolhos 

Islands, with the greatest proportion of animals located between 10 and 30 km of the Oakajee shoreline (Oceanica 

                                                           

9 Categories of protected marine fauna not necessarily mutually exclusive. 
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2010a). 

The important periods when PMF are expected to be present in the Oakajee region have been determined from 

observational data collected during the baseline investigation, and supplemented with results from the SEWPaC website, 

Species Profile and Threats Database (accessed June 2010).  These results were used to compile a list and determine 

the likelihood of encountering protected species throughout the year (Table 2.1). 

Table 2.1  Likelihood of encountering protected marine fauna species at Oakajee Port 

Species Common Name Conservation Status Low 
Likelihood 

Moderate-High 
Likelihood 

Balaenoptera musculus Blue Whale Endangered, 
migratory 

December-April NL 

*Eubalaena australis Southern Right Whale Endangered, 
migratory 

December-May June-November 

*Megaptera novaeangliae Humpback Whale Vulnerable, migratory December-May June-November 

Balaenoptera edeni Bryde's Whale Migratory All year NL 

Orcinus orca Killer Whale, Orca Migratory All year NL 

Lagenorhynchus 
obscurus 

Dusky Dolphin Migratory All year NL 

*Dugong dugon Dugong Migratory July NL 

*Neophoca cinerea Australian Sea-lion Vulnerable All year NL 

Caretta caretta Loggerhead Turtle Endangered, 
migratory 

All year NL 

Chelonia mydas Green Turtle Vulnerable, migratory All year NL 

Dermochelys coriacea Leathery Turtle, Leatherback 
Turtle 

Endangered, 
migratory 

All year NL 

Carcharodon carcharias Great White Shark Migratory All year NL 

Rhincodon typus Whale Shark Migratory All year NL 

*species observed during marine mammal baseline surveys (Oceanica, 2009). 
NL = not likely to be encountered at moderate to high levels 
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3. POTENTIAL IMPACTS 

3.1  Impact Assessment Methodology 

This UNMP was developed on the basis of the Ministerial obligations and the project's Environmental Risk Register.  The 

register was developed using the IMS-SF-1 Environmental Risk Register Template and in accordance with the IMS-SP-1 

Environmental Risk Management Procedure. The risk evaluation is based on the overall project risk management 

principles based on ISO 31000:2009. The content of the risk register was developed in a workshop where key project 

activities of the proposal were identified. The events that may cause impacts to the environment were determined, and 

their associated potential impacts listed.  

Underwater Noise Risk Assessment 

The approach used was consistent with the ISO 31000:2009 Risk Management and similar to that outlined by the EPA in 

the Review of the Environmental Impact Assessment Process in WA (EPA 2009).  The report used information provided 

from the Marine Mammals Baseline Investigation (this report) and Underwater Sound Exposure Predictions for Pile Driving 

within the Proposed Oakajee Breakwater and Predictions of Environmental Effects (CMST, 2010).  The risk workshop was 

attended by representatives from Curtin University (Associate Professor Rob McCauley), OPR, Worley Parsons, Preston 

Consulting and Oceanica. 

The risk assessment used the model output (predicted sound levels at different distances from the activity) and known 

marine fauna responses (from mortality through to minor behavioural change) to identify zones of concern.  The likelihood 

and consequence of the particular species coming into these zones of concern was then considered to provide the 

inherent risk rating.  Then a series of noise controls were considered and the risks re-assessed to provide the residual risk 

rating (Oceanica 2010b, Appendix E). 

 

3.2  Issues & Threats 

The development of port infrastructure at Oakajee will involve a combination of noise-intensive activities, including: 

 Sources of low acoustic disturbance are those which are expected to have a source level of less than 160 dB re 
1 µPa2, and may include: 

o Dredging – the dredging program at Oakajee is expected to occur for up to 8 months.  A large cutter 
suction dredge will be used and the dredged material will be collected and pumped onshore for land 
reclamation; 

o Rock dumping – rock dumping (end tipping) and barge dumping will be utilised during the construction 
of Oakajee port as the primary mechanism for breakwater construction.  Rock dumping is expected to 
progress over a 12 to 18 month period; 

o Vessels - noise generated by vessel traffic will mainly be associated with construction vessels, such as 
barges and tugs; and 

o Pile drilling– approximately 290 piles are required for the marine infrastructure at Oakajee Port.  Due to 
the hardness of the seabed the piles are most likely to be drilled and then driven, which may take up to 
nine or ten months.  Pile drilling noise is expected to be a source of low acoustic disturbance.  Pile 
driving noise is expected to be a source of elevated acoustic disturbance, which is discussed in the next 
section. 
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 Sources of potentially elevated acoustic disturbance are those which are expected to have a source level in excess 
of 160 dB re 1 µPa2, and may include: 

o The only construction activity at the proposed port likely to fall into this category is pile driving.  Pile 
driving will be required for Berth construction,; 

o Operations are likely to occur 24 hours a day, 7 days a week; and 

o No blasting will be required for the development. 

The impact of noise on marine fauna depends on the level and frequency of the source, the attenuation of sound by the 

surrounding environment, and the sensitivity and proximity of the fauna to the source. 

The zone of influence of a sound source is the range at which noise will be detectable by the receiving fauna.  The size of 

the zone of influence is defined by the intensity and temporal characteristics of the source and environmental conditions 

such as water depth, benthic substrate, salinity and temperature among others (RPS Energy, 2006). 

Underwater noise modelling was completed for the proposed pile driving activities at Oakajee Port by Professor Rob 

McCauley (Curtin University, CMST).  The underwater noise model revealed that the breakwater, which will be 

constructed prior to piling activities, will attenuate noise to the south and west, whereas the land will attenuate noise to the 

east (McCauley et al. 2010).  Consequently, it was demonstrated that piling noise will only propagate in the direction 311°-

360° (Figure 3.2). 

 

Figure 3.1 Maximum received levels (single shot SEL) over any depth as a function of azimuth (between 311 and 

360°) over a 50 km range for the worst case modelling scenario (McCauley et al. 2010) 
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Four port construction scenarios were modelled which included: pile driving at two locations within the port; and, two types 

of pile drivers, with different impact forces (59 kN.m and 588 kN.m).  The model output for the worst case scenario is 

provided in Figure 3.2. 

