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Albany Iron Ore Project:  Albany Port Expansion Proposal 
Invitation to Make a Submission 

The Environmental Protection Authority (EPA) invites people to make a submission on this proposal.  
The environmental impact assessment process is designed to be transparent and accountable, and includes 
specific points for public involvement, including opportunities for public review of environmental review 
documents.  In releasing this document for public comment, the EPA advises that no decisions have been 
made to allow this proposal to be implemented. 

The Albany Port Expansion Proposal involves dredging within Princess Royal Harbour and King George 
Sound to facilitate access of Cape size vessels.  Dredged material will be used to reclaim land to construct 
an additional berth adjacent to the port, with excess dredge material placed in deep water within King 
George Sound.  The APA will lease the reclaimed land and the new berth to Grange Resources Limited to 
accommodate their Port infrastructure.   

The Grange Resources Limited Southdown Magnetite Proposal (EPA Assessment No. 1596) is subject of 
a PER which has already been released for public review (Feb-April 2007).   

In accordance with the Environmental Protection Act 1986, a Public Environmental Review (PER) has 
been prepared which describes the Albany Port Expansion Proposal and its likely effects on the 
environment.  The PER is available for a public review period of [8] weeks from 24/09/07closing on 
19/11/07. 

Comments from government agencies and from the public will help the EPA to prepare an assessment 
report in which it will make recommendations to government.  If you are able to, the EPA would 
welcome electronic submissions in particular, emailed to the project assessment officer or via the EPA’s 
Website (see address below). 

Where to get Copies of this Document 

Printed copies of this document may be obtained for a cost of $10, or CD copies for $5 from: 

Abigail Manuk 
ecologia Environment 
1025 Wellington Street 
WEST PERTH WA 6005 
Telephone (08) 9322 1944  
 

Paul Mackey 
Albany Port Authority 
85 Brunswick Road  
ALBANY WA 6330 
Telephone: (08) 9892 9000 

Copies may also be obtained from www.albanyport.com.au 

Why Write a Submission? 

A submission is a way to provide information, express your opinion and put forward your suggested 
course of action - including any alternative approach. It is useful if you indicate any suggestions you have 
to improve the proposal. 

All submissions received by the EPA will be acknowledged.  Electronic submissions will be 
acknowledged electronically.  The proponent will be required to provide adequate responses to points 
raised in submissions.  In preparing its assessment report for the Minister for the Environment, the EPA 
will consider the information in submissions, the proponent’s responses and other relevant information. 
Submissions will be treated as public documents unless provided and received in confidence subject to 
the requirements of the Freedom of Information Act, and may be quoted in full or in part in each report. 
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Why not Join a Group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group interested in 
making a submission on similar issues.  Joint submissions may help to reduce the workload for an 
individual or group, as well as increase the pool of ideas and information.  If you form a small group (up 
to 10 people) please indicate all the names of the participants.  If your group is larger, please indicate how 
many people your submission represents. 

Developing a Submission 

You may agree or disagree with, or comment on, the general issues discussed in the PER or the specific 
proposal. It helps if you give reasons for your conclusions, supported by relevant data.  You may make an 
important contribution by suggesting ways to make the proposal more environmentally acceptable.   

When making comments on specific elements of the PER: 
• Clearly state your point of view. 
• Indicate the source of your information or argument if this is applicable. 
• Suggest recommendations, safeguards or alternatives. 

Points to Keep in Mind 

By keeping the following points in mind, you will make it easier for your submission to be analysed: 
• Attempt to list points so that issues raised are clear. A summary of your submission is helpful. 
• Refer each point to the appropriate section, chapter or recommendation in the PER. 
• If you discuss different sections of the PER, keep them distinct and separate, so there is no 

confusion as to which section you are considering. 
• Attach any factual information you may wish to provide and give details of the source. Make sure 

your information is accurate. 

Remember to include: 
• your name; 
• address; 
• date; and 
• whether and the reason why you want your submission to be confidential. 

The closing date for submissions is: 19/11/07 

The EPA prefers submissions to be sent in electronically.  You can either e-mail the submission to the 
following address: 

submissions.eia@dec.wa.gov.au 
OR 
use the submission form on the EPA’s website: 

www.epa.wa.gov.au/submissions.asp and click on the EIA Assessment Submission option. 
OR  
You can post your submission to: 
The Chairman 
Environmental Protection Authority 
Locked Bag 33 
CLOISTERS SQUARE  WA 6850 
Attention: Penny Williams 
If you have any questions on how to make a submission, please ring the EPA officer Penny Williams on 
6467 5419. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
iii

Table of Contents 

Executive Summary................................................................................................................... xiii 

The Project ............................................................................................................................. xiii 

Existing Environment...................................................................................................................xv 

Potential Impacts and Proposed Management Strategies......................................................... xxi 

Environmental Management Commitments.......................................................................... xxxiii 

Section 1 Introduction............................................................................................................1 
Section 1.1 Albany Iron Ore Project...........................................................................................1 
Section 1.2 Albany Port Expansion Proposal Overview ............................................................1 
Section 1.3 The Proponents ........................................................................................................2 
Section 1.4 Project Scope and Timing........................................................................................4 
Section 1.5 Document Structure and Purpose.............................................................................4 

Section 2 Environmental Impact Assessment ......................................................................5 
Section 2.1 Environmental Approvals Process...........................................................................5 
Section 2.1.1 Legislative Framework ........................................................................................5 
Section 2.1.2 State Assessment Process ....................................................................................6 
Section 2.1.3 Commonwealth Assessment Process ...................................................................7 
Section 2.2 Principles of Environmental Protection ...................................................................9 

Section 3 Stakeholder Engagement ....................................................................................15 
Section 3.1 Stakeholder Consultation Programme ...................................................................15 
Section 3.1.1 Public and Non-Government Organisation Consultation .................................15 
Section 3.1.2 Regulator Consultation......................................................................................16 

Section 4 Project Justification.............................................................................................19 
Section 4.1 Project Background................................................................................................19 
Section 4.2 State and National Benefits....................................................................................19 
Section 4.3 No Development Option ........................................................................................19 
Section 4.4 Evaluation of Alternatives .....................................................................................19 
Section 4.4.1 Alternatives: Port Expansions ...........................................................................19 
Section 4.4.2 Alternatives: Channel and Berth Location........................................................21 
Section 4.4.3 Alternatives: Land Reclamation Area ...............................................................21 
Section 4.4.4 Alternatives: Disposal Area...............................................................................22 

Section 5 Project Description ..............................................................................................35 
Section 5.1 Port Expansions .....................................................................................................35 
Section 5.1.1 Location .............................................................................................................35 
Section 5.1.2 Tenure and Zoning.............................................................................................35 
Section 5.1.3 Existing Port Operations and Infrastructure.....................................................36 
Section 5.1.4 Dredging............................................................................................................36 
Section 5.1.5 Land Reclamation Area .....................................................................................38 
Section 5.1.6 Offshore Disposal Site .......................................................................................40 
Section 5.2 Legal Requirements ...............................................................................................41 
Section 5.2.1 Federal Government Assessment.......................................................................41 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
iv

Section 5.2.2 State Government Assessment ...........................................................................41 
Section 5.2.3 Local Government Assessment ..........................................................................42 
Section 5.3 Land Details ...........................................................................................................43 
Section 5.3.1 Land use and Ownership ...................................................................................43 

Section 6 The Project Environment....................................................................................49 
Section 6.1 Marine Environment ..............................................................................................49 
Section 6.2 Geology, Landform and Bathymetry .....................................................................50 
Section 6.3 Hydrodynamics and Sedimentation .......................................................................55 
Section 6.3.1 Meteorology.......................................................................................................55 
Section 6.3.2 Ocean Circulation .............................................................................................55 
Section 6.3.3 Waves.................................................................................................................57 
Section 6.3.4 Sediment Physical Properties ............................................................................57 
Section 6.4 Marine Sediment and Water Quality .....................................................................60 
Section 6.4.1 Sediment Chemistry ...........................................................................................63 
Section 6.4.2 Sediment Nutrients.............................................................................................71 
Section 6.4.3 Water Quality ....................................................................................................72 
Section 6.5 Benthic Primary Producer Habitat .........................................................................79 
Section 6.5.1 Benthic Primary Producer Habitat Mapping....................................................79 
Section 6.5.2 Land Reclamation Area Habitat........................................................................79 
Section 6.5.3 Channel Habitat ................................................................................................80 
Section 6.5.4 Seagrasses .........................................................................................................80 
Section 6.5.5 Corals ................................................................................................................85 
Section 6.6 Marine Fauna .........................................................................................................89 
Section 6.6.1 Pinnipeds ...........................................................................................................89 
Section 6.6.2 Cetaceans...........................................................................................................90 
Section 6.6.3 Avifauna.............................................................................................................95 
Section 6.6.4 Introduced Marine Species ................................................................................95 
Section 6.7 Terrestrial Vegetation and Flora ............................................................................97 
Section 6.7.1 Previous Flora and Vegetation Surveys ............................................................97 
Section 6.7.2 Survey Methods and Constraints .......................................................................98 
Section 6.7.3 Vegetation of the Region..................................................................................101 
Section 6.7.4 Port Reclamation Area Vegetation..................................................................102 
Section 6.7.5 Threatened Ecological Communities...............................................................105 
Section 6.7.6 Flora of the Region..........................................................................................105 
Section 6.7.7 Flora of Conservation Significance.................................................................106 
Section 6.7.8 Vegetation of Conservation Significance ........................................................107 
Section 6.7.9 Introduced Flora Species.................................................................................108 
Section 6.8 Social and Cultural Environment.........................................................................111 
Section 6.8.1 Non-Indigenous Culture and Heritage ............................................................111 
Section 6.8.2 Maritime Heritage ...........................................................................................111 
Section 6.8.3 Indigenous Culture and Heritage ....................................................................117 
Section 6.8.4 Native Title ......................................................................................................117 
Section 6.8.5 Aquaculture and Commercial Activities..........................................................117 
Section 6.8.6 Recreational Fishing and Boating...................................................................118 
Section 6.9 Ordnance ..............................................................................................................118 

Section 7 Environmental Sustainability and Offsets.......................................................121 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
v

Section 8 Potential Environmental Impacts and Management Overview ....................123 
Section 8.1 Risk Assessment ..................................................................................................123 

Section 9 Potential Impacts Associated with Dredging and Land Reclamation ..........127 
Section 9.1 Impacts of Dredging and Reclamation to Marine Sediment and Water Quality .127 
Section 9.1.1 Standards and Guidelines Applicable to Marine Sediment and Water Quality ....
  .........................................................................................................................127 
Section 9.1.2 Dredging Simulations ......................................................................................127 
Section 9.1.3 The Environmental Quality Management Framework ....................................132 
Section 9.1.4 Ecosystem Health ............................................................................................136 
Section 9.1.5 Fishing and Aquaculture .................................................................................159 
Section 9.1.6 Recreation and Aesthetics ...............................................................................164 
Section 9.1.7 Cultural and Spiritual Values..........................................................................169 
Section 9.1.8 Industrial Water Supply...................................................................................169 
Section 9.1.9 Environmental Management Commitments.....................................................169 
Section 9.2 Impacts of Dredging and Reclamation to Benthic Primary Producer Habitat 

(BPPH).................................................................................................................170 
Section 9.2.1 Management Goals for BPPH.........................................................................170 
Section 9.2.2 Standards and Guidelines Applicable to BPPH ..............................................170 
Section 9.2.3 Calculation of Potential Impacts to BPPH......................................................170 
Section 9.2.4 Potential Impacts to BPPH..............................................................................177 
Section 9.2.5 Management of BPPH .....................................................................................188 
Section 9.2.6 Predicted Outcome for BPPH .........................................................................189 
Section 9.2.7 Environmental Management Commitments for BPPH....................................190 
Section 9.3 Impacts of Dredging and Reclamation on Marine Fauna ....................................191 
Section 9.3.1 Management Goals for Marine Fauna............................................................191 
Section 9.3.2 Standards and Guidelines Applicable to Marine Fauna .................................191 
Section 9.3.3 Potential Impacts to Marine Fauna.................................................................191 
Section 9.3.4 Management of Marine Fauna ........................................................................193 
Section 9.3.5 Predicted Outcome for Marine Fauna ............................................................194 
Section 9.3.6 Environmental Management Commitments for Marine Fauna.......................195 
Section 9.4 Impacts of Reclamation on Terrestrial Vegetation and Flora..............................196 
Section 9.4.1 Management Goals for Terrestrial Vegetation and Flora ..............................196 
Section 9.4.2 Standards and Guidelines for Terrestrial Vegetation and Flora ....................196 
Section 9.4.3 Potential Impacts to Terrestrial Vegetation and Flora ...................................196 
Section 9.4.4 Management of Terrestrial Vegetation and Flora ..........................................198 
Section 9.4.5 Predicted Outcome ..........................................................................................198 
Section 9.5 Impacts of Dredging and Reclamation on Noise and Amenity ...........................201 
Section 9.5.1 Management Goals for Noise and Amenity .....................................................201 
Section 9.5.2 Standards and Guidelines Applicable to Noise and Amenity ..........................201 
Section 9.5.3 Potential Impacts of Noise on Amenity............................................................201 
Section 9.5.4 Management of Noise and Amenity .................................................................204 
Section 9.5.5 Predicted Outcome from Noise and Amenity ..................................................205 
Section 9.6 Impacts of Dredging and Reclamation on Areas of Heritage and Cultural 

Significance. ........................................................................................................207 
Section 9.6.1 Management Goal ...........................................................................................207 
Section 9.6.2 Standards and Guidelines Applicable to Heritage and Culture......................207 
Section 9.6.3 Potential Impacts to Areas of Heritage and Cultural Significance.................207 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
vi

Section 9.6.4 Management of Areas of Heritage and Cultural Significance ........................207 
Section 9.6.5 Predicted Outcome for Areas of Heritage and Cultural Significance.............208 

Section 10 Evaluation of Disposal Sites ..............................................................................209 
Section 10.1 Offshore Disposal Area Habitat...........................................................................211 
Section 10.1.1 Infaunal Assemblages ......................................................................................212 
Section 10.2 Sediment Physical and Chemical Characteristics ................................................215 
Section 10.3 Other Potential Impacts........................................................................................217 
Section 10.4 Disposal Site Assessment Conclusion .................................................................222 

Section 11 Potential Impacts Following Dredging and Reclamation...............................223 
Section 11.1 Impacts of Dredging and Reclamation on Hydrodynamics in the Albany Waters....

 .............................................................................................................................223 
Section 11.1.1 Management Goals for Hydrodynamics..........................................................223 
Section 11.1.2 Standards and Guidelines Applicable to Hydrodynamics ...............................223 
Section 11.1.3 Potential Impacts to Hydrodynamics ..............................................................223 
Section 11.1.4 Management of Hydrodynamics ......................................................................229 
Section 11.1.5 Predicted Outcome for Impacts to Hydrodynamics ........................................229 
Section 11.2 Impacts to Visual and Landscape Values ............................................................231 
Section 11.2.1 Management Goals..........................................................................................231 
Section 11.2.2 Standards and Guidelines Applicable to Visual and Landscape Values.........231 
Section 11.2.3 Visual Impact Assessment................................................................................231 
Section 11.2.4 Potential Impacts to Visual and Landscape Values ........................................232 
Section 11.2.5 Management of Visual and Landscape Values................................................247 
Section 11.2.6 Predicted Outcome for Visual and Landscape Values ....................................247 
Section 11.3 Potential Impacts of Increased Shipping and Operations ....................................249 
Section 11.3.1 Goals for Managing Increased Shipping and Operations...............................249 
Section 11.3.2 Standards and Guidelines Applicable to Shipping and Operations ................249 
Section 11.3.3 Potential Impacts from Increased Shipping and Operations ..........................249 
Section 11.3.4 Management of Increased Shipping and Operations ......................................250 
Section 11.3.5 Predicted Outcome from Increased Shipping and Operations........................252 

Section 12 Conclusion ..........................................................................................................253 

Section 13 References...........................................................................................................255 

Section 14 Glossary of Terms and Abbreviations .............................................................261 

Section 15 List of Appendices (Attached Disk)..................................................................263 
Appendix 15.1  Marine Fish Species of the Albany Region. 
Appendix 15.2  Albany Sediment Data. 
Appendix 15.3  Water Quality Profiling Data. 
Appendix 15.4  Risk Matrices. 
Appendix 15.5  Vegetation and Flora. 

Section 16 Technical Appendices (Attached Disk) ..............................................................264 
Technical Appendix 16.1..........Port Development Oceanographic Studies and Dredging Program 
Simulation studies, Global Environmental Modelling Systems, 2007 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
vii

Technical Appendix 16.2 Albany Iron Ore Project Albany Port Expansion Proposal; Sampling 
and Analysis Plan and Benthis Primary Producer Habitat Report, Sinclair Knight 
Merz, 2007 

Technical Appendix 16.3 Albany Port Upgrade Dive Sampling Report, JFA Consultants Pty 
Ltd, 2005.  

Technical Appendix 16.4 An Aboriginal Heritage Survey for Grange Resources Limited, and 
Albany Port Authorities, Southdown Magnetite Project, Great Southern Region, 
Western Australia, Green Iguana, 2005 

Technical Appendix 16.5 Short Technical Report: Noise Assessment of the Albany Port 
Construction, VIPAC, 2006 

Technical Appendix 16.6 Visual Impact Assessment, ecologia Environment, 2006 
Technical Appendix 16.7 Dredge and Land Reclamation Management Plan, ecologia 

Environment, 2007.  
Technical Appendix 16.8 Albany Port Expansion Proposal Environmental Management 

System, ecologia Environment, 2006.  
Technical Appendix 16.9 Albany Port Authority Oil Spill Contingency Plan.  
Technical Appendix 16.10 Flora and Vegetation of the Port Facility Reclamation Area, 

ecologia Environment, 2007.  
Technical Appendix 16.11 In-Lab Determinations of Light Attenuation versus TSS 

Concentration for a Variety of Sediment Core Samples, OPTEK 2007.  
 
Figures 
Figure 4.1 Alternative Reclamation Configuration being Investigated. .................................23 
Figure 4.2 Albany Port Expansion Proposal Footprint and Instrument Locations. ................25 
Figure 4.3 Existing Channel, Proposed Channel and Berth Dredging....................................27 
Figure 4.4 Site Plan of the Proposed Development (Port). .....................................................29 
Figure 4.5 Schematic Layout of Proposed Berth 7 and Channel Cross-Section.....................31 
Figure 4.6 Land and Fill Interface at Proposed Berth 7, Port of Albany. ...............................33 
Figure 5.1 Zoning Plan of the Proposed Development (Port and Pipeline). ...........................45 
Figure 5.2 Marine Habitat in the Albany Area Identified as worthy of Consideration for 

Reservation (A Representative Marine Reserve System for Western Australia, 
CALM, 1994).........................................................................................................47 

Figure 6.1 Geomorphological Overview of the Northern Shore of Princess Royal Harbour. 51 
Figure 6.2 Bathymetry of King George Sound and Port Area in Princess Royal Harbour.....53 
Figure 6.3 Example of the Ebb Tide in King George Sound and Princess Royal Harbour 

Predicted by GCOM3D..........................................................................................55 
Figure 6.4 Example of the Flood Tide in King George Sound and Princess Royal Harbour 

Predicted by GCOM3D..........................................................................................56 
Figure 6.5 Sediment Particle Size Distribution. ......................................................................58 
Figure 6.6 Location of Dredge Areas 1, 2 and 3. ....................................................................61 
Figure 6.7 Sampling locations for Dredge Area 1...................................................................64 
Figure 6.8 Sampling locations for Dredge Area 2...................................................................66 
Figure 6.9 Sampling locations Dredge Area 3. .......................................................................67 
Figure 6.10 Sediment Sample Locations at Dredge Area 3. .....................................................68 
Figure 6.11 Water Quality Sampling Locations........................................................................73 
Figure 6.12 Total Suspended Solids in King George Sound During Normal Conditions. .......73 
Figure 6.13 Satellite Image of King George Sound in June 2005.............................................74 
Figure 6.14 Total Suspended Solids in King George Sound.....................................................75 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
viii

Figure 6.15 Secchi Depth in King George Sound. ....................................................................75 
Figure 6.16 The Combined Relationship between Light Attenuation and TSS Applicable for a 

TSS Concentration Range of 0 – 80 mg/L.............................................................77 
Figure 6.17 Benthic Habitat in the Proposed Channel. .............................................................80 
Figure 6.18 Benthic Primary Producer Habitat Map of Princess Royal Harbour and King 

George Sound. .......................................................................................................81 
Figure 6.19 Ground truthing of the Princess Royal Harbour and King George Sound Area....83 
Figure 6.20 Location of Adjacent Reefs. ..................................................................................85 
Figure 6.21 Gio Batta Patch. .....................................................................................................86 
Figure 6.22 Michaelmas Reef. ..................................................................................................87 
Figure 6.23 Southern Right Whale Distribution, Migration and Aggregation Areas. ..............93 
Figure 6.24 Southern Right Whale Aggregation Area (excludes Albany)................................93 
Figure 6.25 Southern Right Whale Areas of Frequent Use (includes Albany).........................94 
Figure 6.26 Humpback Whales Distribution, Migration and Aggregation Areas.....................94 
Figure 6.27 Blue Whale Migration and Recognised Aggregation Areas..................................95 
Figure 6.28 Base of slope at proposed port reclamation area (white flowering plant is 

Anthocercis viscosa subsp. Viscose). ...................................................................102 
Figure 6.29 Location of Vegetation Units and Flora Sampling Sites at the Port Facility.......103 
Figure 6.30 Locations of Known Shipwrecks in Albany Waters............................................113 
Figure 6.31 Primary Contact Recreation Sites Identified in King George Sound and Princess 

Royal Harbour......................................................................................................119 
Figure 9.1 Comparison of GPS Drifter Tracks Released During a South to South easterly 

Wind Regime with Tracks Predicted from GCOM3D Near-Surface Currents. ..129 
Figure 9.2 Comparison of GPS Drifter Tracks Released During an East to North easterly 

Wind Regime with Tracks Predicted from GCOM3D Near-surface Currents. ...130 
Figure 9.3 SWAN Model (Green) Versus Observed (Red) Wave Heights at AWAC-1. .....130 
Figure 9.4 Environmental Quality Management Framework Flowchart (DoE, 2006) .........133 
Figure 9.5 Flow Chart of the Steps Involved in Applying the Guidelines for Protection of 

Aquatic Ecosystems. ............................................................................................135 
Figure 9.6 Application of the Environmental Value of Ecosystem Health to the Project Area.

.............................................................................................................................139 
Figure 9.7 Sample Plot of Total Suspended Particles during Dredging Showing the Effects of 

Anti-clockwise Circulation in King George Sound during South-Easterly Winds 
(March to June). ...................................................................................................142 

Figure 9.8 Sample Plot of Total Suspended Solids during Dredging Showing the Effects of 
Circulation in King George Sound during Westerly Winds (July to October)....143 

Figure 9.9 Sample Plot of Total Suspended Particles during Dredging Showing the Effects of 
Clockwise Circulation in King George Sound during North-Easterly Winds 
(November to February). .....................................................................................143 

Figure 9.10 Location of the Five Stations Where Time Series Data were Captured During the 
Analysis of the Turbidity Results. .......................................................................144 

Figure 9.11 TSS Time Series at Five Locations During Dredging Starting in March. ...........145 
Figure 9.12 TSS Time Series at Five Locations During Dredging Starting in July................145 
Figure 9.13 TSS Time Series at Five Locations During Dredging Starting in November......146 
Figure 9.14 Dilution Rates of Particles Released Through the Seawall. ................................148 
Figure 9.15 Water Quality Monitoring and Reporting Process. .............................................151 
Figure 9.16 Seagrass Health Monitoring and Reporting Process............................................153 
Figure 9.17 Seagrass Health Monitoring – Missed Surveys. ..................................................155 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
ix

Figure 9.18 Average turbidity (TSS) During the Dredge Programme Modelled from March to 
June. .....................................................................................................................161 

Figure 9.19 Average turbidity (TSS) During the Dredge Programme Modelled from July to 
October.................................................................................................................161 

Figure 9.20 Average turbidity (TSS) During the Dredge Programme Modelled from 
November to February. ........................................................................................162 

Figure 9.21 Conceptual Model of BPPH Effect Zones. ..........................................................173 
Figure 9.22 Impact on Benthic Primary Producer Habitat of Princess Royal Harbour and King 

George Sound Study Area March to June. ..........................................................181 
Figure 9.23 Impact on Benthic Primary Producer Habitat of Princess Royal Harbour and King 

George Sound Study Area July to October..........................................................183 
Figure 9.24 Impact on Benthic Primary Producer Habitat of Princess Royal Harbour and King 

George Sound Study Area November to February. .............................................185 
Figure 9.25 Sea-lions Resting during Dredge Operations at Geraldton Port. .........................192 
Figure 9.26 Construction Noise at the Port. ............................................................................202 
Figure 9.27 Location of Nearest Noise Sensitive Sites. ..........................................................204 
Figure 10.1 National Ocean Disposal Guidelines for Dredged Material Assessment 

Framework. ..........................................................................................................210 
Figure 10.2 Seabed Epifauna at the Preferred Disposal Area. ................................................211 
Figure 10.3 Infaunal Species Richness and Abundance..........................................................212 
Figure 10.4 Preferred Disposal Area Infaunal Community Composition...............................213 
Figure 10.5 Alternative Disposal Area Infaunal Community Composition............................213 
Figure 10.6 Sampling Locations for the Two Potential Disposal Areas. ................................215 
Figure 10.7 Comparison of current speeds near the surface (blue) and near the bottom (red) at 

the alternate disposal area in September 2005.....................................................217 
Figure 10.8 Comparison of current speeds near the bottom (blue) with the wind speed (red) at 

the alternate disposal area in September 2005.....................................................218 
Figure 10.9 Sediment Accumulation (above 100gm/m2) at the End of the Dredging 

Programme Starting in March..............................................................................219 
Figure 10.10 Sediment Accumulation (above 100gm/m2) 12 Months after the Start of Dredging 

in March. ..............................................................................................................219 
Figure 10.11 Sediment Accumulation (above 100gm/m2) at the End of the Dredging 

Programme Started in July...................................................................................220 
Figure 10.12 Sediment Accumulation (above 100gm/m2) 12 Months after the Start of Dredging 

in July...................................................................................................................220 
Figure 10.13 Sediment Accumulation (above 100gm/m2) at the End of the Dredging 

Programme Starting in November. ......................................................................221 
Figure 10.14 Sediment Accumulation (above 100gm/m2) 12 Months after the Start of Dredging 

in November. .......................................................................................................221 
Figure 11.1 Representation of Princess Royal Harbour Entrance before Dredging. ..............224 
Figure 11.2 Representation of Princess Royal Harbour Entrance after Dredging. .................224 
Figure 11.3 High Resolution Model of Study Region. ...........................................................225 
Figure 11.4 Current Speeds in Princess Royal Harbour Before and After Dredging. ............226 
Figure 11.5 Current Speeds in the Harbour Entrance Before and After Dredging. ................226 
Figure 11.6 Current Speeds in the Shipping Channel Before and After Dredging. ................227 
Figure 11.7 Numerical “Dye” Trace 5 Days After Release from Site Labelled PRH1 Forced by 

Currents Through the Channel Before Dredging is Started.................................228 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
x

Figure 11.8 Numerical “Dye” Trace 5 Days After Release from Site Labelled PRH1 Forced by 
Currents Through the Channel After Dredging is Completed. ........................228 

Figure 11.9 View to the South-East from Mt Clarence Lookout (View Location 16)............233 
Figure 11.10 View from Mt Clarence Lookout with Land Reclamation (View Location 16)....

 .........................................................................................................................234 
Figure 11.11 View from Mt Clarence Lookout with Land Reclamation and Port 

Infrastructure (View Location 16). ..................................................................235 
Figure 11.12 View to the North-West from Possession Point (View Location 20). .............237 
Figure 11.13 View from Possession Point Depicting Proposed Land Reclamation (View 

Location 20). ....................................................................................................238 
Figure 11.14 View from Possession Point Depicting Proposed Land Reclamation and Port 

Infrastructure (View Location 20). ..................................................................239 
Figure 11.15 View to the South-West from the Boardwalk (View Location 25). ................240 
Figure 11.16 View from the Boardwalk Depicting the Proposed Land Reclamation (View 

Location 25). ....................................................................................................241 
Figure 11.17 View from the Boardwalk Depicting the Proposed Land Reclamation and Port 

Infrastructure (View Location 25). ..................................................................242 
Figure 11.18 View to the South-West from Ataturk’s Memorial and Pagoda (View Location 

26-27). ..............................................................................................................243 
Figure 11.19 Ataturk’s Memorial and Pagoda Depicting the Proposed Land Reclamation 

(View Location 26-27).....................................................................................244 
Figure 11.20 Ataturk’s Memorial and Pagoda Depicting the Proposed Land Reclamation 

(View Location 26-27).....................................................................................245 
 
Tables 
Table 1.1 Land Use Requirements...........................................................................................1 
Table 1.2 Composition of Project Team. .................................................................................3 
Table 1.3 Project Timeframe. ..................................................................................................4 
Table 2.1 Legislation Applicable to the Project and Responsible Government Agencies. .....5 
Table 2.2 Principles of Environmental Protection considered for the Albany Port Expansion 

Proposal. ................................................................................................................11 
Table 4.1 Summary of Deep Water Port Study. ....................................................................20 
Table 4.2 Evaluation of Alternatives: Land Reclamation Area. ............................................22 
Table 5.1 Existing Port Facilities...........................................................................................36 
Table 5.2 Channel Alignment. ...............................................................................................37 
Table 5.3 Calculated Dredge Volumes for Channel Options. ...............................................37 
Table 5.4 Land Reclamation Area from West to East. ..........................................................38 
Table 5.5 Separation Distances Between Existing Port Uses and Residential Lots Along 

Brunswick Road Albany. .......................................................................................43 
Table 6.1 Estimate of Significant Wave Heights Offshore and in Princess Royal Harbour..57 
Table 6.2 Mean Particle Size Distribution Data for Dredge Area 1. .....................................58 
Table 6.3 Mean Particle Size Distribution Data for Dredge Area 2. .....................................59 
Table 6.4 Mean Particle Size Distribution Data for Dredge Area 3. .....................................59 
Table 6.5 Mean Particle Size Distribution Data for the Two Potential Disposal Areas. .......59 
Table 6.6 Sample Numbers for Sediment Chemistry ............................................................63 
Table 6.7 Sediment Chemistry in Dredge Area 1. .................................................................65 
Table 6.8 Sediment Chemistry in Dredge Area 2. .................................................................66 
Table 6.9 Sediment Chemistry in Dredge Area 3. .................................................................67 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
xi

Table 6.10 Mercury and Silver Concentrations in Sediment from Dredge Area 3..................69 
Table 6.11 Supplemental Sediment Chemistry in Surface Sediments in Dredge Area 3. .......70 
Table 6.12 Supplemental Sediment Chemistry (Mercury Only) with Depth in Dredge Area 3..

 ...............................................................................................................................70 
Table 6.13 Sediment Nutrient Levels in Dredge Area 1..........................................................71 
Table 6.14 Sediment Elutriate Ammonia in Dredge Area 1. ...................................................71 
Table 6.15 Sediment Elutriate Nutrients in Dredge Area 1. ....................................................71 
Table 6.16 Water Quality Data for Princess Royal Harbour (September 2000)......................72 
Table 6.17 Water Column Profiling Results............................................................................72 
Table 6.18 Pinnipeds Sighted in South-Western Australian Waters. ......................................90 
Table 6.19 Cetaceans Sighted in South-Western Australian Waters. ......................................91 
Table 6.20 Summary of Survey Type, Timing and Duration. .................................................98 
Table 6.21 Flora and Vegetation Survey Constraints. ...........................................................100 
Table 6.22 Conservation Reserves in the Albany Coastal Area and Corresponding Beard 

Vegetation Systems..............................................................................................101 
Table 6.23 General Flora Statistics for Port Area Flora Survey. ...........................................105 
Table 6.24 Flora of Conservation Significance Recorded During the Survey.......................107 
Table 6.25 Locations of Albany Priority Weed Species Identified at the Port Reclamation 

Area......................................................................................................................108 
Table 6.26 Albany Municipality Priority Environmental Weed Species. .............................108 
Table 6.27 Ship Wrecks in Albany Waters and Predicted TSS Impacts. ..............................112 
Table 6.28 Heritage Sites Potentially Within or Adjacent to the Proposal Footprint, Listed on 

the Register of National Estate Database.............................................................115 
Table 8.1 Albany Port Expansion Proposal Risk Register. .................................................125 
Table 9.1 Environmental Values and Environmental Quality Objectives (DoE, 2006). .....132 
Table 9.2 Levels of Ecological Protection and Corresponding Environmental Quality 

Conditions. ...........................................................................................................136 
Table 9.3 Water Quality Characteristics Relevant to Recreational Water Use. ..................164 
Table 9.4  Risks in Recreational Waters. .............................................................................168 
Table 9.5 EPA Categories of Ecological Protection and Cumulative Loss Thresholds. .....171 
Table 9.6 Historical Changes to Seagrasses.........................................................................172 
Table 9.7 Minimum Light Requirements for Seagrasses in the Project Area......................175 
Table 9.8 Benthic Primary Producer Habitat Area. .............................................................177 
Table 9.9 Predicted Changes to Benthic Primary Producer Habitat. ...................................179 
Table 9.10 Predictions of BPPH (Seagrass) Loss. .................................................................187 
Table 9.11 Legislated Principles for Clearing Native Vegetation; Schedule 5 Environmental 

Protection Act 1986. ............................................................................................199 
Table 9.12 Environmental Protection (Noise) Regulations Assigned Noise Levels. ............201 
Table 9.13 Summary of Predicted Noise Exceedances from Port Construction at Residential 

and Commercial Premises. ..................................................................................203 
Table 9.14 Management Procedure for Discovery of Potential New Maritime Sites............208 
Table 10.1 Proposed Offshore Disposal Site Locations. .......................................................209 
Table 10.2 Infaunal Species Richness and Abundance..........................................................212 
Table 10.3 Sediment Chemistry at the Two Potential Disposal Areas ..................................216 
 
Plates 
Plate 9.1 Wireless GPS Davis Drifter. ................................................................................129 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

TABLE OF CONTENTS 
 

 

 
xii

 
 
 

This page has been left intentionally blank. 
 

 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

EXECUTIVE SUMMARY 
 

 

 
xiii

Executive Summary 

The Project 
The Albany Iron Ore Project comprises two related proposals; the Southdown Magnetite Proposal by 
Grange Resources Limited (Grange) and the Albany Port Expansion Proposal by Albany Port Authority 
(APA).  Although the proponents have distinct roles and responsibilities, both proposals are 
interconnected such that neither proposal could be undertaken on its own.  The Project in its entirety is 
referred to as the Albany Iron Ore Project.  

The APA proposes to expand the Albany Port to facilitate the access of Cape size vessels by increasing 
available industrial land for Port operations.  The expansions will involve dredging parts of Princess 
Royal Harbour and King George Sound, disposal of excess dredge material in deep water within King 
George Sound, land reclamation of up to 9.0 ha of Princess Royal Harbour to provide industrial land and 
the construction of a new berth.  APA will lease the reclaimed land and the new berth to Grange to 
accommodate their Port infrastructure. 

Grange proposes to construct and operate an open pit magnetite mine at the Southdown Magnetite deposit 
approximately 90 km east, north-east of Albany in the south-west of Western Australia (WA).  The 
magnetite will be pumped as slurry via a buried pipeline 104 km to newly installed berth facilities at the 
Albany Port.  The magnetite slurry will be dewatered at the Port facility, and stored for export to south-
east Asia on Cape size vessels.  The recovered water will be transported back to the mine for re-use.   

The Port facilities will be constructed and operated by Grange and will include a concentrate thickener 
tank, filter plant, storage shed and ship loader.  The Southdown Magnetite Proposal includes the shipping 
of magnetite concentrate on Cape size vessels. 

This Public Environmental Review (PER) document examines the environmental implications associated 
with the Albany Port Expansion Proposal (EPA Assessment No. 1594) portion of the Albany Iron Ore 
Project as part of the State Government environmental impact assessment under the Environmental 
Protection Act 1986.  The environmental implications associated with mining the Southdown Magnetite 
Deposit have been covered in the Southdown Magnetite Proposal (EPA Assessment No. 1596) PER 
document. 
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Existing Environment 
The Port of Albany was established through dredging and reclamation programmes in the vicinity of the 
Port Jetty.  Most of the northern shore of Princess Royal Harbour has been reclaimed to facilitate 
industrial land for the City of Albany, with much of this area now utilised for industrial and recreational 
purposes.   

King George Sound is designated as waters within the limits of the State, with the line of demarcation 
being the Port limits between Herald Point - Michaelmas Island - Breaksea Island - Bald Head.  The 
proposed dredge footprint falls within the limits of the State, however the proposed offshore disposal site 
is either partially or entirely within Australian waters and under DEW's jurisdiction.  No amendments to 
the regional planning scheme or the town planning scheme is required for the proposal.  All existing Port 
land is zoned Port Industrial Use. 

Oceanography and Hydrodynamics 

The dominant influence on the circulation in the waters of King George Sound and Princess Royal 
Harbour is the local wind.  Tides are relatively weak at Albany and vary from diurnal to semi-diurnal 
throughout the year with a spring tidal range of approximately 1.1 m.  Water levels are also influenced by 
the weather systems, with wind driven setup resulting from sustained winds in King George Sound 
readily transmitted into Princess Royal Harbour. 

Modelling of wind driven circulation of water in Princess Royal Harbour (Mills and Brady, 1985) showed 
that west to north-west winds in winter generate predominantly anti-clockwise circulation.  During 
summer, however, winds from the south to south-east sector generate a predominantly anti-clockwise 
circulation in King George Sound, and winds from the east to north-east sector generate a predominantly 
clockwise circulation in King George Sound (GEMS, 2007). 

The broad high latitude westerly flow over the Southern and Indian Oceans produces a highly energetic 
wave climate at the south-west corner of the continent.  However, the south-easterly to easterly aspect of 
King George Sound provides a significant level of protection to these waves.  During winter, sustained 
strong westerly winds generate what appears to be a shelf wave along the continental shelf outside King 
George Sound resulting in current speeds over 1 knot at depths of 40 m (GEMS, 2007).   

The potential impacts of dredging has been investigated through modelling three scenarios selected to 
reflect the distinctive meteorology of the Albany region and represent scenarios for best and worst 
environmental impacts.  The scenarios modelled were: 

• Season dominated by easterly winds (autumn) starting on March 1. 

• Season dominated by westerly winds (winter-Spring) starting on July 1. 

• Mixed season with both easterly and westerly winds (spring-Summer) starting on November 1. 

Each of these scenarios has different levels of potential impact associated with them and these are 
detailed in Sections Section 9.1 and Section 9.2.  

Sediment and Water Quality 

The sediment in the area to be dredged has the following characteristics: 

• Depth of unconsolidated dredge material (8-10 m). 

• Particle size composition (Predominantly medium to fine silica sand with some fine silt). 
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Sediment sampling has demonstrated that the majority of sediments in King George Sound are not 
contaminated with tributyltin or organics (organochlorine pesticides, polycyclic aromatic hydrocarbons 
and polychlorinated biphenyls). 

Mercury and silver concentrations were found in some highly localised sites to be above the NODGDM 
Screening Level in surface and sub-surface sediments of Dredge Area 3, with mercury concentrations 
found to be 0.4 mg/kg in surface sediments and 0.3 mg/kg in sub-surface sediments, compared to a 
Screening Level of 0.15 mg/kg.  Mercury present in Dredge Area 3 was confined to the surface sediment 
(0-1 m).  Silver concentrations were found to be marginally above the Screening Level of 1.0 mg/kg, with 
concentrations of 1.2 mg/kg in both surface and sub-surface sediments. 

The bioavailability of these metals was subsequently determined by measuring pore water concentrations.  
Mercury levels exceeded the ANZECC/ARMCANZ 99% level of habitat protection but were below the 
95% level of habitat protection.  The level of habitat prescribed for inner harbour areas is 90% while that 
for Outer Harbour areas is generally higher at 95%.  Silver bioavailability, expressed as the concentration 
of the metal in pore water, was found to be below the level of detection and below the 
ANZECC/ARMCANZ 99% level of habitat protection.  The levels of silver and mercury detected in the 
sediments are within the relevant criteria for habitat protection.  Therefore, the levels detected pose no 
environmental risk and as such, the Department of Environment and Water Resources has deemed the 
material suitable for unconfined disposal to sea. 

Sampling for nutrients in the sediments adjacent to the proposed reclamation area indicated that total 
nitrogen and total phosphorus levels were marginally above detection levels.  Analysis of ammonium in 
elutriates prepared from nutrient rich sediment collected from the entrance to Princess Royal Harbour 
indicated that neat elutriate does not exceed the 99% level of habitat protection and therefore is not toxic 
to marine biota.   

The levels of nitrogen and phosphorus in the neat elutriate, however, exceeded the ANZECC/ARMCANZ 
guideline default trigger values for chemical stressors for south-west Australia inshore marine waters, 
with a 40 fold dilution required to reduce the nutrient levels (primarily ammonium) to guideline levels.  A 
two fold dilution is anticipated for the actual dredge discharge concentrations into the reclamation area, 
with a further 20 fold dilution anticipated to occur within 60 m (achieving a 40 fold dilution) of the 
seawall by the tidal and wind driven mixing in the area (indicated by hydrodynamic modelling).  No 
chronic effects from nutrients liberated during the reclamation programme are anticipated as the majority 
of this material will be removed with the TSHD with minimal overflow in the vicinity of Princess Royal 
Harbour.  The short duration of the CSD dredging and reclamation activity (4 weeks) will also ensure the 
potential impacts of liberated nutrients are minimised. 

Marine Flora and Fauna 

The proposed channel is predominantly comprised of fine sand with no sessile benthic flora or fauna.  
The exceptions to this are as follows: 

• Sea pens (Sarcoptilus grandis) that occur on the seabed along the northern batter of Ataturk 
entrance between King Point and Vancouver Peninsula; and 

• Sparse clumps of Posidonia coriacea found at varying densities. 

There are two reef systems (Gio Batta Patch and Michaelmas Reef) adjacent to the proposed channel in 
King George Sound.  The area is fished recreationally as well as frequented by SCUBA divers; however, 
the site is prone to swell and is often turbid. 
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Video recording at the preferred disposal area indicates that the seabed is flat with fine sand and very 
sparsely distributed epifauna.  The epifauna observed in the area included; sponges (unidentified species), 
sea pens (Sarcoptilus grandis), colonial ascidian (Sycozoa sp.), southern blue-spotted flathead 
(Platycephalus speculator) and sand dollar (unidentified species). 

The most numerous epifauna were the small oval sponges that were attached to dead shells or rocky 
material by stalks.  All of the epifauna observed are widely distributed in the region and none are rare or 
endangered. 

A search of the WA Museum Faunabase identified 203 species of fish occurring in the marine 
environment of Princess Royal Harbour, Oyster Harbour and King George Sound.  The purse-seine 
fishery for pilchards, however, comprises approximately 97% of the total fish catch in the Albany area.  
Mussels (Mytilus edulis) are also farmed in the Albany harbours by collecting wild spat that is then 
attached to long lines to grow-out to market size (Department to Fisheries, 2005).  There are twelve 
Albany Port Authority leases and Department of Fisheries licences issued to aquaculturists in King 
George Sound. 

The coastal areas from Albany to the Great Australian Bight are migratory paths and breeding areas for 
cetaceans, including the Southern right whale (Eubalaena australis) and the Humpback whale 
(Megaptera novaeangliae) both of which are protected under the EBPC Act (1999).  The bottle nose 
dolphin (Tursiops truncates) and the common dolphin (Delphinus delphis) also frequent Albany waters.  
Seals and sea-lions are found along the southern coast and on the islands off the coast of Albany 
including the New Zealand Fur Seal (Arctocephalus forsteri) listed as Schedule 4 under Wildlife 
Conservation Act 1950, and the Australian Sea Lion (Neophoca cinerea) which is listed as Vulnerable 
under the EBPC Act (1999) and Schedule 4 under the Wildlife Conservation Act 1950. 

A survey for introduced species in the Port and adjacent coast was undertaken in February 1996.  Three 
species listed under the ABWMAC schedule of introduced species were recorded as present in both the 
Princess Royal Harbour and Oyster Harbour.  The species identified in the survey were the Mediterranean 
fanworm, Sabella spallanzanii, a species of toxic dinoflagellate, Gymnodinium catenatum and the Pacific 
oyster, Crassostrea gigas.  Other introduced species recorded in the survey included the ascidian tunicate 
Ascidiella aspersa, and three species of bryozoan, Cryptosula pallasiana, Bugula flabellate, and Bugula 
neritina (CRIMP, 1997). 

Terrestrial Flora and Vegetation 

Construction of the land reclamation area will require clearing of 0.78 ha of vegetation where the land 
reclamation area adjoins the shoreline at the base of the slopes of Mt Adelaide, along the northern shore 
of Princess Royal Harbour (Figure 4.6).  The proposal will not impact greatly on the remnant vegetation 
as the majority (60%) of the 0.78 ha of vegetation to be cleared is degraded and 40% is remnant 
vegetation which comprises 0.38% of the 82.05 ha A Class Reserve 27068. 

No DRF or Priority flora were recorded within the project footprint in the current survey 

Heritage 

King Point Lighthouse is listed as a Registered place and the King George Sound/ Princess Royal 
Harbour Marine Area is an Indicative place (Register of the National Estate Database). 

There are no sites within the proposal footprint listed on Register of Heritage Places or the City of Albany 
Municipal Inventory List, and no registered Aboriginal sites recorded within the footprint of the proposal.   

Known shipwrecks in the Albany area will not be directly impacted. 
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There is the potential for unexploded ordnance in King George Sound to be disturbed by the proposed 
upgrade and appropriate investigations will be carried out by specialist consultants prior to ground 
disturbing activity.  
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Table S1 Characteristics of the Albany Port Expansion Proposal (EPA Assessment No. 1594). 

Key Aspect Description 
Dredging 
Dredging timetable Preferred timing is between August 2008 and March 2009. 
Total area to be dredged 214 ha 
Quantity of dredge material generated 7.85 Mm3 to 13.54 Mm3 depending on channel depth. 
Dredge methods Trailer Suction Hopper Dredge and Cutter Suction Dredge.  No blasting 

is required. 
Contaminated material All the dredge material has been deemed ‘suitable for unconfined sea 

disposal’ in accordance with NODGDM (2000). 
Land Reclamation Area 
Area Up to 9.0 ha 
Height +4 m CD 
Construction of sea wall Continuous rock armoured sea wall, lined with geotextile filter cloth.   
Clearing The reclaim area will be backfilled to +4 m on the northern side, 

requiring clearing of 0.78 ha of vegetation.  Of the 0.78 ha, 60% is 
degraded, weedy vegetation and 40% is remnant native vegetation in Mt 
Adelaide A Class Reserve number 27068. 

Offshore Disposal Area 
Disposal Location In deep water within or outside of King George Sound.  Proposed sites 

in Figure 4.2. 
Disposal footprint 250 ha 
Disposal Depth Depth of dredge material 3.5 to 6.5m, with a finished depth of – 35 m 

CD. 
Disturbance Footprint 
Total Albany Port Expansion Proposal 
disturbance footprint 

473 ha 
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Potential Impacts and Proposed Management Strategies  
Table S2 Key Environmental Factors, Potential Impacts and Proposed Management for the Albany Port Expansion Proposal (EPA Assessment 
No. 1594). 

Environmental 
Factor 

Environmental Quality 
Objectives 

Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

Potential Impacts Associated with Dredging and Land Reclamation 

Impacts of 
Dredging and 
Reclamation to 
Marine Sediment 
and Water 
Quality: 
Ecosystem 
Health 

• Maintenance of 
ecosystem integrity. 

• Dredging, land 
reclamation and disposal 
of excess dredge material 
will create turbidity.  
Impacts include:  

• reduced visibility; 

• increased light 
attenuation  resulting 
in decreased 
photosynthesis and 
growth of benthic 
communities; 

• deposition of particles 
and burying of the 
substratum; 

• scouring and abrasion 
of benthic organisms 
and habitats by 
particles being moved 
by wave motion; and  

• physiological impacts 
to marine filter 
feeding fauna through 
clogging of 
respiration and filter-
feeding 

• A high level of ecological protection has 
been assigned to the slightly to moderately 
disturbed ecosystems of Princess Royal 
Harbour and King George Sound. 

• Turbidity associated with the construction of 
the land reclamation area will be minimised 
through allowing water to settle before it is 
returned to the sea, use of a sluice/ weir box 
and the use of geotextile material to line the 
sea wall.  

• Turbidity associated with dredging will be 
managed to minimise impacts to sensitive 
marine sites through management of the 
dredge path, schedule and method.   

• Peaty material will be dredged first (TSHD) 
with no overflow in the vicinity of Princess 
Royal Harbour.  The CSD will then be used 
to dredge the nutrient rich sediment nearest 
to the land reclamation area, pumping these 
sediments into the reclamation area, 
minimising the chance of a nutrient flux into 
the surrounding waters. 

• Hydrocarbon storage during land 
reclamation, dredging and off shore disposal 
of excess dredge material will be in 
compliance with the DoIR ‘Dangerous 

• Australian New Zealand 
Guidelines for Fresh 
and Marine Water 
Quality (ANZECC/ 
ARMCANZ, 2000). 

• Australian Guidelines 
for Managing Risks in 
Recreational Water 
(NHMRC, 2005). 

• National Ocean 
Disposal Guidelines for 
Dredged Material 
(Environment Australia, 
2002). 

• Guidance Note MH401, 
Dangerous Goods in 
Ports- Guidelines for the 
Development of a safety 
management system 
(DoIR, 2002). 

• Guidance Statement No. 
33 Environmental 
Guidance for Planning 
and Development 
(Draft, EPA, 2006). 

• The major impact of turbidity associated 
with dredging will be in the vicinity of 
the dredge channel and offshore disposal 
areas via direct, physical perturbation.  
Management of the dredge path, schedule 
and method will be combined with an 
appropriate monitoring programme to 
ensure that environmental quality 
guidelines relevant to a high level of 
ecological protection (ANZECC/ 
ARMCANZ, 2000) for the slightly to 
moderately disturbed ecosystems of 
Princess Royal Harbour and King George 
Sound are achieved.   

• A moderate level of ecological protection 
will be achieved for the highly disturbed 
ecosystem of the inner harbour area in 
the vicinity of the Port. 

• Bioavailability data for mercury and 
silver contaminated sediments meet the 
ANZECC/ ARMCANZ requirements for 
habitat protection.  These sediments do 
not pose an environmental risk and are 
suitable for unconfined offshore disposal. 

• The nutrient rich, peaty material adjacent 
to the land reclamation area will be 
disturbed during dredging activities.  
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Environmental 
Factor 

Environmental Quality 
Objectives 

Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

morphological 
features. 

• Potential impacts from 
contaminated sediment 
include:  
• mobilisation and 

release of sediment 
bound contaminants 
and nutrients from the 
sediments. 

• disturbance of acid 
forming material if 
placed on land. 

• Dredging and land 
reclamation activities 
could impact marine 
sediment and water 
quality through new 
contamination from spills 
or accidental discharges 
such as spills of diesel, 
oil and grease. 

Goods in Ports’ Guidance Note to ensure 
offsite contamination does not occur. 

Management of the dredge process and 
tidal mixing in both King George Sound 
and Princess Royal Harbour will ensure 
adequate mixing of the nutrients 
liberated, such that levels do not exceed 
environmental guidelines. 

• Due to implementation of management 
strategies, there will be no contamination 
of marine sediment and water through 
spills and discharges during dredging and 
construction. 

Impacts of 
Dredging and 
Reclamation to 
Marine Sediment 
and Water 
Quality: Fishing 
and Aquaculture 

• Maintenance of 
aquaculture. 

• Maintenance of aquatic 
life for human 
consumption. 

• Physio-chemical 
stressors.  The creation of 
short-term higher 
sediment loads in the 
water column may 
potentially impact fishing 
and aquaculture. 

• Inorganic toxicants, 
particularly heavy metals.  
The surface sediment of 
Dredge Area 3 contains 
elevated levels of 

• Impacts to aquaculture industries will be 
minimised through managing the dredge 
schedule and path to minimize the 
movement of turbid plumes in the vicinity of 
the leases where possible.   

• Impacts to fisheries will be minimised 
through managing potential impacts to 
BPPH which provide habitat for commercial 
fisheries such as pilchards.   

• Potential for bioaccumulation of 
contaminated sediment in mussels is low, 

• Australian New Zealand 
Guidelines for Fresh 
and Marine Water 
Quality (ANZECC/ 
ARMCANZ, 2000); 

• Western Australian 
Shellfish Quality 
Assurance Program 
(HDWA & FWA, 
1999); and the  

• Australian and New 

• Dredging is not anticipated to impact fish 
stocks as turbidity will be spatially and 
temporally limited and the affected 
species are highly mobile.   

• Increased turbidity is unlikely to impact 
aquaculture product quality; however, 
prolonged moderate exposure of mussels 
to silt may decrease aquaculture 
production.   

• Average TSS has been modelled to be 2 
mg/L or less in the vicinity of 
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Environmental 
Factor 

Environmental Quality 
Objectives 

Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

mercury and silver. 

• The Project is not 
anticipated to result in 
contamination from 
organic toxicants, or an 
increase in pathogens or 
biological contaminants. 

however; additional precautionary measures 
will be implemented through the 
management of dredging.  As the mercury is 
confined to the top 1 m of sediment in a 
localised portion of the channel, the dredge 
will selectively remove this material for 
disposal at the offshore disposal site with no 
overflow of water to prevent the creation of 
a contaminated plume. 

Zealand Food Standards 
Code (ANZFA, 2000). 

 

aquaculture leases during dredging 
scenarios modelled from July to October 
and November to February.  Average 
turbidity generated during an autumn 
meteorological pattern of easterly winds 
(March to June) reaches 5 mg/L at some 
of the aquaculture leases.  This is within 
the ANZECC physio-chemical stressor 
guidelines for the protection of 
aquaculture species and is unlikely to 
negatively impact the production of 
mussels within the leases. 