 

Figure 3.2 Received piling levels (SEL) with range for the maximum received level throughout the water column  for 

two locations within the port using a 588 kN.m pile driving hammer (black) over a limestone seabed 

While research into the hearing sensitivities and response actions of marine fauna is not extensive, a set of impact criteria 

has been generated based on those results available, with a focus on the fauna present at Oakajee.  The impact criteria 

have been separated into impact severities varying from simple behavioural responses (avoidance, repulsion/attraction, 

minor deviation from migration paths) to mortality.  These are documented in detail in McCauley et al. (2010) and listed 

below in Table 3.1. 

Table 3.1  Noise level impacts on marine fauna (data from McCauley et al. 2010) 

Species Species 
Significance 

Behavioural 
response 

Temporary 
threshold shift 
(TTS) 

Permanent 
threshold shift 
(PTS) 

Mortality 

Whales Very High 140-160 or 120 dB 
(SEL) when migrating 

180 dB (SEL) 178-198 dB (SEL) >200 dB (RMS) 

Dolphins High 120-180 dB (SEL) 183 dB (SEL) 178-198 dB (SEL) >200 dB (RMS) 

Sea Lions Very High 120-150 dB (SEL) 183 dB (SEL) 178-198 dB (SEL) >200 dB (RMS) 

Fish (inc. Sharks) Low 120-150 dB (RMS) 180 -190 dB (RMS) 190 dB (RMS) >200 dB (RMS) 

Western Rock 
Lobster 

High 
(Fisheries) 

Insufficient Information (less sensitive to underwater noise than others [R. McCauley pers com]) 

Note: TTS equates to temporary hearing damage, whereas PTS equates to permanent hearing damage. 
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It should be noted that other PMF such as dugongs and sea turtles were considered but discounted due to the low chance 

of these species being found so far south of their usual habitat. 

Based on the noise level impacts on marine fauna (Table 3.1) and estimates of the propagation of underwater noise from 

pile driving activities derived from underwater noise modelling (Figure 3.1 and Figure 3.2), this UNMP has developed a 

series of management strategies to reduce the risk of acoustic injury to marine mammals.  This will be achieved by 

reducing and/or stopping noise-generating activities when marine mammals are approaching a pre-defined area where 

they may be at risk.  This is discussed in greater detail in Section 6. 

 

3.3  Impacts 

Acoustic injury to marine fauna, which may include: 

 Permanent or temporary hearing impairment, permanent hearing damage or death; 

 Interference with detection of other sounds; 

 Reaction, either behavioural or physiological; and, 

 Interference with audibility in which the animal can hear the source above the background noise. 
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4. ROLES AND RESPONSIBILITIES 

This section outlines the overarching roles and responsibilities relating to this Plan.  The responsibility for more detailed 

control measures is presented in Section 6. 

Environmental Manager 

 Overall accountability for the implementation and compliance with this UNMP; 

 Provide support to all Project personnel as required ensuring this UNMP is implemented and complied with; 

 Provide advice to the Construction Manager and Environmental Coordinators to ensure compliance with the legal 

requirements, achievement of environmental objectives and improving environmental performance; 

 Obtain relevant approvals as required; and 

 Review and closing out any corrective actions listed in the Complaints Register. 

Construction/Operations Manager 

 To ensure all staff are trained as to their responsibilities with respect to the UNMP; 

 To ensure construction activities comply with the overall Environmental Management System (EMS) and 

construction phase EMP (including this UNMP); and 

 To investigate and subsequently rectify issues that may arise as a result of non-conformance. 

Site Supervisors 

 To provide work place induction of requirements of their team(s) under this UNMP; 

 To ensure work is undertaken cognisant of the commitments made in this UNMP; and 

 To provide feedback into any UNMP review process. 

Environmental Coordinator 

 Provide training and induction on relevant control measures as outlined in this UNMP; 

 Provide monitoring teams and programmes; 

 Undertake marine mammal monitoring and underwater noise monitoring;  

 Assist with investigating incidents and co-ordinating corrective actions, if required; 

 To liaise with the Site Supervisor and Operations Manager and other personnel on the UNMP implementation 

effectiveness; 

 To review the UNMP as required and disseminate any changes to affected personnel; and 

 To report as required to regulating authorities. 

All Personnel 

 To comply with this UNMP and the overall EMS as it pertains to their activities; and 

 To report incidents and support environmental investigations and audits. 

Also refer to EMS for further details on general personnel responsibilities. 
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5. MITIGATION 

The Australian Government EPBC Act objectives are: 

 To protect matters of national significance: 

 To protect listed threatened species; and, 

 To protect listed migratory species. 

Management strategies have been developed to meet the EPA fauna objective and the EPA environmental quality 

objective relevant to the protection of marine fauna from underwater noise: 

To maintain the abundance, diversity, geographic distribution and productivity of fauna at species and ecosystem 

levels through the avoidance or management of adverse impacts and improvement in knowledge. 

Maintenance of ecosystem integrity. 

“Ecosystem integrity is considered in terms of structure (e.g. the biodiversity, biomass and abundance of biota) and 

function (e.g. food chains and nutrient cycles). Three levels of ecological protection shall apply (High, Moderate, and 

Low)” (as outlined in EPA 2005, for example). 

For the purpose of assessing construction activity on marine fauna at Oakajee, the level of ecological protection is 

considered to be ―High‖. 

To ensure that the EPBC and EPA objectives are upheld, management strategies have been developed to protect marine 

fauna from the adverse impacts of construction noise at Oakajee.  Advice from EPBC Policy Statement 2.1 indicates that 

the best method to protect marine fauna from underwater noise is through the establishment of exclusion zones around 

noise generating activity, from within which specific management measures can be instigated.  To determine how 

construction noise is likely to propagate at Oakajee, underwater noise modelling was conducted (McCauley et al. 2010).  

The noise modelling was based on pile driving which will be the loudest activity during construction.  In this UNMP 

exclusion zones have been developed on an understanding of noise level impacts on marine fauna (Table 3.1) and the 

underwater noise propagation model output (McCauley et al. 2010).  For pile driving, a risk assessment was conducted to 

identify and define zones of concern (Oceanica 2010b; see Appendix E). 

The risk assessment identified a series of risks and management controls for their mitigation.  A list of potential 

management controls and an assessment of their suitability or potential success were determined by the workgroup 

(Table 5.1).  With the management controls in place many of the risks identified are expected to be reduced. The residual 

risk level provides a modified level of the risk after all the management controls have been considered to be applied in the 

risk assessment (Table 5.2). 