• Dredging of mercury contaminated 
sediment is unlikely to impact marine 
species in King George Sound as the 
bioavailability of the mercury was below 
the 95% level of habitat protection.  The 
mercury is unlikely to bioaccumulate in 
filter feeding organisms as the levels 
detected in pore water (0.3 µg/L) are well 
below the allowable level of 1 µg/L 
(ANZECC/ARMCANZ, 2000).   

Impacts of 
Dredging and 
Reclamation to 
Marine Sediment 
and Water 
Quality: 
Recreation and 
Aesthetics 

• Maintenance of primary 
contact recreation 
values. 

• Maintenance of 
secondary contact 
recreation values. 

• Maintenance of 
aesthetic values 

• Impacts to water quality 
at recreational areas 
including swimming 
beaches and dive wrecks. 

• Visually, the sediment 
plume may affect local 
residents, recreational 
boating, scenic tourist 
sites and charter boat 
tours by temporarily 
diminishing the visual 
amenity of Princess 
Royal Harbour and King 

• Turbidity associated with dredging will be 
managed to minimise impacts to sensitive 
marine sites through management of the 
dredge path, schedule and method.   

• In the event that an unexpected zone of 
influence transpires, consideration will be 
given to the establishment of sampling 
programmes along the length of Middleton 
and Goode Beaches to ensure that the 
swimming beach water quality complies at 
all times with the National Health and 
Medical Research Council’s Australian 
Guidelines for Recreational Use of Water. 

• Australian Guidelines 
for Managing Risks in 
Recreational Water 
(NHMRC, 2005). 

• Guidance Statement No. 
33 Environmental 
Guidance for Planning 
and Development 
(Draft, EPA, 2006). 

• Australian New Zealand 
Guidelines for Fresh 
and Marine Water 
Quality (ANZECC/ 

• Turbidity associated with the dredging 
and construction will be temporary and 
managed appropriately, to have minimal 
impacts to swimming beaches and dive 
wrecks in the Albany area. 

• Disturbance of the peat and bottom 
sediments in the entrance to Princess 
Royal Harbour is not anticipated to result 
in elevated microbial levels.  Water 
quality will be maintained for 
recreational use. 
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Environmental 
Factor 

Environmental Quality 
Objectives 

Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

George Sound while 
dredging is in progress. 

• Whale numbers entering 
the Harbour may be 
altered which could in 
turn affect commercial 
whale watching 
operations.  Increased 
turbidity and activity in 
King George Sound is not 
anticipated to impact 
cetaceans. 

 

• Baseline water quality monitoring and 
ongoing monitoring throughout the dredge 
programme for microbiological water 
quality will be conducted near marine 
recreational areas to ensure the water quality 
is maintained.   

• Ongoing consultation with regulators, the 
general public and marine stakeholders has 
and will continue to be conducted 
throughout the Project planning and 
construction.  The APA has established a 
Marine Stakeholders Group.  This group will 
continue to be informed of the planned Port 
development and investigation results to 
solicit feedback and comments that will be 
taken into account during the development 
planning process. 

ARMCANZ, 2000). 

Impacts of 
Dredging and 
Reclamation to 
Marine Sediment 
and Water 
Quality: Cultural 
and Spiritual 
Values 

• Maintenance of cultural 
and spiritual values.   

• TSS loads on maritime 
wrecks in King George 
Sound and Princess 
Royal Harbour. 

• Turbidity controls will be implemented and 
monitored to reduce TSS and Sediment 
fallout. 

 

None • No influence or impacts are predicted at 
the popular HMAS Perth dive wreck. 

Impacts of 
Dredging and 
Reclamation to 
Marine Sediment 
and Water 
Quality: 
Industrial Water 
Supply 

• Maintenance of 
industrial water supply 
values.   

• The dredging and land 
reclamation associated 
with the Albany Port 
Expansion Proposal will 
have transient impacts to 
marine water and 
sediment quality in King 
George Sound and 
Princess Royal Harbour.   

• No management required. • None • It is not anticipated that industrial water 
supplies will be impacted by the 
proposal. 
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Environmental 

Factor 
Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

Impacts of 
Dredging and 
Reclamation to 
Benthic Primary 
Producer Habitat 

• Maintain the 
abundance, diversity, 
geographic 
distribution and 
productivity of marine 
biota at species and 
ecosystem levels 
through the avoidance 
or management of 
adverse impacts and 
improvement in 
knowledge. 

• Minimise direct loss 
and disturbance to 
marine habitat during 
dredging and dredge 
material disposal 
activities. 

• Minimise indirect 
secondary impacts to 
marine habitat through 
turbidity and 
increased vessel 
traffic. 

• Direct removal or burial of 
marine and near shore 
habitats. 

• Indirect loss of BPPH as a 
result of increased 
suspended solids and 
smothering. 

• Introduction of and/or 
spread of exotic species due 
to inadequate ballast 
quarantine practices. 

• For this project the primary 
BPPH that will be 
impacted, based on the 
footprint of dredging, 
disposal and numerical 
modelling of TSS levels, is 
seagrass. 

 

• Project footprint has been minimised to just 
accommodate the Grange facility 
requirements. 

• Marine water and sediment quality will be 
maintained. 

• Dredging will be conducted such that 
additional maintenance dredging will not be 
required, allowing seagrass densities to 
recover.   

• Vessels will comply with AQIS 
requirements which include no discharge of 
high-risk ballast water, or sediments from 
ballast tanks in Australian Ports or waters, 
and strict reporting requirements for vessels 
arriving in Australia from international 
waters. 

• Staged dredging and turbidity reduction 
controls will be placed on dredge vessel 
contractors. 

• Guidance Statement No 
29: Benthic Primary 
Producer Habitat 
Protection for WA’s 
Marine Environment 
(EPA, 2004). 

• Australian New Zealand 
Guidelines for Fresh and 
Marine Water Quality 
(ANZECC/ ARMCANZ, 
2000). 

• The direct removal of BPPH in Princess 
Royal Harbour combined with permanent 
losses due to dredging and the associated 
turbidity represents a total loss of 0.01% 
BPPH in Management Unit 1.  The 
seagrass to be removed is located within 
the land reclamation area and on the 
southern side of the channel.  The total 
area of seagrass losses within Princess 
Royal Harbour will be replanted through 
the APA offset commitment.  

• Burial of a small sub-tidal granite rock 
pile within the proposed land reclamation 
area would have negligible impact on 
BPPH due to its size and low ecological 
significance.  The macroalgae present on 
the rock pile is similar to that which 
would colonise the seawall of the 
reclamation area 

• There will be a 1.44% direct removal of 
BPPH in the inner region of King George 
Sound resulting from the establishment 
of the channel by dredging.   

• There may be a total of 3.07% to 3.15% 
permanent loss of BPPH in King George 
Sound depending on the timing of the 
dredging programme as follows: 
• July-October: 2.62% 
• November to February: 3.07% 
• March to June: 3.15% 

• No impacts to BPPH are predicted in the 
outer region of King George Sound. 
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Environmental 
Factor 

Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

Impacts of 
Dredging and 
Reclamation on 
Marine Fauna 

• 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. 

• Protect specially 
protected fauna. 

• Minimise the risk of 
introduction of 
unwanted marine 
organisms. 

• Increased turbidity reducing 
the penetration of light in 
the water column and 
potentially impacting the 
respiratory and feeding 
functions of invertebrates. 

• Loss of BPP as a result of 
increased suspended solids. 

• Introduction of and/ or 
spread of exotic fauna 
species. 

• Physical injury to cetaceans 
due to vessel strike. 

• Habitat degradation and 
reduction. 

• Protection of marine fauna will be largely 
achieved through the management marine 
water and sediment quality. 

• A Dredging and Land Reclamation 
Management Plan will be submitted 
detailing procedures used to ensure 
appropriate marine mammal preservation.  
The management approach encompasses 
management of vessels, such as compliance 
with the Australian National Guidelines for 
Whale and Dolphin Watching (DEH, 2005a) 
and impact avoidance, including 
contingency plans should cetaceans 
approach the dredge.   

• Preventative actions and inspections of 
dredge equipment will be carried out in 
accordance with AQIS requirements prior to 
mobilisation to minimise the risk of 
introduction or spread of unwanted marine 
organisms. 

• Australian Ballast Water 
Management 
Requirements (AQIS, 
2001). 

• Australian Ballast Water 
Management Guidelines 
for International Shipping 
(AQIS, 1998). 

• Code of Practice for 
antifouling and In-water 
Hull Cleaning and 
Maintenance (ANZECC, 
2000). 

• Australian National 
Guidelines for Whale and 
Dolphin Watching (DEH, 
2005). 

 

• Pinnipeds: Project works will not impact 
offshore islands and are therefore highly 
unlikely to impact seals or sea-lions.  
Management of turbidity and water 
quality during dredging operations will 
ensure that the normal feeding patterns 
are not disturbed. 

• Cetaceans: Implementation of 
management strategies for cetaceans will 
ensure the only impacts from marine 
works will be a transient increase in 
turbidity during the dredging. 

• Introduced Marine Species: 
Implementation of quarantine 
management measures will ensure that 
no new species are introduced into King 
George Sound or Princess Royal 
Harbour. 

Impacts of 
Reclamation on 
Flora and 
Vegetation  

• Maintain the 
abundance, diversity, 
geographic 
distribution and 
productivity of flora at 
species and ecosystem 
levels through the 
avoidance or 
management of 
adverse impacts and 
improvement in 
knowledge. 

• Minimise the loss and 
adverse impacts to 

• Clearing of native 
vegetation. 

• Degradation of vegetation 
communities. 

• Spread of dieback through 
movement of soils and 
vehicles. 

• Weed infestations in newly 
cleared land and into 
adjoining vegetation. 

• Disturbance to threatened 

• Vegetation clearance for the Port 
Reclamation Area will be limited to 0.78 ha. 

• The population of Thomasia discolor (P3), 
located outside of but directly adjacent to the 
Port Reclamation Area will be monitored 
prior to and following the completion of the 
Port Expansion Project. 

• The potential spread of weeds and the 
eradication and control of existing weeds 
will be managed through the Albany Port 
Authority Management Weed Strategy.  

• Vehicles entering the land reclamation area 

• Position Statement No. 2 
Environmental Protection 
of Native Vegetation in 
WA (EPA, 2000); 

• Position Statement No. 3. 
Terrestrial Biological 
Surveys as an Element of 
Biodiversity Protection 
(EPA, 2002); 

• Position Statement No. 9 
Environmental Offsets 
(EPA, 2006); 

• Clearing will be limited to 0.78 ha within 
the defined clearing footprint.   

• The population of Thomasia discolor 
(P3) located outside the project footprint 
will not be impacted by clearing 
activities. 

• Weeds will be controlled through the 
Albany Port Authority Weed 
Management Strategy. 

• No introduction of dieback to adjacent 
reserves associated with land reclamation 
activities. 
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Environmental 
Factor 

Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

native vegetation and 
plant habitats. 

• Protect Rare and 
Priority Flora species 
that occur within the 
proposal area. 

flora populations in 
adjacent areas. 

 

will be washed down to prevent the 
introduction of dieback to the adjacent 
Reserve. 

• Guidance Statement No. 3. 
Separation Distances 
between Industrial and 
Sensitive Land Uses (EPA, 
2005); 

• Guidance Statement No. 
51. Terrestrial Flora and 
Vegetation Surveys 
Environmental Impact 
Assessment in WA (EPA, 
2004); and 

• Policy Statement No 9, 
Conserving Threatened 
Species and Ecological 
Communities (CALM, 
2003). 

Impacts of 
Dredging and 
Reclamation on 
Noise and 
Amenity 

• Minimise the noise 
associated with the 
construction and 
operation of the Port 
activities.  

• Protect the amenity of 
nearby residents by 
ensuring that noise 
levels meet the 
statutory requirements 
and acceptable 
standards. 

• Minimal noise anticipated 
from the dredge vessels. 

• Construction (piling) of the 
Port infrastructure may 
potentially result in noise 
emissions and impacts on 
residents and business in the 
surrounds. 

• Short- term noise emissions 
from construction 
equipment including trucks 
and dozers during land 
reclamation and 
construction of seawall. 

• Aspects of the land reclamation construction 
that generate excessive noise, such as pile 
driving, will be undertaken during daylight 
hours where possible. 

• To minimise noise associated with pile 
driving, the APA will assess other types of 
pile driving methods that have lower sound 
power, and investigate construction of a 
temporary barrier to shield noise sensitive 
premises from noise emissions. 

• To minimise noise associated with the 
dozer, APA will investigate use of a similar 
vehicle with lower noise emissions. 

• Construction activities will be carried out in 
compliance with the noise practices set out 
in Section 6 of Australian Standard 2436-

• Environmental Protection 
(Noise) Regulations 
(1997). 

• Guidance Statement No. 
33 Environmental 
Guidance for Planning and 
Development (Draft, EPA, 
2006). 

• Statement of Planning 
Policy Road and Rail 
Transport Noise (WAPC, 
2005). 

• Main Roads WA Noise 
Level Objectives. 

• AS2670:2001 Evaluation 

• Without additional controls, construction 
noise associated with pile driving will 
exceed the EPA noise regulation criteria 
at the nearest commercial noise sensitive 
premises. 

• Works will be scheduled to occur during 
day-light hours where possible.  Pile 
driving activity is anticipated to exceed 
day time limits by 3 dB (A) at the nearest 
Residential site, and by up to 17.8 dB (A) 
at the nearest Industrial site unless 
another type of pile driving method is 
utilised, or a barrier is constructed to 
shield noise emissions from noise 
sensitive premises.   

• Noise emissions to the nearest sensitive 
premises will be minimised where 
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Environmental 
Factor 

Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

1981 ‘Guide to Noise Control on 
Construction, Maintenance and Demolition 
Sites’ 

• Employee noise exposure levels will be 
monitored against relevant legislation and 
managed with appropriate personal 
protection. 

for human exposure to 
whole body. 

possible through the use of low sound 
power equipment and noise barriers 
where practicable. 

Impacts of 
Dredging and 
Reclamation on 
Areas of 
Heritage and 
Cultural 
Significance. 

• Protect the integrity of 
all identified heritage 
sites through 
complying with, or 
exceeding the 
statutory requirements 
in relation to areas of 
cultural or historical 
significance.   

• Unidentified maritime sites 
of cultural and historical 
significance may potentially 
be impacted through direct 
disturbance, or through 
sedimentation from 
turbidity dynamics.   

• Project activities are in the 
vicinity of two sites on the 
Register of National Estate 
Database:  King George 
Sound/ Princess Royal 
Harbour Marine Area and 
the Point King Lighthouse.  
The lighthouse will not be 
moved, damaged or 
impacted in any way by the 
proposal.  

• The entrance to Princess 
Royal Harbour is listed as a 
heritage area on the City of 
Albany Municipal Heritage 
inventory of Maritime Sites 
Land reclamation, dredging 
and vessel passage will not 
alter, or compromise the 
historical relevance of this 
site. 

• Management procedures are focused on 
minimising the dredge impact footprint and 
restricting turbidity and the associated 
deposition to a practical minimum.   

• An operators’ manual will be developed as 
an extension of the Dredging and Land 
Reclamation Management Plan that will 
outline appropriate triggers and actions in 
the event that any culturally sensitive 
material is disturbed.   

• In the event of potential disturbance 
dredging will stop in that area, the site will 
be recorded and reported to appropriate 
authorities. 

• Guidance Statement No. 
41. Assessment of 
Aboriginal Heritage (EPA, 
2004). 

• Guidelines for 
Consultation with 
Indigenous People by 
Mineral Explorers (DoIR, 
2004). 

• No marine heritage sites will be 
adversely impacted by the Albany Port 
Expansion Proposal. 

• No registered aboriginal sites will be 
impacted.  
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Environmental 
Factor 

Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

Potential Impacts of the Offshore Disposal Area 

Impacts of the 
Offshore 
Disposal Area 

• Protection of the 
marine environment 
through the selection 
of a stable, non-
dispersive offshore 
disposal site. 

• Smothering of sea-floor 
habitat. 

• Smothering of surrounding 
benthic habitat and impacts 
to recreational areas 
aquaculture and fisheries 
through changes to water 
quality from re-suspension 
of sediment from the 
offshore disposal area. 

• Two disposal sites have been assessed and 
the most stable one selected as the preferred 
site.  

• The disposal site will be located in deep 
water with depths of approximately -40 m 
CD. 

• Dredge schedule and material disposal will 
be such that potentially contaminated 
material will be placed first, and covered 
over with clean material.  

 

• National Ocean Disposal 
Guidelines for Dredged 
Material (Environment 
Australia, 2002). 

• Sediment to be dredged has been 
characterised and is suitable for 
unconfined disposal at sea. 

• The area will have a footprint of 250 ha 
and an average depth of dredged material 
between 3.5 m and 6.5 m. 

• The disposal sites will be located in deep 
water with depths of approximately -40 
m CD. 

• Dredge material placed at the inner, 
preferred disposal site will be stable, with 
minimal re-suspension of sediments over 
time. 

 

Potential Impacts Following Dredging and Reclamation 

Impacts of 
Dredging and 
Reclamation on 
Hydrodynamics 
in the Albany 
Waters 

• Ensure the 
development does not 
significantly impact 
on existing 
hydrodynamics and 
coastal processes. 

• Maintain the integrity, 
ecological functions 
and environmental 
values of the seabed 
and coast. 

• Alteration to flushing and 
channel flow in and out of 
Princess Royal Harbour. 

• Alteration to alongshore 
erosion and sediment 
transport processes. 

• Alteration of tides and 
shoreline wave action from 
changes to the bathymetry 
of KGS. 

 

 

• The land reclamation area has been located 
in shallow water and designed to ensure flow 
through the entrance of Princess Royal 
Harbour is not obstructed.   

• The land reclamation area has been designed 
with rock armouring of the sea wall to 
prevent erosion of the land form.   

• The offshore disposal area has been 
proposed in deep water to minimise the 
potential for sediment re-suspension. 

• Australian New Zealand 
Guidelines for Fresh and 
Marine Water Quality 
(ANZECC/ ARMCANZ, 
2000). 

• Perth’s Coastal Waters: 
Environmental Values and 
Objectives (EPA, 2000). 

• State Water Quality 
Management Strategy No. 
6 (Western Australian 
Government, 2004). 

• Dredging and land reclamation near the 
entrance to Princess Royal Harbour will 
increase the cross-sectional area of the 
entrance to the Harbour.  Modelling 
indicates that this will slightly increase 
(by approximately 7%) the exchange of 
waters between Princess Royal Harbour 
and King George Sound.  . 

• Deepening of the channel in King 
George Sound is highly unlikely to 
impact the ambient coastal processes. 
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Environmental 
Factor 

Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

Impacts to Visual 
Landscape 
Values 

• Ensure that aesthetic 
values and public 
experience of the 
landscape are 
considered and 
measures are adopted 
to reduce the visual 
impacts on the 
landscape and shore 
line. 

• Maintain and protect 
any significant 
landscape, geo-
heritage values and 
maintain the integrity, 
ecological functions 
and environmental 
values of the land and 
water. 

• Potential impacts to non-
view based components of 
landscape values: landscape 
significance, community 
use and access and 
wilderness quality. 

• Potential impacts to view 
based components of 
landscape values: views and 
landscape character. 

• Permanent Impact-The land 
reclamation area will extend 
this reclamation to the east, 
industrialising more of the 
natural rugged foreshore 
some of which is currently 
an A Class Reserve.  The 
reclamation will remove 
some native vegetation and 
slightly narrow the entrance 
to the Harbour. 

• The land reclamation area is consistent with 
the Port land use to the west.  The sea wall 
associated with the reclaimed area will be 
armoured with granite to maintain be visual 
consistency with the rocky coastline to the 
east. 

• Ongoing consultation with regulators, the 
general public and marine stakeholders will 
be continued throughout the Project planning 
and construction.   

• Guidance Statement No. 
33 Environmental 
Guidance for Planning and 
Development (Draft, EPA, 
2006). 

• State Planning Strategy 
(WAPC, 1997). 

• Visual Resource 
Management on Lands 
and Waters Managed by 
CALM; Policy Statement 
No. 34 (CALM 1989). 

• Town of Albany Town 
Planning Scheme No. 1A 
District Scheme (City of 
Albany, 2004). 

• Shire of Albany Local 
Rural Strategy (Shire of 
Albany, 1996). 

• The land reclamation is consistent with 
the Port land use.  Rock armouring of the 
seawall with granite will maintain a 
consistent appearance and character of 
the entrance to Princess Royal Harbour.   

• There will be slight reductions of 
amenity for several view locations 
representative of travel routes and use 
areas in the vicinity of the Port.   

• Construction measures such as rock 
armouring the seawall, combined with 
construction of port side infrastructure 
using neatrally coloured, non-reflective 
materials by Grange, will provide 
moderate retention of visual quality from 
these view locations.  

Potential Impacts 
to Increased 
Shipping and 
Operations. 

• Ensure that emissions 
do not adversely 
affect environmental 
values or the health, 
welfare and amenity 
of people and land 
uses by meeting 
statutory requirements 
and acceptable 
standards. 

• Maintain the 
abundance, diversity, 
geographic 

• Increased water and 
sediment contamination 
from spills during re-
fuelling and maintenance. 

• Vessel collision with 
cetaceans. 

• Introduction of marine 
species in ballast waters and 
/ or spread of exotic species. 

• Conflict with existing users 
of the area. 

• Potential contamination associated with 
spills of oil, grease or hydrocarbons will be 
managed as part of current Port management 
procedures under the Albany Port Authority 
Oil Spill Contingency Plan.  Potential 
operational spillages during ship loading of 
magnetite at the Southdown port side 
facilities will be mitigated through 
engineering controls.   

• The increased use of the expanded port 
facilities by larger vessels is not anticipated 
to adversely impact cetaceans as vessel 
movements within Port waters are at very 

• Australian Quarantine and 
Inspection Service 
Australian Ballast Water 
Management 
Requirements, (AQIS, 
2001). 

• Australian Quarantine 
Regulations (Government 
of Western Australia, 
2000). 

• Australian Ballast Water 
Management 

• There will be no adverse impacts to the 
environment through contamination and 
spills or introduction of marine species 
due to the implementation of 
management strategies.   

• Potential impact to cetaceans will remain 
low. 

• Conflict of use with other users will be 
minimal. 
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Factor 

Management Goals  Potential Impacts Environmental Management Applicable Standards Predicted Outcome 

distribution and 
productivity of fauna 
at species and 
ecosystem levels 
through the avoidance 
or management of 
adverse impacts and 
improvement in 
knowledge. 

• Minimise the risk of 
introduction of 
unwanted marine 
organisms. 

• Ensure that existing 
planned recreational 
uses are not 
compromised. 

low velocities.  There are no known 
incidents, or historical records of vessels 
striking cetaceans at the Albany Port. 

• All vessels will comply with the Australian 
Quarantine and Inspection Service 
Australian Ballast Water Management 
Requirements, 2001, and the Australian 
Quarantine Regulations 2000. 

• All commercial and recreational vessel 
passage in the vicinity of the dredging, 
reclamation and berth construction activities 
will be directed and managed by the APA 
Harbour Master to minimise conflict 
between users. 

• Vessel movements and construction 
activities will be communicated to all 
stakeholders (include placing public notices 
and responding to all correspondence). 

Requirements (AQIS, 
2001). 

• Australian Ballast Water 
Management Guidelines 
for International Shipping 
(AQIS, 1998). 

• Code of Practice for 
antifouling and In-water 
Hull Cleaning and 
Maintenance (ANZECC, 
2000). 

• Australian National 
Guidelines for Cetacean 
Observation and Areas of 
Special Interest for 
Cetacean Observation 
(Environment Australia, 
2000). 
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Environmental Management Commitments  
Table S3 Albany Port Expansion Proposal Environmental Management Commitments. 

Commitment 
Number 

Topic Commitment Objectives Timing Advice 
from 

1 Benthic 
Primary 
Producer 
Habitat 

The permanent loss of seagrass in Princess Royal 
Harbour associated with the Albany Port Expansion 
Proposal will be offset through maximising the re-
planting or seed stock from seagrass that will be lost to 
achieve the greatest areal extent possible from the donor 
material in an appropriate location as outlined in the 
Seagrass Rehabilitation Management Plan.  

• Maintain the abundance, diversity, geographic 
distribution and productivity of marine biota at 
species and ecosystem levels through the 
avoidance or management of adverse impacts 
and improvement in knowledge. 

• Ensure no nett loss of seagrass in Princess 
Royal Harbour. 

 

Upon completion 
of dredging and 
land reclamation 
activities. 

DEC / 
DOW 

2 Benthic 
Primary 
Producer 
Habitat 

Prepare a Seagrass Rehabilitation Management Plan that 
describes: 

1. regulatory reporting requirements; 
2. donor meadow salvage techniques; 
3. process for transplant site selection; 
4. rehabilitation method and transplanting 

techniques; 
5. methods for rehabilitation monitoring; and 
6. completion criteria. 

 

• Ensure no nett loss of seagrass in Princess 
Royal Harbour. 

Prior to the 
commencement 
of dredging. 

DEC 

3 Benthic 
Primary 
Producer 
Habitat 

Permanent losses of seagrass in King George Sound, 
greater than 5% of Management Unit 2 associated with 
the Albany Port Expansion Proposal will be offset. 
Appropriate offsets will be developed in consultation 
with the DEC / DoW and other appropriate stakeholders.  

• Maintain the abundance, diversity, geographic 
distribution and productivity of marine biota at 
species and ecosystem levels through the 
avoidance or management of adverse impacts 
and improvement in knowledge. 

Upon completion 
of dredging and 
land reclamation 
activities. 

DEC / 
DoW 
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Commitment 
Number 

Topic Commitment Objectives Timing Advice 
from 

4 
 

Marine 
Sediment 
and Quality 

Prepare a Dredging and Land Reclamation Management 
Plan that: 

1. identifies activities that may result in 
environmental impacts; 

2. identifies controls to reduce the risk of impacts;  
3. documents procedures for risk control; 
4. documents communication of procedures; and 
5. describes monitoring procedures to assess the 

effectiveness of controls. 

• Ensure that emissions do not adversely affect 
environmental values or the health, welfare and 
amenity of people and land uses by meeting 
statutory requirements and acceptable 
standards. 

• Maintain or improve marine water and 
sediment quality in accordance with relevant 
standards. 

• Minimise the environmental impacts of 
hydrocarbons/ chemicals (solvents, cleaning 
fluids etc.) through appropriate storage, 
handling and disposal. 

 
 

Prior to activities 
that may impact 
on the marine 
environment. 

DEC, 
DEW 

5 Marine 
Sediment 
and Quality 

Implement the approved Dredging and Land Reclamation 
Management Plan referred to in Commitment 4. 

• Ensure that emissions do not adversely affect 
environmental values or the health, welfare and 
amenity of people and land uses by meeting 
statutory requirements and acceptable 
standards. 

• Maintain or improve marine water and 
sediment quality in accordance with relevant 
standards. 

• Minimise the environmental impacts of 
hydrocarbons/ chemicals (solvents, cleaning 
fluids etc.) through appropriate storage, 
handling and disposal. 

 
 

During Dredging 
and Land 
Reclamation 
activities. 

DEC, 
DEW 
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Commitment 
Number 

Topic Commitment Objectives Timing Advice 
from 

6 Water 
Quality and 
Benthic 
Primary 
Producer 
Habitat 

An ADCP will be placed in the zone of moderate impact 
within King George Sound. Logged data on 3D currents 
and TSS (derived using Sediview) will be used to re-run 
the DREDGE3D model in real time before, during and 
after the actual dredging campaign. 

• Validate modeling and modeling predictions. 

• Monitor potential impacts of dredge programme 
to BPPH. 

Prior to the 
commencement 
of dredging. 

DEC 

7 

 

Benthic 
Primary 
Producer 
Habitat 

A Dredge and Land Reclamation Management Plan will 
be developed with actions for Benthic Primary Producer 
Management that includes: 

1. a reactive monitoring programme to detect 
potential BPP loss beyond that predicted; and  

2. an effects monitoring programme implemented 
to ascertain actual impacts and the degree of 
recovery over time.   

• Maintain the abundance, diversity, geographic 
distribution and productivity of marine biota at 
species and ecosystem levels through the 
avoidance or management of adverse impacts 
and improvement in knowledge. 

• Minimise loss and disturbance to marine habitat 
during dredging and dredge material disposal 
activities. 

Prior to activities 
that may impact 
on the marine 
environment. 

DEC 

8 Benthic 
Primary 
Producer 
Habitat 

Implement the approved Dredge and Land Reclamation 
Management Plan referred to in Commitment 7. 

• Maintain the abundance, diversity, geographic 
distribution and productivity of marine biota at 
species and ecosystem levels through the 
avoidance or management of adverse impacts 
and improvement in knowledge. 

• Minimise loss and disturbance to marine habitat 
during dredging and dredge material disposal 
activities. 

During Dredging 
and Land 
Reclamation 
activities. 

DEC 

9 Marine 
Fauna 

Marine activities will comply with the Australian 
National Guidelines for Whale and Dolphin Watching 
(DEH, 2005a). 

• 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. 

• Protect specially protected fauna. 
 

During Dredging 
and Land 
Reclamation 
activities. 

DEC, 
DEW 
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Commitment 
Number 

Topic Commitment Objectives Timing Advice 
from 

10 Marine 
Fauna 

The Biosecurity Unit from DoF will be consulted to 
ensure that the introduction of any introduced marine 
species does not occur.    
 

• 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. 

Prior to the 
commencement 
of dredging and 
shipping 
operations. 

DoF 
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Section 1 Introduction 

Section 1.1 Albany Iron Ore Project  
The Albany Iron Ore Project comprises two related proposals; the Southdown Magnetite Proposal by 
Grange Resources Limited (Grange) and the Albany Port Expansion Proposal by Albany Port Authority 
(APA).   

Section 1.2 Albany Port Expansion Proposal Overview 
The APA Albany Port Expansion Proposal involves dredging to widen the existing channel into Princess 
Royal Harbour and extending the channel into King George Sound to facilitate the access of Cape size 
vessels to the Port.  Dredging activities are anticipated to generate between 7.85 Mm³ and 13.54 Mm³ of 
dredge material.  A portion of this material will be used for reclamation of up to 9.0 ha of Princess Royal 
Harbour (Figure 4.3) to construct a new berth (berth 7) and provide land backing to accommodate the 
concentrate storage facility and ship loading infrastructure required for the Southdown Magnetite 
Proposal.  The excess dredge material will be placed at an offshore disposal site. 

Components of the proposed project are described in detail in the following sections, with a summary of 
estimated land use requirements for the Albany Port Expansion Proposal outlined in Table 1.1. 

Table 1.1 Land Use Requirements. 

Activity Area (ha) 
Port (reclamation) Up to 9.0 
Dredge Area 214 
Dredge Material Disposal Area 250 
Total 473 
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Section 1.3 The Proponents 
The Albany Iron Ore Project is two related proposals consisting of the Southdown Magnetite Proposal by 
Grange Resources Limited and the Albany Port Expansion Proposal by Albany Port Authority.  The 
proponents’ contact details, roles and responsibilities are as follows: 

Grange Resources Limited 
Address Contact Responsibilities 

Grange Resources Limited 
ACN:009 132 405 
 
Level 11, 200 St Georges 
Terrace 
Perth, Western Australia 6000 
Telephone: + 61 8 9321 1118 
Fax: + 61 8 9321 1523 
www.grangeresources.com.au 

Managing Director: Geoff Wedlock 
 
Email: 
gwedlock@grangeresources.com.au 

• Construction and operation of 
Southdown Mine. 

• Construction and operation of the 
pipeline, including foreshore 
reclamation for pipeline. 

• Construction of new port terminal 
facilities. 

• Management of shipping. 
• Operation of Port facilities in 

accordance with lease agreement 
with APA. 

 
Albany Port Authority 
Address Contact Responsibilities 
Albany Port Authority 
 
85 Brunswick Road  
Albany Western Australia 
6330 
Telephone: +61 8 9892 9000 
Fax: +61 8 9841 7566 
www.albanyport.com.au 

Chief Executive Officer: Brad 
Williamson 
 
Email: 
brad.williamson@albanyport.com.au 

• Dredging of Port Basin and access 
channel through King George Sound. 

• Disposal of excess dredge material. 
• Land reclamation adjacent to existing 

port facilities in Princess Royal 
Harbour. 

• Provision of navigational aids. 
• Construction of new berth. 

ecologia has been engaged by Grange and APA to facilitate the environmental approval process.  
ecologia’s role is to:  

• Represent the proponents when liaising with government and public stakeholders. 

• Provide advice to the APA on the environmental requirements for the Project approvals process. 

• Provide specialist technical advice on selected environmental matters. 

• Prepare and facilitate documentation required for the environmental approvals process. 

The environmental manager and key contact for this proposal is: 

Manager Environment Major Projects: Garry Connell 
ecologia Environment 
1025 Wellington Street 
WEST PERTH WA 6005 
Telephone: +61 8 9322 1944 
Fax: +61 8 9322 1599 
Email: garry.connell@ecologia.com.au 

The APA have engaged a range of specialists as part of the Project’s feasibility study team, outlined in 
Table 1.2. 
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Table 1.2 Composition of Project Team. 

Project Aspect Technical Advisors 
Port Engineering JFA Consultants Pty Ltd; Port and Harbour Engineers 

Amadeo House, 5 Rockingham Rd 
HAMILTON HILL WA 6163 
Telephone: +61 8 9433 5955 

Hydrodynamics and Sedimentation Global Environmental Modelling Systems 
PO Box 149 
WARRANDYTE Victoria 3113 
Telephone: +61 3 9712 0016 

Marine Sediment and Water Quality and 
Benthic Primary Producer Habitat 

Sinclair Knight Merz Pty Ltd  
7th Floor Durack Centre, 263 Adelaide Terrace,  
PERTH WA 6001 
Telephone: +61 8 9268 4400 

Noise VIPAC Engineers and Scientists Ltd 
5/324 Great Eastern Highway,  
ASCOT, WA 6104 
Telephone: +61 8 9277 3335 

Visual Impact Assessment ecologia Environment 
1025 Wellington Street 
WEST PERTH WA 6005 
Telephone: +61 8 9322 1944 

Heritage Brad Goode Consulting Anthropologist 
79 Naturaliste Terrace 
Dunsborough WA 6281 

Contaminated Sites URS Australia Pty Ltd 
Level 3, The Hyatt Centre, 20 Terrace Road 
EAST PERTH WA 6004 
Telephone: +61 8 9221 1630 

Vegetation and Flora ecologia Environment 
1025 Wellington Street 
WEST PERTH WA 6005 
Telephone: +61 8 9322 1944 
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Section 1.4 Project Scope and Timing 
The APA Albany Port Expansion Proposal involves land reclamation, dredging and disposal of excess 
dredge material and berth construction.  Dredging will be undertaken to widen the existing approach to 
Princess Royal Harbour and extend the channel into King George Sound to facilitate the access of Cape 
size vessels.  Dredging activities are anticipated to generate between 7.85 Mm³ and 13.54 Mm³ of dredge 
material, a proportion of which will be used for land reclamation.  The excess dredge material will be 
disposed at a deepwater, offshore disposal site within King George Sound.  The proposed land 
reclamation of up to 9 ha of Princess Royal Harbour will be used to construct a new berth and provide 
land to be leased to the Southdown Magnetite Proposal.   

The proposals of the Albany Iron Ore Project are interconnected such that neither proposal will be 
undertaken on its own.  For example, the mining is dependant on both the pipeline construction and the 
Albany Port upgrades to facilitate the export of the magnetite concentrate.  It is thus appropriate that the 
Project be considered in its entirety.  The Albany Iron Ore Project timeframe is outlined in Table 1.3. 

Table 1.3 Project Timeframe. 

Activity Timeframe Proponent 
PROJECT APPROVALS  
Referral of Project to ODAC / EPA September 2005 Grange/APA 
Submission of Project Scoping Document April 2006 Grange/APA  
Submission of draft PER Document July 2006 Grange/APA 
Submission of final PER Document September 2007 Grange/APA 
Public comment period ends November 2007 Grange/APA 
Response to public comments December/January 2007 Grange/APA 
Release of EPA Bulletin March 2008 Grange/APA 
Ministerial Approval June 2008 Grange/APA 
PROJECT IMPLEMENTATION  
Seawall dredging and land reclamation  August 2008 - March 2009 APA 
Port infrastructure construction April 2009 – Mid 2010 APA/Grange 
First shipment Mid 2010 Grange 

Section 1.5 Document Structure and Purpose 
This document is submitted to the EPA as a Public Environmental Review (PER) for assessment of the 
environmental impacts of the Project, and to propose management measures under the Environmental 
Protection Act 1986.  Preparation of this document has been undertaken in accordance with the scope 
outlined in the Environmental Scoping Document for the Project as agreed with the EPA, and according 
to the ‘Guidelines for Preparing a Public Environmental Review/ Environmental Review and 
Management Programme (EPA, 2004).  This PER has been structured to clearly delineate the 
environmental characteristics, impacts and proponent’s responsibilities of the proposals.   
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Section 2 Environmental Impact Assessment 

Section 2.1 Environmental Approvals Process 

Section 2.1.1 Legislative Framework 
The Albany Port Expansion Proposal is subject to compliance with both Federal and State legislation 
during construction and operation phases.  Legislation applicable to the Albany Port Expansion Proposal 
includes, though is not necessarily limited to those in Table 2.1. 

Table 2.1 Legislation Applicable to the Project and Responsible Government Agencies. 

Legislation Responsible Government Agency 
Commonwealth Legislation  
Environment Protection and Biodiversity Conservation Act 
1999 

Department of Environment and Water Resources 

Environment Protection (Sea Dumping Act )1981 Department of Environment and Water Resources 
State Government Legislation   
Aboriginal Heritage Act 1972 Department of Indigenous Affairs 
Conservation and Land Management Act 1984 Department of Environment and Conservation 
Contaminated Sites Act 2003 Department of Environment and Conservation 
Country Areas Water Supply Act 1947 Department of Environment and Conservation 
Dangerous Goods Safety Act 2004 Department of Consumer and Employment 

Protection 
Environmental Protection Act 1986 Department of Environment and Conservation 
Health Act 1911 Department of Health 
Heritage of Western Australia Act 1990  Heritage Council of Western Australia 
Local Government Act 1995 City of Albany 
Local Government (Miscellaneous Provisions) Act 1960 City of Albany 
Maritime Archaeology Act 1973 Department of Maritime Archaeology 
Metropolitan Water Supply, Sewerage and Drainage Act 
1909 

Department of Health 

Port Authorities Act 1999 Albany Port Authority 
Rights in Water and Irrigation Act 1914 Department of Environment and Conservation 
Water and Rivers Commission Act 1985 Department of Environment and Conservation 
Waterways Conservation Act 1976 Department of Water 
Wildlife Conservation Act 1950 Department of Environment and Conservation  
Western Australian Marine Act 1982 Department of Environment and Conservation 
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Section 2.1.2 State Assessment Process 
The Western Australian Environmental Protection Act 1986 requires proposals that have the potential to 
cause significant impact on the environment to be referred to and assessed by the Environmental 
Protection Authority (EPA).  

EPA Referral and Level of Assessment 

Due to the complexity of the Albany Iron Ore Project, the proponents (Grange and APA) opted to partake 
in the Integrated Project Approvals System facilitated by the Office of Development Approvals Co-
ordination (ODAC) of the Department of Premier and Cabinet.  As part of this process, the proponents 
prepared and submitted a Project Definition Document for review through the ODAC.  The Project 
Definition Document was lodged with ODAC and distributed to regulators on the 16th August 2005.  An 
ODAC facilitated Screening Meeting held on the 31st August determined that the Project could proceed to 
agency scoping, with comments from agencies forwarded to the proponents.  An Agency Scoping 
Meeting was held on the 20th September 2005 with comments forwarded to the proponents.  Agency 
comments were taken into account in the preparation of the Environmental Scoping Document. 

To maintain clear distinction between the two proposals, the Albany Iron Ore Project was referred to the 
EPA as two separate referrals under the Integrated Project Approvals System.  One referral relates to the 
Southdown Magnetite Proposal by Grange to construct and operate a mine, associated pipelines and 
Project related port facilities (addressed in the Southdown Magnetite Proposal PER, EPA Assessment No, 
1596).  The other (Albany Port Expansion) proposal referral by the APA relates to dredging within 
Princess Royal Harbour and King George Sound, land reclamation and the construction of a new berth 
(Assessment No, 1594).   

Based on the information in the referrals the EPA determined that the likely environmental impacts are 
sufficient to warrant formal assessment of the proposals under the Environmental Protection Act 1986.  
The level of assessment for the Project was set at Public Environmental Review (PER) with an eight week 
public review period as advertised in the West Australian newspaper on the 26th September 2005.  No 
appeals were lodged against the EPA’s decision on the level of assessment.  

Project Scoping 

An Environmental Scoping Document was prepared consistent with the requirements of Section 6.1 of the 
Environmental Impact Assessment (Part IV Division 1) Administrative Procedures 2002 to provide a 
framework for the formal environmental assessment of the Project.  This document distinguishes the 
scopes of the two proposals within the Project and provides a summary of the existing Project 
environment, potential environmental impacts, proposed management responses, proposed scope of 
works for environmental investigations, stakeholder consultation programme, Project timeline and peer 
review mechanisms.  The Environmental Scoping Document was submitted to the EPA on the 8th of 
November 2005.  Grange and the APA met with the EPA Board on the 19th January 2006 to review the 
Project scope.  Comments from this meeting were incorporated into the final Scoping Document, which 
was accepted on the 1st May 2006.   

Public Environmental Review 

If approved by the EPA, this PER document will be advertised and released for public comment.  The 
EPA will consider all comments received during the public review period, and provide copies of 
submissions to the proponents for their response.  On completion of the public review period, the 
proponents will prepare a document containing their response to the submissions.  The EPA will then 
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complete its assessment of the Project and submit its recommendations on the two proposals to the 
Minister for the Environment.   

The EPA’s recommendations will be advertised as two distinct bulletins.  The public and the proponents 
have the opportunity to appeal against these recommendations.  Appeals will be assessed by the Minister 
for the Environment.  If the Minister determines that the Project can proceed, legally binding conditions 
will be imposed on the Project pursuant to Section 45 of the Environmental Protection Act 1986.  These 
conditions will be released as two distinct Ministerial Statements. 

Approval 

Once State Ministerial and Federal approvals have been granted, the proponents of the Albany Iron Ore 
Project will obtain State approvals to construct and operate key infrastructure under various State 
legislation.  Required approvals for the Albany Port Expansion Proposal include approval for dredging 
and land reclamation under the Waterways Conservation Act 1976. 

Section 2.1.3 Commonwealth Assessment Process 
The Albany Port Expansion Proposal will be subject to environmental approvals from the Federal 
Department of Environment and Water Resources (DEW), (in conjunction with State Government 
approvals process through the integrated government approvals) due to: 

• Potential impacts to rare and / or protected flora and fauna  protected under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act 1999) for the Commonwealth of 
Australia; and / or 

• The proposed sea dumping site being located partially or entirely in Commonwealth waters under 
the Environment Protection (Sea Dumping Act) 1981 for the Commonwealth of Australia. 

The Albany Port Expansion Proposal potentially interfaces with the Southern Right Whale (Eubalaena 
australis) listed as Endangered and as a Migratory species, and the Humpback Whale (Megaptera 
novaeangliae), which is listed as Vulnerable and as a Migratory species and under the EPBC Act 1999.  
The proposal was referred to DEW and was deemed to be a controlled action, requiring approval from the 
Federal Minister for the Environment and Water Resources. 

The APA also requires a Federal Sea Dumping Permit for the disposal of excess dredge material at sea in 
accordance with the Environment Protection (Sea Dumping) Act 1981.   

The State Environmental Protection Act 1986 PER process has been accredited by the DEW for 
assessment of matters requiring Federal approval under the EPBC Act 1999 for the Albany Port 
Expansion Proposal.  The PER process will be used to assess: 

• Disposal of up to 13.54 Mm3 of excess dredge material offshore partly in Commonwealth waters 
as part of the Albany Port Expansion Proposal. 

• Potential impacts to the Southern Right Whale (Eubalaena australis) and the Humpback Whale 
(Megaptera novaeangliae) from dredging within Princess Royal Harbour and King George Sound 
as part of the Albany Port Expansion Proposal. 
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Section 2.2 Principles of Environmental Protection 
The EPA takes into account the following principles in the assessment of development proposals: 

(1) The Precautionary Principle 

Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be 
used as a reason for postponing measures to prevent environmental degradation.  In the application of the 
precautionary principle, decisions should be guided by –  

(a) Careful evaluation to avoid, where practicable, serious or irreversible damages to the 
environment; and 

(b) An assessment of the risk-weighted consequences to various options. 

(2) The Principles of Intergenerational Equity 

The present generation should ensure that the health, diversity and productivity of the environment is 
maintained or enhanced for the benefit of future generations. 

(3) The Principle of the Conservation of Biological Diversity and Ecological Integrity 

Conservation of biological diversity and ecological integrity should be a fundamental consideration. 

(4) Principles in relation to Improved Valuation, Pricing and Incentive Mechanisms 

(a) Environmental factors should be included in the valuation of assets and services. 

(b) The polluter pay principle – those who generate pollution and waste should bear the cost of 
containment, avoidance and abatement. 

(c) The users of goods and services should pay prices based on the full life cycle costs of 
providing goods and services, including the use of natural resources and assets and the 
ultimate disposal of any wastes. 

(d) Environmental goals, having been established, should be pursued in the most cost effective 
way, by establishing incentive structures, including market mechanisms, which enable those 
responses to environmental problems. 

(5) The Principle of Waste Minimisation 

All reasonable and practicable measures should be taken to minimise the generation of waste and its 
discharge into the environment. 

Grange and the APA have embraced the EPA’s principles of environmental protection as part of Project 
engineering and design.  The environmental objective of the Project’s design, in order of priority, is to: 

• Completely avoid the impact if possible. 

• Substitute with a lesser impact. 

• Include engineering solutions to reduce the degree and risk of impact. 

• Design operational controls and emergency response around reduction of impact consequences. 

• Provide environmental offsets to key habitats for unavoidable impacts.  
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The Albany Port Expansion Proposal has applied these principles of environmental protection through 
consideration of alternative designs for the Project, comprehensive environmental investigations, 
stakeholder and community engagement and the commitment to local employment for construction and 
operation phases of the Project.  Table 2.2 below, outlines how the principles of environmental protection 
have been considered for the Albany Port Expansion Proposal. 

Alternative Project design concepts were evaluated, with the final design based on environmental, 
financial and engineering considerations.  Alternative Project designs are outlined in Section 4.4. 

The DEC has been and will be continually consulted on advice for preservation and conservation projects 
to which the proposals can contribute as primary and secondary offsets.  Specific offsets are discussed in 
Section 7. 

In addition, the APA will implement an Environmental Management System (EMS) compliant with the 
international standard ISO 14001:2004 for environmental management systems.  This will facilitate a 
systematic process for ensuring compliance with legal requirements, minimisation of environmental 
impacts to as low as reasonably practicable, and continual improvement in environmental performance. 
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Table 2.2 Principles of Environmental Protection considered for the Albany Port Expansion Proposal. 

Principle Relevant 
Yes/No If yes, consideration Addressed 

Yes / No 
Section(s) 
In PER 

1) The Precautionary Principle 

Where there are threats of serious or irreversible damage, 
lack of full scientific certainty should not be used as a reason 
for postponing measures to prevent environmental 
degradation.  In the application of the precautionary principle, 
decisions should be guided by –  

a) careful evaluation to avoid, where practicable, serious or 
irreversible damages to the environment; and 

b) an assessment of the risk-weighted consequences to various 
options. 

 

Yes Careful evaluation of the Albany Port Expansion Proposal 
has been undertaken to avoid, where practicable, serious 
or irreversible damage to the environment.   

Specialist surveys and modelling undertaken in the 
proposal footprint to assess the existing environment and 
potential impacts include: 

• Biological marine investigation. 

• Sediment characterisation. 

• Sediment chemistry investigation. 

• Turbidity and hydrodynamics modelling. 

Design strategies to minimise environmental impacts 
associated with the Proposal include designing the dredge 
channel such that minimal maintenance dredging will be 
required and use of geotextile cloth during seawall 
construction to minimise turbidity at the Port. 

A Dredge and Land Reclamation Management Plan and 
Seagrass Rehabilitation Management Plan will be 
developed and implemented for the proposal. 

Yes  

 

 

 

 

Section 6.5 

Section 6.3.4 

Section 6.4.1 

Section 9.1.2 

Section 4.4.2 

Section 5.1.5 

Technical 
Appendix 16.7 

(2) The Principles of Intergenerational Equity 

The present generation should ensure that the health, 
diversity and productivity of the environment is maintained 
or enhanced for the benefit of future generations. 

Yes Placement of the required Port facilities adjacent to the 
existing Port confines the environmental impacts to a 
zone of similar land use.  The Port facilities will remain 
for other users on completion of the Southdown 
Magnetite Proposal. 

Extensive hydrodynamic modelling has been conducted to 

Yes Section 4.4.1 

 

Section 9.1.2 
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Principle Relevant 
Yes/No If yes, consideration Addressed 

Yes / No 
Section(s) 
In PER 

 assess the impact of dredging and reclamation activities 
on the flushing regimes, flow patterns and temporary 
turbidity generation within Princess Royal Harbour and 
King George Sound.  Impacts will be managed through a 
Land Reclamation and Dredge Management Plan 
implemented for the proposal. 

The proposed Offshore disposal site is located in deep 
water (-40 m CD) and will not impact on the tidal patterns 
within the Sound. 

Section 11.1 

 

 

 

Section 10 

(3) The Principle of the Conservation of Biological Diversity 
and Ecological Integrity 

Conservation of biological diversity and ecological integrity 
should be a fundamental consideration. 

 

Yes 

Conservation of biological diversity and ecological 
integrity are fundamental considerations as both Princess 
Royal Harbour and King George Sound have been 
identified as worthy for consideration for reservation 
(CALM, 1994). 

Location of Port expansions for the Southdown Magnetite 
Proposal adjacent to the existing port facilities, an existing 
industrial area will result in a smaller environmental 
footprint than construction of loading facilities at a 
pristine site closer to the Southdown mine site. 

Extensive hydrodynamic modelling has been conducted to 
determine the extent of turbidity generated by the 
proposed dredge works.  Baseline marine investigations 
have been conducted and combined with the modelling 
results to determine the extent and degree of potential 
impacts to marine fauna and benthic primary producer 
habitat.  Management measures will focus on minimising 
the impact footprint and through maintaining marine 
water and sediment quality with a reactive monitoring 
programme. 

Dredging will be conducted so as to minimise turbidity 

Yes Figure 5.2 

 

 

Section 4.4.1 

 

 

Section 9.1.2 

Section 6.5 

Section 9.3 

Section 9.2 
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Principle Relevant 
Yes/No If yes, consideration Addressed 

Yes / No 
Section(s) 
In PER 

where practicable. Section 9.1.4.2 

(4) Principles in relation to Improved Valuation, Pricing and 
Incentive Mechanisms 

a) Environmental factors should be included in the valuation of 
assets and services. 

b) The polluter pay principle – those who generate pollution and 
waste should bear the cost of containment, avoidance and 
abatement. 

c) The users of goods and services should pay prices based on 
the full life cycle costs of providing goods and services, 
including the use of natural resources and assets and the 
ultimate disposal of any wastes. 

d) Environmental goals, having been established, should be 
pursued in the most cost effective way, by establishing incentive 
structures, including market mechanisms, which enable those 
responses to environmental problems. 

Yes The cost of environmental management and monitoring 
requirements during Project design, construction and 
operation will be transferred to the leasee (Grange) 
through lease agreements. 

Yes Southdown 
Magnetite 
Proposal PER.  
EPA 
Assessment 
No. 1596 

(5) The Principle of Waste Minimisation 

All reasonable and practicable measures should be taken to 
minimise the generation of waste and its discharge into the 
environment. 

 

Yes All reasonable and practicable measures will be taken to 
minimise the generation of waste and its discharge into 
the environment.  The preferred management options in 
order of priority are to avoid, reduce, reuse, recycle and 
recover waste. 

Yes Section 9.1.4.2 
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Section 3 Stakeholder Engagement 

Section 3.1 Stakeholder Consultation Programme 
The APA has been in consultation with key regulatory groups, non-government agencies, stakeholders 
and the Albany community since the commencement of the feasibility studies.   

Section 3.1.1 Public and Non-Government Organisation Consultation 
A number of methods have been used to engage the public on the proposed Project, depending on the 
issue or information required.  The following community and environmental groups have been invited to 
public meetings or consulted directly on relevant aspects of the Albany Iron Ore Project: 

• Albany Indigenous Heritage Reference Group (Albany); 

• Albany Maritime Heritage Association (Albany); 

• Albany Probus Club; 

• Albany Rotary Club; 

• Aquaculture Council of WA (Perth); 

• Conservation Council of WA (Perth); 

• Great Southern Aquaculture Association (Albany); 

• Greens WA; 

• Marine Conservation Community Network (Perth); 

• South Coast Professional Fisherman's Association (Albany); 

• Recreational Fishing Advisory Committee (Albany); and 

• Local tourism and diving operators and charters. 

A public meeting was held in Albany on the 21st March 2005 to present Project information to the 
community and to give the public an opportunity to raise queries or concerns.  Details of the Albany 
meeting were advertised twice in the local papers (Albany Weekend Extra and The Weekender) which 
were distributed to the Albany and Wellstead areas.  In addition, a project brochure with a reply paid 
comment sheet was mail-dropped to 10,000 residences in the Albany town area prior to the public 
meeting.  Approximately 75 people were present at the public meeting where a video and power point 
presentation of the Project scope was given by Grange and the APA.  Concerns raised by the community 
were mainly centred on the reclamation and dredging works, the impacts on recreational activities, and 
the visual impacts of port infrastructure on the reclaimed site.  There was also positive support from 
members of the community who encouraged the economic and employment growth that would be 
associated with the Project.  