With all of the management controls introduced, all risk ratings were reduced or maintained at the medium or low level.  

This suggests that the controls are suitable for reducing and managing the noise impact of pile driving on marine fauna. 

For other low acoustic disturbance activities, such as dredging and breakwater construction, the underwater noise 

propagation model was also used to determine the specific construction activity management zones (i.e. observation 

zones, 500 m zone and 200 m zone). 

The management strategies relevant to the scope and control measures within this UNMP are outlined in Table 5.3. 
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Table 5.1  Marine noise management controls 

Management 

Control 

Explanation Effect Proposed Implementation 

Slow start (e.g. 

fairy taps) 

Piling intensity increases slowly over 

a 5 min period at the start of every 

piling activity 

Reduces the initial startling effect that 

would occur if piling was to begin without 

warning.  Marine mammals expected to 

gradually move away from the source as 

the intensity increases 

Will be implemented and built 

into construction contract 

Marine fauna 

spotting  

Visual monitoring of large marine 

fauna and schooling fish to ensure 

they do not enter the TTS zone 

(500 m from source) 

Acts as the trigger for other controls Will be implemented for a 2 km 

monitoring area 

Shut down  Pile driving activities are shut down 

when large marine fauna and 

schooling fish are located within the 

TTS zone, and only commences 

when they have cleared the area 

Avoids TTS, PTS and mortality effects 

on large marine fauna and schooling fish 

Will be implemented for 500 m 

TTS zone 

Model validation Monitoring of underwater noise levels 

to confirm that the model results used 

for the risk assessment are accurate 

Ensures management controls are 

adequate 

Will be implemented during the 

initial pile driving phase 

Separation of 

pile driving 

operations 

Pile driving operations do not occur in 

close proximity to each other 

(separated to different parts of the 

port) 

Avoids an additive effect of the point 

source noise emissions 

Will be implemented, is an 

assumption of the modelling 

results 

Data analysis for 

night works 

Previous daylight monitoring and shut 

down data is used to determine 

whether night operations should be 

cancelled 

Reduces the likelihood of affecting fauna 

during the night when marine fauna 

spotting cannot be undertaken 

Will be implemented 

Aerial marine 

mammal surveys 

Continue aerial surveys prior to and 

throughout pile driving activities 

Allows for increased accuracy with the 

estimates of likelihood 

Will be implemented 

Sound warning Continuous noise emitted before and 

between pile driving activities to 

maintain noise in the area 

Marine mammals expected to avoid the 

area and reduces the risk of shut down if 

they enter the area between pile driving 

activities 

Possibly implemented, 

unproven 

Bubble curtains Device that produces bubbles that 

acts as an air barrier to reduce the 

noise levels  

Noise levels are reduced, usually by 5-

10 dB 

Possible contingency action if 

modelling verification shows 

that the model underestimated 

the noise levels 

Physical Barrier Additional breakwater constructed 

during pile driving activities to block 

the sound path to the north 

Reduces the noise emissions to an 

insignificant level 

Not implemented, large cost 

and potential environmental 

impact 
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Table 5.2  Risk assessment including residual risk of impacts with implementation of management controls 

Impact Assumed distance from source Species Consequence Likelihood Residual Risk Level 

Mortality <50 m  

Whales 3 1 Medium 

Dolphins 2 1 Low 

Sea Lions 3 1 Medium 

Fish and sharks 1 2 Low 

Crayfish 3 1 Medium 

TTS 500 m  

Whales 3 1 Medium 

Dolphins 2 1 Low 

Sea Lions 3 1 Medium 

Fish and Sharks 1 3 Low 

Crayfish 1 3 Low 

Adverse behavioural 
impact (negative impact 
on health or 
reproduction) 

1 km 

Whales 3 2 Medium 

Dolphins 2 2 Low 

Sea Lions 3 2 Medium 

Fish and Sharks 1 3 Low 

Crayfish 1 3 Low 

Minor behavioural 
impact 

 

2 km 

Whales 1 5 Medium 

Dolphins 1 5 Medium 

Sea Lions 1 4 Medium 

Fish and Sharks 1 5 Medium 

Crayfish 1 5 Medium 
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Table 5.3  Performance management targets and indicators for underwater noise 

Potential Impacts 
Management Objective Management Strategy Target 

Performance 

Indicators 

Acoustic injury to marine 

fauna, which may include: 

 permanent or temporary 

hearing impairment, 

permanent hearing 

damage or death; 

 interference with 

detection of other 

sounds; 

 reaction, either 

behavioural or 

physiological; and, 

 interference with 

audibility in which the 

animal can hear the 

source above 

background noise. 

 

Avoid persistent adverse 

impacts to protected marine 

fauna through the 

implementation of monitoring 

and control measures contained 

within an UNMP  

 

Management zones and control 

measures achieve protection of 

protected marine fauna. 

Development and 

implementation of 

observation, shutdown 

and restricted activity 

zones  

 Nil incidents of protected marine fauna impact 

associated with construction activities at the 

Oakajee Port. 

 No significant impact to migratory paths and 

number of protected marine fauna from pre- 

construction baseline information. 

 UNMP prepared and implemented (including 

communication and understanding of relevant 

personnel) 

 In situ underwater noise monitoring is 

conducted at the commencement of 

construction activities to validate underwater 

noise levels - based on findings an 

adjustment to the management zones may be 

implemented to ensure ongoing protection of 

protected marine fauna 

 Nil complaints from regulating authorities 

regarding impacts from construction on 

protected marine fauna.  

 Incident reports 

 Marine mammal 

monitoring and 

associated reporting 

 Noise model 

validation report and 

amendments to this 

EMP as required 

 External audit of 

UNMP to confirm nil 

non-conformances 

 OPR induction and 

training records 
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6. KEY CONTROL MEASURES 

A series of control measures have been established to address the potential impacts related to underwater noise and its 

effects on protected marine fauna that could arise during the construction of the Port Marine infrastructure.  The control 

measures directly address the Australian Government EPBC Act objectives and State Government OEPA objectives.  The 

Control Measures for underwater noise are detailed in Table 6.1. 

The control measures developed to protect marine fauna from loud acoustic activities at Oakajee Port have been outlined in 

a series of flow-diagrams for each construction activity.  The major noise generating activities are pile driving (Figure 6.1); 

dredging (Figure 6.2); and, breakwater construction (Figure 6.3). 
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Table 6.1  Control measures for Underwater Noise during construction of Oakajee Port 

Management Objective Control 
Measure ID 

Control Measures Responsibility Timing 

Avoid persistent adverse 
impacts to protected marine 
fauna through the 
implementation of monitoring 
and control measures. 

 

Management zones and 
control measures achieve 
protection of protected marine 
fauna. 

MCU1  Proponent/operator will maintain an UNMP to minimise the 
risk of harm to marine fauna in the vicinity of the Oakajee 
Deepwater Port development. 

Port Marine  - Construction Manager/ 
Environmental Manager 

Construction 

MCU2  The Proponent/operator will complete a risk assessment 
relating to the impacts of underwater noise at the Oakajee 
Port. 

Environmental Manager Complete 

MCU3  The Proponent/operator will conduct baseline marine 
mammals surveys to determine the type and distribution of 
marine mammals in the region 

 Surveys will include aerial, boat and land-based 
components 

 Surveys will be peer reviewed by relevant marine 
mammal experts. 

Environmental Manager Complete 

 

Continuing 

 

Continuing 

MCU4  The Proponent/operator will commission a study into the 
potential underwater noise levels and associated impacts 
from which to develop management zones. 

Environmental Manager Complete 

MCU5  Marine mammal management zones will be established in all 
open water seaward directions from the noise sources (See 
Figure 6.1 to Figure 6.3.  The size of the zone and the control 
measures are defined in the Figures according to the activity. 

Construction Manager 

Environmental Manager 

Construction 

MCU6  Marine fauna surveys will be continued during the 
construction phase of the project (See Monitoring Section). 

Environmental Manager Construction 



 
Oakajee Deepwater Port 

Underwater Noise Management Plan 

 

301012-01054-1000-EN-PLN-0005  Rev 1 

 Page 36  23 November 2011 

Management Objective Control 
Measure ID 

Control Measures Responsibility Timing 

MCU7  A reliable form of communication will be established between 
trained observers and construction personnel (e.g. dredge 
supervisor or breakwater construction supervisor). 

Construction Manager 

Environmental Manager 

Construction 

MCU8  Trained observers will be qualified marine fauna observers or 
construction staff trained by a qualified marine fauna 
observer.  Marine observers will be provided with appropriate 
reference materials, visual aids, tools and reporting material. 

Construction Manager 

Environmental Manager 

Construction 

MCU9  Slow start options will be employed (e.g. “Fairy taps” during 
pile driving commencement) where applicable (See 
Figure 6.1) 

Construction Manager Construction 

MCU10  Visual observation activities and management strategies will 
occur in accordance with the relevant activity flowchart 
provided in Figure 6.1 to Figure 6.3. 

Construction Manager  

Environmental Manager 

Construction 

MCU11 
 At night additional measures apply (See Figure 6.1 to 

Figure 6.3) for construction activities that are expected to 
cause high acoustic disturbance.  If protected marine fauna 
are observed in the 200 m zone in the previous day, night 
time works will not proceed. 

Construction Manager Construction 

MCU12 
 If more than one pile driver is used, the pile drivers will be 

separated to different areas of the port to avoid additive 
effects.  

Construction Manager  

 

Construction  

MCU13  If PMF located outside the 500 m zone and within the 2 km 
zone of protection show signs of distress (i.e. any active 
behaviour defined in Appendix F), pile driving will cease until 
the PMF are observed outside the 2 km zone of protection. 

Construction Manager 

Environmental Manager 

Construction 

MCU14  If Australian sea lions are observed with increasing frequency 
(number or length of time) during construction and appear to 
be affected, the regional DEC office will be notified and 
possible options to minimise impacts discussed whilst 
maintaining operational efficiency. 

Environmental Manager Construction 
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Management Objective Control 
Measure ID 

Control Measures Responsibility Timing 

MCU15  The requirements of the UNMP will be communicated to all 
relevant personnel, implemented and audited throughout the 
construction period 

Construction Manager 

Environmental Manager 

Construction 

MCU16  Where necessary the Plan and associated flowcharts will be 
reviewed and updated, in line with continuous improvement 
principles.  Any material revisions will be further 
communicated to all relevant personnel. 

Environmental Manager Construction 

 MCU17  Outcomes of marine fauna surveys and implementation of 
this UNMP to senior management and the Department of 
Environment and Conservation will occur quarterly during 
construction. 

Environmental Manager Construction 

MCU18  The project will maintain and implement an incident reporting 
and investigation system.  Any breaches associated with the 
underwater noise management plan will be immediately 
reported (as per Reporting and Contingency Sections) and 
investigated.  Recommendations arising from any such 
investigation will be implemented.  

Construction Manager 

Environmental Manager 

Construction 
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Figure 6.1 Flow diagram to control underwater noise from pile driving and pile drilling for the protection of 

marine fauna 
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Figure 6.2 Flow diagram to control underwater noise from dredging to protect marine fauna 
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Figure 6.3 Flow diagram to control underwater noise from breakwater construction to protect marine fauna 
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7. MONITORING 

Any incident or public complaint will be managed through OPR Safety and Environmental Management System 

incident reporting and investigation protocols. 

A summary of the monitoring requirements for each potential impact and responsibility is provided below. 

Table 7.1  Summary of Monitoring 

Management Objective Monitoring Requirement Responsibility 

During-construction 

Avoid persistent adverse impacts 
to protected marine fauna through 
the implementation of monitoring 
and control measures. 

Management zones and control 
measures achieve protection of 
protected marine fauna. 

 

Monitoring of underwater noise levels to confirm that the model 
results used for the risk assessment are accurate (i.e. model 
verification).  To be conducted during the initial pile driving 
phase (within the first week of pile driving). 

Environmental Manager 

Marine fauna monitoring during construction works relative to 
UNMP activity zones and flowcharts (See Figure 6.1 to 
Figure 6.3). 

Environmental Manager 

Fortnightly aerial surveys of marine fauna during the migratory 
period (June to November) in the construction phase.  Methods 
in accordance with Oceanica 2010a.  Scheduling of flights will 
be dependent on appropriate weather conditions. 

Environmental Manager 

 

Monitoring will require the use of a trained PMF observer equipped with distance measuring binoculars.  The 

observer will also have an operational 2-way radio to communicate with construction personnel to implement control 

measures outlined in this management plan. 