A briefing session similar to the public meeting in Albany was held in Perth on the 28th June 2005. 
Invitees to this meeting included representatives from government agencies as well as the Wildflower 
Society of WA, Conservation Council of WA, Aquaculture Council of WA, the Marine Conservation 
Community Network and the Greens.  Discussions revolved around the scope of Project works and the 
types of investigation that will be conducted.   

Presentations have been made to the Albany Chamber of Commerce and Industry, the Albany Probus 
Club and the Albany Rotary Clubs. 
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A marine stakeholder group has been formed, consisting of groups and individuals with commercial and 
non-commercial interest in the scope of the marine works.  Included in this group are representatives from 
marine-related tourism operators, Great Southern Aquaculture Association, South Coast Professional 
Fisherman's Association, Local regulatory groups, Local Recreational Fishing Advisory Committee, local 
SCUBA diving businesses and interested individuals of the community.  A series of meetings have, and 
will continue to be held to inform the group on the scope of the works and results of environmental 
investigations.  The first of these meetings was held in Albany on November 3rd 2005.  Presentations were 
made by the proponents and Project consultants regarding the Project and investigations being 
undertaken, followed by a question time.  Concerns were raised by the marine stakeholders regarding 
location and potential environmental impacts of the offshore disposal site, logistics of Cape size vessels in 
the Port and impacts to seagrasses and sediment movement associated with dredging, as well as impacts 
to flushing in Princess Royal Harbour.  These issues have been addressed as part of marine investigations 
and impact management and are included in this document.   

A second marine stakeholder meeting will be scheduled in Albany upon compilation of the relevant 
technical investigations.  The purpose of this meeting is to present investigation results, outline potential 
impacts of the Project construction and operation, and provide a forum for public questions and concerns 
to be discussed.  The co-proponents have, and will be involved in further community engagement 
activities during 2006 and 2007 including information stalls at the Albany Agricultural Show (which was 
attended by approximately 20500 people) and the Albany Plaza Shopping Centre.  The feedback from the 
community members who visited the Albany Agricultural Show was overwhelmingly supportive of the 
proposed developments.   

To date 32 written submissions have been received for the Albany Iron Ore Project.  The submissions 
were a mixture of positive comments about the Project and concerns regarding the need for land 
reclamation and its impacts to the marine environment and its current use.  There were also questions 
raised about rehabilitation of pipeline footprint post construction, plans for local training and employment 
and potential for impacts to maritime sites of value.   

Section 3.1.2 Regulator Consultation 
Briefings, meetings and discussions for the Albany Port Expansion Proposal have been held with a range 
of federal, state and regional agencies and advisory bodies.  They include the: 

• City of Albany (Albany);  

• Department of Environment and Conservation (DEC, Perth and Albany); 

• Department of Water (DoW, Albany); 

• Department of Environment and Water Resources (DEW, Canberra); 

• Department of Health (DoH, Perth); 

• Department of Indigenous Affairs (DIA, Perth and Albany); 

• Department of Maritime Archaeology (Fremantle); 

• Department of Planning and Infrastructure (DPI, Perth and Albany); 

• Department of Premier and Cabinet (DPC, Perth); 

• Environmental Protection Authority (EPA, Perth); 

• Environmental Protection Authority Services Unit (EPASU, Perth); and 

• Great Southern Development Commission (GSDC, Albany). 
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These government agencies have been involved in Project discussions and invited to comment on relevant 
aspects of the scope and adequacy of investigations.  Accordingly, Albany Port Authority has refined and 
expanded the scope of environmental investigations.   

The Great Southern Development Commission (GSDC) facilitates a monthly project working group 
meeting.  Members of the group include Albany representatives of DEC, Western Power, Main Roads, 
Water Corporation, DPI, DoIR, City of Albany, Albany Port Authority and Grange Resources.  The 
meeting is used as a forum to discuss Project requirements, progress against Project phases, and to help 
resolve local issues that may arise. 

The APA will continue consultation with regulators throughout the Project planning, construction and 
operation to ensure that issues regarding the Project are managed appropriately.   
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Section 4 Project Justification 

Section 4.1 Project Background 
The Albany Port was established through dredging and reclamation programmes in the vicinity of the Port 
jetty, commencing in 1893.  Five subsequent dredging operations were conducted between 1901 and 
1979. The surplus dredge material was stockpiled for the purpose of reclamation and Port expansion.  
Recent capital and maintenance dredging was conducted from November 2001 to May 2002 for the 
construction of berths 5 and 6. 

Albany Port is currently the smallest bulk product Port in the state.  The Port is a vital trade facilitator in 
the City of Albany and the Great Southern region.  The Port experienced a record year in 2006/07 for 
trade with total throughput exceeding 3.5 million tonnes.  This record can be attributed mainly to the 
continuing growth in woodchip exports.  Woodchip exports are expected to increase over the next five 
years which will reduce the reliance of the Port on other agricultural commodities.   

Section 4.2 State and National Benefits 
The Albany Port Expansion Proposal is an integral part of the Southdown Magnetite Proposal, as Cape 
size vessels are required for the economically viable export of magnetite concentrate. 

The expansion of the shipping channel to facilitate Cape size vessels has the potential to bring new 
industries and potential employment opportunities to the region and provides a focal point in the south for 
development through overseas trade and other interactions.   

Iron ore exports associated with the Southdown Magnetite Proposal will also provide financial security 
for the Port by reducing the seasonality of the historically agriculturally based trade performance.  The 
prospect of this new trade will enable the port to increase asset and manpower utilisation, fund 
improvements to existing port infrastructure and reduce its charges to current Port users. 

Section 4.3 No Development Option 
The consequences of not proceeding with the proposed Albany Port Expansion Proposal are that the 
entity Albany Iron Ore Project will not proceed and the economic and employment benefits of the 
proposal as outlined in Section 4.2 will not be achieved. 

Section 4.4 Evaluation of Alternatives 

Section 4.4.1 Alternatives: Port Expansions 
Several feasibility and conceptual investigations into the expansion of Albany Port operations have been 
conducted over the past twelve years.  These include: 

• Albany Port Development Options (Halpern, Glick, Maunsell, 1993). 

• An Environmental Planning Analysis for the Future Development at the Port of Albany (ATA, 
1998). 

• Fuel, Infrastructure and Foreshore Development: An Analysis of Issues Concerning Albany and 
the Great Southern Region (UWA, Department of Geography, 2000). 

• Albany Port Authority Deep Water Port Study (Connell Wagner Pty Ltd, 2001). 

• Preliminary Iron Ore Development Options Review (Roam Marine, 2005). 
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The Southdown Magnetite Proposal requires a deep water port for the export of magnetite in Cape size 
vessels.  Options considered to facilitate magnetite export include: 

• dual use of the woodchip berth; 

• export through Esperance Port facilities; 

• construction of a new deep water port in the Albany area; and 

• expansion of the existing Albany Port. 

Dual use of the woodchip berth is impractical due to the design of the fixed ship loader and Grange’s 
port-side infrastructure land requirement.  Furthermore, the existing woodchip berth cannot facilitate 
Cape size vessels essential for economically viable magnetite export.   

Export through Esperance Port would require the construction of a 400 km pipeline from Wellstead to 
Esperance.  The construction, operation and maintenance of a pipeline of such length is technically 
feasible but would be considerably more costly than the Albany Port Expansion proposal, which has a 
significantly smaller development and ecological footprint by comparison. 

Six locations around the Port of Albany have been investigated as potential deep water sites for the export 
of dry bulk products on Cape size vessels (Connell Wagner Pty Ltd, 2001).  The investigations assessed 
engineering constraints and construction costs as well as the planning and environmental considerations 
of existing physical, biological, cultural and social environments.  

The findings are summarised in the following Table 4.1 with a score range of 1 (Good) to 5 (Bad).   

Table 4.1 Summary of Deep Water Port Study. 

Site Engineering 
Feasibility 

Planning and 
Environmental 

Feasibility 
Cost Score Ranking 

Site A - Forsyth Bluff / hanging Heads area 3 5 2 10 3rd 
Site B - Family Rocks / Isthmus Bay area 3 4 2 9 2nd 
Site C - Limestone Head / Mistaken Island 
area (King George Sound) 4 5 4 13 5th 

Site D - King Point Area (entrance to Princess 
Royal Harbour) 2 2 3 7 1st 

Site E - Gull Rock / Ben Dearg Beach area 
(King George Sound) 5 5 4 14 6th 

Site F - Black Rock / False Island area 4 4 2 10 3rd 
From Connell Wagner Pty Ltd, (2001) 

All of the proposed sites were found to have significant engineering, environmental and planning 
constraints (Connell Wagner Pty Ltd, 2001).  From a planning and environmental perspective, Site D - 
King Point was identified as the only feasible option for a deep water port site in the Albany area. 

Constraints to the utilisation of existing Albany Port facilities include the lack of land to facilitate port-
side infrastructure and the environmental and economic disincentives of dredging rock within the existing 
berth areas. The development of berths 4 and 5 were considered but are significantly hindered by 
substantial technical, environmental, operational and economic issues mainly centred on the presence of 
belying bedrock. The creation of additional land and a new berth to the east of existing berth 6 was 
determined to be the best solution in terms of environmental, technical and economic issues. 

Expansion of existing facilities will result in the smallest possible impact to the environment along with 
lower operation and maintenance costs for the Port and its users.  Land reclamation is consistent with the 
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existing foreshore, and locating the new berth next to an existing industrial area will result in a smaller 
overall environmental footprint.  The export of magnetite from the Albany Port will facilitate the growth 
of the Port and the City of Albany through increased socio-economic benefits. 

Section 4.4.2 Alternatives: Channel and Berth Location 
Cape size vessels are necessary for the economic transport of magnetite to south–east Asia.  Cape size 
vessels with sailing drafts of 15 m and 16 m are under consideration, requiring the existing channel into 
Princess Royal Harbour to be widened, deepened and extended into King George Sound (Section 5.1.4).  
Investigations have been undertaken to model the effects of prevailing conditions in King George Sound 
on these types of vessel.  They include wave modelling and an under keel clearance assessment to 
determine required dredging depths for safe vessel passage and minimise the impacts to surrounding 
ecosystems through accurate channel design.  The anticipated amount of dredging required for each 
option is outlined in Table 5.3.   

The channel alignment is comprised of an east-west alignment and a south-east to north-west alignment.  
Geophysical and geotechnical investigations have been undertaken to locate and characterise the bedrock 
and to design the channel and berth pocket to realise the best safety, environmental and economic 
scenarios.  Dive probing and a seismic survey have been conducted to determine a ‘no rock’ dredge 
channel and berth alignment.  Vibrocoring along the entire channel alignment has also been completed to 
provide information and representative samples of dredge material. 

The east-west alignment is in the same alignment as the existing shipping channel and was selected to 
minimise dredging and the environmental footprint of the Project.  It is also the minimum angle required 
for safe manoeuvring of vessels.  The south-east to north-west alignment was selected as it provides a ‘no 
rock’ channel and is the most direct route from the end of the east-west alignment to the -20 m CD 
contour.  Dredging a ‘no rock’ alignment minimises the environmental impacts of dredging to marine 
fauna and benthic primary producer habitat as no blasting is required and no rock flour is produced.  

Section 4.4.3 Alternatives: Land Reclamation Area 
Construction of the land reclamation area to abut the adjacent shore line (Figure 4.6) would require the 
clearing of 0.78 ha of vegetation.  The majority (60%) of the vegetation to be cleared is comprised of 
degraded, weedy, severely disturbed vegetation, with the remaining 40% intact native vegetation which is 
part of Mt Adelaide A Class Reserve number 27068.   

During project consultation, some stakeholders have expressed concern over the impacts of reclamation 
to the Mt Adelaide A Class Reserve number 27068.  In response to these concerns, the proponent is in the 
preliminary stages of investigating an alternative configuration.   

The alternative configuration is a ‘no A Class Reserve interaction’ scenario.  This configuration would 
involve contouring the land reclamation area on the eastern end of the landward face from +4.0 m AHD 
to the low water mark, creating a rocky tidal pool extending from the low water mark (-0.4m AHD) up to 
the high water mark (+0.4m AHD) in this area (Figure 4.1).  The landward face of the reclamation area 
would be constructed with a rock scour protection layer to prevent erosion.  A short swale drain would 
also be constructed, extending into the port reserve up to the +4.0m AHD contour near the western end of 
the rocky tidal pool.  Stormwater from the A Class Reserve would naturally flow into the intertidal area.  
The swale drain would also convey clean stormwater runoff from the vegetated area only of the port land 
into the rocky tidal pool.  Stormwater from the land reclamation area would be retained on site and 
infiltrated in situ until such time that the Grange (EPA Assessment No. 1596) construct their approved 
stormwater infrastructure. 
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The potential positives and negatives for both land reclamation construction figurations are presented in 
(Table 4.2).   

Should further engineering and environmental studies demonstrate that the alternative configuration 
offers benefits, this option will be considered and pursued by the Port in consultation with relevant 
authorities. 

Table 4.2 Evaluation of Alternatives: Land Reclamation Area. 

Land Reclamation Area to Abut Adjacent Shoreline Construction of Rocky Tidal Pool 
Potential Positives Potential Negatives Potential Positives Potential Negatives 
Technically simpler task. Interacts with Mt Adelaide 

A Class reserve 27068. 
No interaction with a A 
Class reserve. 
 

Technically more 
challenging. 

Cost effective. Loss of rocky tidal 
shoreline. 

Creation and addition 
of extra complex rocky 
habitat. 

Substantially increased 
cost. 

Maximises the useable 
reclaim area. 

Potential for further 
additional interaction due 
to a somewhat arbitrary 
boundary edge +4.0m 
chart datum above high 
water mark.  Requires re-
zoning under the 
Government Gazette. 

Clearly defined 
cadastral boundary. 

Loss of useable reclaim 
area. 

 Increased fire path 
connectivity from 
industrial activity relative 
to the A class reserve.   

Creates a fire buffer 
from the industrial area 
relative to the A class 
reserve, 

 

Minimal impacts to coastal 
processes.  

  Potential for coastal 
process issues, sediment 
accretion, water quality 
concerns. 

 Larger impact footprint. Smaller overall reclaim 
footprint. 

 

 Disturbance of native 
vegetation. 

No disturbance of 
native vegetation. 

 

 Impacts to intertidal area 
zoned as Crown Land and 
covered by two registered 
Native Title claims. 

No impacts to Crown 
land or interaction with 
registered Native Title 
claims. 

 

 

Section 4.4.4 Alternatives: Disposal Area 
The dredge activities are anticipated to generate between 7.85 Mm³ and 13.54 Mm³ of excess dredge 
material, depending on the channel dredge depth option selected (Table 5.3).  Two potential disposal sites 
have been identified (Section 5.1.6).  The environmental factors taken into account in the selection of a 
preferred site are provided in Section 9.  The preferred site is located in deep water within King George 
Sound to minimise re-suspension of deposited sediments and dredging cycle times.   
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Section 5 Project Description 

Section 5.1 Port Expansions 

Section 5.1.1 Location 
Albany Port Authority is located at 85 Brunswick Road, Albany, WA 6330.  The proposed reclamation 
site is situated between the existing berth 6 and King Point along the northern shore of the entrance to 
Princess Royal Harbour, as outlined in Figure 4.2. 

Section 5.1.2 Tenure and Zoning 
The APA has jurisdiction over approximately 90 ha of land , all the waters and sea bed of Princess Royal 
Harbour (excluding the area around the Town Jetty) and all of King George Sound to a line running from 
Limestone Head to Breaksea Lighthouse and then to Herald Point, a total of approximately 12 000 ha. 

King George Sound is designated as Waters within the limits of the State, with the line of demarcation 
being the Port limits between Herald Point-Michaelmas Island-Breaksea Island-Bald Head.  The proposed 
dredge footprint falls within the limits of the State, however the proposed offshore disposal site is either 
partially or entirely within Australian waters and under DEW's jurisdiction. 

No amendment to a regional planning scheme or town planning scheme is required for the proposed 
Project Figure 5.1.  All existing Port land is zoned Port Industrial Use and a noise buffer exists around the 
site.  The objectives of the Proposed Town Planning Scheme Policy – Albany Port Noise Buffer Area 
Policy (City of Albany, 2003) are to: 

• Protect the operations of the Albany Port. 

• Acknowledge existing approved residential developments within the buffer area and to 
progressively reduce noise impacts into these residences by imposition of this Policy. 

• Require the incorporation of specific design and construction requirements for any approved 
residential developments to ensure noise levels within buildings comply with the standards 
contained in the Environmental Protection (Noise) Regulations 1997. 

• Impose requirements on the APA to ensure that future developments within the Port area do not 
increase the present noise levels experienced within residences contained within the buffer. 

The Port is required to ensure that their operations are conducted in accordance with the Environmental 
Protection (Noise) Regulations 1997.  APA has committed to undertaking noise measurements at the Port 
to assess their current noise levels so that cumulative noise impacts are taken into account and appropriate 
levels can be applied to new users of the Port, such as Grange.  The results of the cumulative noise 
measurements will be used to ensure that current and future operations are conducted in accordance with 
the Environmental Protection (Noise) Regulations 1997. 
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Section 5.1.3 Existing Port Operations and Infrastructure 
The APA is responsible for the facilitation of trade through the Port.  Existing trade is primarily made up 
of the export of bulk materials such as grain, silica sand and woodchips with imports comprising 
fertiliser, fuel and fish.  The Albany Port also hosts Australian and international naval vessels and a small 
number of cruise vessels each year.  The Albany Port berthed 116 trading vessels in 2004 and 104 trading 
vessels in 2003.   

The existing berthing facilities at the Albany Port are outlined in Table 5.1.  Berth 1 is primarily used for 
fish discharges and berthing of naval vessels.  Fertiliser ships and fuel ships use berth 2 and grain and 
silica sand ships use berth 3.  The only other berth at the Port is berth 6, which is used for loading 
woodchips via a dedicated fixed ship loader. 

Table 5.1 Existing Port Facilities. 

Name Description Length Depth Max. Laden Draft 
Berth 1 Land backed berth 209 m 10.4 m 9.8 m 
Berth 2 Land backed berth 172 m 10.4 m 9.8 m 
Berth 3 Land backed berth 227 m 12.2 m 11.5 m 
Berth 6 Dolphin (7) Berth 216 m 12.3 m 11.5 m 

The Albany Port is currently dredged to -12.2 m in the basin area.  The entrance channel has a width of 
550 m with a navigable section of 3.22 km long, 145 m wide and a minimum depth of 12.2 LWOST (Low 
Water of Ordinary Spring Tide).  There is no swell at the berths (APA, 2003). 

Section 5.1.4 Dredging 
Channel Alignment 

To enable access of Cape size vessels with drafts up to 16 m, the existing channel in King George Sound 
into Princess Royal Harbour has to be extended, widened and deepened.  The required dredging will be 
the responsibility of the APA.  

Numerous wave and current recording instruments were deployed in King George Sound and Princess 
Royal Harbour between March 2005 and April 2006 (Figure 4.2), from which data has been used in 
Under Keel Clearance studies carried out by the Centre for Marine Science and Technology (CMST).  
The Under Keel Clearance analysis has been carried out for design vessels under varying seastate 
conditions.  From the analysis, a range of channel depths is currently being considered.  The channel 
options vary based on the assumed maximum seastate conditions that will be accepted for a loaded vessel 
to depart the Port.  Proposed channel depths for the varying seastate conditions and limits of accessibility 
have been calculated, with various dredging requirements shown in Table 5.3. 

The presence of belying rock (granite and basalt) below the seafloor within the existing berth areas has 
adversely affected the development of Albany Port in the past.  This is due to the prohibitive costs and 
unfavourable environmental impacts involved in rock removal.  Geophysical and geotechnical 
investigations have been undertaken to locate and characterise the bedrock and to design the channel and 
berth pocket to realise the best environmental and economic scenarios.  The results of the investigations 
indicate that the dredging of granitic bedrock is not required.  The material to be dredged consists 
predominately of fine to medium grained sands interspersed along the channel with small bands of clay 
and clayey type material and silts.  Small bands of clay and clayey type material are likely to be 
encountered during dredging in the inner and mid channel areas.  

The channel to be dredged is approximately 9.5 km long with a width of 215 m, widening to 
approximately 250 m around the bend.  The channel requires widening around the bend due to the 
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increased “swept” path of the vessel transiting this section of the channel.  It extends from the proposed 
berth 7 within Princess Royal Harbour, along the existing departure channel within King George Sound 
and beyond the existing channel in a south-easterly direction out to the -20 m contour (Figure 4.3).  The 
volume of material to be dredged is between 7.85 Mm³ and 13.54 Mm³, of which approximately 0.46 
Mm³ will be pumped into the reclamation area and the remainder placed in deep water at an offshore 
disposal site (JFA Consultants Pty Ltd, 2005b).  Channel co-ordinates are provided in Table 5.2.   

Table 5.2 Channel Alignment. 

Channel Centreline Latitude Longitude 
Start Channel 35o02'26.25"S 117o54'34.23"E 
Start Channel Bend 35o01'48.54"S 117o56'56.82"E 
End Channel Bend 35o01'59.52"S 117o57'55.44"E 
End of Channel 35o03'29.88"S 117o59'50.34"E 
Bend Radius (centreline) 1483 m   
Channel Width 215 m   
  ~250 m (around the bend) 

Final dredge depths (Figure 4.3) will be determined via a cost-benefit analysis following the contract of 
affreightment tender process and verification of destination port accessibility conditions.  The 80% 
channel availability option (for vessels of draft 15 m) is the minimum requirement for the proposal.  The 
range of proposed dredge volumes possible is provided in Table 5.3. 

Table 5.3 Calculated Dredge Volumes for Channel Options. 

 Channel Accessibility Due to Seastate  
 15m Loaded Draft 16m Loaded Draft 
Channel Accessibility Due to Seastate 80% 90% 95% 80% 90% 95% 
Design Volume (Mm3) 7.01 7.96 9.71 9.25 10.25 12.09 
Overdredge Allowance (Mm3) 0.84 0.95 1.16 1.11 1.23 1.45 
Total Dredge Volume (Mm3) 7.85 8.91 10.87 10.36 11.48 13.54 

 
Entrance to Princess Royal Harbour 

The entrance to Princess Royal Harbour will be widened and deepened, with the cross-sectional area 
increased from approximately 4,300 m3 to approximately 5,700 m3 to facilitate Cape size vessels.  A 
cross-section of the entrance to Princess Royal Harbour is presented in Figure 4.3.   

Dredge Method 

A Trailer Suction Hopper Dredge (TSHD) will be used for a minimum of approximately 90% of the 
dredging in combination with a small to medium sized Cutter Suction Dredge (CSD).  The TSHD will go 
through cycles of four consecutive operations: 

i) dredging; 

ii) sailing full to the disposal site(s) (either offshore or reclamation area); 

iii) disposal of dredge material at the offshore spoil site by bottom dumping or pumping directly to 
the land reclamation area; and  

iv) sailing empty to resume the cycle. 

The dredging operation will continue 24 hours a day and 7 days a week as weather permits. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

5.  PROJECT DESCRIPTION 
 

 

 38

The CSD will be used to cut a batter profile at the proposed berth 7.  It is intended that a large majority of 
material dredged by the CSD will be directly pumped into the land reclamation area, however it may be 
necessary to pump material into a barge and transport to the offshore disposal site.  This requirement will 
depend on the final design of the berth pocket and final requirements to place material in the reclamation 
by TSHD. 

Dredge Schedule 

The dredging, land reclamation and disposal of excess dredge material is anticipated to take between four 
and seven months (depending on final channel depth and location of disposal site). 

As dredging and land reclamation is the longest lead item for the Project, dredging will commence as 
soon as possible after approvals are granted.  The potential impacts of three dredging scenarios have been 
investigated and presented in this document.  The scenarios were selected to reflect the distinctive 
meteorology of the Albany region and represent scenarios for best and worst case environmental impacts.  
The scenarios modelled were: 

• Season dominated by easterly winds (autumn) starting on March 1. 

• Season dominated by westerly winds (winter-Spring) starting on July 1. 

• Mixed season with both easterly and westerly winds (spring-Summer) starting on November 1. 

Each modelling scenario was based on meteorology in 2005 (GEMS, 2007) and was carried out for just 
over four months.  These dredge scenarios combine to provide a year round prediction of potential 
turbidity associated with dredging.  As outlined in Commitment 6, the logged data of TSS during 
dredging will be used to run the DREDGE3D model in real time before, during and after the actual 
dredging campaign to monitor the measured turbidity against the predicted turbidity.  The winter-spring 
(July to October) dredge scenario resulted in the most spatially confined turbid plumes, whereas the 
autumn dredge scenario (March to June) indicated extensive turbid plumes driven by a cycle of south-
easterly prevailing winds.  This is outlined further in Section 9.1.2. 

Section 5.1.5 Land Reclamation Area 
Location 

To enable the development of the Southdown Magnetite Proposal port infrastructure, up to 9.0 ha of land 
is required at the Port.  The APA intends to meet this requirement through reclamation using material 
from the proposed dredging and locally sourced quarried rock armour.  This area is required for port 
infrastructure, the provision of an onsite storm water management area and incorporation of appropriate 
safety factors.  The proposed reclaim area is from the high water mark to the outer toe of the seawall 
(Figure 4.6).  Provision of the reclaimed land area is the sole responsibility of the APA.   

The proposed shore-side land reclamation area lies between the existing berth 6 and King Point along the 
northern shore of the entrance to Princess Royal Harbour.  The co-ordinates of the site are listed in Table 
5.4.  The land reclamation area will be owned by the APA, and the land will be leased to Grange to 
accommodate the storage and ship loading requirements for the Southdown Magnetite Proposal as 
described in Section 5.1.5.   

Table 5.4 Land Reclamation Area from West to East. 

Latitude Longitude 
35º 02’ 18.99” S 117o 54' 31.96” E 
35º 02’ 14.43” S 117o 54' 49.00” E 
35º 02’ 08.07” S 117o 54' 56.22” E 
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Construction Method 

The land reclamation area will be protected on the seaward face by a continuous rock armoured seawall 
that will be constructed prior to the commencement of reclamation.  The armouring will be sourced from 
one of the existing quarries in the region, and will be consistent with the granite armouring used for the 
adjacent berth 6 facility.  The seawall will be formed by progressively end tipping core rock material onto 
the seabed from the easterly end of the existing seawall at berth 6 out to where it meets the foreshore west 
of King Point.  The seaward face will be progressively protected by placing two layers of armour 
extending to the seafloor.  Whilst the final design of the seawall has not been completed, it is envisaged 
that prior to commencement of reclamation, the landward face of the core material will be faced with 
small rock to fill the voids and a geotextile filter cloth will be laid from the top of the core to the seafloor.  
This design will reduce swell penetration through the seawall and prevent the loss of reclaimed material. 

Dredged material will be placed in the land reclamation area via two methods; as material directly 
pumped by a CSD (approximately 0.25 Mm³) and as material pumped from the hopper of the TSHD.  
Analysis of sediment in the berth area (Section 6.4.2) indicates that material pumped by the CSD may 
contain nutrients due to historical and present land uses.  Elutriate tests indicated that a forty fold dilution 
of the neat elutriate would be required to reduce the nutrient levels (primarily ammonium) to 
ANZECC/ARMCANZ guidelines (Section 6.4.2).  It is anticipated that this dilution will be achieved due 
to the position of the land reclamation in an area of high flushing at the entrance to Princess Royal 
Harbour.  Material pumped from the TSHD will be clean.   

The reclamation area will be bunded (by the above mentioned seawall) and subdivided into two areas via 
an internal bund.  Dredged sandy material may be pumped into the reclamation area initially to construct 
the internal bunds.  One area will be filled prior to the second, with the excess water entering the second 
settlement area to assist in trapping fine material, allowing the sand/ water mix to settle over a period of 
time and to control the turbidity of excess water prior to its return to the sea via a sluice/ weir box 
arrangement (JFA Consultants Pty Ltd, 2005b). 

Earthmoving equipment will be used on the reclamation area to create bunds and carry out final levelling 
of the reclamation area to the required profiles.  Sand will be stockpiled above the design level of +4.0 m 
CD towards the end of the reclamation in order to retain a settlement area.  Following completion of 
dredging the stockpiled material will be used to fill in the remaining ponded area.  A final graded fall of 
approximately 1% will be trimmed back to the central area of the reclaim that will ensure any interim 
surface water accumulations infiltrate in situ.  This final trim and grade will ensure that stormwater is 
ameliorated in the interim until the construction of an adequate stormwater system is implemented by 
Grange for their portside infrastructure. 

The land reclamation area will abut the adjacent Mt Adelaide A Class Reserve (Figure 4.6), requiring the 
clearing of 0.78 ha of vegetation.  The majority (60%) of the vegetation to be cleared is comprised of 
degraded, weedy, severely disturbed vegetation, with 40% intact native vegetation which is part of Mt 
Adelaide A Class Reserve number 27068.   

Facilities 

Existing utility services are located along Princess Royal Drive and pass the proposed reclamation that 
will accommodate the proposed Southdown Magnetite Infrastructure.  Connection to all utility services 
will be under the responsibility of Grange Resources Ltd. (EPA Assessment Number 1596).   
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Section 5.1.6 Offshore Disposal Site 
An evaluation of both proposed offshore disposal areas is provided in Section 9.  The preferred disposal 
site is located offshore in deep water within King George Sound in the South Channel (centre co-
ordinates: 35º 04’ 55”S, 118º 01’40”E, radius 900 m) and has been validated by the hydrodynamic 
modelling to guide the disposal site selection process (Technical Appendix 16.1).  Dredged material will 
be disposed at the site such that the final depths at completion of dredging will be below -35 m CD.  An 
alternate disposal site has been identified outside of King George Sound (centre co-ordinates: 35º 07’ 
02”S, 118º 01’29”E, radius 900 m) (Figure 4.3).   

The disposal site within King George Sound is preferred as the wave climate at this site does not disturb 
the seabed.  Numerical modelling indicates that fine dredge material drops out rapidly, with minimal 
movement of sediment from the site (Figure 10.9, Figure 10.10 and Figure 10.11).  Sediment from the 
disposal site inside King George Sound will be at finished depths of below – 35 m CD and is therefore 
extremely unlikely to be transported as the seabed current strength at the site is insufficient to re-suspend 
the dredged material. 

Disposal of dredge material outside of the Sound at the alternate disposal site is not the preferred option 
as the dredge material is not predicted to be stable outside of King George Sound (Section 10.3, Technical 
Appendix 16.1).  Strong westerly winds during winter generate what appears to be a shelf wave along the 
continental shelf outside of King George Sound resulting in current speeds of over 1 knot at depths of 40 
m. 

The average depth of dredged material at the offshore disposal site will be between 3.5 m and 6.5 m and 
will occupy a footprint of 250 ha.  The proposed inner King George Sound location of the offshore 
disposal site has been determined in compliance with the National Ocean Disposal Guidelines for 
Dredged Material (Commonwealth of Australia, 2002).   

The proposed disposal site is within Australian waters and under the jurisdiction of the Department of 
Environment and Water Resources (DEW).  Disposal of dredge material in Australian waters requires a 
Sea Dumping Permit.  A Sea Dumping Permit Application under the Environment Protection (Sea 
Dumping) Act 1981 was submitted to the DEW in April 2006. 
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Section 5.2 Legal Requirements 

Section 5.2.1 Federal Government Assessment 
A Sea Dumping Permit will be obtained as required by the DEW under the Environment Protection (Sea 
Dumping) Act 1981.  A sampling and analysis programme, compliant with the National Ocean Disposal 
Guidelines for Dredged Material (Commonwealth of Australia, 2002) has been conducted with the 
‘Sampling and Analysis Plan Report’ included in Technical Appendix 16.2 and results discussed in 
relevant sections of this PER.   

The Project has been referred to the DEW under Part 4 of the EPBC Act 1999 as it has the potential to 
interface with cetaceans that are migratory and/ or nationally threatened and protected by Part 3 of the 
EPBC Act 1999.  The referral was considered under the EPBC Act 1999 and the Albany Port Expansion 
Proposal was deemed to be a controlled action on 17th February 2006.  Approval is therefore required 
under Part 9 of the EPBC Act 1999 before actions potentially impacting cetaceans that are migratory and/ 
or nationally threatened can proceed. 

Both assessments will utilise the State government assessment process under the Environmental 
Protection Act 1986, which has been accredited by the DEW for assessment of matters requiring Federal 
approval under the EPBC Act 1999. 

Section 5.2.2 State Government Assessment 
The Albany Port Expansion Proposal has been formally referred to the EPA as part of the Albany Iron 
Ore Project under Part IV of the Environmental Protection Act 1986, to undergo formal Environmental 
Impact Assessment (EIA) and obtain ministerial approval prior to commencement of Project works. 

The state Environmental Protection Act 1986 PER process has been accredited by the DEW for 
assessment of matters requiring Federal approval under the EPBC Act 1999 for the Albany Port 
Expansion Proposal.  The PER process will be used to assess: 

• Disposal of between 7.85 Mm3 and 13.54 Mm3 of excess dredge material offshore in 
Commonwealth waters. 

• Potential impacts to the Southern Right Whale (Eubalaena australis) and the Humpback Whale 
(Megaptera novaeangliae) from dredging within Princess Royal Harbour and King George 
Sound. 

Existing Licences 

The APA holds a Department of Environment and Conservation (DEC) Licence for the discharge of 
fertiliser at the Port and the use of an incinerator under categories 58 and 59 of the Environmental 
Protection Regulations 1997.  Areas of the Port facilities exclusively used by leaseholders are not 
included in the scope of the APA DEC licence.  This includes grain, woodchip and silica sand loading 
facilities and activities.  The proposed Grange magnetite export facility will require its own DEC licence 
to be held by Grange. 

Disposal Licence 

The environmental and social values of the bed and banks of Princess Royal Harbour and King George 
Sound are protected under the Waterways Conservation Act 1976.  This Act makes provision for the 
conservation and management of certain waters and of the associated land and environment.  As Princess 
Royal Harbour and King George Sound are proclaimed Management Authority Areas, a license from 
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DoW will be required under Section 47 Waterways Conservation Act 1976 prior to dredging and 
reclamation activities.   

Heritage 

Heritage sites are protected at a Federal level under the Australian Heritage Council Act 2003, and at a 
State level under the Heritage of Western Australia Act 1990 and the Aboriginal Heritage Act 1972.  
Several maritime sites within Princess Royal Harbour and King George Sound may potentially be 
affected by sediment deposition from the dredging.  No registered heritage or Aboriginal sites will be 
removed, damaged or altered without appropriate approval during the Albany Port expansion works.  The 
APA will liaise with relevant stakeholders including regulatory authorities in seeking approval to disturb 
these sites if discovered and/or in the event of any unexpected adverse impacts on existing sensitive sites. 

Land Excision 

Construction of the land reclamation area to abut the adjacent shore line (Figure 4.6) would require the 
excision of 0.31 ha of the Mt Adelaide A Class Reserve number 27068, and the re-zoning of the inter-
tidal zone.   

The intertidal zone is Crown Land and covered by two registered Native Title claims.  Under the future 
acts regime, the APA will consider the requirements of the Native Title Act 1993, including 
acknowledging the claimants right of consultation and right to negotiate.  The claimants’ legal 
representative will be consulted should the intertidal zone be impacted by the land reclamation 
configuration. 

The proposed excision of the Mt Adelaide A Class Reserve represents 0.38% of the 82.05 ha reserve.  
The excision would require the APA to submit a detailed proposal to the DPI.  Approval to advertise 
would be sought from the Minister for Lands, objections considered and documentation lodged for 
registration.  The APA would also seek Executive Council consent to the extension of the Port Authority 
boundary and publication of the approval in the Government Gazette.   

Section 5.2.3 Local Government Assessment 
No subdivision or development approval is required from the City of Albany or Western Australian 
Planning Commission for this proposed development at the Port.   

Section 38(2) of the Port Authorities Act 1999 specifies two pieces of planning and building legislation 
that affect port authorities.   

s38 (2) For the purposes of port works and port facilities -  

(a) Section 32 of the Town Planning and Development Act 1928; and  

(b) Section 373(3) of the Local Government (Miscellaneous Provisions) Act 1960, apply to a 
port authority as if it were an agency of the Crown in right of the State. 

Section 38(3) of the Port Authorities Act 1999 states that “…port works and port facilities are to be 
regarded as being public works for the purposes of section 32 of the Town Planning and Development Act 
1928…”   

Amendments to the regional planning scheme or the town planning scheme may be required for the 
proposal in relation to the zoning of the land reclamation area.  The APA has, and continues to liaise with 
the City of Albany regarding the development.  
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Section 5.3 Land Details 

Section 5.3.1 Land use and Ownership 
The Albany Port expansion and dredging activities, including the preferred offshore disposal area will 
occur wholly within APA land and waters.  The APA has exclusive control of the Albany Port.  It is 
responsible for the development, maintenance and preservation of all property vested in the authority.  
The APA will facilitate and finance activities for land reclamation in Princess Royal Harbour, the 
dredging of the channel and the disposal of excess dredge material in King George Sound.  Grange will 
lease the reclaimed land from the APA as an industrial site, construct Project infrastructure, and utilise the 
widened shipping channels for magnetite concentrate export. 

Land Reclamation Area 

Land uses adjoining the Albany Port consist of industrial, residential and bush reserve.  Approximate 
distances from residential lots to the berths at the Port are outlined in Table 5.5.  The proposed berth 7 site 
will be located further from the nearest residential area than the existing operations and is not expected to 
cause any noise disturbance to these sensitive receptors. 

Table 5.5 Separation Distances Between Existing Port Uses and Residential Lots Along 
Brunswick Road Albany. 

Industry Existing distance between Port use and residential 
lots on Brunswick Road (approximately) 

Bulk material loading or unloading ~ 630 m from berth 3 
Fuel importation ~ 680 m from berth 2 
Fuel storage ~ 485 m 
Grain cleaning (no milling) ~ 740 m 
Incineration ~ 540 m 

Dredge Channel 

The proposed dredge channel runs through Princess Royal Harbour and King George Sound.  These 
waters are used by both commercial and non-commercial craft.  Commercial craft include cargo vessels, 
eco-tourism vessels and occasional cruise ships.  The area is also frequented by recreational divers and 
fisherman.  There are 12 aquaculture licences 7 km north-west of the preferred dredge material disposal 
site and one aquaculture licence 3 km west of the site (Figure 4.2).  These sea based sites are used to 
cultivate mussels on long lines.   

The State Government has committed to establishing a representative marine reserve system for WA.  
The proposal is significant to the DEC as marine habitat within close proximity to the Project area was 
identified as worthy of ‘consideration’ for reservation (A Representative Marine Reserve System for 
Western Australia, CALM, 1994).  The areas under consideration include marine habitat surrounding 
Princess Royal Harbour (eastern side), Vancouver Peninsula, Frenchman Bay, Seal Island, Flat Rocks, as 
well as the area from Herald Point south to Michaelmas Island and Breaksea Island (Figure 5.2).  The 
proposed channel alignment will not impact upon these potential areas of interest.    

Offshore Disposal Site 

The proposed offshore disposal site will be located in deep water near the entrance to King George 
Sound.  Approximately 5 km west of the preferred dredge material disposal site is former HMAS Perth, a 
popular dive wreck.  Other maritime sites in the area are outlined in Section 6.8.2, and Figure 6.30. 
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Zoning Plan of the Proposed Development-
(Pipeline and Port Infrastructure)

Figure. B 1.4

Figure C 2.2
Zoning Plan of the Proposed Development (Port )

Rina Mattinson

Rina Mattinson
Figure 5.1
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Rina Mattinson
Figure 5.2  Marine Habitat in the Albany Area Identified as Being Worthy of Consideration  for Reservation (A Representative Marine Reserve System for Western Australia (CALM, 1994).
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Section 6 The Project Environment  

Section 6.1 Marine Environment 
Located at latitude 35°S on the south coast of WA, the marine flora and fauna of the Albany area are 
primarily temperate species with a small proportion of endemic species. There are also some tropical 
species (Wells et al., 1990).  The King and Kalgan Rivers, Oyster Harbour, Princess Royal Harbour and 
King George Sound present a full range of salinities as well as a range of exposures providing habitat 
diversity.  As a result of this habitat diversity, the Albany area displays a similarly diverse array of marine 
flora and fauna (Wells et al., 1990). 

Despite marine influences Oyster Harbour and Princess Royal Harbour display characteristics typical of 
estuarine ecosystems.  The salinity of both harbours is close to that of marine waters (35 ppt), but Oyster 
Harbour in particular can change seasonally with fluctuation of inflowing freshwater leading to 
stratification in both salinity and temperature (Waterways Commission, 1995).  Princess Royal Harbour is 
generally well mixed vertically and displays weak stratification. 

Shallow areas in estuarine ecosystems provide a variety of diverse and abundant habitats.  Shallow sub-
tidal ecosystems allow light to penetrate the water column and provide for the presence of perennial 
primary producing plants.  The presence of perennial primary producers provides key habitat for a range 
of obligate and associated aquatic communities.  Sheltered inter- and sub-tidal habitats provide important 
reproductive and nursery areas for a variety of estuarine and marine organisms.  The shallow inter-tidal 
sandbanks and mudflats off the western and southern shores of Princess Royal Harbour are rich feeding 
areas for water birds. 

The Albany Port expansions are restricted to the northern shore of Princess Royal Harbour and a channel 
section within King George Sound.  Plumes may occasionally be visible in Oyster Harbour during the 
proposed dredging, however, their intensity and duration will be such that no detectible effects on benthic 
biota or their habitats are predicted.  The Project is therefore not anticipated to impact the sensitive sub- 
and inter-tidal communities in Oyster Harbour, or on the western and southern shores of Princess Royal 
Harbour.  The marine flora related to the dredging and offshore disposal of excess dredge material are 
outlined in Section 6.5 and Section 10.1. 
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Section 6.2 Geology, Landform and Bathymetry  
The Port of Albany was established through dredging and reclamation programmes in the vicinity of the 
Port Jetty.  Most of the northern shore of Princess Royal Harbour has been reclaimed to facilitate 
industrial land for the City of Albany (Figure 6.1).  Much of this area is now utilised for industrial and 
recreational purposes.   

Dredging commenced in 1893 and subsequent development dredging occurred in 1901–1903 and 1922–
1923.  The dredging areas were further extended in 1951–1952, 1967 and 1978–1979 and a small 
maintenance programme in 1985 to clear silt from a large storm event in 1984.  Surplus dredge material 
from the 1978–1979 dredging was stockpiled on land for the purpose of reclamation and Port expansion.  
Recent capital and maintenance dredging occurred from November 2000 to May 2001 for the 
construction of berths 5 and 6.  

The Albany Port basin and entrance channel is currently dredged to a depth of -12.2 m CD.  Water depth 
within Princess Royal Harbour becomes progressively shallower in the southern and western areas of the 
Harbour due to the presence of a wide sandy inter-tidal shelf of less than two metres depth.  The 
bathymetry of King George Sound is highly variable and relatively shallow (5-40 m). 

There has been some indication of occasional fragmented, unconsolidated limestone material belying the 
sandy sediments in some small localised areas in a previous study (ATA Environmental, 2000).  In 
February 2005, the channel extending from the proposed berth 7 to the 20 m contour was probed up to 7 
m into the seabed (JFA Consultants, 2005a) in order to define a channel with a low risk of encountering 
belying bedrock.  Probe refusal occurred in the proposed berth 7 location and south of Gio Batta Patch, 
however subsequent seismic reflection surveys did not identify any limestone or granitic bedrock within 
the dredge profile.  Dive observations (JFA Consultants, 2005a) described the material from the existing 
harbour and channel as a dark grey, fine to medium grained sand with minimal organic material and the 
material offshore as clean white sand. 

Bathymetric data sets of King George Sound and Princess Royal Harbour derived from several sources 
including Geoscience Australia and oil company surveys were updated with bathymetry data provided by 
JFA and used during ocean circulation modelling (GEMS, 2007).  The bathymetry of King George Sound 
and the Port area in Princess Royal Harbour is provided in Figure 6.2. 

 



N

 Figure C 3.1
Geomorphological Overview of the 
Northern Shore of Princess Royal 
Harbour.

Rina Mattinson
Figure 6.1
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Section 6.3 Hydrodynamics and Sedimentation  

Section 6.3.1 Meteorology 
During summer, a ridge of high pressure directs easterly winds over the south-west corner of the 
continent.  The pressure gradient during this period generally shifts more north-easterly propagating heat 
troughs and then shifts south-wards after the passage of the trough.  A rapidly reforming high usually then 
causes a burst of stronger south-easterlies following trough passage. 

By April, the cooling continent causes the sub-tropical ridge to migrate northwards and the south-west 
corner becomes increasingly affected by mid-latitude westerly flow into the winter months.  This 
increasingly subjects the region to passing frontal and low-pressure systems; high pressure may still 
develop over ocean latitudes but tends to be much more transitory in nature. 

Section 6.3.2 Ocean Circulation 
The dominant influence on the circulation in the waters of King George Sound and Princess Royal 
Harbour is strong marine winds which flow over the ocean at scales of tens of kilometres.  Albany’s 
meteorology is dominated by easterly winds in summer and westerly winds in winter.   

Tides are relatively weak at Albany and vary from diurnal to semi-diurnal throughout the year with a 
spring tidal range of approximately 1.1 m.  Water levels are also influenced by the weather systems, with 
wind driven setup resulting from sustained winds in King George Sound readily transmitted into Princess 
Royal Harbour.  The water-level ranges within and outside the Harbour are virtually identical (EPA, 
1990). 

Examples of ebb and flow tides in King George Sound and Princess Royal Harbour, as modelled by 
GEMS (2006) are provided in Figure 6.3 and Figure 6.4. 

 

Figure 6.3 Example of the Ebb Tide in King George Sound and Princess Royal Harbour 
Predicted by GCOM3D. 
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Figure 6.4 Example of the Flood Tide in King George Sound and Princess Royal Harbour 
Predicted by GCOM3D. 

Princess Royal Harbour  

Modelling of wind driven circulation of water in Princess Royal Harbour (Mills and Brady, 1985) showed 
that west to north-west winds in winter generate predominantly anti-clockwise circulation whereas east to 
south-east winds in summer generate predominantly clockwise circulation.  Investigations into water 
circulation and flushing characteristics of the Harbour (Mills and D’ Adamo, 1993) also found that up to 
30 000 000 m3 of water may leave or enter the Harbour within eight hours of rising tides and 16 hrs of 
falling tides.  An important factor in determining water exchange was water movement passing through 
the entrance channel of the Harbour which was found to accelerate to current speeds of up to 0.5 m/sec. 

These findings have been supported by the observations and modelling conducted for the Albany Port 
Expansion Proposal (GEMS, 2007).   

King George Sound 

Additional findings regarding the circulation in King George Sound (GEMS, 2007) include: 

• During summer, winds from the south to south-east sector generate a predominantly anti-
clockwise circulation in King George Sound. 

• During summer, winds from the east to north-east sector generate a predominantly clockwise 
circulation in King George Sound. 

• During summer, when winds are from the south-east to north-east sector, the surface flow in the 
centre of King George Sound is generally towards the west but the bottom flow is generally in the 
opposite direction. 

• During winter, sustained strong westerly winds generate what appears to be a shelf wave along 
the continental shelf outside King George Sound (at the alternate disposal site) resulting in 
current speeds over 1 knot at depths of 40 m.  The amplitude of the bottom current in these 
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situations correlates well with the wind speed and the phase of the bottom current variations often 
leads the phase of the wind.  Dredge material placed at the alternate disposal site is unlikely to be 
stable under these conditions.  The preferred disposal site inside King George Sound however, is 
not affected by the shelf wave and is anticipated to be a stable disposal site (Section 10.3). 

Section 6.3.3 Waves 
The broad high latitude westerly flow over the Southern and Indian Oceans produces a highly energetic 
wave climate at the south-west corner of the continent.  However, the south-easterly to easterly aspect of 
King George Sound provides a significant level of protection to these waves.  

While there can be sustained easterly wind flow in the region, more particularly in the warmer months, 
these winds are generally not spatially extensive so that the resulting waves are less energetic, and at 
higher frequency.   

Occasionally, however, the synoptic pattern may be favourable for the development of higher energy 
south-east waves.  Typically, these events occur with the development of a high-pressure system at higher 
latitudes.  Such a system may be accompanied by a slow- moving depression, cut-off from the prevailing 
westerly flow in the region of the Great Australian Bight.   Strong pressure gradients ‘squeezed’ between 
such coupled systems are ideal for generating large south-east waves that propagate towards the Albany 
region.  Wave height increases inside King George Sound therefore are highly dependent on the wave 
direction (GEMS, 2007). 

An assessment of the offshore climate at Albany was undertaken for berths 5 and 6 development, by 
Lawson and Treloar (1999).  The resulting estimates of significant wave heights for severe storms 
offshore and at the entrance to Princess Royal Harbour are as shown in Table 6.1.   

Table 6.1 Estimate of Significant Wave Heights Offshore and in Princess Royal Harbour. 

Recurrence Interval Significant Wave Height (m) 
 Offshore Entrance to Princess Royal Harbour 
100 years ARI 10.5 m 1.7 m 
50   years ARI 9.8 m 1.5 m 

Section 6.3.4 Sediment Physical Properties 
The seabed along the proposed dredge footprint is comprised of a layer of predominantly clean grey fine 
to medium grained sand (approximately 1-1.5 m) overlying more consolidated sands and occasional shell 
deposits.  Unconsolidated limestone rocks are present on the seafloor in the vicinity of Gio Batta Patch, 
with high plasticity green clay encountered at depth in some locations during geotechnical investigations. 

A seam of peaty material was found in the entrance to Princess Royal Harbour.  The quantity of peat that 
requires dredging has been calculated to be 9,450 m3. 

Particle size distribution analysis was undertaken on sediments collected in the three dredge areas 
(Dredge Area 1–3, Figure 6.6) and the two potential disposal areas.  Laboratory reports are provided in 
Technical Appendix 16.2.  A summary of the particle size distribution data is provided in Table 6.2 to 
Table 6.5 with a graphical representation of the cumulative per cent of weight provided in Figure 6.5. 
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Figure 6.5 Sediment Particle Size Distribution. 

 
 
Table 6.2 Mean Particle Size Distribution Data for Dredge Area 1. 

Description Size (µm) Surface (0–50 cm) Sub-surface (50–100 cm) 

Very fine gravel 2000 3.66±3.46 4.54±7.13 
Very coarse sand 1000 1.13±0.68 1.25±0.95 
Coarse sand 500 6.33±10.11 5.59±4.03 
Medium sand 250 42.83±19.14 47.37±15.21 
Fine sand 180 26.95±12.73 24.48±8.92 
Very fine sand 90 17.14±10.73 14.74±6.61 
Very fine sand 63 0.88±0.64 0.94±0.79 
Coarse silt 38 1.08±1.29 1.09±2.25 
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Table 6.3 Mean Particle Size Distribution Data for Dredge Area 2. 

Description Size (µm) Surface (0–50 cm) Sub-surface (50–100 cm) 

Very fine gravel 2000 4.70±5.99 7.64±8.26 
Very coarse sand 1000 1.34±1.38 2.67±2.76 
Coarse sand 500 5.32±4.72 6.91±5.49 
Medium sand 250 45.09±9.49 43.41±12.67 
Fine sand 180 22.51±8.70 22.09±12.05 
Very fine sand 90 20.27±6.70 15.21±9.82 
Very fine sand 63 0.52±0.32 0.64±0.87 
Coarse silt 38 0.25±0.19 1.43±4.21 

 
 
Table 6.4 Mean Particle Size Distribution Data for Dredge Area 3. 

Description Size (µm) Surface (0–50 cm) Sub-surface (50–100 cm) 

Very fine gravel 2000 5.08±4.53 9.19±6.87 
Very coarse sand 1000 2.24±1.36 2.74±1.83 
Coarse sand 500 11.77±7.12 11.79±5.65 
Medium sand 250 57.19±11.69 52.78±15.25 
Fine sand 180 11.33±3.97 10.47±3.61 
Very fine sand 90 11.93±4.78 12.38±6.99 
Very fine sand 63 0.35±0.17 0.42±0.24 
Coarse silt 38 0.12±0.05 0.23±0.28 

 
 
Table 6.5 Mean Particle Size Distribution Data for the Two Potential Disposal Areas. 

Description Size (µm) Preferred Disposal Area Alternative Disposal Area 

Very fine gravel 2000 0.09±0.12 0.61±0.37 
Very coarse sand 1000 0.15±0.16 0.52±0.25 
Coarse sand 500 2.22±1.63 18.81±11.29 
Medium sand 250 23.14±14.10 65.83±8.40 
Fine sand 180 45.55±11.40 13.26±4.55 
Very fine sand 90 28.25±7.90 0.93±0.50 
Very fine sand 63 0.50±0.31 0.02±0.04 
Coarse silt 38 0.10±0.12 0.04±0.04 

 

The particle size distribution in the surface (0–50 cm) and sub-surface (50–100 cm) sections in each of 
the dredge areas is similar, with Dredge Area 3 showing a lesser proportion of very fine sand (~125 µm).  
The dominant particle size is classified as medium sand (~250 µm).  The dominant particle size for the 
preferred disposal area is very fine sand (~125 µm) whereas that for the alternative disposal area is fine 
sand (~250 µm). 
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Section 6.4 Marine Sediment and Water Quality 
Estuarine ecosystems can store high levels of nutrients in seagrasses, tidal marsh vegetation and 
sediments.  The main sources of pollution in Princess Royal Harbour are industrial effluents, agricultural 
and urban runoff.  The Albany townsite occupies approximately 235 ha of the Princess Royal Harbour 
catchment and the steep topography and shallow topsoil results in a large proportion of the urban runoff 
flowing directly into the harbour.  The volume of runoff is estimated to be 6140 ML or 7% of the total 
volume of the Harbour, with the actual amount entering the harbour each year dependant on the variations 
in rainfall, soils moisture content and other factors (ATA Environmental; 2000a).  Historically, nutrient 
discharges from industrial and domestic wastes have led to seagrass being smothered by epiphytes and 
free macroalgae.  Most of the Harbour's seagrass meadows were lost between 1962 and 1981 (Bastyan et 
al., 1996).  Historically, industrial discharges have also caused enrichment of heavy metals leading to the 
contamination of marine biota to a level where harvesting of fish and shellfish has been banned from 
some parts of Princess Royal Harbour (Stoddart and Simpson, 1996).  However, preliminary reports from 
the Albany Senior High School: Albany Harbours Cockle research programme indicate marked 
improvements in faunal metal contamination in Princess Royal Harbour (pers. comm. Ms T. Brothers, 
Presentation to Albany Harbours Planning Committee 7 June 2006) along with supporting evidence 
outlined in the DEW approved Sampling and Analysis Plan. 

The Commonwealth of Australia has prepared the National Ocean Disposal Guidelines for Dredged 
Material (2002) (NODGDM) to provide a comprehensive best practice framework to assess likely 
environmental impacts from the disposal of dredged material at sea.  The NODGDM outlines a list of 
substances for which testing may be required and the corresponding Practical Quantitation Limits (PQL); 
which are the lowest chemical analysis level that can be reliably achieved (in a NATA certified 
laboratory) within specified limits of precision and accuracy during routine operating conditions.  In 
compliance with the NODGDM, APA has considered the possible contaminants in the material to be 
dredged, assessed alternate disposal methods and assessed the materials physical, chemical and biological 
attributes.  A marine Sampling and Analysis Plan was prepared and approved for implementation by the 
DEW on the 14th November 2005.  The results of investigations indicated that additional sampling was 
required and a Supplemental Sampling and Analysis Plan was prepared and approved for implementation 
by the DEW on the 3rd of May 2006. 

Sediment quality was also assessed with reference to the ANZECC/ ARMCANZ Guidelines for Fresh 
and Marine Water Quality (2000).  These guidelines outline Screening Levels, which are levels of a 
substance in the sediment below which toxic effects on organisms are not expected.  Where potential 
contaminants were present in sediment in concentrations above Screening Levels, bioavailablity testing 
was conducted to determine whether contaminants are below the relevant water quality guidelines as it is 
only the bioavailable fraction of sediment contaminants that will have effects on organisms.  Contaminant 
concentrations were compared to the relevant Screening Level using the upper 95% confidence limit of 
the mean (95% UCL).  Concentrations of contaminants in pore water analysis were compared to the 
ANZECC/ ARMCANZ trigger values for a range of levels of marine habitat protection.  The water 
quality values used reflect the ecosystem condition.  The higher the assigned level of habitat protection 
the lower the guideline level must be for any given contaminant.  Lower concentrations mean better water 
quality and thus a higher confidence that the species present will be unharmed.  The trigger values cover a 
range of protection levels from 80% to 99%, where the protection level equates to a water quality at 
which that percentage of species in the marine habitat are expected to be protected. 
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Figure 6.6 Location of Dredge Areas 1, 2 and 3. 
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Section 6.4.1 Sediment Chemistry 
Analysis for tributyltin, organics and metals was undertaken on sediments collected in Dredge Areas 1 to 
3, the preferred offshore disposal area (Figure 6.6) and the alternate disposal area (further offshore, not 
shown).  The number of samples collected is presented in Table 6.6 with the results of sediment chemistry 
analysis at the three Dredge Areas presented in Table 6.7, Table 6.8 and Table 6.9.  Sampling locations 
are presented in Figure 6.7, Figure 6.8 and Figure 6.9.  Sediment Chemistry for the proposed offshore 
disposal sites are presented in Section 10.2. 

Table 6.6 Sample Numbers for Sediment Chemistry 

Area Sample sites1 Sample numbers2 Sub-total 
1 11 22 22 
2 17 34 34 
3 21 42 42 

Disposal areas 12 12 12 
QA/QC3 6*2+3=15 15 

Total 125 
1) Sample sites based on surface volume calculations ( see Section 3.3.1 of NODGDM) with extrapolation using the equation 

provided, then halved due to recent data, and rounded up to whole numbers (see Section 3.3.1 of NODGDM). 

2) Sample numbers doubled to account for surface (0–50 cm) and subsurface (50–100 cm) depth splits. 

3) Field triplicates (10% of locations rounded up require triplicates i.e. two more samples) and field splits (5% of samples 
rounded up require splitting i.e. one more sample) (see Section 3.3.7 of NODGDM). 
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Sampling Locations and Sediment Chemistry of Dredge Area 1 

 
Figure 6.7 Sampling locations for Dredge Area 1. 
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Table 6.7 Sediment Chemistry in Dredge Area 1. 

NODGDM levels Surface Sub-surface
Parameter Units PQL 

Screening Maximum 0–50 cm 50–100 cm 
Antimony mg/kg 0.1 2 25 0.1 0.2 
Arsenic mg/kg 0.1 20 70 3.1 2.1 
Cadmium mg/kg 0.1 1.5 10 0.1 0.1 
Chromium mg/kg 0.1 80 370 0.1 0.1 
Copper mg/kg 0.1 65 270 0.6 0.5 
Lead mg/kg 0.1 50 220 1.7 1.5 
Mercury mg/kg 0.1 0.15 1 0.07 0.05 
Nickel mg/kg 0.1 21 52 2.4 1.9 
Silver mg/kg 0.1 1 3.7 0.8 0.6 
Zinc mg/kg 0.1 200 410 0.5 0.1 
Tributyltin µg Sn/kg 0.2   0.7 0.2 
Normalised Tributyltin µg Sn/kg 0.2 5 70 1.5 0.8 
TOC % 0.02   0.4 0.3 

Data expressed as 95% UCL. 
Values less than PQL were entered at half the PQL according to the NODGDM (EA 2000 pg 63) 
Bolded values exceed NODGDM screening level. 
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Sampling Locations and Sediment Chemistry of Dredge Area 2 
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Figure 6.8 Sampling locations for Dredge Area 2. 

 
Table 6.8 Sediment Chemistry in Dredge Area 2. 

NODGDM levels Surface Sub-surface
Parameter Units PQL 

Screening Maximum 0–50 cm 50–100 cm 
Antimony mg/kg 0.1 2 25 0.1 0.2 
Arsenic mg/kg 0.1 20 70 4.7 9.8 
Cadmium mg/kg 0.1 1.5 10 0.1 0.1 
Chromium mg/kg 0.1 80 370 4.5 7.2 
Copper mg/kg 0.1 65 270 0.2 0.3 
Lead mg/kg 0.1 50 220 0.5 1.4 
Mercury mg/kg 0.1 0.15 1 0.07 0.05 
Nickel mg/kg 0.1 21 52 6.8 7.9 
Silver mg/kg 0.1 1 3.7 0.4 0.4 
Zinc mg/kg 0.1 200 410 0.1 0.1 
Tributyltin µg Sn/kg 0.2   0.1 0.1 
Normalised Tributyltin µg Sn/kg 0.2 5 70 0.7 0.7 
TOC % 0.02   0.1 0.1 

Data expressed as 95% UCL. 
Values less than PQL were entered at half the PQL according to the NODGDM (EA 2000 pg 63) 
Bolded values exceed NODGDM screening level 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

6.  THE PROJECT ENVIRONMENT 
 

 

  67

Sampling Locations and Sediment Chemistry of Dredge Area 3 
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Figure 6.9 Sampling locations Dredge Area 3. 

 
Table 6.9 Sediment Chemistry in Dredge Area 3. 

NODGDM levels Surface Sub-surface
Parameter Units PQL 

Screening Maximum 0–50 cm 50–100 cm 
Antimony mg/kg 0.1 2 25 0.1 0.2 
Arsenic mg/kg 0.1 20 70 2.0 2.6 
Cadmium mg/kg 0.1 1.5 10 0.3 0.3 
Chromium mg/kg 0.1 80 370 8.6 10.0 
Copper mg/kg 0.1 65 270 3.5 3.0 
Lead mg/kg 0.1 50 220 0.1 0.1 
Mercury mg/kg 0.1 0.15 1 0.4 0.3 
Nickel mg/kg 0.1 21 52 0.3 0.3 
Silver mg/kg 0.1 1 3.7 1.2 1.2 
Zinc mg/kg 0.1 200 410 10.3 8.6 
Tributyltin µg Sn/kg 0.2   0.1 0.1 
Normalised Tributyltin µg Sn/kg 0.2 5 70 0.5 0.5 
TOC % 0.02   0.1 0.1 

Data expressed as 95% UCL. 
Values less than PQL were entered at half the PQL according to the NODGDM (EA 2000 pg 63) 
Bolded values exceed NODGDM screening level. 
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Tributyltin  

Preliminary sediment quality analysis of the proposed dredge footprint showed that one surface sediment 
sample, collected from near the Port, exceeded the Screening Level for tributyltin.  Apart from this 
sample, none of the sampling within Dredge Areas 1 to 3 conducted for the preliminary sediment quality 
analysis or the Sampling and Analysis Plan exceeded the Screening Level for tributyltin.   

At the potential disposal areas, normalised tributyltin in the surface sediments sampled was above the 
NODGDM screening level in the preferred disposal area but below the NODGDM screening level in the 
alternative disposal area. 

Organics 

All organics (organochlorine pesticides, polycyclic aromatic hydrocarbons and polychlorinated 
biphenyls) were below detection in the full depth of sediment sampled at all sites. 

Metals 

All ten metals (antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver and zinc) 
were below the respective NODGDM Screening Levels in the full depth of sediment sampled at Dredge 
Area 1, Dredge Area 2 and the potential disposal areas. 

At Dredge Area 3 (Figure 6.9), eight of the ten metals (antimony, arsenic, cadmium, chromium, copper, 
lead, mercury, Nickel, silver and zinc) were below the respective NODGDM Screening Levels in the full 
depth of sediment sampled.  Mercury and silver were above the NODGDM Screening Level in surface 
and sub-surface sediments (Table 6.10). 
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Figure 6.10 Sediment Sample Locations at Dredge Area 3. 

Seven sampling sites with elevated mercury at 0.5–1.0 m are shown in red (29–35) 
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Table 6.10 Mercury and Silver Concentrations in Sediment from Dredge Area 3 

Mercury (mg/kg) Silver (mg/kg) 
Site 

0–0.5 m 0.5–1.0 m 0–0.5 m 0.5–1.0 m 
29 0.5 0.5 1.0 1.0 
30 0.6 0.5 1.3 1.1 
31 0.6 0.6 1.1 1.1 
32 0.5 0.5 1.0 1.0 
33 0.5 0.5 1.0 1.0 
34 0.5 0.5 1.0 1.0 
35 0.6 0.5 1.0 1.0 
36 0.5 0.05 1.0 1.2 
37 0.5 0.05 0.9 1.3 
38 0.05 0.05 1.2 1.2 
39 0.05 0.05 1.2 1.2 
40 0.05 0.05 1.2 1.2 
41 0.05 0.05 1.1 1.1 
42 0.05 0.05 1.2 1.2 
43 0.05 0.05 1.1 1.1 
44 0.05 0.05 1.2 1.3 
45 0.05 0.05 1.4 1.5 
46 0.05 0.05 1.2 1.2 
47 0.05 0.05 1.1 1.2 
48 0.05 0.05 1.4 1.2 
49 0.05 0.05 1.2 1.2 

95% UCL 0.4 0.3 1.2 1.2 
Note:  Values below detection are presented as half PQL for calculation purposes. 
Bold values exceed the NODGDM screening values (Hg=0.15 and Ag=1.0). 

Mercury: nine sediment sample sites in Dredge Area 3 (Table 6.10) exhibited mercury levels above 
Screening Levels (0.15 ug/kg) in surface sediments (depth of 0 - 0.5 m), with seven of these sample sites 
also exhibiting mercury levels above Screening Levels (0.15 ug/kg) at a depth of 0.5 – 1.0 m.  Elevated 
mercury levels at Sites 29 – 35 indicated a slight decrease with depth.  Sites 36 and 37 indicate that 
elevated mercury was confined to the surface 0.5 m of sediment.   

In compliance with the NODGDM supplemental sampling was conducted at all sites where samples were 
found to contain contaminants exceeding the Screening and background levels.  Sampling was conducted 
at ten sites to determine the depth of mercury contamination in the sediment profile and its bioavailability 
(through pore water analysis).  The sampling programme involved sampling eight sites to 1 m and two 
sites to 2 m (or probe refusal).  Nine of the sampling sites were at locations previously identified as 
having mercury levels exceeding the NODGDM Screening Levels.  An additional sampling site (35b) 
was included as it was between the demarcation where mercury was found in surface material (site 36) 
and full depth (site 35).   

The concentration of sediment mercury, at the nine sites re-sampled for mercury and the additional site 
(35b) investigated, was found to be below the NODGDM Screening Level (Table 6.11).  Sampling with 
depth (Table 6.12) also showed that mercury present in Dredge Area 3 is confined to surface sediment (0 
– 1 m). 
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Table 6.11 Supplemental Sediment Chemistry in Surface Sediments in Dredge Area 3. 

NODGDM levels 10 sites 6 sites 
Parameter Units PQL 

Screening Maximum 0–1 m 0–1 m 
Mercury mg/kg 0.1 0.15 1 0.1  
Silver mg/kg 0.1 1 3.7  0.1 

Data expressed as 95% UCL. 
Values less than PQL were entered at half the PQL according to the NODGDM (EA 2000 pg 63) 
Bolded values exceed NODGDM Screening Level. 

 

Table 6.12 Supplemental Sediment Chemistry (Mercury Only) with Depth in Dredge Area 3. 

NODGDM levels  
Site Parameter & Units PQL 

Screening Maximum 0–0.5 m 0.5–1.0 m 1.0–1.5 m 1.5-2.0, 

Site 35 Mercury mg/kg 0.1 0.15 1 0.1 .01 .01 Not measured
Site 35b Mercury mg/kg 0.1 0.15 1 0.1 .01 .01 0.1 
Data expressed as individual values. 
Values less than PQL were entered at half the PQL according to the NODGDM (EA 2000 pg 63) 
Bolded values exceed NODGDM screening level. 

 

Bioavailability (pore water) analysis of supplemental samples found that mercury was detectable and 
exceeded the ANZECC/ ARMCANZ 99% level of habitat protection but not the 95% level of habitat 
protection.  This means that the bioavailability of the mercury in the sediment is such that the 95% of 
species in the zone of impact are expected to be protected.  The inner harbour area of Albany Port is 
considered to be a ‘Highly Disturbed System’ and as such the water quality guideline reflects a level that 
will protect 90% of species present.  The proposed channel and disposal area are considered slightly to 
moderately disturbed systems and as such the water quality guideline reflects a level that will protect 95% 
of species present.  The bioavailability data meet these requirements and as such, mercury contained in 
this sediment does not pose an environmental risk.  

Silver: Silver was found throughout the sediment profile in Dredge Area 3 (Figure 6.10), however, the 
95% UCL for silver in surface (0-0.5 m) and subsurface (0.5-1 m) sediment samples was 1.2 mg/kg, 
which marginally exceeds the Screening Level of 1.0 mg/kg.   

Supplemental sampling was conducted at six sites to a depth of 1 m to determine the extent of sediment 
silver contamination and bioavailability (through pore water analysis).  Supplemental sediment sampling 
found silver to be below the NODGDM Screening Level (Table 6.11).   

Pore water analysis of supplemental samples indicated that silver was below the level of detection and 
below the ANZECC/ ARMCANZ 99% level of habitat protection (where the protection level signifies the 
percentage of species expected to be protected).  Silver contained in the sediment, therefore, does not 
pose an environmental risk.  
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Section 6.4.2 Sediment Nutrients 
Due to historical and present land use in the area, samples collected from six locations adjacent to the 
proposed reclamation area in Dredge Area 1 were analysed for total nitrogen (TKN) and total phosphorus 
(TP).  There are no guideline levels for sediment TKN and TP; however, the levels were only marginally 
above detection (Table 6.13).   

Table 6.13 Sediment Nutrient Levels in Dredge Area 1. 

Parameter Units PQL N Minimum Maximum Median±SD 

TKN mg /g 0.1 6 0.1 0.3 0.2±0.1 
TP Mg P/g 0.05 6 0.1 0.1 0.1±0.0 

PQL: Practical Quantitation Limit 
 

Elutriates were also prepared from the sediment samples (ratio of 1 part sediment to 4 parts local 
seawater) to determine concentrations of nutrients that can dissolve out of sediment during dredging and 
potentially be a toxicant (eg. Ammonium, NH4) or stimulate algal growth that may affect seagrasses.  The 
neat elutriate is approximately twice the concentration as would be expected during discharge from a 
dredging and reclamation programme. 

Results from elutriate analysis are provided in Table 6.14 and Table 6.15.  The ammonium levels indicate 
that neat elutriate does not exceed the 99% level of habitat protection and thus is not toxic to marine biota 
(Table 6.14).   

Table 6.14 Sediment Elutriate Ammonia in Dredge Area 1. 

Protection level1 
Parameter Units PQL

99% 95% 90%  80% 
N Min Max Median±SD 95th%ile

NH4 µg/L 3 500 910 1200 1700 6 58 310 195±88 298 
PQL: Practical Quantitation Limit 

1 ANZECC/ARMCANZ trigger values for toxicants in marine waters at alternative levels of protection. 
 

Elutriate nutrient levels were also compared to guidelines for inshore marine waters to assess the potential 
for ecosystem stress.  The default trigger values for chemical stressors for south-west inshore marine 
waters are only indicative, however, offer the best guidance on the potential to impact on ecosystems, 
such as seagrasses, that are currently available. 

Table 6.15 Sediment Elutriate Nutrients in Dredge Area 1. 

Parameter Units PQL Guideline1 N Min Max Median±SD After 40 x 
dilution2 

NH4 ugN/L 3 5 6 58 310 195±88 4.9 
NO3-NO2 ugN/L 2 5 6 80 160 97±29 2.4 

TN ugN/L 50 230 6 800 1400 1,010±274 25.3 
FRP ugP/L 2 5 6 50 230 115±65 2.9 
TP ugP/L 5 20 6 100 310 195±77 4.9 

1 ANZECC/ARMCANZ default trigger values for chemical stressors for south-west Australian inshore marine waters. 
2 Two fold dilution to account for the actual dredging concentration plus a further 20 fold dilution in the adjacent mixing zone. 
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All of the nitrogen and phosphorus nutrients in the neat elutriate exceed the guideline values (Table 6.15), 
with a 40 fold dilution required to reduce the nutrient levels, primarily ammonium, to guideline levels.  
Elutriate tests use a dilution of 1:4, therefore overestimating nutrient concentration and the associated 
water quality impacts (Technical Appendix 16.2). 

Section 6.4.3 Water Quality 
Water clarity in King George Sound is generally clear with very good light penetration, however, can be 
variable and is at its most turbid during winter when discharges from the main rivers in the area flow into 
Oyster Harbour and then into the northern end of the Sound.   

Ambient Conditions 

A baseline water quality monitoring survey was conducted within Princess Royal Harbour in September 
2000 (ATA Environmental, 2000).  Water temperatures ranged from 14.2°C to 15.8°C, with pH values 
between 8.6 and 8.9 and salinity ranging from 34.8 ppt to 35.2 ppt, reflecting the marine characteristics of 
the Harbour.  Other parameters measured are outlined in Table 6.16. 

Table 6.16 Water Quality Data for Princess Royal Harbour (September 2000). 

Background Sept (2000) Water Quality Criteria 
Parameter Average Range Return Water Sensitive Sites 
TSS (mg/L) <5.2 <5-10 80 80 
Turbidity (NTU) <0.3 0.1-0.7 1.35 0.91 
Secchi Disc (m) 6.5 3.0-8.5 3.0 4.2 

From ATA Environmental, 2000 

Profiling of the water column to provide additional baseline water quality was conducted (August 2006) 
at four locations within King George Sound (Figure 6.11) and at the offshore disposal areas (Figure 4.2).  
The average results of the water column are presented in Table 6.17, with the raw data of measurements 
with depth provided in Appendix 15.3. 

Table 6.17 Water Column Profiling Results. 

Site Temp SpCond Sal pH LDO% LDO 
 øC mS/cm ppt Units Sat mg/l 
KGS1 15.3 53.6 35.5 8.6 101.3 8.2 
KGS2 15.3 53.6 35.5 8.6 100.4 8.1 
KGS3 15.3 53.5 35.4 8.6 99.4 8.0 
KGS4 17.0 53.7 35.6 8.6 100.4 7.8 
ADCP2  
(centre of preferred ODA) 17.5 53.2 35.2 8.6 99.3 7.7 
ADCP2N  
(northern perimeter of preferred 
ODA) 17.5 53.7 35.5 8.6 99.6 7.7 
ADCP2S  
(southern perimeter of preferred 
ODA) 17.3 53.7 35.5 8.6 99.9 7.7 
ADCP3E  
(centre of outer ODA) 17.8 53.5 35.4 8.6 98.0 7.5 
ADCP3  
(western perimeter of outer ODA) 17.9 53.6 35.5 8.6 98.3 7.5 
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Figure 6.11 Water Quality Sampling Locations 

The results of monitoring total suspended solids (TSS) at two locations in King George Sound on six 
separate occasions during 2006 are shown in Figure 6.12.  These data clearly show low TSS levels with 
very little difference between surface and seabed levels during ambient conditions. 

0

1

2

3

4

5

Surface Seabed Surface Seabed

KGS3 KGS5

To
ta

l S
us

pe
nd

ed
 S

ol
id

s 
(m

g/
L)

28/04/2006
1/05/2006
5/05/2006
8/05/2006
18/05/2006
26/05/2006

 
Figure 6.12 Total Suspended Solids in King George Sound During Normal Conditions. 
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Storm Events 

The influence on water clarity by the heavy rains during the winter of 2005 is depicted in Figure 6.13.  A 
very distinct turbidity plume commencing in April 2005 resulted in diminished water clarity (secchi 
depth) and lasted for four months. 

Storm events also contribute significantly to a reduction in water clarity by resuspending sediments from 
the seabed into the water column.  These events, however, are short lived due to the rapid settling of the 
dense silica sands that are characteristic of King George Sound. 

 
Figure 6.13 Satellite Image of King George Sound in June 2005.   
Showing turbidity flow from Oyster Harbour which eventually filled King George Sound for four months. 

 

The results of monitoring total suspended solids (TSS) during the winter of 2005 at four locations (Figure 
6.11) in King George Sound on three separate occasions are shown in Figure 6.14.  Storm induced turbid 
runoff exiting Oyster Harbour and Princess Royal Harbour resulted in TSS levels in King George Sound 
ranging from 1 mg/L to 4.5 mg/L at the surface, and 2 mg/L to 29 mg/L at the seabed.  Total suspended 
solid levels were at their peak during July and were highest near the seabed.  The turbid flood plume 
provided a surrogate of the physical relationship between TSS and light attenuation.  Elevated levels of 
TSS increased the attenuation of light and reduce the quantity of light reaching the seabed (Figure 6.15).   

The relationship between TSS and light attenuation provided by this storm event was not used in the 
dredge modelling to predict impacts to seagrasses due to the terrigenous origins (high level of organic 
matter) of the suspended solids from the storm event, compared to the predominantly dense silicas sands 
of the dredge programme.  However, the plume from the storm event does indicate the ability of the 
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seagrasses in King George Sound to sustain themselves during prolonged turbid events without any 
apparent loss of health or vigour.  

0

5

10

15

20

25

30

35

Surface Seabed Surface Seabed Surface Seabed Surface Seabed

KGS 1 KGS 2 KGS 3 KGS 4

To
ta

l S
us

pe
nd

ed
 S

ol
id

s 
(m

g/
L)

7/07/2005
12/08/2005
7/09/2005

Figure 6.14 Total Suspended Solids in King George Sound. 
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Figure 6.15 Secchi Depth in King George Sound. 
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In-lab Determinations of Light Attenuation versus TSS Concentration 

To establish evidence based understanding of how much turbidity the actual dredged sediments from 
Albany are likely to generate and how much light this turbidity will prevent from reaching the seabed, 
several laboratory measurements were conducted.   

The first was the determination of the particle size distribution and the sediment settling velocities for 
four core samples taken along the channel.  The locations and laboratory reports of analyses on these core 
samples is provided in Appendix 15.2.  The relationship between the amount of suspended solids in the 
water (TSS) and the associated decrease in light penetration to the sea bed (light attenuation) was then 
determined in a laboratory (Optek, 2007) for the four core sediment samples from Albany.  

A purpose built calibration facility consisting of a 300 L sample volume, a voltage regulated light source 
and a height-adjustable submerged light sensor was used to measure the decay of light in the sample 
volume for different types and volumes of sediment.   

A light extinction co-efficient (Kd(PAR)) was then determined for each sediment concentration and 
sediment type.  The relationship between light extinction and water depth is defined by the Beer-Lambert 
Law for water which is shown below. 

)(1)(
0I

ILn
z

PARK z
d =  Beer-Lambert Law equation 

where: I0 is the incident light 

 Iz is the light at depth z 

 z is the water depth or vertical distance between I0 and Iz 

The light extinction coefficient was then expressed as the light attenuation coefficient (AC) by converting 
the relationship from natural log (ln) to log based 10 (log10). 

)(1)(
0

10 I
ILog

z
PARAC z=  

The resulting linear regression between the light attenuation co-efficient versus TSS for each core sample 
is provided in Technical Appendix 16.11, with the combined results for a TSS concentration range of 0 – 
80 mg/L provided in Figure 6.16.  The regression line indicates a significant (P<0.001) correlation (R2) of 
0.970 between TSS and light attenuation with a slope of 0.022.  These data have been used to calculate 
threshold levels (Section 9.2.3) and fed into the numerical modelling of the dredging and disposal 
program to predict the effect on light climate and subsequent impact on seagrasses in the area. 
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Figure 6.16 The Combined Relationship between Light Attenuation and TSS Applicable for a 
TSS Concentration Range of 0 – 80 mg/L. 

In this study, light attenuation was only measured for suspended solids contributed from the sediment 
cores.  As the measurements did not include ‘background TSS’; the attenuation coefficients of pre-
existing particles which may also attenuate light such as seawater, phytoplankton and dissolved organic 
matter, a value of 4.52 mg/L ambient TSS was used.  The background level was calculated using the same 
light attenuation to TSS relationship.  A value of 0.098 for natural light attenuation (Smith et al. 1989) 
was applied (0.098/0.0217) which gave an ambient TSS level of 4.52 mg/L. 

The results of the technical laboratory work provide a conservative background value when compared to 
the physical background levels measured, meaning that conservative threshold predictions have been used 
for impact assessment.    



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

6.  THE PROJECT ENVIRONMENT 
 

 

  78

 
 
 

This page has been left intentionally blank. 
 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

6.  THE PROJECT ENVIRONMENT 
 

 

  79

Section 6.5 Benthic Primary Producer Habitat 
Benthic (seabed) communities of the region are dominated by marine plants (such as seagrasses, macro 
turfing and epiphytic algae) and invertebrates, which acquire a significant proportion of their energy from 
symbiotic microalgae that live in coral polyps.  Benthic primary producers (BPPs) are subtidal or 
intertidal, sequester carbon from surrounding sediment, seawater or air and convert it to organic 
compounds through photosynthesis (EPA, 2004). 

Section 6.5.1 Benthic Primary Producer Habitat Mapping 
The mapping of BPPH was undertaken using auto-classification of Digital Globe Satellite imagery.  
Digital Globe Imagery in both panchromatic (black & white) and multispectral (colour) bands for the area 
was obtained on a cloud-free day on January 11th, 2006.  Each colour band was attributed to a habitat 
type, with the habitats ascribed as follows: 

• Bare sand. 

• Seagrass (all species). 

• Macroalgae (all perennial species). 

The hard coral colonies found at Gio Batta Patch, Michaelmas Reef and adjacent to the large offshore 
Islands (Michaelmas Island and Breaksea Island) were not included in habitat mapping nor BPPH 
calculations as their density in any given location was less than 1% cover and these reefs are not 
anticipated to be impacted by the dredging or the associated turbidity. 

Ground truthing of the management units was comprised of the following investigations: 

• Habitat investigations of the proposed dredge channel, Gio Batta Patch and Michaelmas Reef 
during the implementation of the Sampling and Analysis Plan. 

• Historical data from previous habitat mapping of the region. 

• Targeted ground truthing based on the outputs of this habitat mapping exercise that required 
validation. 

The resulting habitat map is provided in Figure 6.18 and shows the three habitat classifications, the 
proposed dredging and reclamation areas, the preferred inner disposal area and the three benthic primary 
producer habitat management units. 

Section 6.5.2 Land Reclamation Area Habitat 
Seagrass in the land reclamation area is dominated by Posidonia australis with a little P. sinuosa, 
whereas the seagrass on the south side of the channel is a dense meadow of mixed seagrass dominated by 
P. sinuosa and P. australis.  Dredging and land reclamation activities will permanently remove 0.01% of 
this BPPH in Management Unit 1.  The areas lost will be offset as part of the APA commitment to replant 
permanent losses of seagrass in Princess Royal Harbour associated with the Albany Port Expansion 
Proposal.   

A small sub-tidal granite rock pile (approximately 10 m in diameter) lies in the north east corner of the 
proposed land reclamation area and would be buried during reclamation.   The water depth is 
approximately 3–4 m and the rock reaches to just below the surface at low tide.  Presently the rock has a 
macroalgal community dominated by Ecklonia radiata with an under-story of red algae and Ulva sp.  The 
invertebrate community associated with the rock is sparse and is likely a reflection of periodic sand 
inundation by resuspended sediment during storm events.  On a regional scale, the rock is on the lower 
end of the ecological significance when compared to the adjacent rocky shoreline as well as the wider 
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King George Sound and offshore Islands.  The protection afforded in the small embayment along with the 
sandy seabed leads to conditions less conducive to macroalgal and invertebrate communities flourishing.  
Anecdotal evidence suggests that fishers use the area as it is protected and occasionally catch King 
George Whiting. 

Section 6.5.3 Channel Habitat 
The proposed channel is predominantly comprised of fine sand (Figure 6.17 a) with no sessile benthic 
flora or fauna.  The exceptions to this are as follows: 

• Sea pens (Sarcoptilus grandis) that occur on the seabed along the northern batter of Ataturk 
entrance between King Point and Vancouver Peninsula; and 

• Sparse clumps of Posidonia coriacea found at varying densities between sites 34 and 45 (Figure 
6.17 b). 

A map of benthic primary producer habitat (BPPH) in Princess Royal harbour and King George Sound is 
provided in Figure 6.18.  The presence of seagrass has been used for calculation of BPPH loss in Section 
9.2.3.  Offshore disposal area habitat is addressed in Section 10. 

a) Bare sand showing ripples at 18 m. b) Posidonia coriacea clump. 

Figure 6.17 Benthic Habitat in the Proposed Channel. 

Section 6.5.4 Seagrasses  
Seagrass meadows are physically and biologically significant in near-shore marine systems, trapping 
sediments and providing a refuge from predation for juvenile fish and crustaceans.  Seagrass also 
performs an important role in stabilising areas of sand on the seafloor, acting to disperse wave energy and 
reducing littoral drift and major changes to shorelines.  Past investigations of seagrass distribution have 
shown that the largest decrease in Princess Royal Harbour occurred between 1962 and 1981 when about 
90% of the seagrass meadows in the embayment were lost (Bastyan et al., 1996).  Shading, caused by 
enhanced algal growth following nutrient enrichment, was concluded to be the major factor in the 
depletion of seagrass meadows.  Since implementation of management strategies to reduce the nutrient 
load of Princess Royal Harbour and harvesting of macroalgae, substantial seagrass regrowth has occurred 
both in the deeper basin and in the shallow areas along the southern shore (Bastyan et al., 1996).  
Seagrasses are most vulnerable to low light levels which lower the photosynthetic capacity of individual 
plants during summer growing months. 

Seagrass vegetation in Princess Royal Harbour is dominated by Posidonia australis, P. sinuosa, and 
Amphibolus antarctica.  Some scattered patches of A. griffithii are also found, but are confined to the 
shallower areas of the harbour near South Spit on the southern shore (Smit and Walker, 1999).  
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Section 6.5.5 Corals 
There are two reef systems (Gio Batta Patch and Michaelmas Reef) adjacent to the proposed channel in 
King George Sound (Figure 6.20).  Both reefs extend to the west of Michaelmas Island along the 15 m 
contour line.  The reef systems are partially protected from swell by Flinders Peninsula to the south and 
Michaelmas and Breaksea Islands to the east and south-east respectively.  However, the reefs still 
experience significant wave height from rebounded swell waves and seas generated by strong winds that 
are common to the south coast region.  The area is fished recreationally as well as frequented by SCUBA 
divers; however, the site is prone to swell and is often turbid. 

In relation to the Albany Port Expansion Proposal, the proposed channel runs to the south-west of the two 
reefs, with the preferred offshore disposal area to the south (Figure 4.2). 

 

Figure 6.20 Location of Adjacent Reefs. 

Gio Batta Patch 

Gio Batta Patch is a heavily dissected limestone reef that rises out of 15 m of water to within 
approximately 5 m of the surface.  The upper portions of the reef form pinnacles extending from a small 
reef top area.  The sides of the reef are deeply cut into overhangs and tunnels presumably by the scouring 
effect of large seas.  The seabed in the vicinity of the reef is a flattened limestone pavement free of fine 
sediment and generally devoid of flora and encrusting fauna. 

Much of the reef top area is covered by brown algal species such as Ecklonia radiata and Scytothalia 
doryocarpa capable of withstanding rough seas (see Figure 6.21a).  A few pinnacles extend laterally from 
the reef top and are dominated by encrusting invertebrate cover such as bryozoans, ascidians and soft 
corals (see Figure 6.21c and d).  The more dimly lit areas on the reef walls and overhangs are completely 

Gio Batta Patch 

Michaelmas Reef
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covered with encrusting invertebrate life such as sponges, ascidians, soft corals, bryozoans and even small 
colonies of black coral (see Figure 6.21e and f). 

The reef top and pinnacles are in stark contrast to the adjacent seabed that is heavily scoured limestone 
pavement with only a thin film of very coarse sediment in shallow depressions.  Some turf algae cover the 
limestone but it would appear that the scouring action of heavy seas keeps the seabed cleared of any 
significant growth, both floral and faunal. 

a) Reef top with brown algae cover. b) Seabed adjacent to the reef. 

c) Pinnacle with bryozoan and ascidian cover. d) Pinnacle with soft coral cover. 

e) Encrusting invertebrate cover on wall. f) Encrusting invertebrate cover on overhang. 

Figure 6.21 Gio Batta Patch. 
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Michaelmas Reef 

Michaelmas Reef (Figure 6.22) is similar to Gio Batta Patch, rising out of 15 m to within 6 m of the 
surface; however, it is much larger in area.  Michaelmas Reef is much longer than Gio Batta Patch and its 
additional width results in protected areas within the centre of the reef and along the northern margin. 

a) Reef top with brown algae cover. b) Seabed adjacent to the reef. 

c) Macroalgal covered protected seabed area. d) Hard coral growing on reef wall. 

e) Pinnacle covered in gorgonians and ascidians f) Encrusting invertebrate cover on reef wall. 

Figure 6.22 Michaelmas Reef. 
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The reef top area, like that of Gio Batta Patch is dominated by large brown algal species adapted to rough 
sea conditions (see Figure 6.22a).  However, unlike Gio Batta Patch, deeper areas in the middle of the 
reef and the seabed along the northern margin are protected from the scouring effect of the large seas and 
are covered in macroalgal assemblages including some red algae (see Figure 6.22c).  This area of the reef 
is by no means calm but it is less prone to scouring and sand blasting during storm events. 

The additional protection afforded by the size of Michaelmas reef allows for a greater proliferation of 
encrusting faunal species that require slightly calmer conditions.  For instance, numerous plate corals 
(Coscinaraea marshae) are found on the reef walls (see Figure 6.22d) as well as gorgonian soft corals 
(see Figure 6.22e).  The seabed around Michaelmas Reef is variable.  The exposed side of the reef to the 
south is similar to that of Gio Batta Patch with pavement and some very coarse sand; however, on the 
northern side of the reef there are limestone rocks laying on top of the pavement and far more sediment 
accumulation (see Figure 6.22b). 
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Section 6.6 Marine Fauna 
The Harbour’s intertidal sand flats support diverse communities of burrowing invertebrates and attract a 
summer population of several thousand migratory waders.  These ecosystems are mainly in the shallow 
waters along the western and southern shores of Princess Royal Harbour.  It is not anticipated that the 
Port construction activities or operations will impact these areas.  

Mussels 

Mussels (Mytilus edulis) are farmed in the Albany harbours by collecting wild spat that is then attached to 
long lines to grow-out to market size (Department to Fisheries, 2005).  Mussels are semi – sessile 
epibenthic bivalves that are anchored to a substrate via byssus threads secreted from glands in the animals 
foot allowing a limited degree of movement.   

The mussel is an active suspension feeder that derives its nutrition by filtering organic particles from the 
water column (Newell, 1989).  Phytoplankton cells are the major food source throughout the mussels’ life 
cycle.  Gills in adults constitute the feeding organ as well as the site for gaseous exchange.  The mussel is 
capable of adjusting its filtration rate to balance the amount of material filtered, the amount ingested and 
the amount rejected as pseudofaeces (Bayne et al., 1976). 

Fish 

A search of the WA Museum Faunabase identified 203 species of fish occurring in the marine 
environment of Princess Royal Harbour, Oyster Harbour and King George Sound (0).  The purse-seine 
fishery for pilchards, however, comprises approximately 97% of the total fish catch in the Albany area. 

Pilchards are small pelagic fish that eat planktonic crustaceans, mollusc larvae and phytoplankton.  They 
occupy a pivotal position of energy transfer in the food web as the main link between primary 
(phytoplankton) and secondary (zooplankton) production and larger predators (Department of Fisheries, 
2003).  Pilchard spawning season in W.A. varies with location.  In Albany there are two spawning 
seasons, one in June/ July and the other in December/ January (Department of Fisheries, 2006).  The main 
commercial pilchard fishing activity in Albany occurs in late summer and early autumn (pers. comm. J. 
Froud, Fisheries Management Officer, Department of Fisheries 7th June 2006).Extensive inshore sampling 
has shown that pilchard juveniles are unlikely to inhabit bays and estuaries in W.A. (Department of 
Fisheries, 2006).   

Section 6.6.1 Pinnipeds 
Seals and Sea-lions are found along the southern coast and on the islands off the coast of Albany.  (Table 
6.18).  The most commonly sighted species are the Australian Sea-lion (Neophoca cinerea) and the New 
Zealand Fur-seal (Arctocephalus fosteri).  The Australian Sea-lion is listed as ‘Vulnerable’ under the 
EPBC Act 1999 (DEH, 2006).  The Sub Antarctic Fur Seal (Arctocephalus tropicalis), listed as 
‘Vulnerable’ under the EPBC Act 1999 (DEH, 2006), and the Leopard Seal (Hydrurga leptonyx) are also 
occasional visitors to the south coast including King George Sound. 
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Table 6.18 Pinnipeds Sighted in South-Western Australian Waters. 

Conservation Status Species Characteristics EPBC  WCA 
Australian Sea-lion 
(Neophoca 
cinerea) 

The only pinniped endemic to Australia, occurring on offshore 
islands in south-west WA and South Australia.  Comes ashore 
on sandy beaches but uses rocky areas for breeding colonies. 
It is estimated that the Australian Sea-lion population is 
between 3000 and 5000 individuals. 

Vulnerable Schedule 4 

New Zealand Fur-
seal 
(Arctocephalus 
forsteri) 

Distributed in Australia and New Zealand.  In Australia, 
breeds on rocky islands off the southern coast of WA, South 
Australia and Tasmania 

Not Listed Schedule 4 

Sub Antarctic Fur 
Seal 
(Arctocephalus 
tropicalis) 

In Australian waters, this species breeds and hauls out mainly 
on Macquarie and Heard Islands, however individuals range 
widely and occasionally reach the beaches of Tasmania and 
the Australian mainland.  

Vulnerable Not Listed 

Leopard Seal 
(Hydrurga 
leptonyx) 

A Southern Hemisphere species with a circumpolar 
distribution. They inhabit the pack ice surrounding Antarctica 
and are known to frequent the larger subantarctic islands such 
as Macquarie, Heard and the Falklands. Occasionally 
individuals, usually young inexperienced animals will stray as 
far north as the Australian mainland. 

Not Listed Not Listed 

Australian Museum (2003), Department of Environment and Heritage (2005), Wildlife Conservation (Specially 
Protected Fauna) Notice (2006) 
Abbreviations: EPBC: Environment Protection and Biodiversity Conservation Act 1999 

WCA: Wildlife Conservation Act 1950 

Section 6.6.2 Cetaceans 
South-western Australia previously supported whaling operations.  Australia’s last whaling operation at 
Cheyne’s Beach Whaling Station, east of Albany was closed in 1978 after the Whaling Act 1960 was 
repealed and the Whaling Protection Act 1980 was passed.  Information on cetacean populations (and 
their recovery rates) since whaling operations ceased has been difficult to monitor, making it hard to 
evaluate the effects of threatening activities on populations (Bannister et al., 1996). 

The coastal areas from Albany to the Great Australian Bight are migratory paths and breeding areas for 
the Southern right whale (Eubalaena australis) and the Humpback whale (Megaptera novaeangliae) both 
of which are protected under the EBPC Act (1999).  They are also recognised under the convention on the 
Conservation of Migratory Species of Wild Animals (the CMS or Bonn Convention).  This level of 
protection means that it is an offence to intentionally kill, injure, trade, keep or move these species 
without a permit. 

The characteristics of the most common cetaceans sighted in south-western Australian waters are outlined 
in Table 6.19.  Migration patterns and distributions of key species protected under the EPBC Act 1999 are 
included in Figure 6.23 to Figure 6.27. 

The bottle nose dolphin (Tursiops truncates) and the common dolphin (Delphinus delphis) also frequent 
Albany waters (Table 6.19). 
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Table 6.19 Cetaceans Sighted in South-Western Australian Waters. 

Species Characteristics Seasonal Migration  EPBC Status WCA Status 
Regularly sighted in Albany waters.  
Southern Right whale 
(Eubalaena australis) 

• Listed as endangered and as a Migratory species under the EPBC Act 1999. 
• Australian Action Plan Status: Vulnerable. 
• Habitat: In Australia, distributed around southern coastline from Perth to Sydney. 

Pelagic in Summer, feeding in Southern Ocean, Onshore in Winter (particularly 
females). Animals found in narrow band generally < 1 km from shoreline. 

• Abundance (using Australian Coast): thought to be ca 6-800, though with three 
year calving cycle and irregular movements of large proportion of population 
(males, non-calving females, juveniles) only a percentage visits each year. 

• Calving interval: 3 yrs. 
• Calving season: June –August in preferred locations (Figure 6.24 and Figure 

6.25). 
• The tendency for animals to remain near shore for long periods can lead to repeat 

sightings, therefore exact rate of population growth may be inaccurate.  The 
population is thought to be increasing at approximately 9% pa. 

• Swim speed: Near shore generally slow but capable of 15+ km/h. 

• Sighted frequently from mid-April 
through to October in both King George 
Sound and Princess Royal Harbour.  

• Migration pattern (Figure 6.23). 

Endangered 
Migratory 
species 

Schedule 1 

Humpback whale 
(Megaptera 
novaeangliae) 

• Listed as vulnerable and migratory species under the EPBC Act 1999 and the 
Bonn Convention. 

• Australian Action Plan Status: Vulnerable. 
• Habitat: Worldwide distribution, Antarctic pelagic in summer; temperate-

subtropical/tropical coastal in winter. 
• Calving interval 2-3 yrs. 
• Calving area: exact area unknown. 
• The population is increasing at a rate of 11% per annum.  
• Humpbacks are increasingly sighted throughout the migration season in the 

waters of King George Sound with newborn calves, suggesting that the whales 
may be giving birth within waters close to Albany.   

• Swim speed: average 8 km/h during migration. 

• Migrate from Antarctica to the sub-
tropical waters of Australia, passing 
through Albany waters from mid-April to 
October. 

• Migration pattern (Figure 6.26). 
• Humpback whales have a reasonably 

defined migration path near the proposal, 
traversing from Breaksea Island to 
Baldhead, then following the coastline 
from Limestone Head, around 
Frenchmans Bay to Mistaken Island and 
back out to sea past the islands. 

Vulnerable 
Migratory 
species 

Schedule 1 
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Species Characteristics Seasonal Migration  EPBC Status WCA Status 
Bottlenose dolphin 
(Tursiops truncates) 

• Australian Action Plan Status: No category assigned due to insufficient 
information. 

• Abundance: insufficient information, although studied in key locations in Qld, 
NSW, Vic, SA and WA. 

• Widely distributed and are often seen close inshore. 
• Threats: tourism and illegal catch, incidental catch and habitat destruction. 

• Can be migratory in temperate waters. Not Listed Not Listed 

Common dolphin 
(Delphinus delphis) 

• Widely distributed and seen frequently, at times in large groups. Northern and 
southern hemisphere, all oceans. 

• Not known to be migratory but seasonal 
movements have been recorded off 
southern California. 

Not Listed Not Listed 

Sighted irregularly in Albany waters.   
Blue whale 
(Balaenoptera 
musculus) 

• Listed as endangered and as a migratory species under the EPBC Act 1999 and the 
Bonn Convention. 

• Feeding area off Rottnest Island WA 
(Figure 6.27) 

Endangered 
Migratory 
species 

Schedule 1 

Short-finned pilot 
whale (Globicephala 
macrorhynchus) 

• In Australian region occurs in tropical (ca 22–32°C) to temperate (ca 10–22°C) 
oceanic waters, approaching coastal seas.  Records on southern coasts may reflect 
influence of warm, south-flowing Indian and Pacific Ocean currents.  

• Evidence of genetically distinct 
populations in northern and eastern 
Pacific Ocean.  

• Distribution in Australian region includes 
oceanic waters and continental seas.  

Not Listed Not Listed 

False killer whale 
(Pseudorca crassidens) 

• Prefers tropical (ca 22–32°C) to temperate (ca 10–20°C) oceanic waters, 
approaching close to land only where the continental shelf is narrow, possibly 
attracted to zones of enhanced prey abundance. 

• Widely recorded by strandings and some sightings.   

• Strandings occur in all months, but the 
majority of herd strandings occur from 
May to September on the south and 
south-eastern coasts, indicating a seasonal 
movement inshore or along the 
continental shelf. 

Not Listed Not Listed 

Killer Whale (Orcinus 
orca) 

• Off Australia, often seen along continental slope and on shelf. Often seen near 
seal colonies. 

• Not known to be migratory but seasonal 
movements may be made, possibly 
related to food supply. 

Not Listed Not Listed 

Source:  DEH Action Plan for Australian Cetaceans (Bannister et al 1996) and Action plans (2005), Wildlife Conservation (Specially Protected Fauna) Notice (2006), and pers. 
comm. P. Collins (2005). 
Abbreviation: WCA: Wildlife Conservation Act 1950 
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Source: DEH 2005a, Guidelines on the Application of the EPBC Act to Interactions Between Offshore Seismic 
Operations and Larger Cetaceans. 

Figure 6.23 Southern Right Whale Distribution, Migration and Aggregation Areas. 

 

 
Source: DEH 2005b, Southern Right Whale Recovery Plan 2005-2010. 

Figure 6.24 Southern Right Whale Aggregation Area (excludes Albany). 
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Source (in part): DEH 2005a, Guidelines on the application of the EPBC Act to interactions between offshore 
seismic operations and larger cetaceans. Attachment 5: Recognised Distribution and Migration Routes. 

Figure 6.25 Southern Right Whale Areas of Frequent Use (includes Albany). 

 

 

Source: DEH 2005a, Guidelines on the Application of the EPBC Act to Interactions Between Offshore Seismic 
Operations and Larger Cetaceans. 

Figure 6.26 Humpback Whales Distribution, Migration and Aggregation Areas. 
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Source DEH 2005a Guidelines on the Application of the EPBC Act to Interactions Between Offshore Seismic 
Operations and Larger Cetaceans 

Figure 6.27 Blue Whale Migration and Recognised Aggregation Areas. 

The boundaries presented on the maps provided in Figure 6.23 to Figure 6.27 are indicative only.  There 
is inherent variability in the movements of these species.  For example, Figure 6.24 (DEH 2005b) shows 
areas of aggregation for the Southern right whale that exclude Albany, however Figure 6.25, includes 
Albany.  

Section 6.6.3 Avifauna 
Breeding colonies of migratory seabirds, namely the Great Winged Petrel (Pterodroma macroptera) and 
the Flesh-footed Shearwater (Puffinus carneipes) breed on Breaksea, Michaelmas, Eclipse and Bald 
Islands.  During breeding season these species rely heavily on pilchards that shoal in the sound.  It is not 
anticipated that dredging will have significant impacts on these fish stocks.  

Section 6.6.4 Introduced Marine Species 
Marine species are most commonly introduced through ship hull fouling and boring of both wooden and 
steel hulled vessels and unintentional introductions associated with dry, semi-dry, and water ballast.  
Introduced marine species may enter and become established in a port via a number of pathways (Hewitt 
and Martin, 2001), including: 

• Directly from overseas ports by international shipping, recreational, fishing and replica vessels. 

• Indirectly as a result of translocation by shipping or non-shipping activity from a port of first 
entry or secondarily effected area. 

• Natural range extension from a port of first entry or secondarily infected area. 
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The Australian Ballast Water Management Advisory Council (ABWMAC) has identified a list of 12 
target species whose status arises from their ability to affect habitats and/or other flora and fauna already 
present (e.g. giant fan worm), their potential to affect commercial and recreational resources (e.g. Pacific 
oyster), or their potential to affect human health (e.g. toxic dinoflagellates).  All these species have 
successfully invaded at some location in Australia (Department of Environment and Heritage, 2005). 

A survey for introduced species in the Port and adjacent coast was undertaken in February 1996 as a joint 
initiative of the Australian Association of Port and Marine Authorities (AAPMA) and the Commonwealth 
Scientific and Industrial Research Organisation (CSIRO) Centre for Research on Introduced Marine Pests 
(CRIMP).  Three species listed under the ABWMAC schedule of introduced species were recorded as 
present in both the Princess Royal Harbour and Oyster Harbour.  The species identified in the survey 
were the Mediterranean fanworm, Sabella spallanzanii, a species of toxic dinoflagellate, Gymnodinium 
catenatum and the Pacific oyster, Crassostrea gigas.  Other introduced species recorded in the survey 
included the ascidian tunicate Ascidiella aspersa, and three species of bryozoan, Cryptosula pallasiana, 
Bugula flabellate, and Bugula neritina (CRIMP, 1997). 
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Section 6.7 Terrestrial Vegetation and Flora 
A vegetation and flora survey was carried out on the land that may be subject to clearance or other 
disturbance to accommodate the port development.  This land is located at the base of the slopes of Mt 
Adelaide at Princess Royal Harbour, near Ataturk Entrance.  The majority (60%) of the 0.78 ha of 
vegetation that will be cleared comprises degraded, weedy vegetation that has been previously cleared or 
otherwise severely disturbed.  The flora and vegetation survey focussed mainly on the remnant of intact 
native vegetation (40%) which is part of Mt Adelaide A Class Reserve number 27068 that is to be 
reclaimed in the eastern section of the proposed development. 

Section 6.7.1 Previous Flora and Vegetation Surveys 
At the broadest scale at which vegetation is classified in Australia, the Port of Albany is located in the 
vicinity of the (coastal) confluence of three biogeographical regions (Warren, Jarrah Forest and Esperance 
Plains) (Environment Australia, 2000).  Beard (1981) mapped the vegetation along this stretch of the 
Albany coastline as five regional-scale Vegetation Systems which included Torndirrup (Warren), Albany 
(Jarrah Forest), Narrikup (Jarrah Forest), East Kalgan (Jarrah Forest), and Bremer (Esperance Plains).  
Given that these biogeographical regions and vegetation systems are juxtaposed along a short stretch 
(36 km) of coastline at Albany, it is reasonable to predict that there would be high habitat heterogeneity 
and a heterogeneous array of vegetation types.  The limited flora and vegetation studies that have been 
conducted in the area provide evidence of this, although the patterns are somewhat disrupted by the high 
level of vegetation clearing that has occurred in the urban and farming areas.  

Apart from the flora and vegetation surveys conducted in the Stirling Ranges and several other national 
parks of the area, few fine-scale vegetation and flora studies have been undertaken in the Albany region. 

The Albany hinterland vegetation inventory (Connell and ATA Environmental, 2001) was commissioned 
by the City of Albany to provide strategic direction and guidelines to enhance future management of 
native vegetation.  This study compiled a GIS database of the distribution (based largely on the broad 
scale mapping of Beard, 1979) and the condition of native vegetation from Albany to the Pallinup River 
(including the Stirling and Porongorup Ranges).  It concluded that 43% of the original vegetation 
remained within the Albany hinterland.  This remnant vegetation was distributed as: 

• Two large upland blocks (Stirling Ranges National Park and Porongorups National Park). 

• Several large coastal blocks (these were almost all national parks or nature reserves). 

• Many small isolated fragments over the central plains (mainly bush remnants on farms and road 
verges).  

Despite the abundance of mountainous and coastal national parks and reserves, it was concluded (Connell 
and ATA Environmental, 2001) that about 50% of the broadscale vegetation units of the Albany 
hinterland were very poorly represented (<10% in ICUN reserves) in the conservation estate.  A further 
25% (approximately) of the vegetation complexes of the Albany hinterland were reported to be 
unrepresented in conservation reserves. 

An assessment of the Point Melville foreshore reserve was included in the Southdown Magnetite Project 
Flora and Vegetation Survey (ecologia, 2007), and this appears to be the only formal study to characterize 
any part of the remnant flora and vegetation around the shores of Princess Royal Harbour.  Some 
information of the coastal flora of King George Sound is available in studies of the Vancouver Peninsular 
(Tauss, 2005) and Mt Martin Botanical Park (Sandiford, 2000).  Of the latter areas, the Mt Martin reserve 
is the area most comparable (in terms of landform, geology and general setting) to the rocky slope of Mt 
Adelaide on Princess Royal Harbour.  Useful floristic data is also available on FloraBase (2007) from 
opportunistic collections of the Albany Regional Herbarium volunteers and DEC Rare and Priority Flora 
surveys. 
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Section 6.7.2 Survey Methods and Constraints 
Flora and Vegetation Survey 

The survey methods adopted by ecologia were formulated in compliance with: 

• Position Paper: Terrestrial Biological Surveys as an Element of Biodiversity Protection (EPA, 
2002). 