The observer will also maintain records using a standard form to be developed prior to the commencement of 

construction.  Although already trained the observer and relevant construction personnel will maintain a copy of this 

management plan for reference and validation. 
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8. CONTINGENCIES 

Through the monitoring requirements and associated systems and registers as defined in Section 7, any actual or 

potential non-conformance will be detected via regular reviews and inspections.  Non-conformances may include: 

 An incident involving underwater noise impacts on PMF occurs; or 

 Noise model validation does not support initial noise model outputs. 

In the event the proposed management controls do not meet the set targets, the following will occur: 

 OPR will consult with DEC and field specialists regarding refinements to the UNMP; and 

 The UNMP will be revised as needed and its effectiveness monitored. 

Contingency actions will be initiated where performance indicators have not been met.  This will include informing all 

relevant parties and personnel.  Contingency actions may involve supplementary monitoring to identify the source of 

the non-compliance, and may involve revising existing construction practices to minimise/prevent future occurrences. 

If the need arises, contingency management actions will be initiated as listed in Table 8.1. 

Table 8.1  Contingency management actions for underwater noise impacts on marine fauna 

Performance Indicator Contingency action Responsibility 

 Incident reports 

 Noise model validation 

report and amendments to 

this EMP as required 

 Marine mammal monitoring 

and associated reporting 

 

 Immediately cease all significant in-water noise 
generating activities; 

 Notify Environmental Manager and other relevant 
personnel of the incident; 

 Notify DEC of the incident within 24 hours; 

 Complete an incident report; 

 Investigate the incident to determine the case and 
identify possible changes to activities to avoid 
reoccurrence; 

 Complete a risk assessment to the satisfaction of the 
Environmental Manager before re-starting activity 

  Implement longer soft start pile driving: 15 minutes 
rather than 5 minutes; 

 Include sea lion observations in PMF monitoring 
making note of any significant adverse behavioural 
responses.   

Construction Manager 

Environmental Manager 

 External audit of UNMP to 

confirm nil non-

conformances 

 Noise model validation 

report and amendments to 

this EMP as required 

 In the longer term, Revise UNMP, if applicable; 

 Recommence operations in accordance with the 
revised UNMP. 

Construction Manager 

Environmental Manager 

 OPR induction and training 

records 

 Induct all personnel as to the changes to the UNMP, if 
applicable; 

Environmental / Safety 
Coordinator 
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9. REPORTING 

The results of the monitoring will be reported internally following monitoring rounds, and externally as required by the 

Office of the EPA and SEWPaC as listed in Table 9.1 (note that following construction MS469 refers to Performance 

Review reporting every six years). 

 

Table 9.1  Summary of Reporting 

Report Details Reporting 
Frequency and 
report recipient 

Responsibility 

During-construction 

Pile driving 
underwater noise 
monitoring report 

Monitoring to verify the underwater noise modelling, risk 
assessment assumptions and zones of protection for PMF.  If 
monitoring indicates that the zones of protection for PMF are 
inaccurate, they will be revised and the UNMP updated to 
reflect the changes. 

Once, within the 
first week of pile 
driving 

Report to 
Proponent/operator, 
OEPA, SEWPaC 
and DEC-EMB 

Environmental 
Manager 

Incident reports If any PMF are harmed as the result of underwater noise 
during construction, the DEC and SEWPaC will be notified 
immediately and an incident report will be developed.  The 
report will outline details of the incident, the PMF involved, the 
injury obtained, the underwater noise management strategies 
that were in place, any failures of those management 
strategies, and recommendations for changes to the UNMP 

Within 72 hours of 
incident if PMF are 
harmed 

Report to OEPA,  
SEWPaC and DEC-
EMB 

Environmental 
Manager 

Quarterly reports Summary of PFM observation records After every 3 
months of 
construction 
(±2 weeks) 

Report to OEPA, 
SEWPaC and DEC-
EMB 

Environmental 
Manager 

Post-construction 

Final Report Summary of PMF observation records and incidents that 
occurred during construction 

Within 6 weeks of 
completion of 
construction 

Report to OEPA 
and SEWPaC 

Environmental 
Manager 
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10. AUDITING & REVIEW 

10.1  Auditing 

This UNMP will be audited (both internally and externally) in accordance with OPR overall EMS auditing regime. The 
auditing will ensure compliance with UNMP commitments, the OPR EMS and procedures.  Internal auditing will focus 
on reviewing non-conformance reports, systems and registers and the control measures register (via the EMS).  An 
audit report will be produced every 6 months detailing the outcomes of the audit including: 

 Completeness of implementation of systems, databases and registers 

 Integration of approvals systems with Procurement, Contracting and Construction 

 Compliance with commitments and control measures 

 Recommendations of changed and follow up actions 

 

10.2  Review and Revision 

To ensure the UNMP controls are effective the following will occur: 

 The proponent/operator will consult with the OEPA and field specialists as to the need to refine the UNMP; 

 The UNMP will be revised as required and its effectiveness monitored. 

Any non-conformances identified through the monitoring or auditing procedures will be assessed to determine if 

changes to the UNMP will be required.  The review will follow on from an audit and audit report to determine if any 

non-conformances are the result of inadequacy of the management plans and EMS systems and processes.  Details 

of the review program for all EMPs are detailed in the OPR EMS with regular 6 monthly reviews scheduled to align 

the audit schedule. 

Specific auditing requirements attached to this plan are detailed in Table 10.1 below. 

Table 10.1 Key External Audit Table 

Management 
Objective 

Monitoring Performance Indicator OEPA 
Reporting/Evidence 

Status (updated in 
annual compliance 
reports) 

Avoid persistent 
adverse impacts to 
protected marine fauna 
through the 
implementation of 
monitoring and control 
measures. 

Management zones 
and control measures 
achieve protection of 
protected marine fauna. 

Fortnightly aerial 
surveys of marine 
fauna during the 
migratory period (June 
to November) in the 
construction phase.  
Methods in accordance 
with Oceanica 2010a.  
Scheduling of flights will 
be dependent on 
appropriate weather 
conditions. 

 

Marine mammal 
monitoring and 
associated reporting. 

Incident reports. 

 

Quarterly Reports. 

Incident Reports. 

Final Report 

 

Pending annual 
performance report. 
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Management 
Objective 

Monitoring Performance Indicator OEPA 
Reporting/Evidence 

Status (updated in 
annual compliance 
reports) 

Marine fauna 
monitoring during 
construction works 
relative to UNMP 
activity zones and 
flowcharts (See Figure 
6.1 and Figure 6.3). 

Marine mammal 
monitoring and 
associated reporting. 

OPR induction and 
training records. 

Incident Reports. 

Quarterly Reports. 

Incident Reports. 

Final Report. 

Pending annual 
performance report. 

Monitoring of 
underwater noise levels 
to confirm that the 
model results used for 
the risk assessment are 
accurate (i.e. model 
verification).  To be 
conducted during the 
initial pile driving phase 
(within the first week of 
pile driving). 

Noise model validation 
report and amendments 
to this EMP as 
required. 

External audit of UNMP 
to confirm nil non-
conformances. 

Incident Reports. 

Pile Driving 
Underwater Noise 
Monitoring Report. 

Incident Report. 

Final Report. 

Pending annual 
performance report. 
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11. RELATED PLANS 

This UNMP has control measures and potential impacts that are associated with the related management plans listed 
in Table 11.1. 

 

Table 11.1: Related Management Plans 

Related Management Plan Associated Potential Impacts Associated Control Measure 

Dredging, Break Water Construction 
and Land Reclamation Management 
Plan (DBCLRMP) 

Harm to PMF due to: 

 Dredging 

 Breakwater construction 

 Vessel movement 

As per UNMP control measures 

Marine Flora and Fauna Management 
Plan (MFFMP) 

Harm to PMF due to vessel strikes during 
construction and operation of the port 

Adherence to EPBC guidelines 
(which specify implementation of a 
'caution zone' of 300 m around 
whales and no approach closer than 
100 m). 

Speed restrictions for all vessels in 
the shipping channel. 
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APPENDIX A: SUMMARY OF COMMENTS FROM THE MARINE ECOSYSTEM BRANCH 
OF THE EPASU ON THE DESIGN AND REQUIREMENTS OF BASELINE STUDIES AT 
OAKAJEE  
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SUMMARY OF COMMENTS FROM THE EPASU (MEB) 

BASELINE SURVEYS 

Spatial and Temporal Scale The spatial and temporal scale of the baseline surveys should be governed by a rigorous 
assessment of the scale of influence of the project on key environmental processes, including 
the dredging plume and changes to the hydrodynamic and littoral drift regimes. 

In planning the baseline surveys, it should be acknowledged that the development of a port at 
Oakajee will spur a node/strip of industrial and urban development that will exceed the scale of 
the port and industrial estate. 

Baseline water quality sampling sites and habitat condition locations should be aligned along 
the main anticipated axis of dredge plume.   

Reference Sites The will be a need to identify appropriate, un-impacted, reference sites for ongoing comparison 
with impacted sites before and after implementation of the project.  Reference sites for habitat 
condition and environmental quality should be established in the zone of no influence. 

Baseline Water Quality Survey Baseline survey to include photosynthetically active radiation (PAR), light attenuation 
coefficient (LAC), Chlorophyll_a and sediment deposition. 

 

Water quality indicators should be compared to the Environmental Quality Guidelines, triggers 
for investigation, as described in ANZECC/ARMCANZ 2000. 

 

Examine the background characteristics (e.g. effect of rivers) that may cause enhanced 
turbidity that may persist through spring and summer after a significant flow year. 

Baseline Introduced Marine 
Pests Survey 

Baseline survey to use appropriate techniques (perhaps including artificial substrates) and to 
be completed for comparison against follow-up surveys. 

MARINE HABITAT STUDIES 

Extent and Condition of 
Habitats 

Baseline marine habitat studies should focus both on extent and condition of habitats and their 
biological communities, as there are significant uncertainties in the present habitat mapping 
and characterisation due to the extremely limited extent of area mapped.  

The extent of the marine habitat survey should relate to the anticipated spatial scale of threats 
due to the project (e.g. the spatial scale of the dredging, reclamation and breakwater 
construction plumes, extent of changes in hydrodynamic and water quality regimes) and 
should be aligned along the main anticipated axis of the dredge plume. 
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Health Indicators Need to select and use appropriate habitat and associated biological community condition 
(‗health‘) indicators to establish baseline conditions and unimpacted reference sites for 
comparison with potentially impacted areas within influence of port.  Health indicators should 
be compared to the Environmental Quality Standards, triggers for management, as described 
in ANZECC/ARMCANZ 2000. 

 

The Proponent should be aware of the work by the Strategic Research Fund for the Marine 
Environment (SRFME) in Jurien and Geraldton to help select benthic condition indicators (e.g. 
for Posidonia and Amphibolis). 

Towed Underwater Videos and 
Diver Surveys 

Towed underwater videos and diver surveys should be relocatable for subsequent monitoring 
of habitat.  Extent of detailed habitat mapping should be based on predictions of: 

 

The likely extent of the turbidity plume from dredging and reclamation; 

The direct impact footprint of the project; 

Consideration of the spatial scale of changed swell and wave climate; 

Consideration of the spatial scale of changes in littoral drift, sedimentation and erosion; and 

Consideration of the spatial scale of changes in wrack accumulation. 

CURRENT & WAVE MEASUREMENTS 

Original Assessment No current data was collected in the original assessment. 

Current Model Validation Valid current data and matching meteorological data will be required for model validation. 

The proposed one current meter in 20 m (1.5 m above the seabed) is inadequate and will not 
satisfy the need for detailed model validation and prediction for this project.  There will 
definitely be a need for more than one current metre. 

The real test for the model will be whether it can represent water flux, circulation, flushing and 
transport in the bathymetrically and ecologically more complex inshore region (<7 m). 

Wave Measurements The change in wave and swell regime caused by the presence of the port infrastructure is 
likely to be a very important factor in the ecological and sediment flux responses and coastal 
changes (erosion/accretion) in relation to the proposal.  This will need to be understood and 
quantitatively predicted. 

LITTORAL DRIFT AND SHORELINE EROSION 

Sand Transport Careful consideration needs to be given to the length-scale over which the following changes 
may manifest : 

Reclamation and construction of the southern spur will trap sand to south which will increase 
the size of the reclamation area over time, and is likely to result in erosion to the north; 

The long (1.5 km) breakwater could create a wave shadow immediately to the north of the 
structure, therefore the shoreline erosion may be located northwards of this shadow zone; and 
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Any sand making it to the tip of the breakwater is likely to be lost from the nearshore system 
(and could cause channel siltation problems). 

Erosion and Accretion 
Predictions 

The report R035 (Rogers & Associates 1997) identified that there would be areas of 
accumulation and erosion but provides no clear prediction of the magnitude and rate.  Detailed 
predictions must be provided. 