• EPA Guidance Statement No. 51: Terrestrial Flora and Vegetation Surveys For Environmental 
Impact Assessment (EPA, 2004). 

• Consultation with regional DEC staff and other relevant regulators. 

The vegetation and flora of the proposed reclamation area at the port was undertaken in October, 2006.  A 
total of 1.5 person days were invested in the survey work (Table 6.20). 

Table 6.20 Summary of Survey Type, Timing and Duration. 

SURVEY AREA SURVEY DATE # PERSON DAYS 

Port proposed 
reclamation area 

12 October 2006 1.5 

 TOTAL 1.5 

The objectives of the survey were to provide baseline information on the terrestrial vegetation 
communities and flora species in that area against which future impacts could be assessed.  The field 
survey involved both quadrat-based and opportunistic floristic sampling and declared weed surveys. 

Floristic Survey Sites and Vegetation Description 

The floristic survey and detailed vegetation description involved systematic flora sampling in quadrats 
and traverses over the areas not sampled in the quadrats.  Opportunistic records were also made of 
floristics while traversing the area and additional flora specimens were collected, as necessary, to 
supplement the inventory accumulated in the site-based survey.  Voucher specimens of vascular flora 
species were collected where appropriate and identified using the current literature with reference to the 
WA Herbarium collection. 

Two 10 m x10 m quadrats were established in the vicinity of the reclamation area.  Quadrat sites were 
chosen on the basis of topography and field observations of vegetation structure, floristics and condition.  
Due to the limited target area to be surveyed (25 m maximum width) only one quadrat was established 
per vegetation type in the remnant bushland in the eastern section of the reclamation area (Figure 6.29).  
Due to the degraded nature of the vegetation in the western section of the proposed reclamation area no 
quadrats were established.  Data recorded at the sites included: 

• Location details including GPS coordinates. 

• Site parameters such as topography, soils and surface lithology. 

• Structural information describing the vegetation unit including the height, cover, form and 
dominant species within each (Muir, 1977; Keighery, 1994). 

• Presence/ absence, maximum height and foliage projective cover for each species within the site, 
including introduced species. 

• Vegetation condition based on criteria described by Keighery (1994). 

• The estimated time since the vegetation was last burned. 
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Targeted Rare and Priority Flora and Declared Weed Survey 

Prior to the field survey, a search of the WA Herbarium and DEC Threatened Flora Databases was 
undertaken to determine the locations of flora previously recorded near the proposed development. 

The areas not sampled using quadrats were surveyed using linked traverses conducted to target Declared 
Rare and Priority Flora.  These areas were traversed on foot, collecting voucher specimens of all species 
present not previously sampled in quadrats.  

Flora Survey Limitations and Constraints 

An assessment of aspects potentially limiting the flora and vegetation survey of the port reclamation area 
is provided in Table 6.21 below. 
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Table 6.21 Flora and Vegetation Survey Constraints. 

Aspect Constraint  Comment 
Scope No The survey area was very small so there was no practical need to limit the 

scope in any way.  The survey scope was designed to comply with EPA 
requirements. 

Proportion of flora 
identified, recorded 
and/or collected 

Negligible The dense structure of the scrub, the deep shade and the permanently 
waterlogged substrate meant that the vegetation of the slope was relatively 
homogenous and that flora species-richness was low over most of this area.  
36 species were recorded (mostly very common species, that did not require 
collection to accurately determine, except for Thomasia discolor P3,). The 
long unburnt nature of the scrub meant that some species that may be present 
on the site in the soil seed bank or as small, currently-cryptic populations 
(e.g. Albany Pitcher Plant and a number of orchids e.g Corybas spp.) may 
not have been seen at the time of the survey. 

Availability of 
contextual 
information (pre-
existing 
background versus 
new material) 

 

Negligible  The studies at Mt Martin (Sandiford, 2000) and at the Vancouver Peninsular 
granite slope (Tauss,2005) and FloraBase provided local context about the 
flora species pool in this habitat. Apart from these sources, there was not 
sufficient data to quantify the regional area of this type of vegetation 
remaining along the coastal granite- gneiss slopes. There was also no existing 
data upon which to judge the potential variability of this type of assemblage 
regionally.  

Completeness and 
further work which 
might be needed 

No The survey was adequate as the proposed disturbance area was relatively 
small.  No future work is needed (except possibily after a fire) to add to the 
information base of this site. 

Timing/weather/ 

season/cycle 

No  The survey was undertaken in spring when most species were flowering. See 
notes on fire cycle above. 

Disturbances 
which affected 
results of survey 

No  No disturbances affected the results of the survey. 

Intensity (in 
retrospect, was the 
intensity 
adequate?) 

No  The intensity of the flora and vegetation survey of the footprint was adequate 
as the area of impact to native vegetation is only 0.31 ha.  

Resources  No Resources were adequate for the botanical survey with investment in 
fieldwork totalling 1.5 person days (3 people over half a day). 

Remoteness and/or 
access problems 

No  There were some access problems as outlined above due to difficult and 
potentially dangerous terrain but the use of three botanists allowed good 
coverage of the site.  

Competency/ 

experience of the 
consultant carrying 
out the survey 

No All botanists involved had significant field experience.  Ms Cate Tauss, who 
conducted the spring survey and identified all plants collected has 
considerable expertise in the wetland flora of the south coast.   

Key: 
Negligible = less than 20% of potential flora not sampled. 
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Section 6.7.3 Vegetation of the Region 
In general terms, the vegetation of the Warren and the adjoining Jarrah Forrest Biogeographical Regions 
in the vicinity of Albany is relatively well conserved in National Parks and Nature Reserves.  The 
conservation reserves in this coastal area include: Torndirrup National Park; Mt Martin Botanical Park; 
Gull Rock National Park; Michaelmas Island, Breaksea Island and Bald Island Nature Reserves; and, 
Two People’s Bay Nature Reserve.  However the coastal vegetation of these conservation areas often 
occurs in settings that contrast with Mt Adelaide (in terms of topography, lithology, rainfall, exposure to 
the elements of the high energy Southern Ocean etc).  The question of setting is implicit in Beard’s (1981) 
delineation of vegetation systems and thus is relevant to an assessment of the adequacy of the coastal 
conservation reserves in the Albany region (Table 6.22). 

Mt Clarence and Mt Adelaide (A Class Reserves 2682 and 27068 respectively) are the only coastal 
granite dome reserves in the Albany Vegetation System of Beard that retain relatively intact native 
vegetation and are included in the conservation estate.  Most of the native vegetation of this vegetation 
system has been cleared and the remnants are poorly reserved. 

The Millbrook Nature Reserve and the Marbellup Nature Reserve are the major conservation reserves of 
the Albany Vegetation System.  These reserves are a mosaic of low forests (with the dominant trees being 
Eucalyptus marginata, Eucaluptus staeri and/or Allocasuarina fraseriana) and valley swamps (heaths, 
scrubs and sedgelands) dominated by the shrubs Homalospermum firmum, Beaufortia sparsa, 
Callistemon glaucus and sedges and rushes including Schoenus multiglumis, Leptocarpus tenax, and 
Baumea preissii (Beard, 1981). 

The original vegetation of the granite domes of the Albany Vegetation System (Mt Adelaide-Mt Clarence, 
Willyung Hill and Mt Melville) was mainly Jarrah-Marri low forest (now largely disturbed by timber 
cutting, clearing and weeds) with mallee, low open shrubs and herbfields amongst the bare rocks on the 
steeper slopes and summits (Beard, 1981).  The Mt Clarence-Mt Adelaide Reserves are the only other 
formal reserves in the Albany Vegetation System and the only reserves representative of the granite dome 
vegetation of the Albany Vegetation System. 

Table 6.22 Conservation Reserves in the Albany Coastal Area and Corresponding Beard 
Vegetation Systems  

Coastal National Park or Reserve  Beard Vegetation System 

Torndirrup National Park Torndirrup  

Mt Clarence-Mt Adelaide (Reserves 27068 and 2682)  Albany 

Mt Martin Botanical Park; East Kalgan  

Gull Rock National Park East Kalgan 

Michaelmas Island Nature Reserve ?Torndirrup 

Breaksea Island Nature Reserve ?Torndirrup 

Two People’s Bay Nature Reserve East Kalgan and Bremer 

Waychinicup National Park Bremer 

Bald Island Nature Reserve ?Bremer 
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Section 6.7.4 Port Reclamation Area Vegetation 
The survey showed that the remnant native vegetation in the locality of the footprint area was relatively 
uniform in structure with a closed scrub of native shrubs over native sedges dominating much of the 
upper slope and the mid slope area (above the reclamation area).  The vegetation in the area to be 
reclaimed (the lower area of the slope in the salt spray zone) was an open scrub of Saltwater Paperbark 
over low shrubs and herbs.  The upper and mid slope vegetation was generally in very good to excellent 
condition.  At the base of the slope, the vegetation was in good condition but included more naturalized 
alien taxa (mostly juveniles at low abundance). The latter were probably able to recruit more readily at 
the base of the slope because the canopy was naturally open to sunlight (unlike the darker conditions in 
the closed scrub further up slope). 

The vegetation of the slopes and flats in the western area of the footprint (downslope from the Pilots’ 
Cottages) was almost totally degraded.  The vegetation in the degraded scrub was species-poor compared 
with the remnant native vegetation of the eastern areas. 

The remnant native vegetation unit comprised a closed scrub of Callistachys sp. south-coast variant (M. 
Carter 180), Taxandria linearifolia, Rhadinothamnus anceps over Empodisma gracillimum rushes 
dominating much of the upper slope area (mostly beyond the reclamation area) and open scrub of 
Melaleuca cuticularis dominating the lower strip of vegetation in the salt spray zone (within the 
reclamation area).  The upper stretch of vegetation is generally in very good to excellent condition 
(Appendix 15.5, Section 1) while the lower strip is in very good condition with some naturalized alien 
taxa occurring at low densities (Appendix 15.5, Section 1). 

Based on the floristic and structural data obtained from the site, the vegetation within and adjacent to the 
proposed reclamation area was classified as two general units in areas of remnant vegetation and a third 
unit in the degraded vegetation (Figure 6.29).  These vegetation units were: 

1. Closed scrub of Callistachys sp. south-coast variant (M. Carter 180), Taxandria linearifolia, 
Rhadinothamnus anceps over Empodisma gracillimum rushes. This unit only occurred on the 
waterlogged peat over granite-gneiss slope of Mt Adelaide above the reclamation area (in A Class 
Reserve number 27068). 

2. Saltwater Paperbark (Melaleuca cuticularis) open scrub. This unit only occurred on the lower 
slope of Mt Adelaide within the reclamation area (in A Class Reserve number 27068). 

3. Patchy closed scrub of *Leptospermum laevigatum (with some Callistachys sp. south-coast (M. 
Carter 180)), *Pennisetum clandestinum and *Cortaderia selloana on the slope and a closed 
grassland of Cortaderia selloana, *Pennisetum clandestinum and *Watsonia spp. on flatter 
terraces. This vegetation unit only occurred in the western portion of the proposed reclamation 
area that is not within the reserve. 

 
Figure 6.28 Base of slope at proposed port reclamation area (white flowering plant is 

Anthocercis viscosa subsp. Viscose). 
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Section 6.7.5 Threatened Ecological Communities 
Threatened Ecological Communities are defined as: 

‘naturally occurring biological assemblages that occur in a particular type of habitat… the sum of 
species within ecosystems and, as a whole, provide many of the processes that support specific 
ecosystems and provide 'ecological services'.’ (DEC, 2007) 

Changes to the landscape and native habitat as a result of human activity have put many endemic species 
and unique habitats at risk.  The Australian Government mechanism for national environment protection 
and biodiversity conservation is the EPBC Act 1999 (DEH, 2006). 

The EPBC Act 1999 provides for:  

• Identification and listing of threatened species and Threatened Ecological Communities. 

• Development of Recovery Plans for listed species and ecological communities. 

• Recognition of Key Threatening Processes; and where appropriate. 

• Reducing these processes through Threat Abatement Plans.  

A desktop search (March 2007) was conducted of the DEC Threatened Ecological Community Database 
of the region around Mt Adelaide.  None of the Threatened Ecological Communities currently listed 
occur within the proposal’s clearing footprint.  The nearest Priority Ecological Community is the ‘Open 
Low Allocasuarina fraseriana –Eucalyptus staeri woodland in association with Banksia coccinea thicket’ 
that occurs within 10 km of the project area. 

No nationally Threatened Ecological Communities were recorded within the proposal area during the 
vegetation and flora survey.  

Section 6.7.6 Flora of the Region 
A combined total of 36 vascular flora taxa (including six naturalized alien taxa or weeds) from 24 
families were recorded during the survey of 0.78 ha of vegetation at the proposed port reclamation area.  
The flora of the area was relatively species-poor and was dominated by Myrtaceae (teatree shrubs), 
Cyperaceae (sedges) and Restionaceae (rushes) (Table 6.23). 

Table 6.23 General Flora Statistics for Port Area Flora Survey. 

 Port Reclamatin Area 
(0.78 ha) 

Families 24 
Species Total  36 
Weed species  6  
Largest families (no. of species) Myrtaceae (6) 

Cyperaceae (3) 
Restionaceae (3) 

Largest genera (no. of species)  Lepidosperma (2) 
Acacia (2) 
Agonis (2) 

The remnant vegetation at the port was adequately sampled, as the entire area to be impacted was 
traversed. 
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Section 6.7.7 Flora of Conservation Significance 
While all native flora is protected under the Wildlife Conservation Act 1950, a number of plant species are 
assigned an additional level of conservation significance based on the limited number of known 
populations and the perceived threats to these locations. 

Environment Protection and Biodiversity Conservation Act 

At a national level, flora is protected under the Environment Protection and Biodiversity Act 1999 (EPBC 
Act (1999)).  The EPBC Act 1999 contains a list of species that are considered Critically Endangered, 
Endangered, Vulnerable, Conservation Dependent, Extinct or Extinct in the Wild.  An explanation of 
conservation codes under the EPBC Act 1999 is provided in Appendix 15.5, (Table 3.1). 

Currently 16 species of nationally-listed (EPBC Act 1999) threatened flora are known from a recent DEC 
search to occur within a 25 km radius of the Mount Adelaide Reserve.  None of these species was 
recorded during the port vegetation survey. 

Wildlife Conservation Act 

Declared Rare Flora (DRF) is also protected under the Western Australian Wildlife Conservation (Rare 
Flora) Notice 2005 of the Wildlife Conservation Act 1950.  The notice lists flora taxa that are extant and 
considered likely to become extinct or rare.  These taxa are legally protected and removal or impact to 
their surroundings cannot be conducted without ministerial approval obtained specifically on each 
occasion for each population.  The DEC also maintains a list of taxa which are considered to be poorly 
known, uncommon, or under threat, but for which there is insufficient justification on the basis of known 
distribution and population sizes for inclusion on the DRF schedule.  A Priority Flora is assigned to one 
of four Priority categories (Atkins, 2005) definitions of which are provided in Appendix 15.5 (Table 3.3). 

Priority Flora currently known from the DEC and WA Herbarium databases (Atkins, 2006) to occur in the 
region of the port reclamation area comprise 16 DRF taxa (Appendix 15.5, Table 3.2) and 54 Priority taxa 
(Technical Appendix 16.10). 

No DRF were recorded within the project footprint in the current survey.  One taxon of conservation 
significance (Thomasia discolor, P3) was recorded just outside the proposed footprint of the reclamation 
area during the survey; this is a new population of the plant.  The number of populations known outside 
of the footprint, and the approximate percentage of known populations to be impacted by the project is 
presented in Table 6.24.  The number of individual plants per population is not known due to the paucity 
of information in the region.  A description and photo of the Priority Flora taxon found in the area of, but 
just outside, the proposed port reclamation footprint is provided in Appendix 15.5 (Table 3.5 and Plate 
2.1). 

Other flora of conservation significance (as defined under the EPA Guidance Statement 51: Terrestrial 
Flora and Vegetation Surveys for Environmental Impact Assessment in Western Australia) found during 
the survey were Callistachys sp. south-coast variant (M. Carter 180) and Empodisma gracillimum; both 
species were found at the site surveyed just outside the proposed reclamation area.  A description of these 
taxa is provided in Appendix 15.5 (Table 3.4). 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

6.  THE PROJECT ENVIRONMENT 
 

  107

Table 6.24 Flora of Conservation Significance Recorded During the Survey. 
No. Of Populations 

Species Priority Within 
Footprint 

Outside 
Footprint % Known Pops Impacted 

Thomasia discolor 3 

One population 
just upslope of 

Port 
Reclamation 

Area footprint 

12  
0% if works confined to 
lower slope/splash zone 

vegetation 

Section 6.7.8 Vegetation of Conservation Significance 
Total remaining vegetation 

The national parks and nature reserves in the coastal area from Princess Royal Harbour to Bald Island 
include: Torndirrup National Park; Michaelmas Island and Breaksea Island Nature Reserves; Mt 
Clarence-Mt Adelaide Reserves including A Class Reserves 27068 and 2682; Mt Martin Botanical Park; 
Gull Rock National Park; Two People’s Bay Nature Reserve; Waychinicup National Park; and Bald 
Island Nature Reserve. These major conservation lands include representative samples of all of Beard’s 
Vegetation Systems along this part of the coast (Table 6.22), except the Narrikup Vegetation System (that 
occurs along the north shore of Oyster Harbour). 

Mt Clarence-Mt Adelaide A Class Reserves 2682 and 27068 are the last remaining areas (115.1 ha and 
82.05 ha respectively) (pers. comm., City of Albany, 2007) of relatively intact coastal vegetation 
representative of the Albany Vegetation System of Beard (1979). 

Most of the coastal vegetation of the Albany Vegetation System has been cleared or degraded to make 
way for the Albany townsite and the port on Princess Royal Harbour and tourist and recreational facilities 
at Middleton Beach.  Only two blocks of native vegetation (Melville Point and the Middleton Beach 
foredunes) remain along the coast in the Albany Vegetation System (apart from Mt Clarence-Mt 
Adelaide); both of these areas are small and fragmented by current or proposed development.  Melville 
Point is earmarked for development as part of the Southdown project pipeline and the Middleton Beach 
foredune is a narrow strip of dunes fragmented by a cycle path. 

The vegetation of Mt Adelaide A Class Reserve 27068 is therefore of high conservation significance and 
the proposed development should be carefully planned to reduce any potential direct or indirect impacts 
to the area in recognition of this fact.  The proposal should not impact greatly on the remnant vegetation if 
the amount of land cleared is kept to the 0.78 ha proposed.  The port reclamation area footprint only 
impacts on 0.31 ha of remnant vegetation, as the remaining area comprises degraded vegetation; this 
remnant vegetation comprises 0.38% of the 82.05 ha reserve. 

Vegetation of Conservation Significance  

The remnant bush where the Priority Flora taxon was recorded was rated as being in very good to 
excellent condition and was assessed as having regional conservation significance.  (However, this area is 
above the area to be reclaimed.)  The area to be impacted by the land reclamation was rated as being in a 
good condition (due to some weeds in the area) but it still has regional conservation significance.  No 
EPBC-listed DRF or TECs were identified in these locations. 

The proposal should not impact greatly on these sites of regional conservation significance, especially if 
the amount of land reclaimed is kept to the 0.78 ha proposed and to the lower splash zone vegetation in A 
Class Reserve number 27068. 
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Section 6.7.9 Introduced Flora Species 
A total of six naturalized alien taxa (weeds) were recorded during the port flora and vegetation survey 
(Appendix 15.5, Table 2.1).  Of these six weed species recorded in the proposed reclamation area, five are 
listed as City of Albany Priority Environmental Weeds (Table 6.26). 

City of Albany Weeds Strategy 

The City of Albany Environmental Weeds Strategy (2001) has identified 15 priority environmental weeds 
for the Albany municipality (Table 6.26); the port area lies completely within this area.  Six weed species 
are listed as high priority, three species of moderate priority, one species of mild priority, four species of 
low priority and one species requiring ranking.  Weed species were prioritised according to their 
distribution (current or potential), invasiveness (ability to invade bushland in good to excellent condition), 
and environmental impacts (ability to change the structure, composition and function of ecosystems).  
Five weeds listed as Priority weed species for the Albany municipality were recorded within the port area 
surveyed (Table 6.25). 

Table 6.25 Locations of Albany Priority Weed Species Identified at the Port Reclamation Area. 

Species Port Reclamation Sites and Location Names  
Pampas Grass (*Cortaderia selloana) Site 2 at port. 
Watsonia (*Watsonia sp.) Site 2 at port 

Victorian Tea Tree(*Leptospermum laevigatum) Various locations in the degraded area to the west of the remnant 
vegetation. 

Bridal Creeper (*Asparagus asparagoides) Sites 1 and 2 at port 
Arum Lily (*Zantedeschia aethiopica) Site 2 at port. 
 
Table 6.26 Albany Municipality Priority Environmental Weed Species. 

Priority Species 
High Pampas Grass (*Cortaderis selloana) 
High Watsonia (*Watsonia sp) 
High Victorian Tea Tree (*Leptospermum laevigatum) 
High Rose Pelargonium (*Pelargonium capitatum) 
High Bridal Creeper (*Asparagus asparagoides) 
High Arum Lily (*Zantedeschia aethiopica) 
TBA Sweet Pittosporum (*Pittosporum undulatum) 
Moderate Purple African Daisy (*Senecio glastifolius) 
Moderate Sydney Golden Wattle (*Acacia longifolia) 
Moderate Blackberry, Bramble (*Rubus spp.) 
Mild Taylorina (*Psoralea pinnata) 
Low Dolichus Pea (*Dipogon lignosis) 
Low Gorse (*Ulex europaeus) 
Low Cootamundra Wattle (*Acacia baileyana) 
Low Agapanthus (*Agapanthus praecox) 
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Declared Weeds 

Weeds that are, or have the potential to become, pests to agriculture may be formally declared under the 
Agriculture and Related Resources Protection Act, 1976 (ARRP Act 1976).  These weeds are listed with 
Standard Control Codes that outline the requirements for weed management.  There are five Priority 
groupings (P1, P2, P3, P4 or P5), and more than one Priority may be placed on a weed species.  
Landholders who have declared pests on their property are obliged to control them at their own expense 
and are encouraged to follow the Standard Control Codes.  Details of these priority groupings and codes 
are included in Appendix 15.5 (Table 4.1). 

A search was conducted of the Declared Plants List under the ARRP Act 1976 for any Declared Weed 
species potentially found in the Albany region.  The search identified 58 Declared Weeds for the Albany 
region, 41 of which are Declared Weeds for the whole state (Appendix 15.5, Table 4.2).  

One species listed under the ARRP Act 1976 was recorded within the port survey area, the Arum Lily 
(*Zantedeschia aethiopica) at site 2. 

Weeds of National Significance 

The National Weeds Strategy defines a weed as “a plant which has, or has the potential to have, a 
detrimental effect on economic, social or conservation values” (ARMCANZ, ANZECC and Forestry 
Ministers, 1997).  Weeds that have proliferated in bushland without direct human intervention or 
assistance are also referred to as naturalised alien species. 

The Weed Plan for Western Australia (State Weed Plan Steering Group, 2001) outlines three Weeds of 
National Significance as occurring in the Albany region.  These are Blackberry (*Rubus fruticosus), 
Bridal Creeper (*Asparagus asparagoides) and Gorse (*Ulex europaeus).  Blackberry is wide-spread 
throughout the south-west of WA and Bridal Creeper and Gorse are naturalised around Albany.   

The only weed of National Significance recorded at the port was Bridal Creeper which was recorded at 
site 2 (Appendix 15.5, Section 1).  It was present in the degraded area downslope from the Pilots’ 
Cottages and very occasionally along the eastern portion of the area to be reclaimed in A Class Reserve 
number 27068. 
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Section 6.8 Social and Cultural Environment 

Section 6.8.1 Non-Indigenous Culture and Heritage 
A desktop search has been conducted of the Albany Port Expansion Proposal footprint through the 
following sources to identify any heritage sites within the vicinity of the Project that may potentially be 
impacted: 

• Register of the National Estate Database; 

• Register of Heritage Places; and 

• City of Albany Municipal Inventory List.  

A search of the Register of the National Estate Database revealed that the King Point Lighthouse is listed 
as a Registered place and that the King George Sound/ Princess Royal Harbour Marine Area is an 
Indicative place on the Register of National Estate Database (Table 6.28).   

No sites within the proposal footprint were listed on Register of Heritage Places or the City of Albany 
Municipal Inventory List. 

Section 6.8.2 Maritime Heritage 
The proposed reclamation along the northern shore at the entrance of Princess Royal Harbour lies to the 
east of the existing wood chip loading facility and includes the embayment between the edge of the 
existing eastern break water and King Point. 

Historical evidence indicates that the shoreline and adjoining seabed have cultural heritage significance 
and may contain land and maritime archaeological sites.  In particular the area was associated with the: 

• Construction and operation of the King Point Lighthouse (1858) (the existing lighthouse keepers 
cottage sits several hundred metres to the east of the Project area). 

• Operations of the Albany Pilot Station (1852-C1960). 

• Princess Royal Harbour mine defences (C1890). 

• Submarine defence boom (1943-C1963). 

• Fish Landing Jetty. 

• Multiple shipwrecks with various levels of protection are registered on both, the State and Federal 
Shipwreck Registers. 

The City of Albany Municipal Heritage Inventory List of Maritime Sites lists the entrance to Princess 
Royal Harbour as a heritage area as it was the site of a marine defence boom built in 1942 during World 
War II.  This boom, which was supported by wooden dolphins and made of steel wire, was demolished in 
1961 with no surviving evidence of this structure (Wolfe, 1994).  Anecdotal reports from local mariners 
suggest that the booms and chains were recovered and sold to agriculturists for land clearing purposes. 

The area may also contain material associated with the operations of the former and nearby Deepwater, 
Torpedo and Hunts/ Vital Food Jetties.  There is also evidence from the journal of Captain Collette 
Barker suggesting that Albany's first wreck occurred on this shore; the loss of the settlement's long boat.  
It was subsequently recovered and repaired.   

A list of known shipwrecks in the Albany area has been retrieved from the Department of Maritime 
Archaeology Shipwrecks Register and is outlined in Table 6.27.  The wooden boat ‘Elvie’ is protected at 
a Federal level and the Lady Lyttleton, Fanny Nicholson and Runnymeade wrecks are protected at a State 
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level.  The locations of the wrecks, shown in Figure 6.30, provided by the Department of Maritime 
Archaeology indicate that the channel will not directly impact any known shipwreck sites.  One of the 
wrecks will be exposed to an average TSS of 10 mg/L for the duration of the dredge programme.   

Table 6.27 Ship Wrecks in Albany Waters and Predicted TSS Impacts. 

Ship Wreck Name Type Date Sunk Protection Level Potential Impact: 
Average TSS 

Athena Wooden Barque 1908 Federal 5 mg/L 
Awhina Wooden steam ship 1932 Not protected 10 mg/L 
Lady Lyttleton Barque 1867 State 5 mg/L 
Cheynes II Iron Steamer 1990 Not protected None. Vessel grounded. 
Fanny Nicholson Wooden Barque 1872 State  5 mg/L 
Runnymeade Wooden Barque 1881 State  5 mg/L 
Elvie Wooden 1923 Federal 5 mg/L 
Rip Schooner c. 1900 Not protected 5 mg/L 
Cheynes IV Steam ship 1960 Not protected None Vessel ashore. 
HMAS Perth Warship 1997 Not protected None 

 

Dredging and reclamation activities within Princess Royal Harbour and King George Sound may 
potentially disturb unidentified maritime heritage sites.  A survey of relevant registers has been 
undertaken to determine the position of any heritage sites potentially impacted by the proposed activities.  
Investigations have been aided by various discussions with experienced local mariners and advice from 
the Western Australian Department of Maritime Archaeology (Mr Jeremy Green, Head Curator and Ms 
Corioli Souter, Assistant Curator). 

 

 

. 
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Figure 6.30 Locations of Known Shipwrecks in Albany Waters. 
Provided by the Western Australian Department of Maritime Archaeology. 
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Table 6.28 Heritage Sites Potentially Within or Adjacent to the Proposal Footprint, Listed on the Register of National Estate Database. 

Site Name Place 
ID 

Class Legal Status Distance from 
Project works. 

Site Significance 

King George Sound / 
Princess Royal 
Harbour Marine 
Area, Albany, WA 

100360 Natural Indicative Project works within 
King George Sound 

King George Sound and the two related inlets, Princess Royal Harbour and Oyster 
Harbour comprise one of the principal landform features of the south coast.  The 
sheltered deep basin in Frenchman Bay is a rare feature on the south coast of WA.  
There is a wide range of habitats in the area resulting in an exceptionally rich and 
diverse marine and estuarine flora and fauna.  The seagrass beds on either side of 
Vancouver Peninsula and in Frenchman Bay are important to ecosystem function.  
The intertidal sand flats are another important habitat that support a diverse 
community of invertebrate infauna.  In combination, these habitats along with similar 
systems in Oyster Harbour support an estimated summer population of 2000 – 3000 
migratory waders.  

King Point 
Lighthouse 

18832 Historic 
 

Registered 
(22/06/1993) 

Site 450 metres from 
land reclamation 
activities.  

This lighthouse, built in 1858 is significant as the second lighthouse to be built in 
Western Australia and a rare example of a combined lighthouse and keeper's 
residence in Australia.  Situated in the heart of Albany, below the Princess Royal 
Fortress, it is significant as an important element in the townscape and is one of the 
town's most important tourist attractions.  The proposal will not impinge on this 
important historic site.    
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Section 6.8.3 Indigenous Culture and Heritage 
Prehistory 

A considerable amount of research has been conducted in the south-west corner of WA (see Dortch, 
1977, Hallam, 1986; Ferguson, 1985; Pearce, 1982) and as a consequence the archaeological patterning of 
the region is well developed.   

The Harbours of King George Sound and the rivers running into them have been found to have formed 
the focus of traditional Aboriginal domestic life and are also important areas of traditional mythological 
significance (Corsini, 1997).  The most significant site is the set of stone fish traps at the northern end of 
Oyster Harbour (Corsini, 1997; Brown, 1980). 

Registered Sites 

A desktop survey revealed no registered Aboriginal sites recorded within the Albany Port Expansion 
Proposal footprint.   

Aboriginal Heritage Survey Method and Results 

A site investigation was undertaken on the 4th August 2005 by qualified archaeologists and assisted by 
members of the local indigenous community (Technical Appendix 16.4).  The investigation did not 
identify any heritage or other issues associated with the development of the land reclamation area or the 
Port infrastructure, as the Port area has already undergone extensive modification and previous 
reclamation, this work will not affect the integrity of the area. 

Section 6.8.4 Native Title 
The Albany Port was proclaimed in 1949 thereby extinguishing Native Title for all of Princess Royal 
Harbour, King George Sound water and seabed. 

The land adjacent to the Port is covered by two registered Native Title claims, the: 

• Southern Noongar (Tribunal Number WC96/109); and the  

• Wagyl Kaip (Tribunal Number WC98/070). 

Under the future acts regime, any agency planning to do an act that has the potential to affect native title, 
need to consider the requirements of the Native Title Act 1993, including acknowledging the claimants 
right of consultation and right to negotiate.  Any developments impacting the land adjacent to the Port, 
including the land reclamation area, must engage with the claimants’ legal representative. 

Section 6.8.5 Aquaculture and Commercial Activities  
There are 12 Albany Port Authority aquaculture leases and Department of Fisheries (DoF) licences issued 
in King George Sound with the majority being sited adjacent to Mistaken Island.  These sea based sites 
are used to cultivate mussels on long lines.  A land based aquaculture facility is also situated at 
Frenchman’s Bay.  It extracts seawater from King George Sound to service abalone and mussel 
hatcheries.  A local growers group is represented by the Great Southern Aquaculture Association which is 
also affiliated with the Aquaculture Council of WA.   

King George Sound is also an important area for commercial fishermen operating in the South Coast 
Purse Seine Managed fishery.  The key target species of the South Coast Purse Seine Managed Fishery is 
the Australian pilchard or sardine (Sardinops sagax), with a quota of about 1,500 tonnes of pilchards 
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taken in the waters of the Sound each year.  Most of the catch is used as angling bait, with some used for 
tuna aquaculture feed, pet food as well as human consumption (Department of Fisheries, 2006).   A small 
fish trap fishery for leatherjackets has also operated in the waters of the Sound for many years.  

There are four boat charters in Albany that operate whale watching cruises from June to October.  Two 
scuba diving companies also operate out of Albany. 

On a regular basis and at any hour, fishing vessels including charter operators, trawlers and deep sea crab 
and crustacean fishing vessels also transit through the waters of the Sound from anchorages at Emu Point 
and the Albany Town jetty. 

Section 6.8.6 Recreational Fishing and Boating 
Close proximity to safe anchorages and boat launching facilities ensures that the waters of King George 
Sound are popular with recreational boat anglers.  King George whiting, leatherjacket and trevally are 
often caught in the deeper waters of the Sound.  Closer to the islands, species including pink snapper, 
queen snapper and blue groper are frequently targeted by anglers and also recreational spearfishermen.  

Major recreational marine sites in the Albany area that involve direct (primary) contact with the water 
have been identified and mapped (Figure 6.31)  Areas identified include areas utilised for swimming, 
diving, crabbing (late summer / autumn) and a horse training locality. 

Section 6.9 Ordnance 
From the commissioning of the guns on Mt Clarence in the late 1800’s to their formal decommissioning 
in 1959, the Fort batteries regularly fired practice (solid non-explosive) rounds and some live rounds at 
targets within King George Sound.  A proportion of such live ammunition that did not detonate on 
striking the sea could remain in a live condition of upward of 600 years.  Significant tonnages of obsolete 
or unusable live ammunition were also dumped at sea off Albany in deep water shortly after World War 
II.  Research to locate these dumps has been unsuccessful to date.  Anecdotal evidence suggests that some 
ammunition was dumped in King George Sound when weather conditions made dumping off the 
continental shelf difficult.  Munitions were also spilt from the straight arm and curved jetties (now 
demolished) into Princess Royal Harbour.   

There is a risk that explosive (EXO) and unexploded (UXO) ordnance lies on the seabed. Extensive 
research has been conducted by the Albany Port Authority on how to manage the UXO and EXO before 
dredging operations.  Advice from specialist ordnance recovery firms has recommended using an 
underwater magnetometer to locate magnetic anomalies, with divers conducting further investigations.  
The APA has agreed to this method, which will be implemented before dredging operations. 



Fi
gu

re
6.

31
Pr

im
ar

y
C

on
ta

ct
R

ec
re

at
io

n
Si

te
sI

de
nt

ifi
ed

in
K

in
g

G
eo

rg
e

So
un

d
an

d
Pr

in
ce

ss
R

oy
al

H
ar

bo
ur



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

6.  THE PROJECT ENVIRONMENT 
 

 

  120

 
 
 

This page has been left intentionally blank. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

7.  ENVIRONMENTAL SUSTAINABILITY AND OFFSETS 
 

 

  121

Section 7 Environmental Sustainability and Offsets 
Albany Port Authority has embraced the EPA’s principles of environmental protection as part of Project 
engineering and design.  The environmental objective of the Project’s design, in order of priority, is to: 

• Completely avoid the impact if possible. 

• Substitute with a lesser impact. 

• Include rehabilitation and engineering solutions to reduce the degree and risk of impact. 

• Design operational controls and emergency response around reduction of impact consequences. 

• Provide environmental offsets for the Project. 

APA has conducted a series of baseline investigations to gather appropriate baseline data, and to 
determine the types and degree of environmental impacts of the Project.  Approval from relevant agencies 
was obtained for the investigation methods as part of the proposal’s consultation process.   

Adverse environmental impacts have been minimised through engineering design, including locating the 
new berth within an existing disturbed area adjacent to the Albany Port and the selection of a channel 
alignment that deepens the existing shipping channel with a ‘no rock’ alignment through King George 
Sound.  The sediment to be dredged is predominantly fine to medium grained sand that will not require 
blasting and create significantly smaller, transient plumes than rock flour generated from dredging rock.  
The dredge path, schedule and method will be managed to minimise turbidity and the associated impacts 
to benthic primary producer habitat. 

Monitoring 

As outlined in the Dredge and Land Reclamation Management Plan, baseline data will be collected from 
reference and impact sites prior to commencement of dredging.  If regular seagrass monitoring is not 
triggered through the water quality monitoring programme, data will be collected from the monitoring 
sites at least once during the dredging programme for comparison to baseline data as a precautionary 
measure.  The BPP monitoring programme will monitor temporary losses of seagrasses in Princess Royal 
Harbour and King George Sound for approximately two to three years to determine the total loss of 
seagrasses due to the Project.  The area of seagrass lost due to the Project will be reported to the DEC, 
with offsets discussed for any loss of seagrass loss greater than the Catergory F cumulative loss threshold 
of 0% for Princess Royal Harbour, and Category D cumulative loss threshold of 5% for King George 
Sound. 

Seagrass Rehabilitation 

The APA will seek to provide appropriate environmental offsets for direct BPPH impacts in Princess 
Royal Harbour that cannot be avoided.  Environmental offsets, such as re-planting of seagrasses will be 
selected in accordance with the EPA Draft Guidance Statement No 19 – Environmental Offsets to ensure 
no additional loss of seagrass in Princess Royal Harbour.  This will be developed in consultation with the 
DEC and DoW. 

The APA proposes to offset the direct loss of seagrasses from Princess Royal Harbour through 
maximising the re-planting or seed stock from seagrass that will be lost to achieve the greatest areal 
extent possible from the donor material.   

It is anticipated that rehabilitation will involve selection of potential rehabilitation sites in consultation 
with DEC, DoW and Geoff Bastyan.  Transplant material would then be harvested from donor meadows 
within the dredge and land reclamation footprint prior to dredging.  For a rehabilitation area, it is 
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anticipated that approximately 10% of the total cover required would be planted with usable runners from 
a donor meadow that would otherwise be lost due to the project footprint.  APA proposes to use the 
transplanting technique and array currently used in Geoff Bastyans’ work, with an anticipated result of 
achieving, over time (several growing seasons), a like for like or better in Princess Royal Harbour, subject 
to the availability of suitable transplant sites. 

A Seagrass Rehabilitation Management Plan will be developed prior to commencement of dredging, 
outlining rehabilitation methods, proposed monitoring, reporting, and completion criteria.   

Commitment 1: The direct permanent loss of Princess Royal Harbour seagrasses associated with 
the Albany Port Expansion Proposal will be offset through maximising the re-
planting or seed stock from seagrass that will be lost to achieve the greatest areal 
extent possible from the donor material in an appropriate location as outlined in 
the Seagrass Rehabilitation Management Plan developed in consultation with the 
DEC.  

Commitment 2: Prior to activities that may impact on the marine environment, a Seagrass 
Rehabilitation Management Plan will be developed in consultation with the DEC.   

Commitment 3: Permanent losses of seagrass in King George Sound, greater than 5% of 
Management Unit 2 associated with the Albany Port Expansion Proposal will be 
offset. Appropriate offsets will be developed in consultation with the DEC / DoW 
and other appropriate stakeholders. 
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Section 8 Potential Environmental Impacts and 
Management Overview 

Section 8.1 Risk Assessment 
The management of potential environmental impacts associated with the proposal is based on a risk 
management framework aligned to Australian Standard 4360.  This involves the identification of 
activities that can result in environmental impacts, implementing controls to reduce the risk, monitoring 
the effectiveness of controls and implementing a reactive monitoring programme to continually improve 
management controls.  The Project components, potential events and associated impacts that form the 
Project risk register are provided in Table 9.1. 

The procedures for risk control and reduction will be documented in Dredge and Land Reclamation 
Management Plan and communicated to Project personnel.   

In addition, a management system aligned with the international standard ISO 14001 will be developed 
and implemented for the Project.  This will enable the Project to systematically comply with legal and 
other requirements, identify and control environmental risks, provide adequate and appropriately 
competent resources for environmental management, monitor performance and correct non-conforming 
situations.  This process is also designed to promote continual improvement in performance.  
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Table 8.1 Albany Port Expansion Proposal Risk Register. 

The associated risk matrices are outlined in Section 15.3. 

Activity Pathway for impact Potential impact on the environment Consequence 
Severity 

Likelihood Risk 

Vessel  
mobilisation 

Inadequate hygiene/quarantine 
practices 

• Introduction of marine species may cause a reduction in 
biodiversity. 

• Threats to aquaculture and recreational fishing. 

3 E M 

Increased vessel traffic • Collision with cetaceans. 
• Harbour/port congestion may restrict commercial/recreational 

access to harbour. 

2 D L 

Vessel collision • Uncontained hydrocarbon spill leading to widespread 
contamination of marine waters resulting in impacts on 
commercial industries (fisheries/aquaculture) and a decrease in 
the health of BPPH. 

5 E S 

Refuelling and hydrocarbon handling • Minor spills without detectable impact to the environment 1 B M 

Vessel 
movements 

Dredging Noise • Nuisance/disturbance to residents and local business. 2 D M 
• Reduction of seagrass health in King George Sound beyond a 

level that is recoverable, leading to permanent loss of seagrasses 
predicted to be ‘temporarily lost’.  

4 D S 

• Decrease in phytoplankton productivity resulting in reduction in 
food availability to marine fauna for the duration of the dredge 
programme. 

3 C S 

• Seasonal reduction in productivity of aquaculture 
(mussels/pilchards). 

3 D M 

Increased turbidity (increased light 
attenuation) 
 

• Intermittent reduction in visibility for recreational divers for the 
duration of the dredge programme. 

1 C L 

• Loss of aquaculture crops affecting individual lease holders 
during the dredge programme. 

3 D M Increased turbidity (Sediment fallout) 

• Smothering of recreational dive sites. 1 E L 

Dredging of 
channel 
(includes 
actual 
dredging and 
movements of 
dredge 
vessels) 

Mobilisation of heavy metals • Sediment bound heavy metals may interact with marine fauna 
potentially resulting in bioaccumulation in food source. 

1 D L 
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Activity Pathway for impact Potential impact on the environment Consequence 
Severity 

Likelihood Risk 

Mobilisation of nutrients • Remobilisation of sediment with high nutrient content may 
trigger abnormal epiphyte (algal) growth affecting seagrass 
health. 

3 D M  

Dredging Noise • Disruption to cetaceans 1 D L 

Relocation of sediment containing 
heavy metals/ nutrients. 

• Mobilisation of contaminated material affecting ecosystem 
health. 

2 D L Offshore 
disposal of 
dredge 
material 
(begins when 
dredge 
releases 
bottom doors) 

Increased turbidity (increased  light 
attenuation) 
 

• Loss of pre-existing species contributing to ecosystem health 
within management unit 3. 

 

1 
 

E 
 

L 
 

Land 
reclamation 

Construction Noise • Reduction in public amenity during construction works. 1 C L 
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Section 9 Potential Impacts Associated with Dredging 
and Land Reclamation 

Section 9.1 Impacts of Dredging and Reclamation to Marine 
Sediment and Water Quality 

Section 9.1.1 Standards and Guidelines Applicable to Marine Sediment and 
Water Quality 

Standards and guidelines applicable to the environmental values potentially impacted by marine sediment 
and water quality include: 

• Australian New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and 
ARMCANZ, 2000); 

• Australian Guidelines for Managing Risks in Recreational Water (NHMRC, 2005); 

• National Ocean Disposal Guidelines for Dredged Material’(Environment Australia, 2002);  

• Guidance Note MH401, Dangerous Goods in Ports- Guidelines for the Development of a safety 
management system (DoIR, 2002); and 

• Guidance Statement No. 33 Environmental Guidance for Planning and Development (Draft, EPA, 
2006). 

Section 9.1.2 Dredging Simulations 
The Albany Port Expansion Proposal involves a four to seven month dredging programme and the 
movement of between 7.85 Mm3 and 13.54 Mm3 of sediment.  Some of this sediment will be used for 
land reclamation, with the excess material placed at an offshore disposal area.   

The direct impacts from dredging are the physical disturbance of 473 ha of the seafloor within the dredge 
channel.  Extensive oceanographic and dredging programme simulation studies have been undertaken 
(Technical Appendix 16.1) to understand the meteorology and currents of the Albany Harbours.  
Modelling has then been used to determine the potential impacts of the proposed dredging to 
hydrodynamics, turbidity and sedimentation and the effects of these on the surrounding marine 
environment.  Modelling of potential project impacts to hydrodynamics is addressed in Section 11.1. 

Simulation Parameters 

Parameters taken into account for simulation of a representative dredging period included:  

• Dredging of 12 Mm3 of dredge material. 

• Sediment particle distribution curve and particle size distribution of the material to be dredged. 

• A detailed dredge log to drive the simulation including the dredge(s) to be used and proposed 
hours of operation, expected maintenance schedules and associated down times. 

• Dredge cutting rate(s) and overflow rate, depth and duration. 

• All potential sources of turbidity together with rate and duration. 

• Proposed disposal ground(s). 

Wind forcing was taken into account based on the Bureau of Meteorology’s high-resolution numerical 
weather prediction model MESO-LAPS, and validated with data collected from July 2005 to April 2006 
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on an AWS (automatic weather station) on beacon 4 (Figure 4.2).  From this, a period of ‘representative’ 
weather conditions was chosen, with a bias toward conditions that would tend to increase general 
turbidity levels (i.e. lighter wind speeds and easterly directional anomalies).   

Field work to provide observational data to inform modelling was undertaken during winter and spring of 
2005 by MetOcean, with additional field work conducted during the summer and autumn of 2006.  Field 
measurements included (Figure 4.2): 

• A fixed point current meter in Princess Royal Harbour from July to October 2005. 

• A wind anemometer placed on Beacon 4 from July 2005 to April 2006. 

• The deployment of an Acoustic Doppler Current Profiler (ADCP) at three sites in King George 
Sound for approximately 1 month at each location, and for 3 months at both proposed offshore 
disposal sites and one location in King George Sound. 

• The deployment of five wireless tracked GPS drifting buoys (Davis drifters) for 5 days in 
Princess Royal Harbour and King George Sound. 

• The deployment of two Acoustic Wave and Current profilers (AWAC) in the existing shipping 
channel for 6 and 8 months.  

• A wave rider buoy installed in King George Sound from July 2005 to April 2006. 

GCOM3D Model: Ocean Circulation Simulation 

For studies of hydrodynamic circulation and sea level variation under normal and extreme weather 
conditions, GEMS has developed the GEMS 3-D Coastal Ocean Model (GCOM3D).  GCOM3D is an 
advanced, fully three-dimensional, ocean-circulation model that determines horizontal and vertical 
hydrodynamic circulation due to wind stress, atmospheric pressure gradients, astronomical tides, 
quadratic bottom friction and ocean thermal structure.   

Vertical profiles of currents were obtained from ADCP’s deployed in southern, northern and central King 
George Sound (Figure 4.2).  This information was fed into the GCOM3D model to provide information 
on clockwise and anticlockwise flows (north and south moorings) under different wind regimes and on 
return flows at depth.  These data were added to and supported by mapping the surface circulation with 
GPS drifters.   

Ten drifting buoys (Davis Drifters) were released in King George Sound and Princess Royal Harbour for 
a range of time periods and tracked using GPS.  GCOM3D was run for the period of summer/autumn 
field measurements (Jan 21, 2006 to April 28, 2006) to compare the predicted GCOM3D drift tracks with 
the actual measured drift tracks in King George Sound and Princess Royal Harbour.  The results, 
provided in Figure 9.1 and Figure 9.2 show a good agreement between the model predictions and the 
measured drift tracks (marked with M).  The GCOM3D model was verified and shown to represent the 
basic oceanographic features reliably and with an acceptable level of accuracy (Technical Appendix 
16.1). 

A major finding of the exercise was that the drift tracks in Figure 9.1, which were released during a 
predominantly south to south easterly wind regime, show a generally anticlockwise circulation in King 
George Sound.  The tracks in Figure 9.2, however, which were released during a predominantly east to 
north easterly wind regime, show a generally clockwise circulation in King George Sound.   
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Plate 9.1 Wireless GPS Davis Drifter. 

 

 

Five GPS tracked drifters released. GCOM3D predictions marked with M. 

Figure 9.1 Comparison of GPS Drifter Tracks Released During a South to South easterly Wind 
Regime with Tracks Predicted from GCOM3D Near-Surface Currents. 
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Five GPS tracked drifters released. GCOM3D predictions marked with M. 

Figure 9.2 Comparison of GPS Drifter Tracks Released During an East to North easterly Wind 
Regime with Tracks Predicted from GCOM3D Near-surface Currents. 

SWAN Model: Wave Simulation 

The SWAN model was used to estimate the spatial and temporal variation of wave induced bottom 
currents over the course of the modelling period.  The model was initialized with archived winds from the 
Bureau of Meteorology’s numerical weather prediction analysis fields, with observational data from two 
AWACs and the wave rider buoy.  Validation of the model showed that in general, the energetic and 
spatial variations of the waves across King George Sound are suitably captured and can be used to 
quantify wave generated re-suspension (Technical Appendix 16.1).  A comparison of the measured, 
versus SWAN predicted wave heights at AWAC-1 located in the dredge channel (Figure 4.2) is provided 
in Figure 9.3. 
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Figure 9.3 SWAN Model (Green) Versus Observed (Red) Wave Heights at AWAC-1. 
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DREDGE3D Model: Dredge Modelling 

To determine the fate of turbid plumes during the dredging, the GEMS three dimensional Dredge 
Simulation Model (DREDGE3D) was used for simulating the specific fate of particles discharged during 
a dredging programme.  DREDGE3D has been used for modelling of dredging at Geraldton and Dampier 
Port.  Qualitative and limited quantitative comparisons of DREDGE3D predictions with data during the 
Geraldton Port redevelopment dredging programme are included in Technical Appendix 16.1.  The model 
input the three dimensional ocean currents from GCOM3D, together with wave data from SWAN, 
meteorological data and the estimated dredge log (provided in Technical Appendix 16.1) and particle size 
distributions at every time step.  The particle size distributions for sediments in Albany (Appendix 15.2) 
were derived from borehole data taken along the channel (Section 6.3.4) and used to inform the 
modelling.  The DREDGE3D model simulated the movement and distribution of suspended particles in 
the water body across the study area.   

The modelling predicted the hourly distribution of TSS and seabed coverage to be developed over the 
total dredge programme.  The hourly output was analysed to derive periods of continuous exposure to 
turbidity and/or sedimentation above defined thresholds.  The turbidity levels were derived at each model 
grid point by scanning the water column from surface to bottom for the grid cell with the highest turbidity 
rather than averaging over the water column.  The results therefore show the highest turbidity levels 
found across the grid. 

The simulation of dredging for just over four months, with different starting times (experiencing 
differences in the meteorology), together with the detailed dredge log method, provides a rich source of 
information, including potential turbidity plots, from which potential impacts can be derived.   

Dredging was modelled for three scenarios selected to reflect the distinctive meteorology of the Albany 
region.  The scenarios modelled were: 

• Season dominated by easterly winds (autumn) March to June 2005. 

• Season dominated by westerly winds (winter-spring) July to October 2005. 

• Mixed season with both easterly and westerly winds (spring-summer) November 2005 to 
February 2006. 

As the timing of the dredging cannot be ascertained at this point, the data reflects the best and worse case 
turbidity based on meteorological conditions.  The winter-spring (July to October) dredge scenario 
resulted in the most spatially confined turbid plumes, whereas the autumn dredge scenario (March to 
June) indicated extensive turbid plumes driven by a cycle of south-easterly prevailing winds allowing 
plumes to persist in King George Sound for a longer period of time relative to the winter-spring scenario. 

Outputs from the simulations were used to provide data for initial impact assessment studies.  Potential 
impacts of turbidity on ecosystem health, (Section 9.1.4) fishing and aquaculture (Section 9.1.5), 
recreation and aesthetics (Section 9.1.6), cultural and spiritual values (Section 9.1.7), industrial water 
supply (Section 9.1.8) and benthic primary producer habitat (Section 9.2.4) are discussed in their relevant 
Sections. 
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Section 9.1.3 The Environmental Quality Management Framework 
The potential impacts of the proposal on the marine sediment and water quality in the Albany Harbours 
have been considered in the context of the environmental quality management framework (EPA (2000), 
Government of WA (2004), Government of WA (2005), DoE (2006)) which is based on the National 
Water Quality Management Strategy and (NWQMS) (ANZECC and ARMCANZ, 2000) and supported 
by the principles of the National Strategy for Ecologically Sustainable Development (ESD Steering 
Committee, 1992).  The objective of the environmental quality management framework is to protect the 
biodiversity, integrity and social uses, (both current and future) of marine ecosystems from the impacts of 
dredging, land reclamation and increased shipping in King George Sound and Princess Royal Harbour.  
The environmental quality management framework is a tiered approach, presented schematically in 
Figure 9.4.   

An environmental value is a ‘particular value or use of the environment that is important for a healthy 
ecosystem or for public use, welfare, safety or health which required protection from the effects of 
pollution, waste discharges and deposits’ (ANZECC and ARMCANZ, 2000).  Five environmental values 
and their associated environmental quality objectives relevant to WA coastal waters and the Albany Port 
Expansion Proposal are outlined in Table 9.1.  

Environmental quality objectives represent specific goals that need to be achieved to protect the 
environmental values.  Management goals are defined to achieve the environmental quality objectives 
relevant to marine water and sediment quality.  These are discussed in detail in Section 9.1.4.2, Section 
9.1.5.2 and Section 9.1.6.2. 

Table 9.1 Environmental Values and Environmental Quality Objectives (DoE, 2006). 

Environmental Values Environmental Quality Objectives 

Ecosystem Health 
 

Maintain ecosystem integrity. 
This means maintaining the structure (eg the variety and quantity of life forms) and 
functions (eg the food chains and nutrient cycles) of marine ecosystems). 