Shoreline Movement Further investigations of the energetics. sediment fluxes and shoreline movements involving 
more detailed modelling and some in situ experiments/studies is required to more accurately 
assess sediment fluxes and potential for sediment trapping and erosion due to the proposed 
port—this is a matter which requires a long lead time. 

 

The accuracy of many of the sediment transport estimates as well as the overall understanding 
of the coastal processes would be greatly improved by completing a proper littoral drift and 
shoreline movement analysis of the area. 

 

Program of controlled photogrammetry should be implemented to produce shoreline 
movement plans. 

HYDRODYNAMIC MODELLING 

Considerations Hydrodynamic modelling should assist in examining: 

 

Effects on circulation of structures/dredging; 

Effects on transport of sediment and wrack; and 

Transport of dredge plumes/re-suspension/deposition. 

Materials Transport Points to be considered in the modelling of materials transport include: 

 

Well-documented re-suspension/deposition algorithms; 

Adequate and accurate  wave forcing and current data as input to re-suspension/deposition 
algorithms; 

Characterisation of dredged sediments and their fate (e.g. coagulation/flocculation/burial etc); 

Inclusion of all significant relevant processes in transport model; and 

Direct validation of fate of particle transport (e.g. environmental particle tracing technologies). 
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APPENDIX B: STAKEHOLDER ENGAGEME NT 
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STAKEHOLDER ENGAGEMENT 

The Proponent is committed to ongoing stakeholder and community engagement, including open and transparent 
communication, and recognises the importance of genuine stakeholder involvement in the identification of potential 
issues and concerns, as well as appropriate strategies for management of impacts. 

The Proponent defines stakeholders as people or organisations who have an impact on, or who are impacted by the 
Proponent‘s operations and activities.  An understanding of key stakeholder attitudes and issues is crucial for the 
Proponent to support effective stakeholder engagement.  Additionally the ability to respond to community concerns 
and to guide the management of issues is key. 

 

Community Relations  

The Proponent takes a proactive approach to liaising with stakeholders and interested parties.  The Proponent's 
understanding of local attitudes and community issues has been guided by an ongoing program of research, 
communications, and consultations with key stakeholders and the broader community. 

In order to ensure local presence and be responsive to local community interests in the Project, OPR opened a Mid 
West Community Office at 260 Foreshore Drive, Geraldton.  Local community and stakeholders are able to visit or 
speak to one of OPR‘s staff members during office hours from Monday to Friday.   

Other mechanisms for engagement and providing information to the community to date have included: 

 meetings including council meetings; 

 personal stakeholder meetings and visits; 

 briefings, including presentations; 

 hosting hospitability events, including luncheons, sundowners and office open days; 

 hosting visits to the proposed deep water port site and conducting site briefings; 

 community consultation and interviews; 

 social and environmental impact assessment workshops; 

 direct mail via letter drops (e.g. OPR newsletter 'Oakajee Quarter')' 

 information resources including Proponent Project Updates, Fact Sheets and media releases; 

 sponsorship and partnership projects; 

 attendance a Mid West functions; 

 displays and information at local agricultural shows; and 

 presentations at industry business conferences and events 

 

Engagement to Date 

OPR has worked closely with the Western Australian Government regarding the development of the Project, as well 
as relevant government agencies, the Geraldton Iron Ore Alliance and Mid West stakeholders.  OPR has developed 
a methodology for external stakeholder engagement. 

In addition to meetings with individuals, Table A-1 below provides an overview of the general presentation and 
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consultation provided to groups on the preliminary engineering contained in the pre-feasibility works of the Approved 
Port, focusing on the more recent consultation.  Further to this, consultation with the Department of Fisheries and the 
DEC-Geraldton were conducted to discuss any issues directly relating to marine flora and fauna.  The outcome of 
these meetings are summarised in Table A-2. 

Table A-1 Summary of Stakeholder Consultation
10

 

Organisation Date(s) 

Local Government  

Shire of Chapman Valley Ongoing, including Council meeting in October 2009, and June 2010. 

City of Geraldton-Greenough Ongoing, including Council meeting in September and October 2009, and June 2010.  

State Government Agencies  

Department of Environment and 
Conservation 

Ongoing including briefings to the Geraldton Regional Office and Perth Environmental 
Management Branch. 

Attendance at OEPA site visit - 27 April 2010 

Attendance at EPA Board site visit 3 May 2010 (including discussion of the Approval Port 
Management Plans) 

Environmental Protection Authority Ongoing, including briefings to the EPASU in December 2008 and February 2009. 

EPA Board meeting - 18 February 2010 

Attendance at OEPA site visit - 27 April 2010 

Attendance at EPA Board site visit 3 May 2010 (including discussion of the Approval Port 
Management Plans) 

Fisheries WA June 2010 and July 2009 Meeting (including discussion of the Approval Port Management 
Plans) 

Geraldton Port Authority Ongoing meetings and workshops to discuss Approved Port Management Plans.  
Circulation of draft Management Plans for GPA review and comment. 

Elected Members  

State Member for Geraldton-
Greenough Region (Mr Ian Blayney 
MLA) 

Oct 2009 and November 2009 meetings 

May 2010 meeting (including discussion of the Approval Port Management Plans) 

Speaker Legislative Assembly.  State 
Member for Moore (The Hon Grant 
Woodhams MLA) 

Oct 2009 and November 2009 meetings 

May 2010 meeting (including discussion of the Approval Port Management Plans) 

Community  

Drummonds Cove Progress June 2008, July 2009, October 2009 and May 2010 

                                                           

10 Please note that the stakeholder consultation list provided in Table A-1 is not an exhaustive list of stakeholder consultation undertaken  
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Association Attendance at SIA/EIA workshops (Oct 09, Feb 10) 

Geraldton Windsurfing Club May 2010 Meeting 

Geraldton Long Board Club May 2010 Meeting 

Geraldton Board Riders Club May 2010 Meeting 

Geraldton Caravan Clubs May 2010 Meeting 

Geraldton 4WD Clubs May 2010 Meeting 

Professional/Industry  

Customers Ongoing including meetings with Sinosteel Midwest Corporation, Crosslands Resources, 
Karara Mining/Gindalbie Metals, Golden West Resources, etc 

Fishing and Cray fishing Industry 
(Geraldton Professional Fishers 
Association, United Mid-West Fishing 
Association, Western Rock Lobster 
Council) 

Ongoing consultation since 2007, through regular meetings and emails. 