Recreation and Aesthetics 
 

Water quality is safe for primary contact recreational activities in the water (e.g. 
swimming). 
Water quality is safe for secondary contact recreational activities in the water (e.g. 
boating). 
Aesthetic values of the marine environment are protected. 

Cultural and Spiritual 
 

Cultural and spiritual values of the marine environment are protected. 

Fishing and Aquaculture 
 

Maintenance of aquatic life for human consumption. 
Maintenance of aquaculture. 

Industrial Water Supply 
 

Water quality is suitable for industrial purposes. 

 

Each environmental quality objective is supported by a set of quantitative environmental quality criteria, 
established to provide the environmental quality benchmarks against which environmental quality and 
environmental performance can be measured.  The process for applying the guidelines to the protection of 
environmental values and determining appropriate trigger values is outlined in Figure 9.5.   
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Figure 9.4 Environmental Quality Management Framework Flowchart (DoE, 2006) 
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Figure 9.5 Flow Chart of the Steps Involved in Applying the Guidelines for Protection of 

Aquatic Ecosystems. 

The Draft Dredge and Land Reclamation Management Plan (Technical Appendix 16.7) describes the 
procedures for minimising and managing impacts of dredging, land reclamation and disposal of excess 
dredge material involved in the Albany Port Expansion Proposal.  This Management Plan also includes 
procedures for environmental impact management, to ensure that environmental values are protected.  
The Dredge and Land reclamation Management Plan will be finalised and approved prior to ground 
disturbing activity.  
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Section 9.1.4 Ecosystem Health 

9.1.4.1 Potential Impacts to Ecosystem Health 
Environmental Quality Objectives 

An ecosystem is a functional unit consisting of all the living organisms (plants, animals, and 
microbes) in a given area, and all the non-living physical and chemical factors of their environment, 
linked together through nutrient cycling and energy flow.  The marine ecosystem of King George 
Sound and Princess Royal Harbour includes marine fauna, seagrasses, corals, macroalgae, microbes, 
water and sediment.   

The environmental quality objective for ecosystem health is to maintain the ecological integrity of the 
marine and coastal environment.  Ecosystem integrity can be considered in terms of structure (such as 
the biodiversity, abundance and biomass of biota) and function (such as nutrient cycling and refuge or 
habitat for fauna).   

Due to existing and historical land uses, not all parts of an ecosystem require or can be provided the 
same level of ecological protection.  Boundaries for different levels of ecological protection are 
presented in Table 9.2. 

Table 9.2 Levels of Ecological Protection and Corresponding Environmental Quality 
Conditions. 

Environmental Quality Conditions (limit of acceptable change) Level of Ecological 
Protection Contaminant concentration indicators Biological indicators 

High To allow small changes in the quality of 
water, sediment or biota.   

Very low levels of contaminants. 

No detectable change from natural variation 
in the diversity of species and biological 
communities, ecosystem processes and 
abundance of marine life. 

Moderate To allow moderate changes in the quality 
of water, sediment or biota. 

Elevated levels of contaminants. 

Moderate changes from natural variation in 
the diversity of species and biological 
communities, ecosystem processes and 
abundance of marine life. 

Low To allow large changes in the quality of 
water, sediment or biota.   

High levels of contaminants. 

Large changes from natural variation in the 
diversity of species and biological 
communities, ecosystem processes and 
abundance of marine life. 

For the maintenance of aquatic ecosystems within King George Sound and Princess Royal Harbour, 
protection level zones will be assigned based on ecosystem condition in accordance with The Water 
Quality Guidelines (ANZECC and ARMCANZ, 2000).  The three levels of ecosystem condition with 
increasing protection levels are: 

• highly disturbed ecosystems; 

• slightly to moderately disturbed ecosystems; and  

• high conservation/ecological value. 

King George Sound and outer Princess Royal Harbour have been influenced by historical and present 
anthropogenic uses of the terrestrial and marine environment.  The environmental quality of this 
marine environment is ‘slightly to moderately disturbed’, due to the presence of the Port and other 
industrial land uses along the northern shore of Princess Royal Harbour, the aquaculture leases in 
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King George Sound, recreational and commercial vessel passage through both Harbours and the 
impacts of runoff from the surrounding catchments.   

A high level of ecological protection has been assigned to the slightly to moderately disturbed 
ecosystems of the outer portion of Princess Royal Harbour and King George Sound (Figure 9.6).  The 
environmental quality guidelines relevant to this level of protection (ANZECC and ARMCANZ, 
2000) to be implemented for the proposal are: 

• Application of the recommended 95% species protection guideline trigger levels for toxicants 
in water. 

• The Interim Sediment Quality Guidelines (ISQG)-low guideline trigger levels for toxicants in 
sediments. 

• Low risk guideline trigger values for physical and chemical stressors will be defined as the 
80th percentile of the data distribution for a suitable relatively unmodified reference site. 

The inner harbour area of Albany Port has been categorised as a ‘highly disturbed’ ecosystem due to 
current and historic activities in the area (Figure 9.6).  As such, a moderate level of protection has 
been assigned to this area.  The environmental quality guidelines relevant to this level of protection 
(ANZECC and ARMCANZ, 2000) to be implemented in the inner harbour of Albany Port are: 

• Application of the default 90% species protection guideline trigger levels for toxicants in 
water. 

• The ISQG guideline trigger levels for toxicants in sediments. 

• The 95th percentile of the data distribution for a suitable relatively unmodified reference site 
for the physical and chemical stressors. 

As shown in Figure 9.6, this area includes waters surrounding the existing port infrastructure, the new 
berth pocket and swing basin, however excludes the channel.  BPPH health and distribution will be 
used as indicators of environmental performance during monitoring, to be outlined and implemented 
as part of the Dredge and Land Reclamation Management Plan (Technical Appendix 16.7). 

The Albany Port Expansion Proposal could potentially impact on ecosystem health through impacts to 
water quality from the turbidity associated with dredging, impacts to water quality from the potential 
liberation of contaminants and nutrients in the sediment and impacts from spills of hydrocarbons from 
the dredge. 
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Potential Impacts from Turbidity 

Water clarity in King George Sound is variable and is most turbid during winter when sudden storm 
events cause discharges from the main rivers in the area flow into Oyster Harbour and then into the 
northern end of King George Sound.   

Dredging, land reclamation and disposal of excess dredge material is likely to create short-term higher 
sediment loads in the water column.  Potential environmental impacts of turbidity include: 

• Reduced visibility. 

• Increased light attenuation (decreased light availability) resulting in decreased photosynthesis 
and growth of benthic communities where affected (particularly seagrass in summer months). 

• Deposition of particles and burying of the substratum including benthic communities. 

• Scouring and abrasion of benthic organisms and habitats by particles being moved by wave 
motion. 

• Physiological impacts to marine filter feeding fauna through clogging of respiration and filter-
feeding morphological features. 

In all three dredging simulations, the modelling predicts a build up of deposited sediments in the 
immediate vicinity of the dredging area and offshore disposal area from the settlement of the larger 
sediments (>75 µm).  Finer sediment fractions remain suspended for longer periods and lead to 
increased turbidity, which varies significantly in space and time.  These variations are predominantly 
due to the wind-forced hydrodynamic climate in King George Sound. 

The modelling predicts the main areas exposed to turbidity will be around the dredged channel and the 
proposed offshore disposal area.  There may also be turbidity in an area north of the mussel farms and 
south of the channel due to southerly and/or anticlockwise flow in King George Sound, modelled in 
the dredge programme dominated by “easterly wind” (March to June) and to a lesser extent during the 
“mixed season” dredging programme (November to February, also due to easterly winds).  During a 
westerly dominated wind pattern (July to October scenario) the turbidity focus is located along the 
northern shore of King George Sound.  However, the turbidity expected during this time is less 
pronounced than that of the other two dredge timing scenarios (i.e. March to June and November to 
February).  Partial impacts occur on a wider area and extend into the channel in Princess Royal 
Harbour. 

Aspects of ecosystem health potentially impacted by turbidity are discussed in detail in this Section.  
Turbidity may also impact on other aspects of the marine environment including: 

• BPPH (Section 9.2.4); 

• marine fauna (Section 9.3.3); 

• maintenance of fishing and aquaculture (Section 9.1.5); and  

• recreation and aesthetics (Section 9.1.6). 

Partial, or indirect impacts have been modelled to occur on a wider area and extend into the channel in 
Princess Royal Harbour.  The modelled zone of influence covers a larger region than the zones of 
impact but is only an indication of where turbid plumes may be seen at some time during the 
dredging. 

Sample plots showing predicted suspended sediment plumes during the dredging programme (Figure 
9.7, Figure 9.8 and Figure 9.9) depict variations that are likely to occur as a result of changes to 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  142

dredge location, tidal phase and wind strength and direction during the proposed works.  In the 
following figures: 

• The plots show dredging induced turbidity in isolation and the colour codes were chosen to 
distinguish the different range in turbidity concentrations.  This is not an indication of water 
coloration. 

• The turbidity levels were derived at each model grid point by scanning the water column from 
surface to bottom for the grid cell with the highest turbidity rather than averaging over the 
water column.  The results show the highest turbidity levels found across the grid (i.e. the 
worst case scenario) and are therefore, conservative. 

 

Figure 9.7 Sample Plot of Total Suspended Particles during Dredging Showing the Effects 
of Anti-clockwise Circulation in King George Sound during South-Easterly 
Winds (March to June). 
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Figure 9.8 Sample Plot of Total Suspended Solids during Dredging Showing the Effects of 

Circulation in King George Sound during Westerly Winds (July to October). 

 

 

Figure 9.9 Sample Plot of Total Suspended Particles during Dredging Showing the Effects 
of Clockwise Circulation in King George Sound during North-Easterly Winds 
(November to February). 
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Time series of TSS at five locations have been included to provide an understanding of the variations 
in TSS throughout the dredging.  The five locations, shown in Figure 9.10 are;  

• the north-west of King George Sound (MB); 

• the north-east of King George Sound (KGS Nth); 

• the reefs in King George Sound represented by Gio Batta Patch (Gio Batta); 

• the dive wreck HMAS Perth (HMAS Perth); and the  

• aquaculture leases north of Mistaken Island (Aqua_Farm). 

TSS during the winter dredging period (starting in July) is provided in Figure 9.12, with timeseries of 
TSS associated with the summer dredging period (starting in November) provided in Figure 9.13. 

Figure 9.10 Location of the Five Stations Where Time Series Data were Captured During the 
Analysis of the Turbidity Results. 
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Figure 9.11 TSS Time Series at Five Locations During Dredging Starting in March. 

 
 

 

Figure 9.12 TSS Time Series at Five Locations During Dredging Starting in July. 
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Figure 9.13 TSS Time Series at Five Locations During Dredging Starting in November. 

 

Potential Impacts from Contaminated Sediment 

Princess Royal Harbour has a long history of industrial, agricultural and urban usage.  This has 
resulted in contamination of sediments, albeit low levels, in and around the Project area.  Urbanisation 
and increased agriculture in the Albany district may have also increased the natural sediment loading 
of King George Sound.  Sediments act as long term reservoirs of chemicals that may adversely affect 
organisms having direct contact with them and to the surrounding aquatic environment.   

Disposal of polluted material provides an opportunity for the flux, or release of contaminants trapped 
in sediment and their subsequent mobilisation in to the surrounding ecosystem.  The proposal has the 
potential to impact on water quality as follows: 

• Mobilisation and release of sediment bound contaminants and nutrients in to the water 
column. 

• Oxidation of acid forming peaty material if placed on land. 

Re-suspension of contaminants can potentially affect aquatic bacteria, phytoplankton, filter feeders, 
seagrass, macroalgae, invertebrates and fish.  Although the mobilisation of contaminants from 
dredging activities potentially impacts fishery species, the greater mobility of fish species may, 
depending on the spatial extent of contamination, make them less susceptible to contaminants than 
sessile organisms such as mussels. 

Sediment chemistry analysis, as outlined below, indicated one main area where contaminants are 
above ANZECC / ARMCANZ guidelines.  However, even these levels are only slightly above 
screening levels and pose no significant risk to the environment.   

Summary of Sediment Chemistry Analysis: Sediment sampling was undertaken to assess sediment 
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and water quality within the proposal footprint in compliance with the requirements of the NODGDM 
(Technical Appendix 16.2).  The NODGDM outlines a list of substances for which testing may be 
required and prescribes sediment concentrations (Screening Levels) of potential contaminants below 
which toxic effects on organisms are not expected.  The results of sediment sampling are discussed in 
Section 6.4.1 and summarised below. 

Sediment in King George Sound is not contaminated with tributyltin or organics (organochlorine 
pesticides, polycyclic aromatic hydrocarbons and polychlorinated biphenyls). 

Mercury and silver concentrations were found to be above the NODGDM Screening Level in surface 
and sub-surface sediments of Dredge Area 3 (Figure 6.9, Table 6.9).  Contaminant concentrations 
were compared to the relevant Screening Level using the upper 95% confidence limit of the mean 
(95% UCL).  Mercury concentrations were found to be 0.4 mg/kg in surface sediments and 0.3 mg/kg 
in sub-surface sediments, compared to a Screening Level of 0.15 mg/kg.  Silver concentrations were 
found to be marginally above the Screening Level of 1.0 mg/kg, with concentrations of 1.2 mg/kg in 
both surface and sub-surface sediments. 

As both mercury and silver were above the NODGDM Screening Level, supplemental sampling was 
required to characterise the extent and depth of the contamination and determine the bioavailability of 
the two metals.  Bioavailability is a measure of a particular contaminant’s toxicity to fauna. 

Supplemental sampling was conducted at the same sites previously sampled for sediment metals, 
however, total mercury and silver were found to be below the NODGDM Screening Level (Table 
6.11).  Sampling with depth in Dredge Area 3 (Table 6.12) showed that mercury present is confined to 
the surface sediment (0-1 m). 

The bioavailability of these metals was determined by measuring pore water concentrations 
(Technical Appendix 16.2), as pore water is assumed to represent the major route of exposure for 
biota present at the disposal area.  Mercury levels exceeded the ANZECC/ARMCANZ 99% level of 
habitat protection but were below the 95% level of habitat protection, compliant with the ANZECC 
and ARMCANZ (2000) recommended 95% species protection guideline trigger level for toxicants in 
water.  Silver bioavailability, expressed as the concentration of the metal in pore water, was found to 
be below the level of detection and below the ANZECC/ARMCANZ 99% level of habitat protection.  
Neither silver or mercury found in the sediments pose any environmental risk and as such the material 
should be suitable for unconfined disposal to sea.  The APA will seek to further reduce the risk of 
contamination through selective removal of the surface sediments containing slightly elevated levels 
of mercury.  The TSHD will target this material in the initial stages of dredging with no overflow of 
water and dump it at the centre of the offshore disposal area.  Subsequent loads of clean sediment will 
be placed around and on top of the sediment to prevent the re-suspension and mobilisation of this 
material and reduce its availability to sediment biota. 

Sediment contamination may also impact on other environmental quality management framework 
values including: 

• maintenance of fishing and aquaculture (Section 9.1.5); and  

• recreation and aesthetics (Section 9.1.6). 

Summary of Sediment Nutrient Analysis: Sampling for nutrients in the sediments adjacent to the 
proposed reclamation area indicated that total nitrogen and total phosphorus levels were marginally 
above detection levels.   
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Analysis of ammonium in elutriates prepared from nutrient rich sediment collected from the entrance 
to Princess Royal Harbour indicated that neat elutriate does not exceed the 99% level of habitat 
protection and therefore is not toxic to marine biota.   

The levels of nitrogen and phosphorus in the neat elutriate, however, exceeded the 
ANZECC/ARMCANZ guideline default trigger values for chemical stressors for south-west Australia 
inshore marine waters, with a 40 fold dilution required to reduce the nutrient levels (primarily 
ammonium) to guideline levels.  High resolution modelling of the entrance to Princess Royal Harbour 
to predict alterations to flushing and channel flow (Section 11.1.3) was used to determine the dilution 
rates of particles in fluid through the seawall of the land reclamation area over several months.  
Anticipated dilutions are presented in Figure 9.14.  A two fold dilution is anticipated for the actual 
dredge discharge concentrations into the reclamation area, with modelling indicating that a further 20 
fold dilution of dredge discharge will occur within 60 m of the seawall (achieving a 40 fold dilution). 

 
Figure 9.14 Dilution Rates of Particles Released Through the Seawall. 

Elevated nutrients may also impact on other aspects of the marine environment including: 

• BPPH health (Section 9.2.4) through increased algal activity; and 

• recreation and aesthetics (Section 9.1.6). 

Potential Impacts from Spills and Discharges 

Dredging and land reclamation activities could impact marine sediment and water quality through new 
contamination from spills or accidental discharges such as spills of diesel, oil and grease. 

Contamination of marine sediment and water through accidental discharges may also impact on other 
environmental quality management framework values including: 

• BPPH health (Section 9.2.4);  

• maintenance of fishing and aquaculture (Section 9.1.5); and  

• recreation and aesthetics (Section 9.1.6). 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  149

9.1.4.2 Management of Ecosystem Health 
The APA will, as a minimum, maintain marine water and sediment quality to protect environmental 
values, in accordance Environmental Quality Criteria defined in the ANZECC (2000) Guidelines for 
Fresh and Marine Waters, and the EPA Draft Environmental Protection (State Marine Waters) Policy 
1998.  The boundaries for application of the environmental value of Ecosystem Health within the Port 
area are shown in Figure 9.6. 

Management of Turbidity  

Turbidity associated with the construction of the land reclamation area will be minimised through 
allowing water to settle before it is returned to the sea, use of a sluice/ weir box and the use of 
geotextile material to line the sea wall (Section 5.1.5).   

Turbidity associated with dredging will be managed to minimise impacts to sensitive marine sites 
through management of the dredge path, schedule and method.   

The dredge method proposed for the TSHD is to commence each “run” in Princess Royal Harbour and 
proceed outwards along the channel into King George Sound.  As overflow from the hopper does not 
occur for approximately the first ten minutes of each loading cycle, the extent of overflow (and hence 
turbidity generation) is minimised in the most sensitive regions in and near Princess Royal Harbour.  
This method also maximizes underkeel clearance (minimising propeller wash) because the draft of the 
dredge increases approximately in line with the depth of the channel as it proceeds into King George 
Sound.  The overflow from the TSHD will be released via a submerged outlet located in the ships hull 
below the waterline (approx 5-9 m below), and the release of dredge material approximately 5-9 m 
below the waterline will be via bottom doors that open simultaneously to reduce fallout time and 
depth to the seabed and thus minimises turbidity generation.  These dredging management options 
have been incorporated into the model predictions. 

The Dredge and Land Reclamation Management Plan outlines a monitoring and reporting process 
involving water quality and seagrass monitoring.  Once the dredge timing has been scheduled, 
monitoring sites will be selected within the modelled zone of temporary loss damage, zone of 
influence and at a minimum of two reference sites outside the predicted zone of impact, in 
consultation with the DEC.  Baseline data will be collected from the reference sites and the impact 
sites prior to dredging, with the monitoring programmes implemented as dredging commences. 

The monitoring programmes involve regular surveys, with site specific trigger values initiating staged 
management actions and controls to minimize turbidity throughout the dredge programme.   

The Water Quality Monitoring and Reporting Processes are provided diagrammatically in Figure 9.15, 
with the Seagrass Health Monitoring and Reporting Process provided in Figure 9.16. 
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Staged Monitoring and Reporting Process: 
Water Quality Monitoring

Water Quality Monitoring
Frequency:
Daily for light attenuation and weekly for chemistry unless conditions 
unsafe to undertake monitoring.
Locations:
Reference sites and potentially affected areas within the: zone of loss, 
zone of effect and zone of influence.
Method:
Fixed data logger measuring light attenuation with depth.
Water samples and laboratory analysis for water chemistry.
Threshold values determined from reference sites compared to a 14 
day running average.
Reporting:
Report results to DEC monthly after the commencement of 
monitoring.

Water Quality exceeds 80th

percentile of threshold 
value?

No

Water Quality exceeds 95th

percentile of threshold 
value?

Water Quality exceeds 99th

percentile of threshold 
value?

Yes

Yes

Level 1 Management 
TSHD: implement the following:

Maximise overflow level;
Utilise favourable tides/weather/currents to 
minimise impacts; and
Reduce prop wash by managing the loading 
sequencing (dredge to progressively deeper 
water).

For CSD/ Backhoe/ Dragline/Clamshell 
implement the following where appropriate:

Relocate the dredge from sensitive areas.

Level 2 Management
Continue implementing Level 1 Management 
strategies plus:
TSHD: 

Minimise draining of excess water enroute 
to dumpsite (subject to operational safety); 
and
Temporarily restrict areas that can be 
dredged to minimise impacts/reduce 
turbidity (relocate dredge).

For CSD/ Backhoe/ Dragline/Clamshell: 
Deploy silt curtain at return water outlet of 
the land reclamation area; and
Temporarily restrict areas that can be 
dredged to minimise impacts/reduce 
turbidity (relocate dredge).

No

No

Commence Seagrass Health Monitoring
Yes

Figure 9.15
Water Quality and Monitoring
Reporting Process
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Shoot density 
decrease by

< 20%?

Seagrass Health Monitoring
Frequency:
Every 14 days once triggered by water quality 
exceedance unless sea state or turbidity prevents 
undertaking the survey.
Locations:
Reference sites and potentially affected areas within 
the: zone of loss, zone of effect and zone of influence.
Method:
Shoot density and epiphyte load.
Reporting:
Report results to DEC monthly after the commencement 
of monitoring.

Shoot density 
decrease by 

<30%?

Shoot density 
decrease by 

<40%?

Shoot density 
decrease by 

<50%?

Shoot density 
decrease by 

50%?

 Monitoring and Reporting Process: 
Seagrass Health Monitoring

No
Continue Dredging and 
Disposal Management 
Strategies outlined for 

Water Quality Monitoring.
Yes

Yes

Level 3 Management
THSD: implement the following:

Maximise overflow level;
Utilise favourable tides/weather/currents
to minimise impacts; 
Minimise draining of excess water 
enroute to dumpsite (subject to 
operational safety); and
Reduce prop wash by managing the 
loading sequencing (dredge to 
progressively deeper water).

 CSD/ Backhoe/ Dragline/Clamshell
Implement the following:

Relocate the dredge from sensitive 
areas;
Deploy silt curtain at return water outlet 
of land reclamation area; and 
Install additional internal bunding in land 
reclamation area to increase water 
retention time.

No

No

Level 4 Management 
Continue implementing Level 4 
Management strategies plus:
TSHD:

Reduce loading times.

CSD/ Backhoe/ Dragline/Clamshell:
Reduce pumping rate.

Level 5 Management
Continue implementing Level 5 
Management strategies plus:
THSD:

Reduce overflow; and
No overflow in areas where plume will be 
directed towards effected area.

 CSD/ Backhoe/ Dragline/Clamshell
Trial single shift  dredging and review 
impact.

Level 6 Management
Cease Dredging and re-locate;
Consult with DEC; and
Convene Dredge Management Group to 
discuss options.

Yes

Yes

No

No

Figure 9.16
Seagrass Health Monitoring
and Reporting Process
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Staged Monitoring and Reporting Process: Missed Surveys

Seagrass Health Monitoring
Frequency:
Every 14 days once triggered by water quality 
exceedance unless sea state or turbidity prevents 
undertaking the survey
Locations:
Impact, potentially affected and reference sites
Method:
Shoot density and epiphyte load
Reporting:
Report results to DEC monthly after the 
commencement of monitoring

Single survey 
missed

2 consecutive 
surveys missedYes

Yes

No

No

TSHD: implement the following:
Maximise overflow level;
Utilise favourable tides/weather/currents to 
minimise impacts; and
Temporarily restrict areas that can be dredged 
to reduce turbidity .

For CSD/ Backhoe/ Dragline/Clamshell implement 
the following where appropriate:

Relocate the dredge from sensitive areas.

Select best management strategy from the 
following options in consultation with DEC to 
ensure survey can be carried out:
TSHD

Maximise overflow level;
Utilise favourable tides/weather/currents to 
minimise impacts; 
Temporarily restrict areas that can be dredged 
to reduce turbidity;
Minimise draining of excess water enroute to 
dumpsite; 
Reduce loading times; and
Reduce prop wash by managing the loading 
sequencing (dredge to progressively deeper 
water).

CSD/ Backhoe/ Dragline/Clamshell 
Relocate the dredge;
Deploy silt curtain at return water outlet;
Reduce to single shift;
Reduce pumping rate; and
Install additional internal bunding in 
reclamation area.

Figure 9.17
Seagrass Health Monitoring -
Missed Surveys
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Management of Sediment Contamination Release 

Metals: Investigations have indicated that neither silver or mercury identified in the sediments pose 
any environmental risk as they meet the 95% upper confidence limit (UCL) for habitat protection and 
as such the material is suitable for unconfined disposal to sea (ANZECC/ARMCANZ, 2000 and 
NODGDM, 2002).  The APA will seek to reduce the risk of contamination even further through 
selective removal of the slightly elevated mercury sediments in the initial stages of dredging.  As the 
mercury is confined to the top one metre of sediments south of the channel bend, the TSHD dredge 
will selectively target this material with no overflow of water and dispose it at the centre of the 
offshore disposal area.  At the disposal site, subsequent loads of clean sediment will be placed around 
and on top of the sediment, covering the elevated levels of mercury to prevent the re-suspension and 
mobilisation of this material as well as reducing its availability to sediment biota. 

Nutrients: To prevent oxidation of peaty material, reduce the risk of remobilisation of nutrients and 
transport of these nutrients within the marine ecosystem, both dredges will be utilised whilst dredging 
the entrance to Princess Royal Harbour.  The TSHD will target peaty material by initially dredging the 
portion of the channel in Princess Royal Harbour and moving along the channel alignment out into 
King George Sound.  Due to the direction of dredging, there will be no overflow of potentially high-
nutrient water until the dredge has moved out into the Sound.  Overflow of potentially nutrient rich 
water in to King George Sound and disposal of this material at the disposal site is not anticipated to 
have any negative environmental impacts due to the small quantity of the material (approximately 9, 
450 m3) and the mixing and dilution capacity of King George Sound.  At the disposal site, subsequent 
loads of clean sediment will be placed around, and on top of the sediment containing elevated levels 
of nutrients to prevent re-suspension and mobilisation. 

The CSD will then be used to dredge the remaining nutrient rich sediment nearest to the land 
reclamation area.  The CSD will pump these sediments into the reclamation area, minimising the 
chance of a nutrient flux (mobilisation) into the surrounding waters and preventing oxidation of peaty 
material.  Natural flow through the entrance of Princess Royal Harbour is anticipated to aid the 
dilution of any minor nutrient flux that may occur from the dredge activity. 

Monitoring of water quality and BPPH within Princess Royal Harbour during the dredging and land 
reclamation will be conducted and used as indicators of management performance.  Details of the 
monitoring programme will be outlined in the Dredge and Land Reclamation Management Plan. 

Management Strategies to Prevent Spills and Discharges 

Hydrocarbon storage during land reclamation, dredging and off shore disposal of excess dredge 
material will be in compliance with the DoIR ‘Dangerous Goods in Ports’ Guidance Note to ensure 
offsite contamination does not occur.  The Dredge and Land Reclamation Management Plan for 
construction works will outline measures to minimise the risk of spills and contamination to marine 
water and sediment.  Management measures will include: 

• training site personnel in spill response management; 

• locating spill response equipment in the vicinity of work areas,  

• reporting and rapid response to spills; and 

• ensuring that all vessels associated with the Project works have spill prevention and clean-up 
procedures on board at all times. 

The activities within the Albany Port Expansion Proposal are under the jurisdiction of the APA.  The 
Harbour Master maintains an Albany Port Authority Oil Spill Contingency Plan which outlines the 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  158

management response to oil spills at the Port.  This document is part of the Port’s overarching 
Emergency Response Plan which is aligned with the WA Marine Oil Pollution Emergency 
Management Plan. 

Ongoing water and BPPH monitoring will be conducted throughout the Albany Port Expansion 
Proposal works.  Marine water and sediment quality objectives will be used as indicators of 
management performance during monitoring, to be outlined and implemented as part of the Dredge 
and Land Reclamation Management Plan. 

9.1.4.3 Predicted Outcome for Ecosystem Health 
Turbidity  

The major impact of turbidity associated with dredging will be in the vicinity of the dredge channel 
and offshore disposal areas via direct, physical perturbation (Figure 9.7, Figure 9.8 and Figure 9.9).  
No impacts are anticipated in the southern and eastern parts of King George Sound, or the southern 
and western parts of Princess Royal Harbour.  Low to moderate impacts from turbidity are anticipated 
along the northern shoreline of King George Sound as a consequence of a clockwise circulation 
pattern within King George Sound.  

Management of the dredge path, schedule and method will be combined with an appropriate 
monitoring programme to ensure that environmental quality guidelines relevant to a high level of 
ecological protection (ANZECC/ ARMCANZ, 2000) for the slightly to moderately disturbed 
ecosystems of Outer Princess Royal Harbour and King George Sound are achieved.   

Sediment Contamination 

Metals: Bioavailability data for mercury and silver contaminated sediments meet the ANZECC/ 
ARMCANZ requirements for habitat protection.  These sediments do not pose an environmental risk 
and should be suitable for unconfined offshore disposal.  APA will implement additional management 
measures, however, to minimise the turbid plume associated with the mercury contaminated sediment 
and bury the contaminated sediment beneath clean sediment at the disposal site.  The likelihood of 
metal contamination as a consequence of the proposed works is therefore, low.   

Nutrients: The nutrient rich, peaty material adjacent to the land reclamation area will be disturbed, but 
not oxidised, during dredging activities.  Management of the TSHD method in the initial stages of 
dredging will result in the removal of the majority of this material and minimisation of the quantity of 
potentially nutrient rich water entering Princess Royal Harbour.  The removal of the remainder of the 
nutrient rich sediment, using the CSD, is anticipated to have negligible impacts to seagrasses and 
water quality due to the short duration of the CSD dredging and reclamation activity (4 weeks) and the 
tidal and wind driven mixing in the area as indicated by the hydrodynamic modelling.  Tidal mixing in 
both King George Sound and Princess Royal Harbour will ensure adequate mixing of any nutrients 
liberated, such that levels do not exceed environmental guidelines. 

Spills and Discharges 

Due to the implementation of management strategies, there will be no contamination of marine 
sediment and water through spills and discharges during dredging and construction. 
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Section 9.1.5 Fishing and Aquaculture 

9.1.5.1 Potential Impacts to Fishing and Aquaculture 
Environmental Quality Objectives 

The environmental quality objectives for fishing and aquaculture are; the maintenance of aquaculture, 
and the maintenance of aquatic life for human consumption.  These environmental quality objectives 
apply throughout King George Sound and Princess Royal Harbour, except within the buffer/exclusion 
zone directly adjacent to the berths and seawalls, turning basin and shipping channel as designated 
under Regulations 89 and 91 of the Port Authorities Regulations, 2001. 

The environmental quality guidelines and standards recommended for the protection of fishing and 
aquaculture are the:  

• Australian New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and 
ARMCANZ, 2000); 

• Western Australian Shellfish Quality Assurance Program (HDWA & FWA, 1999); and the  

• Australian and New Zealand Food Standards Code (ANZFA, 2000). 

These environmental quality guidelines are intended to be used as triggers that initiate a monitoring 
and assessment programme as they are measurable indicators of a potential threat to human health.  
The guidelines provide for the assessment of: 

• Physio-chemical stressors including alkalinity, oxygen availability and demand, carbon 
dioxide, hardness, pH, salinity, temperature and suspended solids. 

• Inorganic toxicants, particularly heavy metals.  Those of greatest concern to fisheries and 
aquaculture include aluminium, arsenic, cadmium, chromium, copper, iron, lead, mercury, 
nickel and zinc. 

• Organic toxicants: include detergents, surfactants, hydrocarbons, pesticides, phenolic 
compounds and polychlorinated biphenyls originating from industrial, agricultural and 
domestic activities.   

• Pathogens and biological contaminants include algal blooms, algal toxins, bacteria, viruses 
and parasites. 

These standards will be applied to Project areas with a risk of impacting on aquaculture and 
commercial and recreational harvesting of aquatic life. 

Potential Impacts from Physio-chemical Stressors 

The greatest physio-chemical stressor to marine fish and aquaculture species associated with the 
proposal is the creation of short-term higher sediment loads in the water column.  An increase in TSS 
may directly impact on fisheries and aquaculture through reduced visibility resulting in changes to 
behaviour such as fish feeding and predator avoidance.  Physiological disturbance of marine species 
such as clogging of filter-feeding morphological features potentially impacts commercial fish species 
such as pilchards and aquaculture species such as mussels which rely on filter feeding.   

Assessment of turbidity levels in King George Sound (SKM, 2007) recorded natural levels of TSS 
ranging between 1 mg/L and 29 mg/L in July to September of 2005 (Figure 6.14).  Modelling 
indicates (Figure 9.18, Figure 9.19, Figure 9.20) that average levels of turbidity from the dredging 
operation could reach 20 mg/L in the dredge channel and offshore disposal site during bottom 
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dumping.  The model overestimates the potential impacts as it records the highest turbidity within the 
water column for each grid cell.   

It is anticipated that the dredge plume will not significantly impact mobile marine species in the 
Albany area as turbidity exceeding natural background levels will be spatially limited (Figure 9.7, 
Figure 9.8 and Figure 9.9) and temporally limited to a period of four to seven months.  Pilchard 
spawning is unlikely to be affected by suspended sediments associated with dredging as spawning 
occurs offshore on the continental shelf, outside of the potential impact footprint. 

Modelling indicates that the aquaculture leases north of Mistaken Island (lease numbers AQU/596, 
AQU/209, AQU/597, AQU/598) and south of Mistaken Island (lease numbers AQU/599 and AQU/ 
600) are in a zone potentially exposed to an average TSS level of 1 mg/L if dredging is undertaken 
during a winter – spring meteorological pattern of westerly winds (July to October, Figure 9.19), or 
during a spring - summer meteorological pattern of easterly and westerly winds (November to 
February, Figure 9.20).  If dredging is undertaken during an autumn meteorological pattern of easterly 
winds (March to June, Figure 9.18), the aquaculture leases may be exposed to an average TSS of 5 
mg/L.  This does not represent a sustained level of turbidity, rather an average of intermittent plumes 
moving through the area.   

Modelling indicates that the aquaculture lease (AQU/420) north of Isthmus Hill (on the southern shore 
of King George Sound) will not be exposed to turbidity if dredging is conducted November to 
February (Figure 9.20).  The lease may be exposed to an average turbidity of 1 mg/L if dredging is 
conducted from July to October (Figure 9.19), and intermittent turbidity with an average between 1 
mg/L and 5 mg/L if dredging is conducted March to June (Figure 9.18).  Aquaculture leases within 
Oyster Harbour (AQU/201, AQU/202 and AQU/203), may be exposed to dredge-induced TSS of up 
to 1 mg/L (Figure 9.18, Figure 9.20).  

The mussels will not be impacted by sedimentation as the mussel lines are suspended in the water and 
mussels can achieve a limited degree of movement for repositioning to avoid getting smothered by 
accreting sediments (Bayne et al., 1976).  Increased sedimentation along aquaculture infrastructure, 
however, could potentially result in disruption to aquaculture operations for cleaning and repair 
although this is unlikely. 

The mussels are unlikely to be negatively impacted by TSS associated with the dredging as the 
average modelled TSS over most of the aquaculture leases in the three dredge periods is 1 mg/L.  
Intermittent turbidity generated during an autumn meteorological pattern of easterly winds (March to 
June, Figure 9.18) may reach an average of 5 mg/L at some of the aquaculture leases.  This is within 
the ANZECC physio-chemical stressor guidelines for the protection of aquaculture species which 
recommends TSS less than 10 mg/L for saltwater production (ANZECC, 2000).  Bivalve filtration has 
been found to increases rapidly with increasing particle concentration, reaching a plateau at particle 
concentrations of 1-5 mg/L and declining to zero at particle concentrations over 200 mg/L (Widdows 
et al., 1979a).  It is anticipated that short periods of sediment loading greater than the predicted 
average of 1 mg/L to 5 mg/L will not adversely impact mussel production as mussels can withstand 
high silt loading over short periods by closing their valves.  During prolonged periods of moderate 
sediment loading, bivalves tend to reduce their net pumping rates and reject excess filtered material as 
pseudofaeces, which could potentially slightly reduce aquaculture production. 

Indirect impacts of turbidity to fisheries and aquaculture could potentially include decreases in 
phytoplankton productivity through a reduction in light availability.  As phytoplankton form the basis 
of the food chain for most aquaculture species including mussels, reductions in phytoplankton 
productivity near aquaculture leases could decrease production.  Sedimentation, turbidity and light 
attenuation may potentially reduce the suitability of seagrass meadows and sub-tidal reefs as habitat 
for sheltering and foraging for commercially and recreationally important species, affecting catches 
and fishery viability in the short term. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  161

 

As for Figures 9.7 to 9.9, the colour codes were chosen to distinguish the different range in turbidity concentrations.  This is 
not an indication of water coloration. 
Figure 9.18 Average turbidity (TSS) During the Dredge Programme Modelled from March 

to June. 

 
As for Figures 9.7 to 9.9, the colour codes were chosen to distinguish the different range in turbidity concentrations.  This is 
not an indication of water coloration. 
Figure 9.19 Average turbidity (TSS) During the Dredge Programme Modelled from July to 

October. 

Key: 
Major Recreation Areas: 
1. Shallows used by crabbers in 
season. 
2. Shoal Bay area used by 
some swimmers and as a horse 
training facility. 
3. Middleton Beach is the most 
populated area, utilised for 
water sport by locals and 
tourists. 
4. Frenchman Bay beaches are 
popular swimming beaches. 
5. Gull Rock Beach is a 
popular swimming beach. 
6. The HMAS Perth near Seal 
Island is a SCUBA site. 
7. Emu Point and Oyster 
Harbour are utilised for 
swimming, fishing, kayaking 
and boating. 
Approximate loctions of 
Aquaculture Leases are 
shown in grey. 

Key: 
Major Recreation Areas: 
1. Shallows used by crabbers in 
season.  
2. Shoal Bay area used by 
some swimmers and as a horse 
training facility. 
3. Middleton Beach is the most 
populated area, utilised for 
water sport by locals and 
tourists. 
4. Frenchman Bay beaches are 
popular swimming beaches. 
5. Gull Rock Beach is a 
popular swimming beach. 
6. The HMAS Perth near Seal 
Island is a SCUBA site. 
7. Emu Point and Oyster 
Harbour are utilised for 
swimming, fishing, kayaking 
and boating. 
Approximate loctions of 
Aquaculture Leases are 
shown in grey. 
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As for Figures 9.7 to 9.9, the colour codes were chosen to distinguish the different range in turbidity concentrations.  This is 
not an indication of water coloration. 

Figure 9.20 Average turbidity (TSS) During the Dredge Programme Modelled from 
November to February. 

Potential Impacts from Inorganic Toxicants 

Sediment chemistry analysis (Section 6.4.1) found elevated levels of mercury and silver in the surface 
sediment of Dredge Area 3.  Fishing and Aquaculture is the most conservative environmental value 
for assessing bioaccumulation.  According to the Australian New Zealand Guidelines for Fresh and 
Marine Water Quality (ANZECC/ARMCANZ, 2000), the guideline values for the protection of 
aquaculture species is 1 µg/L for mercury, and 3 µg/L for silver.  The ANZFA Food Standards Code 
(2006) sets the maximum level of mercury allowed in fish and molluscs for human consumption as 
0.5 mg/kg wet weight. 

Pilchards and biota known to occur at the potential disposal areas (primarily infaunal species or 
benthic epifauna) are principally filter feeders or scavengers and are unlikely to ingest sediment 
directly.  The major route of exposure is likely to be direct contact with pore water.  Pore water 
analysis (Section 6.4.1) found that mercury was detectable (0.3 µg/L), but was below the 
ANZECC/ARMCANZ 95% level of habitat protection, meeting the prescribed habitat protection 
criteria. 

The potential for bioaccumulation of the sediment bound mercury in Dredge Area 3 in mussels within 
aquaculture leases is low due to the spatial separation of the contaminated material and the leases, 
together with the low bioavailability of the mercury.  The contaminated material is confined to the top 
1 m of one portion of Dredge Area 3, located in a part of the channel furthest from the aquaculture 
leases.  Bioavailability assessment detected mercury levels in pore water of 0.3 µg/L, which is well 
below the ANZECC/ARMCANZ (2000) guideline level of 1 µg/L and the ANZFA Food Standards 
Code (2006) maximum allowable mercury level of 0.5 mg/kg wet weight in fish and molluscs for 
human consumption.   

Key: 
Major Recreation Areas: 
1. Shallows used by crabbers in 
season. 
2. Shoal Bay area used by 
some swimmers and as a horse 
training facility. 
3. Middleton Beach is the most 
populated area, utilised for 
water sport by locals and 
tourists. 
4. Frenchman Bay beaches are 
popular swimming beaches. 
5. Gull Rock Beach is a 
popular swimming beach. 
6. The HMAS Perth near Seal 
Island is a SCUBA site. 
7. Emu Point and Oyster 
Harbour are utilised for 
swimming, fishing, kayaking 
and boating. 
Approximate loctions of 
Aquaculture Leases are 
shown in grey. 
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Organic Toxicants and Biological Contaminants 

Prevention of hydrocarbon spills potentially associated with the Albany Port Expansion Proposal is 
addressed in 9.1.4.2, with prevention of the introduction and spread of marine species addressed in 
Section 9.3.4.   

9.1.5.2 Management of Fishing and Aquaculture 
Impacts to aquaculture industries in King George Sound will be minimised through managing the 
dredge schedule and path to minimise the movement of turbid plumes (Section 9.1.2) in the vicinity of 
the aquaculture leases where possible.  Impacts to fisheries will be minimised through managing 
potential impacts to BPPH (Section 9.2) which provide habitat for commercial fisheries such as 
pilchards.   

Potential for bioaccumulation of contaminated sediment in mussels is low, however; additional 
precautionary measures will be implemented through the management of dredging.  As the mercury is 
confined to the top 1 m of sediment in a localised portion of the channel, the dredge will selectively 
remove this material for disposal at the offshore disposal site with no overflow of water to prevent the 
creation of a contaminated plume. 

9.1.5.3 Predicted Outcome for Fishing and Aquaculture  
Physio-chemical Stressors 

Dredging is not anticipated to impact fish stocks as turbidity will be spatially and temporally limited 
and the affected species are highly mobile.   

Average TSS has been modelled to be 1 mg/L or less in the vicinity of aquaculture leases during 
dredging scenarios modelled from July to October (Figure 9.19) and November to February (Figure 
9.20).  Average turbidity generated during an autumn meteorological pattern of easterly winds (March 
to June, Figure 9.18) reaches an average of 5 mg/L at some of the aquaculture leases.  This is within 
the ANZECC physio-chemical stressor guidelines for the protection of aquaculture species and is 
unlikely to negatively impact the production of mussels within the leases.  

Increased turbidity is unlikely to impact on the quality of aquaculture products, however, prolonged 
moderate exposure of mussels to silt may decrease aquaculture production and incur additional costs 
through disruption to aquaculture operations for infrastructure cleaning and repair.  The potential for 
these scenarios to eventuate are considered unlikely.   

Inorganic Toxicants 

Dredging of mercury contaminated sediment is unlikely to impact marine species in King George 
Sound as the bioavailability of the mercury was within the 95% level of habitat protection.  The 
mercury is unlikely to bioaccumulate in filter feeding organisms as the levels detected in pore water 
(0.3 µg/L) are well below the allowable level of 1 µg/L (ANZECC/ARMCANZ, 2000).  In addition, 
the contaminated material will be dredged so as to minimise the creation of a plume containing 
contaminated sediment.   
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Section 9.1.6 Recreation and Aesthetics 

9.1.6.1 Potential Impacts to Recreation and Aesthetics  
Environmental Quality Objectives 

The environmental quality objectives for recreation and aesthetics are the: 

• Maintenance of primary contact recreation values. 

• Maintenance of secondary contact recreation values. 

• Maintenance of aesthetic values. 

These environmental quality objectives apply throughout King George Sound and Princess Royal 
Harbour, except within the buffer/exclusion zone directly adjacent to the berths and seawalls, turning 
basin and shipping channel as designated under Regulations 89 and 90 of the Port Authorities 
Regulations, 2001. 

The environmental quality guidelines and standards recommended for the protection of recreation and 
aesthetics are the:  

• Australian Guidelines for Managing Risks in Recreational Water (NHMRC, 2005). 

• Guidance Statement No. 33 Environmental Guidance for Planning and Development (Draft, 
EPA, 2006). 

• Australian New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ 
ARMCANZ, 2000). 

Water quality characteristics relevant to primary contact, secondary contact and no contact 
recreational use are outlined in Table 9.3.  

Table 9.3 Water Quality Characteristics Relevant to Recreational Water Use. 

Characteristics Primary Contact  
(eg swimming) 

Secondary Contact 
(eg boating) 

Visual use (no 
contact 

Microbiological guidelines X X  
Nuisance organisms (eg algae) X X X 
Physical and chemical guidelines:    

Aesthetics X X X 
Clarity X X X 
Colour X X X 
pH X   
Temperature X   
Toxic chemicals X X  
Oil, debris X X X 

Table 5.2.1, from the Australian New Zealand Guidelines for Fresh and Marine Water Quality, 2000. 

Turbidity associated with the proposal potentially has a range of social impacts, depending on the 
location, duration and sediment load of the plume.  Potential impacts include: 

• Impacts to water quality at nearby beaches and dive wrecks. 

• Decreased visual amenity in Princess Royal Harbour and King George Sound. 

• Impacts to tourism. 
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Potential Impacts to Recreational Water Quality 

Sites within Princess Royal Harbour and King George Sound utilised for primary contact recreational 
activities have been identified and are presented in Figure 6.31.  The seven major areas for contact 
recreation are: 

1. The shallows in the western end of Princess Royal Harbour are occasioned by crabbers in season 
(late summer / autumn). 

2. The Shoal Bay area is used by some swimmers and as a horse training facility. 

3. The beaches in Frenchman Bay are popular swimming beaches. 

4. Middleton Beach is the most populated area, utilised for water sport by both locals and tourists. 

5. Gull Rock Beach is a popular swimming beach. 

6. The HMAS Perth near Seal Island is a popular SCUBA diving site. 

7. Emu Point and Oyster Harbour are utilised for swimming, fishing, kayaking and boating. 

Modelling indicates that a large portion of King George Sound will be subject to some influence of 
turbidity associated with the dredge programme, albeit at extremely low levels.  Figures showing 
average turbidity throughout the dredge programme in relation to sites utilised for primary contact 
recreation are presented in Figure 9.18, Figure 9.19 and Figure 9.20.  The concentration of the plume 
zones of influence and impact will decrease considerably in a concentric manner away from the 
dredge, with the potential for build up and re-suspension of sediments along the northern shore-lines.  
The average levels of turbidity at each of the identified primary contact recreational areas are outlined 
below. 

1, 2 & 6: The western end of Princess Royal Harbour, the Shoal Bay area and the HMAS Perth dive 
site and reefs will not be impacted by the turbidity.   

3: Some of the beaches in Frenchmans Bay will be exposed to an average turbidity of 1 mg/L during 
the July to October dredge scenario, with an average TSS of 5 mg/L anticipated during the March to 
June and November to February dredge scenarios.   

4: Middleton Beach will be exposed to an average turbidity of between 1 mg/L and 5 mg/L during the 
March to June and November to February dredge scenarios, with less turbidity (average 1 mg/L) 
predicted during the July to October scenario.   

5: Gull Rock Beach will be exposed to average TSS of 10 mg/L during the March to June and July to 
October scenarios, with less turbidity (average 5 mg/L) predicted during the November to February 
dredge scenario. 

7. Emu Point and Oyster Harbour are utilised for swimming, fishing, kayaking and boating. 

Some portions of Oyster Harbour may be subjected to very occasional low TSS levels (average 1 
mg/L) at various times throughout the dredge programme.  This level of turbidity is highly unlikely to 
impact the ecosystems within Oyster Harbour as 1 mg/L represents half the ambient TSS levels (2 
mg/L) measured in King George Sound (Section 6.4.3).  

Pathogens such as faecal coliforms and enterococci enter the marine environment through the 
discharge of sewage via ocean outfalls and from stormwater system overflows to rivers and streams.  
Disturbance of bottom sediments and the peaty material found in the entrance to Princess Royal 
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Harbour (Section 6.3.4) will re-suspend bottom sediments, but will not introduce fresh faecal matter 
into the water column.     

The release of large quantities of nutrients into the marine environment has the potential to cause algal 
blooms affecting recreational water quality.   

Potential Impacts to Visual Amenity 

Visually, the sediment plume may affect local residents, recreational boating, scenic tourist sites and 
charter boat tours by temporarily diminishing the visual amenity of Princess Royal Harbour and King 
George Sound while dredging is in progress. 

Three possible dredging periods were simulated (Technical Appendix 16.1).  Sample plots provided in 
Figure 9.7, Figure 9.8 and Figure 9.9 show the predicted TSS plumes during varying meteorological 
conditions.  These plots provide an insight to the variations that are likely to occur as a result of 
changes to dredge location, tidal phase and wind strength and direction during the dredging 
programme. 

The amenity of residents and visitors in areas overlooking the proposed dredging and land reclamation 
activities will potentially be affected while dredging is in progress as sediment plumes will be visible 
in Princess Royal Harbour and King George Sound.  However, the socio-economic benefits of the 
proposal to the region will outweigh any potential short-term disruptions to amenity.    

Potential Impacts to Tourism  

The dredging activity could potentially cause a temporary decrease in the number of whales entering 
King George Sound, which could in turn impact the whale watching industry.  As discussed in Section 
9.3.3, increased turbidity and activity in King George Sound is not anticipated to impact cetaceans. 

9.1.6.2 Management of Recreation and Aesthetics 
Management of Recreational Water Quality  
The effect of turbidity on visual amenity above and below water has been assessed and the 
information used as part of the continuing public awareness programme.  Water quality will be 
managed as described in Section 9.1.4.2 to ensure that it is maintained throughout the proposed works.  
In the event that an unexpected zone of influence transpires, consideration will be given to the 
establishment of sampling programmes along the length of Middleton and Goode Beaches to ensure 
that the swimming beach water quality complies at all times with the National Health and Medical 
Research Council’s Australian Guidelines for Recreational Use of Water. 

A preventive approach to the management of recreational water will focus on assessing and managing 
hazards and hazardous events within a risk-management framework in compliance with the Australian 
Guidelines for Managing Risks in Recreational Water (2005).  The risk characteristics identified by 
the Guidelines and relevance to the Project are outlined in Table 9.4. 

The environmental quality criteria for the protection of water quality at recreational sites will be 
derived from the Australian Guidelines for Managing Risks in Recreational Water (NHMRC, 2005).  
Baseline water quality monitoring and ongoing monitoring of indicator species throughout the dredge 
programme for microbiological water quality will be conducted as required.  The main focus of water 
quality monitoring for recreational water is bacterial/microbial levels over summer, determined 
through tests for entrococci and eccoli.  Monitoring will be conducted in consultation with the DoH, 
DoW and City of Albany near marine recreational areas to ensure the water quality is maintained.   
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Algal blooms associated with dredging activities are not anticipated.  Significant quantities of 
nutrients will not be re-suspended during dredging due to the small amount of material to be dredged 
(9,450 m3), the mixing and dilution capacity of King Gorge Sound and the implementation of dredge 
management strategies as outlined in Section 9.1.4.2.   

Management of Impacts to Visual Amenity 

Management strategies to decrease turbidity and therefore the visual impacts of dredging are outlined 
in Section 9.1.2. 

Management of Potential Impacts to Tourism 

Ongoing consultation with regulators, the general public and marine stakeholders has and will 
continue throughout the Project planning and construction.  The APA has established a Marine 
Stakeholders Group that includes relevant industry and recreational users of King George Sound and 
Princess Royal Harbour.  This group will continue to be informed of the planned Port development 
and investigation results to solicit feedback and comments that will be taken into account during the 
development planning process. 

9.1.6.3 Predicted Outcome for Recreation and Aesthetics 
Dredging and land reclamation activities will not impact water temperature or result in physical 
hazards in or around recreational water bodies. 

Turbidity associated with the dredging and construction will be temporary and managed appropriately 
to have minimal impacts to swimming beaches and dive wrecks in the Albany area.  

Disturbance of the peaty sediments in the entrance to Princess Royal Harbour and the contaminated 
sediment in King George Sound is not anticipated to result in elevated nutrients, microbial levels, or 
the spread of nutrients and contaminants into the surrounding environment.  Potential impacts will be 
minimised through management of the dredging operations (Section 9.1.4.2) to ensure water quality is 
maintained for recreational use.  

Dredging and land reclamation activities will not result in the introduction or spread of dangerous 
aquatic organisms in recreational water bodies due to the implementation of quarantine measures. 
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Table 9.4  Risks in Recreational Waters. 

Characteristic Potential Project Impact Requirements from Guidelines for 
Management 

Physical hazards  
(such as floating or 
submerged objects that may 
lead to injury). 

Dredging and land reclamation activities will 
not result in physical hazards in or around 
recreational water bodies. 

Not Applicable, however, a notice to Mariners 
in-line with standard APA procedures will be 
issued and communicated. 

Sun, heat and cold water 
temperature. 

Dredging and land reclamation activities will 
not impact the temperature of the water. 

Not Applicable. 

Microbial quality  
(such as contamination with 
fresh faecal matter) 

Disturbance of bottom sediments during 
dredging will not impact microbial water 
quality as the sediments are historical deposits 
and do not contain fresh faecal matter. 
Inputs from stormwater or river discharge into 
the Harbour during rainfall events may result 
in elevated microbial levels.  It is anticipated 
that these influxes will be diluted through 
natural flushing in King George Sound. 

Preventative risk management practices should 
be adopted to ensure that recreational waters are 
protected against direct contamination.   
The microbial quality of recreational water is 
categorised by a combination of sanitary 
inspection and microbial water-quality 
assessment. 

Cyanobacteria and algae in 
coastal and estuarine water  

Dredging in the entrance to Princess Royal 
Harbour is likely to disturb sediment 
containing nutrients from historical land uses 
within the catchment.  Large quantities of 
nutrients introduced into the marine 
environment have the potential to cause algal 
blooms, affecting recreational water quality 
and BPPH health.   
Dredge management strategies will be 
implemented to ensure significant 
concentrations of nutrients are not introduced 
into the marine environment. 

Coastal and estuarine recreational water bodies 
should not exceed: 
• ≤1 cell/mL K. brevis and/or have history but 
no current presence of Lyngbya majuscula 
and/or Pfiesteria (Green level/surveillance 
mode); or 
• > 1–10 cells/mL K. brevis and/or have L. 
majuscula and/or Pfiesteria present in low 
numbers (Amber level/ alert mode); or 
• > 10 cells/mL K. brevis and/or have L. 
majuscula and/or Pfiesteria present in high 
numbers (Red level/action mode). 

Dangerous aquatic 
organisms 

Dredging and land reclamation activities will 
not result in the introduction or spread of 
dangerous aquatic organisms in recreational 
water bodies due to the implementation of 
quarantine measures. 

Not Applicable. 

Chemical Hazards 
(contamination with 
chemicals that are either toxic 
or irritating to the skin). 
 
 
pH (6.5 – 8.5) 
Dissolved oxygen (>80%) 

Water and sediment contamination from 
accidental discharges will be minimised 
through the implementation of the Dredge and 
Land Reclamation Management Plan which 
outlines procedures to prevent and clean up 
spills.   
The spread of existing mercury and silver 
contamination will be minimised through 
management of the dredging operations 
(Section 9.1.4.2). 

Water contaminated with chemicals that are 
either toxic or irritating to the skin or mucous 
membranes are unsuitable for recreational 
purposes.  
Recreational water should have a pH in the 
range 6.5–8.5 (a pH range of 5–9 is acceptable 
in recreational waters with very poor buffering 
capacity) and a dissolved oxygen content greater 
than 80%. 

Aesthetic Aspects (visible 
materials, or substances 
producing objectionable 
colour, odour, taste or 
turbidity, and substances and 
conditions that produce 
undesirable aquatic life). 

Dredging will result in turbid plumes within 
King George Sound and at the entrance to 
Princess Royal Harbour for the duration of the 
dredge programme.  

To protect the aesthetic quality of the water 
body, the natural visual clarity should not be 
reduced by more than 20%. 
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Section 9.1.7 Cultural and Spiritual Values 

9.1.7.1 Predicted Outcome for Cultural and Spiritual Values  
The environmental quality objective for this environmental value is the maintenance of cultural and 
spiritual values.   

Shipwrecks in the vicinity of the proposed Port expansion works are listed in Table 6.27.  None of 
these sensitive sites are located in close proximity to the proposed dredge and reclamation footprint 
(Figure 6.30).  Potential impacts of TSS loads on maritime wrecks in King George Sound and 
Princess Royal Harbour are detailed in Table 6.27, however the average TSS in the vicinity of the 
maritime wrecks is predicted to range from 0 – 10 mg/L with no impacts predicted at the HMAS Perth 
dive wreck.  Therefore, the potential risk to these sensitive receptors by the proposed action is 
considered extremely low. 

Section 9.1.8 Industrial Water Supply 

9.1.8.1 Predicted Outcome for Industrial Water Supply 
The environmental quality objective for this environmental value is the maintenance of industrial 
water supply values.   

The dredging and land reclamation associated with the Albany Port Expansion Proposal will have 
limited transient impacts to marine water and sediment quality in King George Sound and Princess 
Royal Harbour.  It is not anticipated that industrial water supplies will be impacted by the proposal. 

Section 9.1.9 Environmental Management Commitments 
Commitment 4: Prior to activities that may impact on the marine environment, a Dredge and 

Land Reclamation Management Plan will be developed in consultation with the 
DEC and DEH.   

 

Commitment 5: The Dredge and Land Reclamation Management Plan will be implemented 
throughout dredging and land reclamation activities. 

Commitment 6: Prior to the commencement of dredging an ADCP will be placed in the zone of 
moderate impact within King George Sound. Logged data on 3D currents and 
TSS (derived using Sediview) will be used to re-run the DREDGE3D model in 
real time before, during and after the actual dredging campaign. 
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Section 9.2 Impacts of Dredging and Reclamation to Benthic 
Primary Producer Habitat (BPPH) 

Section 9.2.1 Management Goals for BPPH 
The management goals for BPPH are to: 

• Maintain the abundance, diversity, geographic distribution and productivity of marine biota at 
species and ecosystem levels through the avoidance or management of adverse impacts and 
improvement in knowledge. 

• Minimise direct loss and disturbance to marine habitat during dredging and dredge material 
disposal activities. 

• Minimise indirect impacts to marine habitat through turbidity and increased vessel traffic. 

Section 9.2.2 Standards and Guidelines Applicable to BPPH 
Applicable standards and guidelines include: 

• Guidance Statement No 29: Benthic Primary Producer Habitat Protection for WA’s Marine 
Environment (EPA, 2004); and 

• Australian New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ 
ARMCANZ, 2000). 

Section 9.2.3 Calculation of Potential Impacts to BPPH 
EPA Requirements 

The EPA ‘Benthic Primary Producer Habitat Protection for WA’s Marine Environment’ Guidance 
Statement No. 29 (EPA, 2004) defines BPPH as communities of marine plants and scleractinian corals 
along with the substrate that support these communities.  An ecosystem’s approach is applied to the 
management of BPPH, which takes into account the relationships of the biological, physical, and 
chemical components of aquatic ecosystems over temporal and spatial scales.   

Guidance Statement No. 29 sets out a framework using management units and the determination of 
cumulative impacts for evaluating potential damage to BPPH, and cumulative losses associated with 
the Albany Port Expansion Proposal. 

Management Units: Management unit(s) must be defined with appropriate categories of ecological 
protection assigned.  The six categories of ecological protection have differing cumulative loss 
thresholds against which the proposal’s potential impacts on BPPH are assessed.  These are outlined 
in Table 9.5. 

Cumulative Impacts: Both the current extent and an estimate of the pre-European extent of each type 
of BPPH in the management unit(s) must be determined for each management unit to establish the 
baseline for cumulative impact assessment.   
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Table 9.5 EPA Categories of Ecological Protection and Cumulative Loss Thresholds. 

Category Description 
Cumulative Loss Threshold 
(percentage of original BPPH within a 

defined management unit) 
A Extremely special areas 0% 
B High protection areas other than above 1% 
C Other designated areas 2% 
D Non-designated areas 5% 
E Development areas 10% 
F Areas where cumulative loss thresholds have been 

significantly exceeded 
0% net damage/loss 

(+ Offsets) 

Management Units 

For the purposes of considering the impact of habitat loss on ecological integrity for this Project three 
management units have been chosen as follows: 

• Management Unit 1: Princess Royal Harbour (28.9 km2 or 2,889.2 ha); 

• Management Unit 2: Inner King George Sound encompassing the proposed channel and 
habitat that could potentially be affected by dredging (65.4 km2 or 6,540.9 ha); and 

• Management Unit 3: Outer King George Sound encompassing the offshore islands and 
shoreline areas potentially affected by disposal of dredge material (54.8 km2 or 5,478.8 ha). 

Both Management Units 2 and 3 are greater than 50 km2 in order to encompass the area of potential 
effects on seagrasses as a result of dredging and disposal.   

The categories for marine ecosystem protection and the allowable cumulative loss threshold of 
Benthic Primary Producer Habitat within the three management Units are as follows: 

• Management Unit 1:  Category F (Area where cumulative loss threshold has been 
significantly exceeded) thus a 0% net damage/loss (+ offsets); 0% net 
damage/loss (+ Offsets). 

• Management Unit 2:  Category D (Non-designated Area); 5% cumulative loss threshold. 

• Management Unit 3: Category C (Other designated Area); 2% cumulative loss threshold. 

The methods used to determine the extent of BPPH present in each management unit is outlined in 
Section 6.5.1. 

Cumulative Impacts 

Human-induced BPPH loss has been divided into historical loss and potential loss associated with the 
project for both Princess Royal Harbour and King George Sound, as follows, for calculation purposes: 

Historical Loss:  The condition of BPP prior to European colonisation is difficult to accurately 
determine as historically, records were rarely kept.  Certain assumptions are therefore required.  As a 
precautionary principle, unless data is available or reasonable doubt exists, areas without seagrass 
were assumed to have been vegetated prior to European colonisation. 
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Princess Royal Harbour:  It is assumed that prior to European colonisation Princess Royal Harbour 
was completely vegetated by seagrass below the low tide mark.  The historical loss of BPPH in 
Princess Royal Harbour has most likely been as a result of the following: 

• Foreshore and Port Development:  It is assumed that dredging and reclamation for the Port 
and other foreshore facilities resulted in either the loss of seagrass or of area highly suitable 
for seagrass colonisation.  Reclamation of sub-tidal area once occupied by seagrass has been 
estimated at approximately 50 ha.  Dredging of the Port area has resulted in the loss of an 
additional 155.7 ha of seagrass. 

• Water Quality Impacts:  Although it is likely that Princess Royal Harbour was historically 
completely vegetated by seagrass below the low tide mark, there is presently no seagrass in 
water depths greater than 5 m.  It is assumed that the loss of the seagrass meadows in water 
depths greater than 5 m is as a result of human-induced effects such as nutrient discharges into 
the Harbour or elevated turbidity.  This loss is equivalent to approximately 286.8 ha.  In 
addition, there are large areas of bare sand or macroalgal cover that were presumably once 
covered with seagrass.  It is estimated that an additional 1,011.6 ha of seagrass has been lost 
in the Harbour since the time of European colonisation. 

King George Sound:  The historical anthropogenic loss of BPPH in King George Sound has been 
determined to be negligible.  Whilst there have been human activities in King George Sound, none 
have resulted in significant loss of BPP, in particular seagrasses.  Evidence for this is limited and is 
provided as follows: 

• Channel Dredging; The existing entry channel to the Port shows no signs of seagrass on either 
side apart from that at Possession Point.  The seagrass at Possession Point is in good health 
and appears to be limited by the strong tidal currents and depth to the same extent as seagrass 
in areas further from the Port.  It is highly unlikely that the limited dredging of the existing 
channel could have extinguished seagrass for such a great distance, making it reasonable to 
assume that seagrass did not exist in this area at the time of European settlement. 

• Aquaculture Leases; Marine farms are located north and south of Mistaken Island and along 
the north shore of Flinders Peninsula.  Mussel lines can shade the seabed potentially reducing 
the seagrass cover.  No studies have documented a loss of seagrass as a result of the activities 
on the aquaculture leases.  There is no sign of any reduction in seagrass cover in these areas 
and, as such, it is assumed there is no historical loss of BPPH. 

• Historical Whaling Activities; The only potential human-induced loss of seagrass resulting 
from historical whaling activities would be the footprint of the groyne at the whaling station 
near Frenchman Bay.  The furthest offshore section of this groyne is likely to have been built 
over seagrass.  This area is estimated to be approximately 50 m2.  While this is clearly a loss 
of seagrass, it is 0.006% of the seagrass in King George Sound and is therefore considered 
negligible.  All other shore activities were on bare sand, inter- and sub-tidal areas. 

Table 9.6 Historical Changes to Seagrasses. 

Loss of Seagrass Management 
Unit Location Cause 

Area (ha) Change (%) 
1 Port area and channel Dredging and reclamation 205.70 7.12 
 Princess Royal Harbour Other human-induced impacts 1298.4 44.94 

2 Inner region of King George Sound  Other human-induced impacts 0.00 0.00 
3 Outer region of King George Sound Other human-induced impacts 0.00 0.00 
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This Project:  The loss of BPPH associated with the Albany Port Expansion Proposal is related to 
permanent and temporary losses as follows: 

• Permanent Loss; This is direct loss as a consequence of the dredging and is the total physical 
removal of all seagrass in the channel alignment making it unsuitable for recovery as well as 
indirect loss adjacent to the dredging and disposal as a result of light climate reduction. 

• Temporary Loss Damage; This would be as a result of diminished light levels caused by 
dredging which would reduce the density or health of the BPP.  Recovery would be expected 
but the timescale is dependent upon the reduction in density and could be several growing 
seasons. 

Calculation of Threshold Values for Potential Impacts to BPPH 

Threshold levels are values used to determine the zones of effect on BPPH.  These values are applied 
to numerical modelling of turbidity effects of dredging and disposal to generate three zones.  These 
zones can be best visualised as concentric circles one nested within another as shown in the 
conceptual model in (Figure 9.21) with the boundaries being delineated by threshold values. 

 

 

Figure 9.21 Conceptual Model of BPPH Effect Zones. 
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The zones of impact have been defined as follows:  

Zone of Permanent Loss: is generally predicted as both: 

• the area directly affected (e.g. the channel and disposal site); and 

• an area immediately about/surrounding the proposed dredging and disposal areas, which is 
indirectly affected (e.g. by smothering or light limitation) with a severity and duration such 
that impacts to biota and their habitats will be severe.  

This zone defines the area where mortality of, and long term (i.e. months to years) damage to, biota 
and their habitats would be predicted. 

Zone of Temporary Loss Damage: this zone abuts and lies immediately outside of the Zone of 
Permanent Loss.  Within this zone sub-lethal effects on key benthic biota would be predicted, but 
there should be no mortality of benthic biota and no long-term damage to, or modification of, the 
communities they form or the substrates on which they grow.  The outer boundary of this zone is 
coincident with the inner boundary of the next zone – the ‘Zone of influence’. 

Zone of Influence: this zone is the area where, at some time during the proposed dredging activities, 
changes in sediment-related environmental quality levels which are outside natural ranges (e.g. 
median value beyond 80th percentiles of un-impacted reference distribution) might be expected; 
however, their intensity and duration is such that no detectible effects on benthic biota or their habitats 
are predicted. 

The threshold values delineate the boundaries of the three zones.  For this project the primary BPPH 
that will be impacted, based on the footprint of dredging, disposal and numerical modelling of TSS 
levels, is seagrass.  The calculation of the threshold values is, therefore, based upon light attenuation 
effects on seagrass correlated to TSS values used in the numerical modelling. 

Seagrass Minimum Light Requirements 

The minimum light requirement for seagrass is the percentage of available sub-surface light irradiance 
required to sustain seagrasses at a given water depth.  The minimum light requirement is based on the 
physiology of a given seagrass so that each species has its own characteristic level.  The compensation 
depth is the water depth beyond which the seagrass cannot receive sufficient light over the course of 
an average year to sustain itself.  Also of importance is the length of time that different species can 
survive at light intensities below their minimum light requirement. 

The variation in minimum light requirements reported in the literature is in part caused by differences 
in the methods used to derive these values.  Methods range from physiological studies of 
photosynthesis/irradiance relationships, field observations of maximum depth of seagrass 
colonisation, and experimental manipulation of light levels during growth studies, to statistical models 
(Batiuk et al. 2000). 

The minimum light requirement for the dominant seagrass species found in the project area have been 
derived from the literature and where possible, in a similar environment.  These values are presented 
in (Table 9.7).  Given that the minimum light requirement for Posidonia coriacea is at or below that 
of Posidonia sinuosa the higher requirement for light of Posidonia sinuosa has been used for the 
calculation of threshold levels. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  175

Table 9.7 Minimum Light Requirements for Seagrasses in the Project Area. 

Seagrass Species Minimum Light 
Requirement Reference 

Posidonia australis 10% Fitzpatrick and Kirkman (1995); Gordon et al. 
1994 

Posidonia sinuosa 8.5% C.J. Collier (2006) 
Posidonia coriacea 8.0% Westphalen et al. (2004) 

Light Attenuation and Turbidity 

The amount of light available to seagrasses is attenuated and decreases with water clarity and 
increasing water depth.  Attenuation is increased by turbidity resulting in a further reduction in light 
reaching the seabed.  The relationship between light extinction and water depth is defined by the Beer-
Lambert Law for water which is shown below. 

)(1)(
0I

ILn
z

PARK z
d =  Beer-Lambert Law equation 

where: I0 is the incident light 

 Iz is the light at depth z 

 z is the water depth or vertical distance between I0 and Iz 

The light extinction coefficient (Kd) was then expressed as a log10 relationship to represent the light 
attenuation coefficient (AC) thus the equation becomes: 
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The minimum light requirement for a given species is therefore dependent upon the water depth. 

Calculation of Threshold Levels 

The calculation of threshold values involved the determination of light attenuation to reduce the 
incident light to the minimum light requirement of each seagrass species at one metre water depth 
intervals.  The depth interval range was required to account for the fact that seagrass grows in coastal 
sub-tidal waters of Albany down to approximately 16 metres.  The light attenuation values were then 
represented by turbidity levels in mg/L of TSS to be applied to the modelled data. 

Following is a summary of the method used to calculate these threshold levels.  A full discussion is 
provided in Technical Appendix 16.2: 

1) Threshold level 2, the zone of temporary loss damage was based on 30% of the minimum light 
requirement during the dredging programme.  Research (Gordon et al., 1994) found that shading 
to 20% of the minimum light requirement available to seagrasses in 3-4 m of water for 
approximately 5 months during the seagrass growing season resulted in significant recovery in 
shoot density to pre-shading levels after approximately 8 months.  The minimum light 
requirement value of 30% was chosen to add greater incident light for the seagrasses as a 
precautionary measure. 

2) Threshold level 1, zone of permanent loss was based on no available light during the dredging 
programme.  
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3) The DREDGE3D dredge model used to predict turbidity plumes deals with the distribution and 
concentration of particles within the water column.  The light attenuation values for each seagrass 
species for each threshold level must, therefore, be converted to total suspended solids (TSS) 
levels in mg/L to link the predicted water quality to levels that will impact on seagrasses.  The 
relationship between light attenuation and TSS was based on laboratory results using sediment 
from the proposed dredging area as discussed in Section 9.1.2.  The following relationship was 
used: 

0217.0
ACTSS =  (R2 = 0.970, P<0.0001) 

where:  AC is the light attenuation coefficient 

4) The DREDGE3D dredge modelling overlays added turbidity to the system.  As it does not take 
into account ambient (background) conditions, the same light attenuation to TSS relationship was 
used to calculate background levels.  A value of 0.098 for natural light attenuation (Smith et al. 
1989) was applied which gave an ambient TSS level of 4.52 mg/L.   

The contribution of background to overall turbidity resulting from dredging would have a 
minimal effect on the modelled output due to the low background level.  For this reason, the 
background turbidity (TSS) was factored into the threshold levels used to predict the zones of 
permanent loss and temporary loss damage. 
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Section 9.2.4 Potential Impacts to BPPH 
Potential impacts to BPPH associated with dredging, offshore disposal and increased vessel traffic 
into the Port are: 

• Direct removal or burial of marine and near shore habitats. 

• Indirect loss of benthic primary producers (BPP) as a result of increased suspended solids and 
smothering. 

• Introduction of and/or spread of exotic species due to ballast water and hull fouling quarantine 
practices. 

The habitat present in each of the three management units has been calculated based on the results of 
habitat mapping presented in Section 6.5.1 and historical losses as described and calculated in Section 
9.2.3.  The total area of each BPPH is presented in Table 9.8.   

Table 9.8 Benthic Primary Producer Habitat Area. 

Management Unit Bare Sand (ha) Seagrass (ha) Macroalgae (ha) 

 Historical Present Historical Present Historical Present 

Total 
(Historic

al) 

1 Princess Royal 
Harbour 

0.0 1,453.9 2889.0 1,385.0 0.2 0.2 2889.2 

2 Inner King 
George Sound 

5,702.4 5,702.4 817.5 817.5 21.0 21.0 6,540.9 

3 Outer King 
George Sound 

5,243.5 5,243.5 3.0 3.0 232.3 232.3 5,478.8 

Corals are not included in the table as the two reefs Gio Batta Patch and Michaelmas Reef comprise less than 
1% of BPPH. 

Direct Removal of Habitats 

A small sub-tidal granite rock pile (approximately 10 m in diameter) lies in the north east corner of the 
proposed land reclamation area and would be buried during reclamation.  The ecological significance 
of the rock pile is minimal given its size and its loss would have negligible impact on benthic primary 
producer habitat.  The macroalgae present on the rock pile is similar to that which would colonise the 
seawall of the reclamation area and on this basis the macroalgal benthic primary producer habitat 
would increase and thus could be considered an offset for the loss of the rock community. 
 Colonisation by macroalgae can be rapid with Ecklonia radiata, particularly with adjacent stands 
providing propagules, and establishment could be as short as a single growing season.   Equally, the 
seawall will attract fish in greater numbers due to the greater physical size and quantity of habitat for 
colonisation than the rock, providing similar opportunities for the fishers who frequent the area. 

The Albany Port Expansion Proposal will result in the direct disturbance of approximately 473 ha of 
seabed of which 12.15 ha is BPPH.  This is comprised of 11.79 ha in the channel alignment through 
King George Sound and 0.36 ha in the new berth area and on the south side of the channel (Figure 
6.18) for the swing basin in Princess Royal Harbour.  This represents a permanent loss of BPP as 
dredging will remove both the BPP and the habitat.  Ground truthing by divers of the proposed 
channel revealed that most of the channel to the bend (Dredge Areas 1 and 2, Figure 6.6, Figure 6.18), 
is bare sand (Figure 6.17) with some sea pens recorded at several sites.  Seagrass (P. coriacea) was 
recorded at densities varying from trace to 20% cover along approximately half of Dredge Area 3 
(Figure 6.6, Figure 6.18) in the north-eastern portion of the inner region of King George Sound.  It is 
unlikely that the seagrass will return to this area.  The areas that have been ground truthed historically 
and during the current investigations are shown in (Figure 6.19).   
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The new berth area at the entrance to Princess Royal Harbour also contains small areas of macroalgae 
and rock habitat which will be removed during the construction of the seawall and land reclamation 
area.  However, the proposed seawall surrounding the reclamation area will provide a far greater 
surface for macroalgae and other marine life to colonise.  A seagrass re-establishment programme will 
be developed in consultation with the DEC and local experts as part of the APA commitment to offset 
permanent losses of seagrass within Princess Royal Harbour associated with the Albany Port 
Expansion Proposal.   

Cumulative Impacts to BPPH  

A loss of BPPH is equal to a loss of the BPP but this does not necessarily mean that it is a permanent 
situation.  If the BPP existed prior to the dredging and disposal process and the conditions return to 
normal afterwards, then the BPP may recover or recolonise the area; however, this may take some 
time (several years).   

Corals: Dredging and associated turbidity are not anticipated to impact Gio Batta Patch or 
Michaelmas Reef (Figure 6.20).  Michaelmas Reef is not within the zone of predicted turbidity 
(Figure 9.18, Figure 9.19 and Figure 9.20) or sedimentation (Figure 10.9, Figure 10.11 and Figure 
10.13) for any of the dredge scenarios.  Gio Batta Patch, however, is located closer to the dredge 
channel.  The sedimentation plots indicate that the reef may be exposed to bottom sediment loads of 
up to 1000 gm/m2 during the March to June (Figure 10.9) and July to October (Figure 10.11) dredging 
scenarios.  No environmental impacts are anticipated from the turbidity as the limestone reefs 
experience significant wave energy such that any sedimentation will be prevented.  This is supported 
by observations (Section 6.5.5) that the seabed in the vicinity of the reef is a flattened limestone 
pavement free of fine sediment and generally devoid of flora and encrusting fauna. 

As outlined in Section 6.5.5, Gio Batta Patch experiences significant wave energy which will prevent 
any sedimentation in the unlikely event of an influence.   

Seagrasses: Historical losses of seagrass are described in Section 9.2.3 and Table 9.6, while the 
predicted loss for this Project was based on overlaying the modelled outputs using the threshold 
boundaries onto the habitat map (see Figure 9.22, Figure 9.23 and Figure 9.24).  The estimates of 
BPPH permanent loss and temporary loss damage are summarised in Table 9.9 by dredging scenario 
for each management unit. 

The modelled impacts of the Albany Port Expansion Proposal on seagrasses in King George Sound 
and Princess Royal Harbour for the three dredge scenarios modelled are presented in Figure 9.22, 
Figure 9.23 and Figure 9.24.  The Figures delineate the ‘Zone of Permanent Loss’, the ‘Zone of 
Temporary Loss Damage’ and the ‘Zone of Influence’ for each dredge scenario.  The Zone of 
Influence covers a much larger region than the zones of impact, however the Zone of Influence 
represents a dredging induced TSS of 1 mg/L and is only an indication of where turbid plumes may be 
seen at some time during the dredging but, by definition, do not cause any impacts to seagrasses. 
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Table 9.9 Predicted Changes to Benthic Primary Producer Habitat. 

 
Dredging Scenario 

July–October November–February March–June Management 
Unit Location Cause 

Area (ha) Change (%) Area (ha) Change (%) Area (ha) Change (%) 

1 Permanent loss Dredging / light climate 0.38 0.01% 0.40 0.01% 0.38 0.01% 
 Temporary loss/damage Light climate 0.79 0.03% 8.98 0.31% 0.84 0.03% 
         

2 Permanent loss Dredging / light climate 21.44 2.62% 25.11 3.07% 25.77 3.15% 
 Temporary loss/damage Light climate 8.75 1.07% 30.20 3.69% 11.23 1.37% 
         

3 Permanent loss Dredging / light climate 0.00 0.00% 0.00 0.00% 0.00 0.00% 
 Temporary loss/damage Light climate 0.00 0.00% 0.00 0.00% 0.00 0.00% 

 
 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  180

 
 
 

This page has been left intentionally blank. 
 



± 0 1 2 3 40.5
Kilometres

Scale -1:75,000

Impact on Benthic Primary Producer Habitat 
of Princess Royal Harbour and King George 
Sound study area March to July

Management Areas
Channel and Disposal

Benthic Communities
Macroalgae
Seagrass
Sand

Zone of Permanent Loss 
Zone of Temporary Loss or Damage 
Zone of Influence 

I:\
W

V
E

S
\P

ro
je

ct
s\

W
V

02
91

9\
Te

ch
ni

ca
l\S

pa
tia

l\A
lb

an
y 

A
re

a 
4\

A
rc

M
ap

\0
70

81
3_

Fi
gu

re
 - 

Im
pa

ct
 M

ap
 M

ar
ch

.m
xd

Management Unit 1

Management Unit 2

Management Unit 3

Preferred
Disposal Area



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  182

 
 
 

This page has been left intentionally blank. 
 



± 0 1 2 3 40.5
Kilometres

Scale -1:75,000

Impact on Benthic Primary Producer Habitat 
of Princess Royal Harbour and King George 
Sound study area July to November

Management Areas
Channel and Disposal

Benthic Communities
Macroalgae
Seagrass
Sand

Zone of Permanent Loss 
Zone of Temporary Loss or Damage 
Zone of Influence 

I:\
W

V
E

S
\P

ro
je

ct
s\

W
V

02
91

9\
Te

ch
ni

ca
l\S

pa
tia

l\A
lb

an
y 

A
re

a 
4\

A
rc

M
ap

\0
70

81
3_

Fi
gu

re
 - 

Im
pa

ct
 M

ap
 J

ul
y.

m
xd

Management Unit 1

Management Unit 2

Management Unit 3

Preferred
Disposal Area



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  184

 
 
 

This page has been left intentionally blank. 
 



± 0 1 2 3 40.5
Kilometres

Scale -1:75,000

Impact on Benthic Primary Producer Habitat 
of Princess Royal Harbour and King George 
Sound study area November to February

Management Areas
Channel and Disposal

Benthic Communities
Macroalgae
Seagrass
Sand

Zone of Permanent Loss 
Zone of Temporary Loss or Damage 
Zone of Influence 

I:\
W

V
E

S
\P

ro
je

ct
s\

W
V

02
91

9\
Te

ch
ni

ca
l\S

pa
tia

l\A
lb

an
y 

A
re

a 
4\

A
rc

M
ap

\0
70

81
3_

Fi
gu

re
 - 

Im
pa

ct
 M

ap
 N

ov
em

be
r.m

xd

Management Unit 1

Management Unit 2

Management Unit 3

Preferred
Disposal Area



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  186

 
 
 

This page has been left intentionally blank. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  187

Predictions of loss of BPPH have been further classified into the following cases with the results 
presented in Table 9.10. 

Best Case: This is the direct loss in the footprint of dredging and reclamation. 

Most Probable Case: This is the area predicted for the zones for Permanent Loss. 

Worst Case: This is a combination of the area predicted for the zones for Permanent Loss and 
Temporary Loss Damage. 

Table 9.10 Predictions of BPPH (Seagrass) Loss. 

Management Unit 
Dredging Scenarios Case 

1 2 3 

July–October Best case 0.01% 1.44% 0.00% 
 Most probable case 0.01% 2.62% 0.00% 
 Worst case 0.04% 3.69% 0.00% 
     
November–February Best case 0.01% 1.44% 0.00% 
 Most probable case 0.01% 3.07% 0.00% 
 Worst case 0.32% 6.77% 0.00% 
     
March–June Best case 0.01% 1.44% 0.00% 
 Most probable case 0.01% 3.15% 0.00% 
 Worst case 0.04% 4.53% 0.00% 

 
Percentages based on Historical areas of BPPH. 

Management Unit 1 

Management Unit 1 has been designated as Category F, representing areas where cumulative loss 
thresholds have been significantly exceeded and a 0% net damage/loss (+ Offsets) is allowable.  
Historically there has been a 52.06% loss of BPPH in Princess Royal Harbour as a result of 
anthropogenic effects such as nutrient discharges and elevated turbidity and Port development 
(dredging and reclamation).  Substantial recovery has taken place since the impact that resulted in this 
loss thus the present day loss value is less than that calculated shortly after the impact. 

In addition to historical losses, dredging at the entrance to Princess Royal Harbour will result in a loss 
of 0.01% seagrass.  Seagrass losses in Management Unit 1 is associated with permanent removal of 
seagrass through dredging and land reclamation, sedimentation and light limitation.   

As the allowable level of loss (0%) has been exceeded, the APA will offset seagrass loss in Princess 
Royal Harbour associated with the Project through planting and other programmes to ensure no 
additional loss of seagrass in Princess Royal Harbour.  
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Management Unit 2 

A Category D, 5% cumulative loss threshold has been applied to Management Unit 2.  There has been 
no historical loss of BPPH in King George Sound that can be attributed to human-induced effects 
apart from approximately 50 m2 at the old whaling station which is considered to be negligible for 
calculation purposes.   

Dredging of the channel within King George Sound will result in a minimum permanent loss of 1.44% 
(11.79 ha).  Dependant on the timing of the dredge programme and the associated prevailing winds, it 
is anticipated that there will be a 2.62% to 3.15% permanent loss of BPPH in the inner region of King 
George Sound resulting from the establishment of the channel by dredging.  This loss is predicted to 
be permanent in the channel area and its batter walls; however, outside of this area the seabed will still 
be suitable for re-colonisation by seagrasses and thus BPPH.  The predicted permanent loss for each 
dredge scenario is as follows: 

• July–October = 2.62% 

• November–February = 3.07% 

• March–June = 3.15% 

It is not anticipated that permanent losses of seagrass associated with the dredge project will exceed 
the 5% threshold as measures will be implemented to minimise turbidity throughout the dredge 
programme (Section 9.1.4.2).   

The BPP monitoring programme (as outlined in Section 9.2.5, Figure 9.16) will monitor temporary 
impacts for approximately two to three years after dredging to determine the total loss of seagrasses.  
Results will be forwarded to the DEC with an appropriate offset package discussed for any loss of 
seagrasses greater than 5%.   

Management Unit 3 

A Category C, 2% cumulative loss threshold has been applied to Management Unit 3.  There has been 
no historical loss of BPPH in this unit.  The Project will not impact seagrass in Management Unit 3.   

Section 9.2.5 Management of BPPH 
Management procedures for dredging and land reclamation will focus on minimising the impact 
footprint and restricting additional impacts to a practical minimum.  During the dredging operation, 
BPPH will also be managed through maintaining, at a minimum, marine water and sediment quality as 
described in Section 9.1.  

Dredging will be conducted such that additional maintenance dredging will be minimised, allowing 
seagrass densities, where temporarily impacted, to recover.  Based on previous experience at the Port, 
the occurrence of maintenance dredging is infrequent with the last maintenance dredging event 
occurring in 1985 following a large storm event. 

As seagrasses are vulnerable to light climate disturbances (which lower the photosynthetic capacity of 
individual plants), the duration and the quantity of the TSS associated with dredging will be 
minimised where possible.  Strategies for minimising turbidity associated with dredging are outlined 
in Section 9.1.4.2. 

A BPP monitoring programme will be included in the Dredge and Land Reclamation Management 
Plan submitted prior to dredging operations.  The monitoring programme will involve collection of 
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baseline data and establishment of trigger values for reactive monitoring of seagrass health and shoot 
density throughout the dredge programme.  Monitoring will be continued after completion of the 
dredge programme to monitor seagrass recovery and provide final data on the Project’s impacts to 
seagrasses. 

Dredging in the entrance to Princess Royal Harbour is likely to disturb sediment containing nutrients 
from historical land uses within the catchment.  Large quantities of nutrients introduced into the 
marine environment have the potential to impact BPPH health through the proliferation of algal 
blooms which can limit the available light to seagrasses.  Dredge management strategies will be 
implemented to ensure significant concentrations of nutrients are not introduced into the marine 
environment. 

Vessels will comply with the Australian Quarantine and Inspection Service Australian Ballast Water 
Management Requirements, 2001, and the Australian Quarantine Regulations 2000.  These 
requirements include no discharge of high-risk ballast water, or sediments from ballast tanks in 
Australian Ports or waters, and strict reporting requirements for vessels arriving in Australia from 
international waters.  APA will also consult with Department of Fisheries WA (DoF) Biosecurity Unit 
regarding vessel mobilisation and hygiene requirements prior to entry into the port.     

Section 9.2.6 Predicted Outcome for BPPH 
Management Unit 1: Princess Royal Harbour 

In Princess Royal Harbour there will be a loss of 0.01% of BPPH in the land reclamation area and on 
the south side of the channel associated with dredging and land reclamation activities.  The small area 
of low density seagrass in the land reclamation area is dominated by Posidonia australis with a little 
P. sinuosa, whereas the seagrass on the south side of the channel is a dense meadow of mixed seagrass 
dominated by P. sinuosa and P. australis.  This represents a loss of 0.01% of BPPH from 
Management Unit 1, which exceeds the cumulative loss threshold of BPPH allowable for Category F; 
of 0% net damage/loss.   

Loss of seagrasses from Princess Royal Harbour will be offset through maximising the re-planting or 
seed stock from seagrass that will be lost to achieve the greatest areal extent possible from the donor 
material in an appropriate location as outlined in the Seagrass Rehabilitation Management Plan, 
developed in consultation with the DEC.  
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Management Unit 2: Inner King George Sound 

The most probable level of impact in Management Unit 2 associated with the dredging will be a 
2.62% to 3.15% permanent loss of BPPH in the inner region of King George Sound resulting from the 
establishment of the channel by dredging.  This loss is predicted to be permanent in the channel area 
and its batter walls; however, outside of this area the seabed will still be suitable for recovery and re-
colonisation by seagrasses and thus BPPH.   

Dredging when the meteorology is dominated by westerly winds (winter-spring: July to October) is 
the best case scenario for BPPH as the turbid plumes are the most spatially confined (Figure 9.23).  
South easterly prevailing winds (March to June) allow plumes to persist in King George Sound for a 
longer period of time relative to the winter-spring scenario.  The ‘mixed season’ (November to 
February) scenario is also influenced by easterly winds, resulting in turbidity levels more pronounced 
than the other two dredge scenarios (Figure 9.22, Figure 9.24).    

Management Unit 3: Outer King George Sound 

No permanent loss of BPPH is predicted in the outer region of King George Sound (Management Unit 
3). 

BPPH will not be impacted by algal blooms or introduced species due to the implementation of 
appropriate dredge strategies and quarantine measures. 

Section 9.2.7 Environmental Management Commitments for BPPH 
Commitment 7:  Prior to activities that may impact on the marine environment, a Dredge and 

Land Reclamation Management Plan will be developed.  This will include 
Benthic Primary Producer management actions for a reactive monitoring 
programme to detect potential BPP loss beyond that predicted.  In addition an 
effects monitoring programme will be implemented to ascertain actual impacts 
and the degree of recovery over time. 

Commitment 8: The Dredge and Land Reclamation Management Plan will be implemented 
throughout dredge and land reclamation activities. 
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Section 9.3 Impacts of Dredging and Reclamation on Marine 
Fauna 

Section 9.3.1 Management Goals for Marine Fauna 
The management goals for marine fauna, which include fish, pinnipeds and cetaceans are 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. 

• Protect specially protected fauna. 

• Minimise the risk of introduction of unwanted marine organisms. 

Management of fisheries and aquaculture to maintain the quality of seafood for human consumption 
and ensure production is not compromised is addressed in 9.1.5.2. 

Section 9.3.2 Standards and Guidelines Applicable to Marine Fauna 
Applicable standards and guidelines include: 

• Australian Ballast Water Management Requirements (AQIS, 2001); 

• Australian Ballast Water Management Guidelines for International Shipping (AQIS, 1998); 

• Code of Practice for antifouling and In-water Hull Cleaning and Maintenance (ANZECC, 
2000);  

• Australian National Guidelines for Whale and Dolphin Watching (DEH, 2005); and 

Section 9.3.3 Potential Impacts to Marine Fauna 
Potential impacts to marine fauna associated with dredging, land reclamation, offshore disposal of 
excess dredge material and increased vessel traffic into the Port are: 

• Increased turbidity reducing the penetration of light in the water column and potentially 
impacting the respiratory and feeding functions of invertebrates. 

• Loss of BPP as a result of increased suspended solids (Section 9.2). 

• Introduction of and/ or spread of exotic fauna species. 

• Physical injury to cetaceans due to vessel strike. 

• Habitat degradation and reduction. 

Impacts to marine species from changes in marine water quality associated with dredging such the 
mobilisation of sediment bound contaminants, nutrients and lowering of dissolved oxygen levels is 
addressed in Section 9.1.5. 

Pinnipeds 

The Australian Sea-lion (Neophoca cinerea) and the New Zealand Fur-seal (Arctocephalas forsteri) 
(Table 6.18) are found along the southern coast and on the islands off the coast of Albany.  These 
pinnipeds use King George Sound as a feeding ground and exposed rocks on and offshore as resting 
areas.  The dredge operations will only occur close to exposed rocks at the entrance to Princess Royal 
Harbour in the existing shipping channel.  Observations from a dredging operation undertaken in 
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Geraldton (October 2002 to July 2003) indicates that seals and sea-lions are not disturbed by the close 
proximity of dredges and barges (Figure 9.25). 

Modelled turbidity for three potential dredge scenarios indicates that turbidity plumes are concentrated 
along the proposed dredge channel and along the northern shore of King George Sound.  Significant 
plumes are not anticipated to impact the reef systems of Gio Batta Patch and Michaelmas Reef to the 
east and do not extend to the offshore islands.  The works associated with the Albany Port Expansion 
will not impact offshore islands and are therefore highly unlikely to impact seals or sea-lions.  
Dredging is not anticipated to impact food sources for seals and sea-lions, as fish stocks are highly 
mobile and turbid plumes will be spatially and temporally limited.   

 

Figure 9.25 Sea-lions Resting during Dredge Operations at Geraldton Port. 

Cetaceans 

Cetaceans frequent the area annually and current populations of Southern right whales and Humpback 
whales are thought to be increasing (Table 6.19).  Throughout the long history of Albany Port there 
have been no known reports of adverse cetacean interactions associated with the very occasional 
dredging campaigns or through the more regular and consistent occurrence of ship movements.  

Habitat degradation: Habitat degradation can result in reduced occupancy and/ or exclusion of 
individual whales from suitable habitat, compromised reproductive success, and mortality.  It is 
possible that impacts on a sufficient number of individual whales could lead to broader impacts at the 
population level; for example, by reducing recruitment to such an extent that species recovery is 
impeded.  The Albany Port Expansion Proposal will result in deepening of the existing channel and 
land reclamation at the Port, which will not result in any permanent impacts to cetacean habitat 
requirements. 

The increased use of the expanded port facilities by larger vessels is not anticipated to adversely 
impact cetaceans as the vessel movements within Port waters are at very low velocities.   

Noise: The impact of noise disturbance on whales in the short and long term is unknown (DEH, 
2001).  Noise emissions in the marine environment as a result of dredging activities will be constant 
rather than intermittent.  As there will be no blasting, the noise generated is likely to be at a low 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  193

frequency due to the nature of the seabed and equipment being used.   

Noise emitted from piling activities will be intermittent, is likely to be of a higher frequency than 
dredging, and may be comparable to noise emitted from acoustic seismic surveys.  The impact of 
sound from seismic sources is the subject to ongoing work in many parts of the world, including 
Australia.   

One study of the reactions of Bowhead Whales (Balaena mysticetus) (similar in morphology to 
Southern right whales) to drilling and dredging noise in the Canadian Beaufort Sea (Richardson et al., 
1990) showed that whales have occasionally been seen near offshore drill sites, as close as 4 km from 
a drillship and less than 1 km from a dredge; well within areas ensonified by underwater noise.  
Studies on impacts of noise on cetaceans are inconclusive (Richardson et al., 1990, DoIR, 1997). 

Water Quality: Due to the management strategies outlined in Section 9.1.4.2, the only water quality 
impacts associated with the marine works will be a transient increase in turbidity during the dredging.  
The turbidity associated with the proposed works is anticipated to be temporary and highly localised 
(Figure 9.7, Figure 9.8 and Figure 9.9).  Both Humpbacks and Southern Right Whales have been 
recorded (Cetacean Research & Rescue Unit (CRRU), 2005, New England Aquarium, 2005) in turbid 
waters and sighted in Albany (pers. comm. Peter Collins) resting in the freshwater turbid plume 
flowing out of Oyster Harbour. 

It is anticipated that the Albany Iron Ore Project will have minimal impact on the overall status of 
cetaceans sighted in the area, as potential impact is manageable, temporary and likely to only affect a 
small proportion of their range and a small percentage of the cetacean population. 

Introduced Marine Species 

If unmanaged, vessels associated with the Albany Port Expansion Proposal have the potential to 
introduce or spread exotic marine organisms that can threaten biological diversity and cause 
disruption in ecosystem functioning. However, the Biosecurity Unit of the DoF will be consulted 
before mobilisation of any vessels into Albany is undertaken to ensure the risks of IMS is minimised.     

Section 9.3.4 Management of Marine Fauna 
Protection of marine fauna will be largely achieved through the management of environmental water 
quality objectives for marine water and sediment quality (Section 9.1).  Management strategies will be 
also be developed to mitigate the potential for ongoing disturbances to protect cetaceans, as outlined 
in the Dredging and Land Reclamation Management Plan.  Furthermore, preventative actions and 
inspections of dredge equipment will be carried out in accordance with AQIS requirements prior to 
mobilisation to minimise the risk of introduction or spread of unwanted marine organisms. 

Pinnipeds 

The Australian Sea-lion (Neophoca cinerea) and the New Zealand Fur-seal (Arctocephalas forsteri) 
(Table 6.18) may be impacted through disturbance to fish stocks during the four to seven month 
dredge period.  Potential disturbance to normal feeding habits during dredging will be managed 
through minimising impacts to BPPH and water quality.  Management strategies to minimise impacts 
to BPPH are outlined in Section 9.2.5, with management strategies to minimise turbidity and maintain 
water quality outlined in Section 9.1.4.2 and in the Dredge and Land Reclamation Management Plan.   

Cetaceans 

The Albany Port Expansion Proposal potentially interfaces with the Southern right whale (Eubalaena 
australis) listed as Endangered and as a migratory species, and the Humpback whale (Megaptera 
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novaeangliae) which is listed as Vulnerable and as a migratory species and under the EPBC Act 1999.  
The proposal was referred to the DEW and was deemed to be a controlled action, requiring approval 
from the Federal Minister for the Environment and Heritage.  

A Dredge and Land Reclamation Management Plan will be submitted with this proposal describing 
procedures used to ensure appropriate marine mammal preservation.  The management approach 
encompasses management of vessels, such as compliance with the Australian National Guidelines for 
Whale and Dolphin Watching (DEH, 2005a) and impact avoidance, including contingency plans 
should cetaceans approach the dredge.  Management of marine mammals will include procedures such 
as: 

• Pre start up visual observation. 

• Vessels associated with Project construction and dredging will keep a log on the vessel bridge 
to record the species and number of any cetaceans sighted during Project works.   

• At night the TSHD will maintain a watch on the bridge to avoid potential impacts with 
cetaceans. 

• The TSHD will maintain minimum distance of 300 m from cetaceans where safe and possible 
to do so. 

• In the event that a cetacean approaches within 300 m of the TSHD during disposal of dredge 
material at the offshore site, the dredge will re-locate to another area within the disposal site 
to maintain a minimum distance of 300 m between the dredge and the cetacean and its 
estimated travel path. 

• In the event that a cetacean comes within 100 m of the TSHD, the vessel’s propellers will be 
disengaged (if safe to do so) until the cetacean has moved to a minimum of 300 m. 

All vessels used during dredging and reclamation will be capable of varying speeds and have 
sufficient mobility to avoid the unlikely event of a cetacean collision. 

Introduced Marine Species 

To minimise the potential for establishment and spread of introduced species, the dredge vessels will 
comply with the Australian Quarantine and Inspection Service Australian Ballast Water Management 
Requirements (2001) and the Australian Quarantine Regulations (2000).  These requirements include 
no discharge of high-risk ballast water, or sediments from ballast tanks in Australian Ports or waters, 
and strict reporting requirements for vessels arriving in Australia from international waters.  Further, 
the Biosecurity Unit of the DoF will be consulted before mobilisation of any vessels into Albany is 
undertaken to ensure the risks of introduced marine species is minimised.  

Section 9.3.5 Predicted Outcome for Marine Fauna 
Pinnipeds 

The works associated with the Albany Port Expansion will not impact offshore islands and are 
therefore highly unlikely to impact seals or sea-lions.  Management of turbidity and water quality 
during dredging operations will ensure that the normal feeding patterns are not disturbed. 



   
Albany Port Expansion Proposal 

Public Environmental Review 
 

9.  POTENTIAL IMPACTS ASSOCIATED WITH DREDGING AND LAND RECLAMATION 
 

 

  195

Cetaceans 

Due to the implementation of management strategies for cetaceans, outlined above, the only impacts 
anticipated from marine works will be transient increase in turbidity during the dredging. 

The management strategies outlined in the Dredge and Land Reclamation Management Plan will 
ensure that the potential impacts to cetaceans are managed and are based on the best known practice 
and applied in-line with the precautionary principle. 

Introduced Marine Species 

Implementation of quarantine management measures will ensure that no new species are introduced 
into King George Sound or Princess Royal Harbour. 

Section 9.3.6 Environmental Management Commitments for Marine 
Fauna 

Commitment 9: Marine activities will comply with the Australian National Guidelines for 
Whale and Dolphin Watching (DEH, 2005a). 

Commitment 10:  The Biosecurity Unit from DoF will be consulted as to ensure that the 
introduction of any introduced marine species does not occur.    
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Section 9.4 Impacts of Reclamation on Terrestrial Vegetation 
and Flora 

Section 9.4.1 Management Goals for Terrestrial Vegetation and Flora 
The objectives for the management of flora and vegetation are to:  

• Maintain the abundance, diversity, geographic distribution and productivity of flora at species 
and ecosystem levels through the avoidance or management of adverse impacts and 
improvement in knowledge. 

• Minimise the loss and adverse impacts to native vegetation and plant habitats. 

• Protect Rare and Priority Flora species that occur within the proposal area. 

Section 9.4.2 Standards and Guidelines for Terrestrial Vegetation and 
Flora 

Applicable standards and guidelines include: 

• Position Statement No. 2 Environmental Protection of Native Vegetation in WA (EPA, 2000); 

• Position Statement No. 3. Terrestrial Biological Surveys as an Element of Biodiversity 
Protection (EPA, 2002); 

• Position Statement No. 9 Environmental Offsets (EPA, 2006); 

• Guidance Statement No. 3. Separation Distances between Industrial and Sensitive Land Uses 
(EPA, 2005); 

• Guidance Statement No. 51. Terrestrial Flora and Vegetation Surveys Environmental Impact 
Assessment in WA (EPA, 2004); and 

• Policy Statement No 9, Conserving Threatened Species and Ecological Communities (CALM, 
2003). 

Section 9.4.3 Potential Impacts to Terrestrial Vegetation and Flora 
The land reclamation area is constructed to abut the adjacent Mt Adelaide A Class Reserve (Figure 
4.6), the potential impacts to flora and vegetation resulting from the proposal include: 

• Clearing of native vegetation. 

• Degradation of vegetation communities. 

• Spread of dieback through movement of soils and vehicles. 

• Weed infestations in newly cleared land and into adjoining vegetation. 

• Increased dust deposition on the surrounding remnant vegetation as a result of ground 
disturbance and increased ground exposure due to clearing. 

• Disturbance to threatened flora populations in adjacent areas. 

Vegetation Clearing 

Proposed works at the port reclamation area will involve the removal of vegetation, topsoil and rocks 
from a pre-defined area.  It is estimated that 0.78 ha of vegetation (0.31 ha of remnant native 
vegetation and 0.48 ha of degraded vegetation) will be cleared (the 0.31 ha from within Mt Adelaide 
A Class Reserve 27068) as part of the port reclamation area.  The Mt Clarence-Mt Adelaide area is the 
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last remaining area of relatively intact coastal vegetation representative of the granite dome vegetation 
of the Albany Vegetation System of Beard (1979).  However, the proposal should not impact greatly 
on the existing vegetation if the amount of land cleared is kept to the 0.78 ha proposed (remnant 
native vegetation comprises 0.31 ha, which is 0.38% of the 82.05 ha reserve). 

Fragmentation and Degradation of Vegetation Communities  

The proposed Port Reclamation Area comprises a long, thin strip of vegetation bordered on the lower 
side by the ocean and on the upper side by the steep, vegetated slopes of A Class Reserve 27068.  
Fragmentation of the vegetation of the reserve will not occur as a result of land reclamation because 
the area to be cleared and reclaimed forms the westernmost section of the reserve; vegetation further 
to the west has already been cleared for existing port infrastructure.  Clearing of the vegetation will 
decrease the proportion of bushland remaining in A Class Reserve 27068 by 0.38%. 

The close proximity of the proposed reclamation footprint to the remainder of A Class Reserve 27068 
introduces the threat of fire to vegetation.  Despite annual periods of extended drought, the wet peat 
and deep natural litter in the vegetation upslope from the reclamation area are probably important 
components in maintaining the cool and humid conditions favored by the local flora.  Soil erosion 
following fire on this steep slope could permanently alter this ecosystem and the vegetation it 
supports.  As with all developments that abut thick bushland, consideration needs to be given to the 
provision of a suitable buffer between the proposed facility and the vegetation.  In this case the 
creation of a firebreak would not be desirable as it would involve the loss of remanant native 
vegetation in good to excellent condition. 

Access to the reclamation area will be from the west and the vegetation in A Class Reserve 27068 
upslope from the area will not be directly impacted by construction activities. 

Weed infestations in newly cleared bushland. 

Clearing of vegetation and the resulting ground disturbance promotes the spread of weed species that 
have evolved a life strategy of rapid colonisation, growth and dispersal.  Weeds will also be spread by 
machinery if proper hygiene measures are not implemented.  The invasive nature of weeds in 
disturbed environments means that they can dominate an area at the expense of native species and 
reduce the habitat value of any adjacent native vegetation. 

Increased activity associated with construction and reclamation operations may introduce weeds to the 
project footprint and promote the spread of weeds into adjacent remnant bushland. 

Increased sediment deposition on the surrounding remnant vegetation 

Ground disturbance can generate large amounts of dust and increase the potential for future soil 
erosion.  Disturbance can also increase the deposition of dust on adjacent native vegetation, leading to 
a decrease in the health and vigour of affected plants.  Consideration of the small size of the 
reclamation area and associated construction activities, and the fact that the bulk of the area to be 
reclaimed is rocky, indicates that dust generated by the proposal is unlikely to cause significant 
environmental impact. 

Rare and Priority Flora 

The section of remnant native vegetation in A Class Reserve 27068 proposed to be cleared adjoins a 
section the reserve in which a population of the Priority 3 Taxon Thomasia discolor was recorded 
during the survey.  The continued viability of this population depends indirectly on the continued 
health of the remnant vegetation in which it is found, and as a result of the proposed development the 
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adjacent vegetation could be susceptible to degradation.  The close proximity of this population to the 
disturbance footprint means that it could be susceptible to competition pressures which could occur 
from increased weed invasion.  Any gaps created in the canopy of the scrub of the slope due to fire, 
vegetation clearing, or loss of vegetation due to disease would rapidly increase weed invasion.  These 
weeds could pose a serious threat to the native vegetation upslope in A Class Reserve 2682 (including 
Thomasia discolor). 

Section 9.4.4 Management of Terrestrial Vegetation and Flora 
Vegetation Clearing 

Albany Port Authority is committed to addressing the key principles of native vegetation protection 
listed in Schedule 5 of the Environmental Protection Act 1986.  This has been addressed as part of 
Flora surveys (Technical Appendix 16.10).  

Vegetation clearance will be limited to 0.78 ha for the Port Reclamation Area, a minimum of 81.74 ha 
of the original Mt Adelaide A Class Reserve 27068 (82.05 ha) will be retained. 

Fragmentation and Degradation of Vegetation Communities  

The potential spread of weeds and the eradication and control of existing weeds will be managed 
through the Albany Port Authority Weed Management Strategy.  

Rare and Priority Flora 

Albany Port Authority will comply with the requirements of the Wildlife Conservation Act 1950 and 
EPBC Act 1999 by undertaking the following: 

• Rare Flora baseline surveys have been conducted for all disturbance areas.  No DRF were 
found.  No Priority Flora were found within the project footprint, but the location of the P3 
taxon, Thomasia discolor, which was found in in the A Class Reserve close to the project 
footprint, has been recorded. 