July 2009 meeting 

Attendance at SIA/EIA workshop (Oct 09) 

Main-stream Western Australian and 
Mid-West media (including Geraldton 
Guardian, Midwest Times), shire 
publications, WA Business News, 
The West Australian, GWN TV, ABC 
Radio, WIN TV) as well as OPRs 
website 

Ongoing including various media releases, media tours and conferences.  Project updates 
available through website. 



 
 Oakajee Deepwater Port 

 Underwater Noise Management Plan 

 

301012-01054-1000-EN-PLN-0005  Rev 1  

 Page 57  23 November 2011 

APPENDIX C: LIST OF BASELINE STUDIES FOR OAKAJEE PORT 
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LIST OF BASELINE STUDIES FOR OAKAJEE PORT 
Baseline Study Corresponding Report 

Water Quality 

 Oceanica 2007, Oakajee Port Baseline Water Quality Monitoring Report (2006-2007), 
Report no. 503_002/1 

 Oceanica 2009, Oakajee Port Baseline Water Quality Monitoring Report (2006-2009), 
Report no. 503_002/2 

Sediment Quality 

 Oceanica 2007, Oakajee Port Marine and Coastal Baseline Studies Sediment Quality, 
Report no. 503_003/1 

 Oceanica 2009, Oakajee Port - Oakajee Sediment Sampling and Analysis Plan - 
Geotechnical Survey, Report no. 503_003/2 

 Oceanica 2009, Oakajee Port - Oakajee Sediment Sampling and Analysis Plan - 
Surface Sediment Survey, Report no. 503_003/3 

 Oceanica 2009, Oakajee Port and Rail Marine and Coastal Baseline Studies - 
Geotechnical Survey Sediment Sampling and Analysis Plan Implementation Report, 
Report no. 503_003/4 

 Oceanica 2009, Oakajee Port and Rail Marine and Coastal Baseline Studies - Surface 
Sediment Sampling and Analysis Plan Implementation Report, Report no. 503_003/5 

Benthic Primary Producer Habitat 

 Oceanica 2008, Oakajee Port Marine and Coastal Baseline Studies - Habitat Mapping, 
Report no. 503_004/1 

 Oceanica 2009, Oakajee Port Marine and Coastal Baseline Studies - Habitat 
Monitoring Report 2009, Report no. 503_004/2 

 Oceanica 2010, Oakajee Port Marine and Coastal Baseline Studies - Habitat 
Monitoring Report 2010, Report no. 503_004/3 

Beach Cast Wrack 

 Oceanica 2008, Oakajee Port Marine and Coastal Baseline Studies - Baseline Beach 
Cast Wrack Report (2006-2007), Report no. 503_005/1 

 Oceanica 2009, Oakajee Port Baseline and Coastal Baseline Studies - Beach Cast 
Wrack Report (2006-2009), Report no. 503_005/2 

Introduced Marine Organisms 

 EMC 2008, Oakajee Port Introduced Marine Species Baseline Survey - Desktop 
Review and Survey Design, Prepared for Oceanica Consulting Pty Ltd & Murchison 
Metals Limited by Enviro Marine Consulting Pty Ltd, Report no. EM-REP-06-002-001 
REV 1, Perth, Western Australia, June 2008 

 EMC 2009, Oakajee Port Introduced Marine Species Baseline Survey - Survey Report, 
Prepared for Oceanica Consulting Pty Ltd & Murchison Metals Limited by Enviro 
Marine Consulting Pty Ltd, Report no. EM-REP-06-002-002 Rev 1, Perth, Western 
Australia, June 2009 

Coastal Processes 
 Oceanica 2009, Oakajee Port Marine and Coastal Baseline Studies, Baseline (2006–

2009) Coastal Processes Investigation, 503_008/1 

Hydrodynamic Modelling 

 APASA 2009, Oakajee Port and Rail:  Marine Environmental Modelling - Model 
Validation Report Prepared for Oceanica Consulting Pty Ltd & Oakajee Port and Rail 
by Asia-Pacific Applied Science Associates, Report no. Rev 0, Perth, Western 
Australia, June 2009. 

 APASA 2009, Oakajee Port and Rail:  Sediment Plume Modelling Prepared for 
Oceanica Consulting Pty Ltd & Oakajee Port and Rail by Asia-Pacific Applied Science 
Associates, Report no. Rev A, Perth, Western Australia, November 2009. 

 Oceanica DRAFT, Oakajee Port Marine and Coastal Baseline Studies - Benthic 
Primary Producer Impacts from construction of the proposed Oakajee Port, Report no. 
503_009/1. 

Marine Mammals 

 Oceanica DRAFT, Oakajee Port Marine and Coastal Baseline Studies - Marine 
Mammals Pilot Survey Report, Report no. 503_010/1. 

 Oceanica 2010, Oakajee Port - Risk Assessment of Pile Driving Noise on Marine 
Fauna, Report no. 503_001/6. 
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APPENDIX D: EPBC ACT PROTECTED MATTERS SEARCH REPORT 11 

 

                                                           

11. EPBC Act Protected Matters Report (2009) is the same report used for the Oakajee Deepwater Port EPBC Referral 2010/5760. A review of 

the EPBC Act Protected Matters Report was conducted on the 11 October 2011 and There was no change to the marine mammal list nor any 

amendments required to the UNMP. 
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APPENDIX E: OCEANICA 2010, ‘OAKAJEE PORT - RISK ASSESSMENT OF P ILE 
DRIVING NOISE ON MAR INE FAUNA’, REPORT NO. 503_001/6 . 
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APPENDIX F:  BEHAVIOUR CATEGORIES FOR HUMPBACK WHALES  
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Active Passive Neutral 

Breach No Blow Rise Circling  

Fluke Slap Surface Lying  Fluke Down Dive  

Head Lunge   Fluke Extension 

Head Slap   Fluke Up Dive 

Inverted Fluke Slap   Lateral Fluke Extension 

Pectoral Fin Slap   Peduncle Arch 

Peduncle Slap   Surface Travel 

Pectoral Fin Wave   Mud Rolling  

Tail Cock      

Peduncle Cock     

Spy Hop     

Snaking     

Trumpeting     

Tail Swish      

Underwater Blow     

Bubble Trail     

Source:  Oceanica 2010a. 

 