• Where possible, impact to species of Priority Flora or conservation significance will be 
avoided by using information from flora surveys conducted in the area. 

• Measures to limit the extent of vegetation clearing, e.g. marking clearing limits, will be 
implemented. 

• Areas will be re-surveyed if information from the existing surveys does not provide sufficient 
information about the location of such species. 

Section 9.4.5 Predicted Outcome 
Approximately 0.78 ha of vegetation will be cleared for activities associated with the Port 
Reclamation Area.  The only population of flora of conservation significance recorded during the 
vegetation and flora survey was located outside the project footprint. 

Based on the vegetation and flora survey (Technical Appendix 16.10), no DRF species will be 
impacted by the Project.  The status of the population of Thomasia discolor (P3), located outside of 
but directly adjacent to the Port Reclamation Area will be monitored prior to and following the 
completion of the Port Expansion Project. 

Implementation of the Albany Port Authority Weed Management Strategy will ensure no new weed 
species are introduced to the area and existing infestations are controlled. 
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Table 9.11 Legislated Principles for Clearing Native Vegetation; Schedule 5 Environmental Protection Act 1986. 
Principle; 

Native vegetation should not be cleared if- 
Project Relevance Management  

Objective 

Management Action 

a) It comprises a high level of biological 
diversity; 

The implementation of the Project will result 
in local biodiversity loss (primarily in the 
reduction of the gene pools of flora species and 
the reduction of flora habitat) and contribute to 
regional ecosystem decline.  

No nett loss of 
biodiversity. 

Albany Port Authority is committed to limiting the clearance of 
vegetation for the Port Reclamation Area to the proposed 0.78 ha 
(0.31 ha of remnant vegetation in the reserve) and thus retaining a 
minimum of 81.74 ha (99.62%) in the existing A Class Reserve 
27068. 

b) It comprises the whole or part of, or is 
necessary for the maintenance of, a significant 
habitat or fauna indigenous to W.A.; 

The vegetation to be cleared is not necessary 
for the maintenance of a significant habitat or 
fauna indigenous to WA.  

NA NA 

c) It includes, or is necessary for the continued 
existence of, rare flora; 

No rare flora taxa exist within the project 
footprint. 

NA. NA. 

d) It comprises the whole or a part of, or is 
necessary for the maintenance of, a threatened 
ecological community; 

No TECs occur within the Project footprint. NA. NA. 

 

e) It is significant as a remnant of native 
vegetation in an area that has been extensively 
cleared; 

The Port Reclamation area is part of Mt 
Adelaide A Class Reserve 27068 and is one of 
the last remaining areas of relatively intact 
coastal vegetation of the Albany Vegetation 
System of Beard (1979).  Most of this 
Vegetation System has been cleared or 
degraded to make way for the Albany townsite 
and the port on Princess Royal Harbour and 
tourist and recreational facilities at Middleton 
Beach.  Only two blocks of native vegetation 
(Melville Point and the Middleton Beach 
foredunes) remain along the coast in the 
Albany Vegetation System (apart from Mt 
Clarence-Mt Adelaide); both of these areas are 
small and fragmented by current or proposed 
development. 

Restrict the loss of 
the Albany coastal 
vegetation system to 
less than 1% of the 
existing reserve. 

Albany Port Authority is committed to limiting the clearance of 
vegetation for the Port Reclamation Area to the proposed 0.78 ha 
and thus retaining a minimum of 81.74 ha (99.62%) of the existing 
reserve.  
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Principle; 
Native vegetation should not be cleared if- 

Project Relevance Management  

Objective 

Management Action 

f) It is growing in, or in association with, an 
environment associated with a watercourse or 
wetland; 

No RAMSAR Internationally Important 
Wetlands or Nationally Important Wetlands 
occur within the Project footprint.   

NA NA   

g) The clearing of the vegetation is likely to 
cause appreciable land degradation; 

The Port Recalamtion Area is located on a 
narrow stretch of steep coastal bushland.  The 
majority of the survey area has been degraded 
as it has been previously disturbed by earlier 
residential and industrial activities in the area. 
The additional disturbance and clearing 
associated with the Project will not cause 
appreciable land degradation. 

NA NA 

h) The clearing of the vegetation is likely to 
have an impact on the environmental values of 
any adjacent or nearby conservation area; 

A portion of the Port Recalamtion Area is part 
of Mt Adelaide A Class Reserve 27068 which 
is one of the last remaining areas of relatively 
intact coastal vegetation representative of the 
Albany Vegetation System.  However, 60% of 
the porposed reclamation area is outside the 
reserve on previously disturbed and the 
vegetation in those areas is degraded. 

Minimize impact on 
the vegetation of the 
adjacent A Class 
reserve. Minimise 
impact on the gene 
pools of local 
species. 

1. Minimise the disturbance to vegetation adjacent to the Port 
Reclamation Area. 

2. Take actions to prevent the spread of weeds into A Class Reserve 
27068. 

3. Minimise the amount of A Class Reserve 27068 that is cleared as 
part of the project footprint. 

4. Moniter the ststus of the population of the P3 taxon Thomasia 
discolor found upslope of the Port Reclamation Area. 

i) The clearing of the vegetation is likely to 
cause deterioration in the quality of surface or 
underground water; or 

The porposed Port Reclamation Area is a long 
thin stip of vergtation (0.78 ha) located directly 
adjacent to the ocean and therefore its 
clearance is unlikely to affect the quality of 
surface or underground water. 

No deterioration in 
water quality  

NA 

j) The clearing of the vegetation is likely to 
cause, or exacerbate, the incidence or intensity 
of flooding. 

The porposed Port Reclamation Area is located 
directly adjacent to the ocean and therefore 
flooding should not be an issue. 

NA NA 
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Section 9.5 Impacts of Dredging and Reclamation on Noise and 
Amenity 

Section 9.5.1 Management Goals for Noise and Amenity 
The management goals for noise and vibration are to: 

• Minimise the noise associated with the construction and operation of the Port activities.  

• Protect the amenity of nearby residents by ensuring that noise levels meet the statutory 
requirements and acceptable standards.  

Section 9.5.2 Standards and Guidelines Applicable to Noise and Amenity 
Applicable standards and guidelines include: 

• Environmental Protection (Noise) Regulations (1997); 

• Guidance Statement No. 33 Environmental Guidance for Planning and Development (Draft, 
EPA, 2006); 

• Statement of Planning Policy Road and Rail Transport Noise (WAPC, 2005); 

• Main Roads WA Noise Level Objectives; and 

• AS2670:2001 Evaluation for human exposure to whole body. 

Table 9.12 Environmental Protection (Noise) Regulations Assigned Noise Levels. 

Assigned Level (dB) Type of Premises Receiving 
Noise 

Time of Day 
L A10 L A1 L Amax 

0700 to 1900 hrs 
Monday to Sunday 

45 + IF 55 + IF 65 + IF 

0900 to 1900 hrs  
Sun and Public Holidays 

40 + IF 50 + IF 65 + IF 

1900 to 2200 hrs  
All days 

40 + IF 50 + IF 55 + IF 

Noise Sensitive premises at 
locations within 15 m of a 
building directly associated with 
a noise sensitive use. 

2200 hrs on any day to 0700 hrs Mon 
to Sat and 0900 hrs Sun and Public 
Holidays. 

35 + IF 45 + IF 55 + IF 

Noise sensitive premises at 
locations further than 15m from 
a building. 

 60 75 80 

Commercial premises  60 75 80 
Industrial and utility premises  65 80 90 

‘IF’ represents the Influencing Factor.   

Section 9.5.3 Potential Impacts of Noise on Amenity 
The potential noise impacts of dredging and construction of the berth 7 at the Albany Port, 3 km to the 
south-east of the city centre, were assessed (Vipac Engineers and Scientists Ltd, Technical Appendix 
16.5).  Sources of construction noise, their anticipated locations of operation and the nearest 
Commercial noise sensitive premises are outlined in Figure 9.26, with the nearest residential noise 
sensitive premises to construction activities at the Port shown in Figure 9.27.   
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Noise from the land reclamation will be associated with the seawall construction, piling for the berth 
and from construction equipment including trucks and dozers.  However, the duration of these events 
are very limited.  No blasting will be required for the dredge works, with minimal noise anticipated 
from the dredge vessels which will operate 24 hours a day, 7 days a week over an anticipated 4 to 6 
month period.  

Construction (piling) for the land reclamation area may result in noise emissions and impacts on 
residents and business in the surrounds. 

 

Figure 9.26 Construction Noise at the Port. 

Noise Assessment 

The noise investigation was conducted with the following assumptions: 

• ‘Worst case’ meteorological conditions (CONCAWE category 6: 50% RH, 3 m/s, 20°C). 

• No shielding was allowed for, between different items, or due to the topographical effects. 

• A ‘usage factor’ was factored into the modelling as it is unlikely that all equipment will be 
operating simultaneously. 

• An average of three dredges was assumed for dredge noise. 

Noise associated with the construction of the Albany Port Expansion was divided into three stages: 

• Stage 1:  ‘Lay Down Area’ pile driving, construction crane, haul truck, excavator, dozer and 
dredger (Albany Port Expansion Proposal). 

• Stage 2:  Pile driving, dredging and haul truck operation (Albany Port Expansion Proposal). 

• Stage 3:  Construction (no piling or dredging), bob cat and power tools (Southdown Magnetite 
Proposal). 
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Piling noise was considered separately to other noise sources as it will dominate all other noise 
sources and is likely to fall under the EPA definition of an impulsive noise, and is likely to be further 
limited in duration than the other components. 

Noise Assessment Results 

This PER deals with the construction noise associated with the Albany Port Expansion Proposal, 
which includes noise from dredging, ‘Lay Down Area’ pile driving and operation of a construction 
crane, haul truck, excavator and dozer (Stages 1 and 2).  Noise associated with construction of the Port 
side infrastructure (Stage 3) is addressed in the Southdown Magnetite Proposal PER (EPA 
Assessment No 1596). 

Noise assessment results for construction noise received at the nearest residential (R1) and 
commercial (R2) noise sensitive sites are presented in Table 9.13, with the location of R1 and R2 
presented in Figure 9.27.  It is anticipated that without additional management controls, the EPA noise 
regulation criteria will be exceeded during all stages of construction at the nearest commercial 
premises, and during pile driving only at the nearest residential premises. 

Pile driving activity is anticipated to be the main cause of noise exceedance with respect to the EPA 
noise regulation criteria.  The impulsive nature of this activity will increase exceedances above those 
presented in Table 9.13 below.  

The second most dominant noise source is the dozer.  If piling and dozer noise is ignored, almost all 
exceedances are eliminated. 

Table 9.13 Summary of Predicted Noise Exceedances from Port Construction at Residential 
and Commercial Premises. 

Activity R1 (Residential) R2 (Commercial) 
 SPL Exceedance 

(SPL)  
SPL Exceedance 

(SPL)  
Pile Driving only 60.0 3.0 77.8 17.8 
Stage 1: Lay Down Area’ pile driving, construction crane, 
haul truck, excavator, dozer and dredger. 50.6 -6.4 67.6 7.6 

Stage 2: Construction (no piling or dredging), bob cat and 
power tools  52.9 -4.1 69.7 9.7 
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Figure 9.27 Location of Nearest Noise Sensitive Sites. 
R1 is nearest residential site with influencing circle 
R2 is nearest industrial site 

Section 9.5.4 Management of Noise and Amenity 
Aspects of the land reclamation construction that generate excessive noise, such as pile driving, will 
be undertaken during daylight hours where possible.  To minimise noise associated with pile driving, 
the APA will assess other types of pile driving methods that have lower sound power.  To minimise 
noise associated with the dozer, APA will investigate use of a similar vehicle with lower noise 
emissions.   

Construction of Port Facilities 

Construction activities will be carried out in compliance with the noise practices set out in Section 6 
of Australian Standard 2436-1981 ‘Guide to Noise Control on Construction, Maintenance and 
Demolition Sites’.  Measures include: 

• Construction work will be carried out between 7 am and 7 pm on any day (which is not a 
Sunday or public holiday) where possible; 

• Equipment used for construction will be the quietest reasonably available; and  

• Noise associated with the construction of Port facilities will be managed through a Noise 
Management Plan developed prior to construction to reduce noise emissions through design 
and operational controls. 

Should it be necessary to undertake construction work outside of these hours the Albany Port 
Authority will implement additional controls that will include the following: 

• Show that it is reasonably necessary for the work to be conducted out of hours;  

• Advise all nearby occupants or sensitive receptors who are likely to receive noise levels 
which fail to comply with the standard under Regulation 7, of the work to be done at least 
24 hours before it commences;  

R1 

R2
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• Equipment used for construction will be the quietest reasonably available; and  

• Submit a specific Noise Management Plan to the regional DEC for approval at least seven 
days before the commencement of works.  The plan will include details of: 

• The need for work to be done out of hours; 

• Types of activities that could be noisy; 

• Predictions of noise levels; 

• Control measures for noise and vibration; 

• Procedures to be adopted for monitoring noise emissions;  

• Complaint response procedures to be adopted; and  

• A Noise Management Strategy will be prepared for all aspects of dredging and land 
reclamation prior to construction to reduce noise emissions through design and 
operational controls. 

Employee noise exposure levels will be monitored against relevant legislation and managed with 
appropriate personal protection. 

Section 9.5.5 Predicted Outcome from Noise and Amenity 
Without additional controls, construction noise associated with pile driving will exceed the EPA noise 
regulation criteria at the nearest commercial noise sensitive premises.   

Works associated with land reclamation will be scheduled to occur during day-light hours where 
possible.  Pile driving activity is anticipated to exceed day time limits by 3 dB (A) at the nearest 
Residential site, and by up to 17.8 dB (A) at the nearest Industrial site unless another type of pile 
driving method is utilised, or a barrier is constructed to shield noise emissions from noise sensitive 
premises.   

Noise emissions to the nearest sensitive premises will be minimised where possible through the use of 
low sound power equipment and noise barriers where practicable. 
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Section 9.6 Impacts of Dredging and Reclamation on Areas of 
Heritage and Cultural Significance. 

Section 9.6.1 Management Goal 
The management goal for heritage is to: 

• Protect the integrity of all identified heritage sites through complying with, or exceeding the 
statutory requirements in relation to areas of cultural or historical significance.   

Section 9.6.2 Standards and Guidelines Applicable to Heritage and Culture 
Applicable standards and guidelines include: 

• Guidance Statement No. 41. Assessment of Aboriginal Heritage (EPA, 2004); and 

• Guidelines for Consultation with Indigenous People by Mineral Explorers (DoIR, 2004). 

Section 9.6.3 Potential Impacts to Areas of Heritage and Cultural Significance 
The proposed Albany Port Expansion Proposal will not impact any registered aboriginal sites, however, has 
the potential to impact unidentified maritime sites of cultural and historical significance, either through 
direct disturbance, or through sedimentation from turbidity dynamics.   

Land reclamation and dredging activities are in the vicinity of two sites on the Register of National Estate 
Database (Table 6.28).  The proposal is within the King George Sound/ Princess Royal Harbour Marine 
Area which is listed as an Indicative place on the Register of National Estate Database.  The Albany Port 
Expansion Proposal is also in the vicinity of the Point King Lighthouse (Registered place), however, the 
Lighthouse will not be moved, damaged or impacted in any way by the proposal.  

The entrance to Princess Royal Harbour is listed as a heritage area on the City of Albany Municipal 
Heritage inventory of Maritime Sites (Section 6.8.2).  The area is currently used for commercial purposes 
with vessels frequently traversing the area.  Land reclamation, dredging and vessel passage will not alter, or 
compromise the historical relevance of this site. 

Section 9.6.4 Management of Areas of Heritage and Cultural Significance 
Management procedures are focused on minimising the dredge impact footprint and restricting turbidity 
and the associated deposition to a practical minimum.   

An operators’ manual will be developed as an extension of the Dredging and Land Reclamation 
Management Plan that will outline appropriate triggers and actions in the event that any culturally sensitive 
material is disturbed.  The operators’ manual will include all appropriate contact details in the event of a 
discovery and will be communicated as part of the Dredging and Land Reclamation induction process.  A 
copy of the operators’ manual will be at the helm of each associated craft for the duration of the Project.  
The procedure should any potentially culturally sensitive material be discovered is summarised in Table 
9.14. 
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Table 9.14 Management Procedure for Discovery of Potential New Maritime Sites. 

Dredge Operator APA officer Department of Marine 
Archaeology 

Discovery of potential new site.   
Operator to stop work and 
contact APA officer. 

Contact/consult with relevant 
authority. 

 

 Delineate temporary ‘protection 
zone’. 

Assess available information of 
potential site. 

 Mobilise dive team to assess the 
site. 

 

 Authorise dredge to continue 
work outside of delineated zone. 

 

In the event that any culturally sensitive material is discovered, dredging in the vicinity will be stopped, the 
site marked with DGPS and relevant contacts notified as outlined in the operators’ manual.  An APA 
officer will instigate an appropriate investigative action, for example, mobilise the dive team to reconnoitre 
the site of interest and report findings.  A precautionary approach will be instigated by the APA officer 
where there are any potential sites of interest discovered, for example, some old looking timber is 
discovered in the dredge footprint then the APA officer will inform and consult with the Department of 
Marine Archaeology for advice.  

Section 9.6.5 Predicted Outcome for Areas of Heritage and Cultural 
Significance 

No registered aboriginal sites or marine heritage sites will be adversely impacted by the Albany Port 
Expansion Proposal. 
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Section 10 Evaluation of Disposal Sites 
The dredging associated with the Albany Port Expansion Proposal requires the selection of a new disposal 
site.  Due to the quantity of material to be dredged (7.85Mm3 to 13.54 Mm3), a non-dispersive (stable) site 
is required.  The NODGDM requires that selection of a new disposal site involves consultation with a range 
of governmental and non-governmental organisations as well as comprehensive investigation of the 
proposed site or sites.  Investigations have included the: 

• Existing marine communities at and near the proposed disposal site. 

• Physical and chemical characteristics of the proposed disposal site and its surroundings. 

• Contaminant levels within biota at the site prior to disposal of dredged material (if material is not 
pristine). 

• Other resources and users that may be affected by the disposal. 

The NODGDM decision framework for selection of a disposal site is outlined in Figure 10.1. 

Two offshore disposal sites have been investigated.  The preferred disposal site is located offshore in deep 
water within King George Sound in the South Channel, with an alternate disposal site identified outside of 
King George Sound.  Co-ordinates of the two disposal sites are outlined in Table 10.1.  Between 7.85 Mm3 
and 13.54 Mm3 of dredge material will be placed at the offshore disposal site.  The area will have a 
footprint of 250 ha and an average depth of dredged material between 3.5 m and 6.5 m.  Material will be 
disposed at the site such that the final depths at completion of dredging will be below -35 m CD.   

Table 10.1 Proposed Offshore Disposal Site Locations. 

Offshore Sites Latitude Longitude 
Offshore Material Disposal Site (Centre Point) 35º 04’ 55”S,  118º 01’40”E, 
Alternative Material Disposal Site (Centre Point) 35º 07’ 02”S,  118º 01’29”E 

The proposed disposal sites are within Australian waters and under the jurisdiction of the Department of 
Environment and Heritage (DEH).   
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Figure 10.1 National Ocean Disposal Guidelines for Dredged Material Assessment Framework. 
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Section 10.1 Offshore Disposal Area Habitat 
Video recording at the inner disposal area indicates that the seabed is flat with fine sand and very sparsely 
distributed epifauna.  The epifauna observed in the area included the following (Figure 10.2): 

• Sponges (unidentified species). 

• Sea pens (Sarcoptilus grandis). 

• Colonial ascidian (Sycozoa sp.). 

• Southern blue-spotted flathead (Platycephalus speculator). 

• Sand dollar (unidentified species). 

The most numerous epifauna were the small oval sponges that were attached to dead shells or rocky 
material by stalks.  All of the epifauna observed are widely distributed in the region and none are rare or 
endangered. 

a) Colonial ascidian (Sycozoa sp.). b) Sea pen (Sarcoptilus grandis). 

c) Sponges. d) Sand dollar. 

Figure 10.2 Seabed Epifauna at the Preferred Disposal Area. 
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Section 10.1.1 Infaunal Assemblages 
The infaunal species richness and abundance obtained from grab sampling at the two potential disposal 
areas is summarised in Table 10.2 and presented graphically in Figure 10.3.  The infaunal community 
composition for the preferred and alternate disposal areas are presented graphically in Figure 10.4 and 
Figure 10.5 respectively. 

Both potential disposal areas have a rich infaunal assemblage and moderately high abundances of 
organisms.  The preferred disposal area has a greater diversity and abundance of infauna dominated by 
annelids (44.2%) and echinoderms (35.7%).  The alternative disposal area, by contrast, is dominated by 
annelids (64.4%) and crustaceans (26.0%).  The difference in the infaunal assemblages between the two 
locations is likely a function of greater currents and ground surge at the alternative disposal area and finer 
sediment at the preferred disposal area. 

Table 10.2 Infaunal Species Richness and Abundance 

Location Samples Species Richness Abundance (#/m2) 
Preferred Disposal Area 18 90 539±136 
Alternative Disposal Area 18 63 147±74 
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Figure 10.3 Infaunal Species Richness and Abundance. 
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Figure 10.4 Preferred Disposal Area Infaunal Community Composition. 
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Figure 10.5 Alternative Disposal Area Infaunal Community Composition. 
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Section 10.2 Sediment Physical and Chemical Characteristics 
The sediment at the preferred disposal area is comprised of finer material than the alternative disposal area 
(Figure 6.5).  The dominant particle size for the preferred disposal area is very fine sand (~125 µm) 
whereas that for the alternative disposal area is fine sand (~250 µm). 

Sampling was conducted at both proposed offshore disposal sites to determine sediment chemistry.  The 
sampling sites are displayed in Figure 10.6 with the summary of results the data and comparison with the 
NODGDM provide in Table 10.3.  The results of the analyses show that: 

• All ten metals in the surface sediments sampled were below the respective NODGDM screening 
levels. 

• Normalised tributyltin in the surface sediments sampled was above the NODGDM screening level 
in the preferred disposal area but below the NODGDM screening level in the alternative disposal 
area. 
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Figure 10.6 Sampling Locations for the Two Potential Disposal Areas. 
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Table 10.3 Sediment Chemistry at the Two Potential Disposal Areas 

NODGDM levels 
Parameter Units PQL 

Screening Maximum 
Preferred 

Disposal Area 
Alternative 

Disposal Area

Antimony mg/kg 0.1 2 25 0.1 0.1 
Arsenic mg/kg 0.1 20 70 0.1 0.1 
Cadmium mg/kg 0.1 1.5 10 0.1 0.1 
Chromium mg/kg 0.1 80 370 0.1 0.1 
Copper mg/kg 0.1 65 270 0.1 0.1 
Lead mg/kg 0.1 50 220 0.1 0.1 
Mercury mg/kg 0.1 0.15 1 0.05 0.05 
Nickel mg/kg 0.1 21 52 0.1 0.1 
Silver mg/kg 0.1 1 3.7 0.1 0.1 
Zinc mg/kg 0.1 200 410 0.1 0.1 
Tributyltin µg Sn/kg 0.2   1.1 0.3 
Normalised Tributyltin µg Sn/kg 0.2 5 70 5.4 1.3 
TOC % 0.02   0.1 0.1 

Data expressed as 95% UCL. 
Values less than PQL were entered at half the PQL according to the NODGDM (EA 2000 pg 63) 
Bolded values exceed NODGDM screening level. 

 

Biota at the disposal sites are unlikely to be contaminated as the only contaminant found in sediment 
chemical analysis was tributyltin.  Elevated levels of tributyltin at the inner disposal site are due to its 
location at the entrance to King George Sound and reflect Albany’s history as a shipping Port.  Epifauna 
are sensitive to tributyltin as it can cause endocrine disruption in heavily contaminated sites, however, most 
of the marine fauna at the preferred offshore disposal site were infauna and are unlikely to be affected. 

Results of water profiling for baseline water quality data within King George Sound and at both the 
offshore disposal areas is presented in Section 6.4, with the raw data presented in Appendix 15.2. 
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Section 10.3 Other Potential Impacts 
At dispersive disposal areas, sediment can be re-suspended, potentially smothering surrounding benthic 
habitat, recreational areas or impacting aquaculture and fisheries through changes to water quality.  To 
prevent the impacts to other users and the surrounding environment from the movement of sediment the 
proponent proposed two disposal sites in deep water with depths of approximately -40 m CD.  From the 
investigations of the hydrodynamics in the two areas it appears that only the inner disposal site is 
considered stable as the outer site has measured bottom current velocities that could potentially re-suspend 
disposed material.   

Field work undertaken by MetOcean from July to October 2005 involved current measurements at each of 
the proposed offshore disposal sites to investigate the stability of dredged sediment at these sites.  The 
results from the outer, alternative offshore disposal area (Figure 10.7) showed that near bottom current 
speeds were of a similar magnitude to the near surface current speeds and reached maxima of 
approximately 1.5 knots (0.75 m/s).  Current speeds of this magnitude at a depth of 36 metres are very 
unusual.  The Acoustic Doppler Current Profiler (ADCP) was re-analysed, in order to double check the 
instruments function and the data collected was true and correct.  This conclusion was further supported by 
anecdotal evidence from fishermen and divers in Albany who also reported strong bottom currents in that 
region. 

A plot of wind speed against the near bottom current speed (Figure 10.8) indicates that the cause of the 
strong bottom currents id likely to be shelf waves generated by the strong westerly wind conditions during 
the winter months.  These results indicated that the alternate disposal area would not be stable and 
therefore, would not elicit an environmentally sound outcome as the risk for re-dispersion at this site is 
comparatively higher than the preferred location. 

 

Figure 10.7 Comparison of current speeds near the surface (blue) and near the bottom (red) at 
the alternate disposal area in September 2005. 
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Figure 10.8 Comparison of current speeds near the bottom (blue) with the wind speed (red) at the 
alternate disposal area in September 2005. 

To assess the stability of the inner disposal site, the dredge simulation models were run for 12 months from 
commencement of the dredge programme.  It must be noted however that disposal area stability is one of 
the less accurate processes modelled due to a limited ability to accurately simulate the re-suspension 
processes which are driven by ocean currents near the sea bed and by orbital velocities generated near the 
sea bed by wave action.  However, the modelling clearly indicates that the risk of re-mobilisation at the 
inner site is considerably lower than that of the outer site due to the relatively weak bottom currents that do 
not provide a consistent mechanism for resuspension of the dredged material. 

Sedimentation at the completion of dredging and at 12 months after the commencement of dredging was 
modelled for each of the three dredge scenarios.  Simulations of a dredge programme started in March 
(Figure 10.9 and Figure 10.10), July (Figure 10.11 and Figure 10.12) and November (Figure 10.13 and 
Figure 10.14) are provided below. 

The results show a degree of smoothing out of the offshore disposal area but indicate that sediments placed 
at this site will be largely non-dispersive and will not re-enter King George Sound.  The lack of 
accumulation in the dredged channel over time shows that the material from the offshore disposal area does 
not end up accumulating back in the channel.  This is due to the depth of the offshore disposal area, where 
dredged material which will be over 30 m deep at the completion of disposal, and the fact that the channel 
is over 15 m shallower. The dredged material will therefore be too deep for wave action to produce 
significant resuspension.  

Due to the depth, location and stability of the offshore disposal site, it is anticipated that benthic habitat, 
recreational areas, aquaculture and fisheries will not be adversely impacted by the resuspension and 
migration of dredged material.   

Modelling results are also supported by sediment samples and observations of the sea floor at the preferred 
offshore disposal area.  The dominant sediment particle size at the inner disposal area is comprised of very 
fine sand (~125 µm) whereas that for the outer disposal area is fine sand (~250 µm), indicative of a much 
milder current and wave climate at the preferred disposal area.  Photographs taken of the sea floor (Figure 
10.2) also show no signs of heavy scouring as would be expected at an unstable site.   
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Figure 10.9 Sediment Accumulation (above 100gm/m2) at the End of the Dredging Programme 
Starting in March. 

 
Figure 10.10 Sediment Accumulation (above 100gm/m2) 12 Months after the Start of Dredging in 

March. 
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Figure 10.11 Sediment Accumulation (above 100gm/m2) at the End of the Dredging Programme 

Started in July. 

 
Figure 10.12 Sediment Accumulation (above 100gm/m2) 12 Months after the Start of Dredging in 

July. 
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Figure 10.13 Sediment Accumulation (above 100gm/m2) at the End of the Dredging Programme 

Starting in November. 

 
Figure 10.14 Sediment Accumulation (above 100gm/m2) 12 Months after the Start of Dredging in 

November. 
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Section 10.4 Disposal Site Assessment Conclusion 
In accordance with the NODGDM decision framework for selection of a disposal site, the material to be 
dredged has been characterised and is suitable of unconfined disposal (Section 6.4.1).  A portion of the 
material to be dredged (0.46 Mm3) will be utilised for the construction of the land reclamation area, with 
the remainder to be disposed of at an offshore disposal area.  Both proposed disposal sites have been 
characterised, with a comparison made of sediment chemistry (Section 10.2) and infaunal assemblage 
(Section 10.1.1).  As potential environmental impacts are related to the stability of the offshore disposal 
area, the stability of both sites was assessed and the inner disposal area was selected as the most stable site, 
having the lowest risk of adverse environmental impacts. 
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Section 11 Potential Impacts Following Dredging and 
Reclamation 

Section 11.1 Impacts of Dredging and Reclamation on 
Hydrodynamics in the Albany Waters 

Section 11.1.1 Management Goals for Hydrodynamics 
The management goals for King George Sound and Princess Royal Harbour are to: 

• Ensure the development does not significantly impact on existing hydrodynamics and coastal 
processes. 

• Maintain the ecological integrity (i.e. structure and function) of the marine and coastal 
environment. 

Section 11.1.2 Standards and Guidelines Applicable to Hydrodynamics 
Applicable standards and guidelines include: 

• Australian New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ ARMCANZ, 
2000); 

• Perth’s Coastal Waters: Environmental Values and Objectives (EPA, 2000); and 

• State Water Quality Management Strategy No. 6 (Western Australian Government, 2004). 

Section 11.1.3 Potential Impacts to Hydrodynamics 
Deepening and widening the channel into the Port and land reclamation may affect coastal processes and 
hydrodynamics through: 

• Alteration to flushing and channel flow in and out of Princess Royal Harbour. 

• Alteration of tides and shoreline wave action from changes to the bathymetry of King George 
Sound. 

• Alteration to alongshore erosion and sediment transport processes. 

A brief description of the oceanographic and dredging programme simulation studies undertaken to 
understand the meteorology and currents of the Albany Harbours is provided in Section 9.1.2, with a 
detailed description provided in Technical Appendix 16.1. 

Alteration to Flushing and Channel Flow In and Out of Princess Royal Harbour  

The exchange process between Princess Royal Harbour and King George Sound through the existing 
entrance channel has been studied previously by Mills and D’Adamo (1993) with a 2 dimensional 
hydrodynamic modelling study on a 100 m grid.  Dredging will result in an increase in the cross-sectional 
area of the entrance to Princess Royal Harbour from approximately 4,300 m3 to approximately 5,700 m3 
(Figure 4.5).  The effects of increasing the cross-sectional area of the entrance to Princess Royal Harbour 
were determined using a high resolution model covering Princess Royal Harbour, the entrance to the 
Harbour and the western part of King George Sound.  The bathymetry before the dredging is shown in 
Figure 11.1 and the bathymetry after completion of dredging is shown in Figure 11.2. 

The high resolution model (Figure 11.3) was run for 15 days (a spring – neap tidal cycle) on each of the 
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bathymetric grids (before and after dredging) to detect any changes in sea levels or currents.  The 
meteorology was derived from the Bureau of Meteorology forecast model (MesoLAPS) for July 1-15, 2005 
with both easterly and westerly winds and a range of wind speeds sampled.  The horizontal resolution of 
the model was set at 20 m and the vertical levels were set at 2, 4, 7, 10, 14, 20, 30, 40 etc.  To quantify any 
changes three monitoring stations were established inside Princess Royal Harbour, in the entrance and 
outside Princess Royal Harbour as shown in Figure 11.1. 

The dominant mechanisms governing water exchange between Princess Royal Harbour and King George 
Sound are the wind driven circulation and asymmetric momentum-driven tidal jets. 

 

Figure 11.1 Representation of Princess Royal Harbour Entrance before Dredging. 
*The model monitoring points located inside and outside Princess Royal Harbour and in the entrance to the Harbour 
(X) are shown in red. 

 

Figure 11.2 Representation of Princess Royal Harbour Entrance after Dredging. 
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Figure 11.3 High Resolution Model of Study Region. 

Sea Levels: Modelling indicates that sea levels will not be impacted by the dredging and that the tidal water 
levels will remain almost exactly the same in both Princess Royal Harbour and King George Sound. 

Current Direction: Modelling of wave current directions before and after the construction of the land 
reclamation area and deepening of the channel indicates only minor variations in current directions.  
Dredging and land reclamation therefore are not anticipated to alter alongshore erosion and sediment 
transport processes. 

Current Speeds: Modelling of current speeds before and after the dredging showed no change in the current 
speeds inside Princess Royal Harbour (Figure 11.4) and a minimal increase in the flow in King George 
Sound (Figure 11.6), probably due to the deeper channel. 

At the entrance to Princess Royal Harbour, however, modelling indicated a decrease of approximately 20% 
in the current speeds (Figure 11.5).  This result is consistent with the fact that Princess Royal Harbour sea 
levels do not change, indicating that the total water mass entering Princess Royal Harbour does not change.  
Given that the cross-sectional area of the entrance to Princess Royal Harbour is increased the currents will 
reduce in speed to maintain a similar flux to the conditions before dredging.   
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Figure 11.4 Current Speeds in Princess Royal Harbour Before and After Dredging. 

 

 

 

Figure 11.5 Current Speeds in the Harbour Entrance Before and After Dredging. 
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Figure 11.6 Current Speeds in the Shipping Channel Before and After Dredging. 

Modelling of land reclamation and channel deepening at the entrance of Princess Royal Harbour indicates 
no change in the volume of water exchanged on the incoming and outgoing tide.  As the mass flux does not 
change, no changes in flushing, residence times or the exchange of materials between Princess Royal 
Harbour and King George Sound are anticipated.  

Numerical “Dye” Tracing Studies 

A further investigation of the impacts of changes to the entrance channel to Princess Royal Harbour was 
conducted.  The 15 days of 3D currents simulated for the pre- and post-dredging cases (above) were used to 
drive a model “dye” study where the numerical equivalent of a buoyant dye was released throughout the 
water column at a strategic location inside the Princess Royal Harbour channel entrance (Figure 11.7).  The 
movement of the numerical “dye” was simulated with the GEMS 3D Plume dispersion model 
(PLUME3D). 

Sample plots of the “dye” trace for the pre- and post-dredging cases after five days are shown in Figure 
11.7 and Figure 11.8.  In these plots existence of dye at any level in the water column is shown. 

A decrease in the flushing of Princess Royal Harbour after dredging would be depicted by less dye (smaller 
purple area compared to Figure 11.7) retained within Princess Royal Harbour after dredging than before 
dredging.  Conversely, an increase in the flushing of Princess Royal Harbour after dredging would be 
depicted by more dye (larger purple area in Figure 11.8) retained within Princess Royal Harbour after 
dredging than before dredging. 

Figure 11.7 and Figure 11.8 derived from the modelling show a minimal difference between the two cases, 
with the dye spreading slightly more after dredging is completed.  This indicates that the water exchange 
between Princess Royal Harbour and King George Sound will be slightly greater after dredging.  After the 
15 day simulation, 77% of the dye had left Princess Royal Harbour in the post-dredging case compared 
with 72% in the pre-dredging case. 
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Figure 11.7 Numerical “Dye” Trace 5 Days After Release from Site Labelled PRH1 Forced by 

Currents Through the Channel Before Dredging is Started. 

 

 
Figure 11.8 Numerical “Dye” Trace 5 Days After Release from Site Labelled PRH1 Forced by 

Currents Through the Channel After Dredging is Completed. 

 

Alteration of Tides and Shoreline Wave Action from Changes to the Bathymetry of King George Sound. 

Changes in the bathymetry of King George Sound through dredging of the shipping channel have the 
potential to impact tides and shoreline wave action.  To assess the potential impact, a modelling exercise 
was carried out with a very high resolution setup of the SWAN wave model on the pre- and post-
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construction channel depths.   

The resulting wave heights off Middleton Beach were unchanged and throughout the wave and 
hydrodynamic modelling no effect of the channel deepening in King George Sound were detected.  This 
indicates that the proposal is not likely to result in changes to coastal processes and will not alter the 
existing pattern of seasonal erosion and accretion. 

The preferred offshore disposal area is located at a stable site (Section 10.1), offshore, in deep water within 
King George Sound.  The dredged material will be between 3.5 m and 6.5 m deep and will be disposed 
such that final depths at completion of dredging will be below -35 m CD.  Minor changes to bathymetry at 
this depth will not impact the wave climate at the surface. 

Section 11.1.4 Management of Hydrodynamics 
Management of potential impacts to hydrodynamics has been taken into account during the design phase of 
the Project.  The land reclamation area will be located in shallow water on a previously disturbed site and 
designed in line with the existing land reclamation of the Port to ensure flow through the entrance of 
Princess Royal Harbour is not obstructed.  The land reclamation area has also been designed with rock 
armouring of the sea wall to prevent erosion of the land form.  The offshore disposal area has been 
proposed in very deep water (approximately –40 m) to minimise the potential for sediment re-suspension. 

Section 11.1.5 Predicted Outcome for Impacts to Hydrodynamics 
Dredging and land reclamation near the entrance to Princess Royal Harbour will increase the cross-
sectional area of the entrance to the Harbour.  Modelling indicates that the water exchange between 
Princess Royal Harbour and King George Sound will be slightly greater (approximately 6.9%) after 
dredging.  As the flushing of Princess Royal Harbour will be maintained or slightly increased, no adverse 
impacts to water quality, ecosystem health or seagrasses are anticipated within the Harbour.  Positive 
improvements in water quality due to the increased flushing of Princess Royal Harbour can be expected. 

Deepening of the channel in King George Sound is highly unlikely to impact the ambient coastal processes 
due to the proximity and depth of the proposed channel. 
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Section 11.2 Impacts to Visual and Landscape Values 

Section 11.2.1 Management Goals 
The management goals for visual and landscape values are to: 

• Ensure that aesthetic values and public experience of the landscape are considered and measures 
are adopted to reduce the visual impacts on the landscape and shore line. 

• Maintain and protect any significant landscape and geo-heritage values and maintain the integrity, 
ecological functions and environmental values of the land and water. 

Section 11.2.2 Standards and Guidelines Applicable to Visual and Landscape 
Values 

Applicable standards and guidelines include: 

• Guidance Statement No. 33 Environmental Guidance for Planning and Development (Draft, EPA, 
2006);  

• State Planning Strategy (WAPC, 1997); 

• Visual Resource Management on Lands and Waters Managed by CALM; Policy Statement No. 34 
(CALM 1989); 

• Town of Albany Town Planning Scheme No. 1A District Scheme (City of Albany, 2004); and 

• Shire of Albany Local Rural Strategy (Shire of Albany, 1996). 

Section 11.2.3 Visual Impact Assessment 
Landscape is more than physical features, topography or appearance; it is defined as a person’s perception 
of a physical environment, based on their interactions, interpretation and reactions to the natural and 
cultural elements of that environment (WRC, 2000).  Enjoyment derived from a landscape (what is 
perceived) is part of people’s aesthetic values.   

Landscape values, or the aesthetic value of people’s landscapes, are comprised of several key components 
(CALM, 1989b; John Cleary Planning, 2002) which are both view based and non-view based.  ‘View 
based’ landscape values are derived from the visual qualities of the environment, whereas ‘non-view based’ 
landscape values are derived from both functional and non-functional aspects of the environment.  
Landscape values assessed in the Visual Impact Assessment conducted of the Port area on the 23-24th June 
2005 were: 

Non-view based components of landscape values assessed: 

• Landscape Significance – the most important features in a landscape. 

• Community Use – how people access an area and what the area is used for. 

• Wilderness Quality – the naturalness of an area, based on levels of disturbance and remoteness. 

View based components of landscape values assessed: 

• Views – the extent to which people are able to view an area and its features.  

• Landscape character – a qualitative characteristic encompassing the type of landscape and the 
content of the view. 
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This information was used to determine potential impacts of the infrastructure associated with the land 
reclamation area to community amenity in order to identify objectives for mitigation of impacts. 

Section 11.2.4 Potential Impacts to Visual and Landscape Values 
Throughout Albany’s history, a large portion of the northern shore of Princess Royal Harbour has been 
reclaimed for industrial use.  The land reclamation area will extend this reclamation to the east, 
industrialising more of the natural rugged foreshore and slightly narrowing and deepening the entrance of 
the Harbour. 

Landscape Significance: The proposed Port expansion is situated low in the terrain and therefore will not 
impact the skyline, or the significant feature of the rounded line of the horizon.  The perception of open 
waters may be marginally impacted by the presence of larger ships, with increased frequency in the 
visually prominent entrance to Princess Royal Harbour.   

Community Use, Access and Sensitivity: The Project may impact on local recreational fishing on land to 
the east of the existing Port in the location of the proposed berth 7, however, this impact is considered 
minor.  There are several major tourist and recreation sites within 1 km of the proposed land reclamation 
(Mt Clarence Lookout and Possession Point), as well as places with recognised historic values of national 
significance (Point King and Ataturk’s Memorial).  These are classified as high sensitivity locations 
requiring maximum retention of visual quality.  Areas in the middle ground to background have lower 
sensitivity classifications requiring moderate retention of visual quality or partial retention and/or 
enhancement of visual quality.  

Wilderness Quality: The Albany Port has very low wilderness quality.  The areas adjacent to the Port to the 
east have medium wilderness quality due to the naturalness of the coastline and the prominence of the Port 
and obvious urbanisation of the surrounding landscape.  Expansion of the Port will marginally decrease the 
wilderness quality in a small, localised area. 

Views and Landscape Character: The Port facilities will be visible from local recreational areas, significant 
indigenous and historical sites, tourist lookouts, residential areas and boats in Princess Royal Harbour and 
King George Sound.  Project construction and operation will temporarily restrict public access and 
permanently alter the existing coastline.  Computer generated images of the land reclamation area are 
provided in Figure 11.9 to Figure 11.19.  The facilities are not anticipated to significantly decrease the 
visual amenity of the area in the long term as the Project is an expansion of the existing Port and industrial 
area, and substantial parts of the infrastructure will be enclosed.   

The proposed reclamation area and berth will be constructed specifically to accommodate the port side 
infrastructure required for the Southdown Magnetite Proposal.  Figure 11.11, Figure 11.14, Figure 11.17 
and Figure 11.20 have been included to provide an overview of the anticipated visual impact of this 
infrastructure.  The Visual Impact Assessment for the Albany Iron Ore Project has been included in 
Technical Appendix 16.6. 
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Figure 11.9 View to the South-East from Mt Clarence Lookout (View Location 16). 
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Figure 11.10 View from Mt Clarence Lookout with Land Reclamation (View Location 16). 
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Figure 11.11 View from Mt Clarence Lookout with Land Reclamation and Port Infrastructure (View Location 16). 
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Figure 11.12 View to the North-West from Possession Point (View Location 20). 
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Figure 11.13 View from Possession Point Depicting Proposed Land Reclamation (View Location 20). 
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Figure 11.14 View from Possession Point Depicting Proposed Land Reclamation and Port 

Infrastructure (View Location 20). 
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Figure 11.15 View to the South-West from the Boardwalk (View Location 25). 
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Figure 11.16 View from the Boardwalk Depicting the Proposed Land Reclamation (View Location 
25). 
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Figure 11.17 View from the Boardwalk Depicting the Proposed Land Reclamation and Port 

Infrastructure (View Location 25). 
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Figure 11.18 View to the South-West from Ataturk’s Memorial and Pagoda (View Location 26-27). 
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Figure 11.19 Ataturk’s Memorial and Pagoda Depicting the Proposed Land Reclamation (View 

Location 26-27) 
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Figure 11.20 Ataturk’s Memorial and Pagoda Depicting the Proposed Land Reclamation (View 

Location 26-27) 
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Section 11.2.5 Management of Visual and Landscape Values 
The land reclamation area is consistent with the Port land use to the west.  The sea wall associated with the 
reclaimed area will be armoured with granite to maintain visual consistency with the rocky coastline to the 
east.  Potential impacts of altering the shoreline to flushing processes in Princess Royal Harbour are 
described in Section 11.1.   

Proposed measures to minimise the visual impact of the port side infrastructure are outlined in the 
Southdown Magnetite Proposal PER document.  Measures include construction of an enclosed storage shed 
at the port to reduce the visibility of stockpiling and ship loading operations, and construction using 
neutrally coloured, non-reflective material. 

Ongoing consultation with regulators, the general public and marine stakeholders will be continued 
throughout the Project planning and construction.   

Section 11.2.6 Predicted Outcome for Visual and Landscape Values 
The land reclamation is consistent with the Port land use.  Rock armouring of the seawall with granite will 
maintain the appearance and character of the entrance to Princess Royal Harbour.   

It is anticipated that there will be slight reductions of amenity for several view locations representative of 
travel routes and use areas in the vicinity of the Port.  The Desert Mounted Corp Memorial and Mt 
Clarence (Figure 11.9 and Figure 11.10), Ataturk’s Memorial and Pagoda (Figure 11.18 and Figure 11.19) 
and Point King and the entrance to Princess Royal Harbour were all categorised as high sensitivity areas 
with the objective of maximum retention of visual quality.  Implementation of mitigation measures as 
recommended will provide for retention of visual quality from these view locations.  The greatest visual 
and landscape impact will be at use areas along Marine Drive, the Boardwalk (Figure 11.15 and Figure 
11.16) and Possession Point (Figure 11.12 and Figure 11.13).  These view locations are all categorised as 
high sensitivity, however visual quality will be slightly affected, even with implementation of mitigation 
measures, due to proximity to the proposed infrastructure.   
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Section 11.3 Potential Impacts of Increased Shipping and 
Operations 

Section 11.3.1 Goals for Managing Increased Shipping and Operations 
The management goals for shipping and operations are to: 

• Ensure that emissions do not adversely affect environmental values or the health, welfare and 
amenity of people and land uses by meeting statutory requirements and acceptable standards; 

• 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; 

• Minimise the risk of introduction of unwanted marine organisms; and 

• Ensure that existing recreational uses are not compromised. 

Section 11.3.2 Standards and Guidelines Applicable to Shipping and 
Operations 

Applicable standards and guidelines include: 

• Australian Quarantine and Inspection Service Australian Ballast Water Management Requirements, 
(AQIS, 2001); 

• Australian Quarantine Regulations (Government of Western Australia, 2000); 

• Australian Ballast Water Management Requirements (AQIS, 2001); 

• Australian Ballast Water Management Guidelines for International Shipping (AQIS, 1998); 

• Code of Practice for antifouling and In-water Hull Cleaning and Maintenance (ANZECC, 2000);  

• Australian National Guidelines for Cetacean Observation and Areas of Special Interest for 
Cetacean Observation (Environment Australia, 2000). 

Section 11.3.3 Potential Impacts from Increased Shipping and Operations 
Impacts arising from increased shipping in Albany waters include potential for: 

• Increased water and sediment contamination from spills during vessel maintenance. 

• Vessel collision with cetaceans. 

• Introduction of marine species in ballast waters and / or spread of exotic species. 

• Conflict with existing users of the area. 

Contamination 

The Albany Port Expansion Proposal could potentially impact marine sediment and water quality through 
new contamination from spills or accidental discharges.  The proposal may impact on sediment and water 
quality in the following ways: 

• Spills of diesel, oil and grease from minor maintenance operations. 

• Increased shipping at the Albany Port. 
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• Ship discharges and contamination from TBT and anti foulants from vessels. 

Increased loading of vessels in Princess Royal Harbour associated with the Southdown Magnetite Proposal 
may increase the potential for water and sediment contamination through potential spills of hydrocarbons, 
or spillage of magnetite during ship loading. 

Cetaceans 

Vessel passage will be increased by up to 45% of the current vessel passage, potentially increasing the risk 
for collision with cetaceans during migration season, although, the likelihood of such an event is 
considered extremely low.   

Introduced Marine Species 

Introduced marine species are most commonly introduced through unintentional introductions associated 
with dry, semi-dry, and water ballast, ship hull fouling and boring of both wooden and steel hulled vessels.  
Introduced marine species may enter and become established in a port via a number of pathways (Hewitt 
and Martin, 2001), including: 

• directly from overseas ports by international shipping, recreational, fishing and replica vessels; 

• indirectly as a result of translocation by shipping or non-shipping activity from a port of first entry 
or secondarily effected area; and 

• natural range extension from a port of first entry or secondarily infected area. 

Other Users 

The area proposed for Port land reclamation is very shallow (2 - 3 m deep) and is not currently used for 
vessel passage.  Although the entrance to Princess Royal Harbour is a main thoroughfare for recreational 
and commercial vessels, the proposed land reclamation and ship berthing area are outside of the existing 
channel alignment.  Increased vessel passage in the vicinity of the Port is anticipated to have negligible 
impacts to existing users of the area as the Port expansions will result in widening of the existing shipping 
channel. 

Section 11.3.4 Management of Increased Shipping and Operations 
Contamination 

Potential contamination associated with spills of hydrocarbons will be managed as part of current Port 
management procedures under the Albany Port Authority Oil Spill Contingency Plan (Technical Appendix 
16.9) which outlines the management response to oil spills at the Port.  This document is part of the Port’s 
overarching Emergency Response Plan which is aligned with the W.A. Marine Oil Pollution Emergency 
Management Plan.  The Oil Spill Contingency Plan was developed in collaboration with the Marine 
Environment Protection Unit in DPI who are the designated management authority for oil spill response in 
WA. 

Grange is responsible for operation of the Port side infrastructure and bulk handling of the magnetite, to the 
point where the magnetite leaves the ship loading conveyor into the hold of a ship.  Albany Port Authority 
is responsible for the pilotage, anchoring and movement of vessels in the Port area, mooring and 
unmooring (under control of the pilot), berth maintenance, navigation aids and all non-lease related 
emergency issues at the Port. 

Potential operational spillages during ship loading of magnetite at the Southdown port side facilities will be 
mitigated through engineering controls.  Grange will construct the ship loader with enclosed conveyors to 
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capture any spilt material, which will be recovered either by a vacuum system, or by washing down the 
ship loader in its storm position and capturing the material.  The APA will construct the berth with a 
concrete bunded area on the western most dolphins that is long enough to capture the entire length of the 
ship loader in its storm position.  This will allow waste from the bunded area to be pumped back to a 
landside holding tank for incorporation into the process; and ensure all water for maintenance, servicing 
and clean down of the ship loader is contained.  The loading process will be monitored to ensure no 
significant spillages of magnetite occur. 

Cetaceans 

The increased use of the expanded port facilities by larger vessels is not anticipated to adversely impact 
cetaceans as vessel movements within Port waters are at very low velocities.  There are no known 
incidents, or historical records of vessels striking cetaceans at the Albany Port. 

Introduced Marine Species 

All vessels will comply with the Australian Quarantine and Inspection Service Australian Ballast Water 
Management Requirements, 2001, and the Australian Quarantine Regulations 2000.  Vessels associated 
with the construction activities of the Albany Port Expansion Proposal will remain within Australian waters 
and therefore contain ballast water taken up within Australia’s territorial seas deemed as ‘low risk’(AQIS, 
2001). 

Vessels associated with the Southdown Magnetite Proposal will traverse between the Albany Port and 
Kemaman Port Malaysia.  The vessels associated with this proposal will be on a dedicated charter whereby 
they traverse exclusively between the two Ports with very different climates.  Therefore, the likelihood of 
marine species incursion from a tropical to a temperate port in this instance is considered low.  However, 
all salt water from coastal waters outside Australia’s territorial sea is deemed to present a ‘high risk’ of 
introducing exotic marine species into Australia (AQIS, 2001) and the management will include: 

• All internationally trading vessels are required to manage ballast water in accordance with AQIS 
requirements. 

• The discharge of high risk ballast water in Australian Ports or waters is prohibited (12 nautical mile 
limit generally applies). 

• All vessels arriving in Australia from international waters are required to submit a Quarantine Pre-
Arrival Report to the AQIS 12 - 48 hours before arrival in Australia. 

• Vessels will retain ballast water records in a ballast water log. 

• AQIS Offices will conduct ballast water verification inspections on-board vessels to ensure 
compliance with the Australia’s ballast water management requirements. 

• Sediments from ballast tanks will not be discharged to Australian Waters. 

• The DoF will be consulted on the pre-entry requirements for the dredges and any associated marine 
vessels.  

Other Users 

All commercial and recreational vessel passage in the vicinity of the dredging, reclamation and berth 
construction activities will be directed and managed by the APA Harbour Master to minimise conflict 
between users in-line with standard APA protocols.  Regulators, the general public and marine stakeholders 
will be kept informed of the planned Port development and investigation results to solicit feedback and 
comments.  Feedback will be taken into account during the development planning process. 
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Section 11.3.5 Predicted Outcome from Increased Shipping and Operations 
There will be no adverse impacts to the environment through contamination and spills and the introduction 
of introduced marine species will be managed in accordance with the AQIS requirements with all factors 
being managed effectively through the implementation of management strategies.  The risk for potential 
impacts to cetaceans and conflict of use with other users will be extremely low. 
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Section 12 Conclusion 
The APA Albany Port Expansion Proposal will be undertaken in line with the Environmental Protection 
Authority’s Principles of Environmental Protection.  The objectives and principles set out in s4A of the 
Environmental Protection Act 1986 have been incorporated into Project planning and development 
through: 

• The Project has been designed to minimise the environmental footprint through initiatives such as 
locating the new berth in an existing disturbed area adjacent to the Port, and selection of a ‘no 
rock’ alignment shipping channel. 

• Baseline surveys have been undertaken to assess the environmental values of areas that could be 
impacted by the Project. 

• Specialist surveys and modelling have been conducted to assess the existing Project environment 
and determine potential impacts. 

• Specific management plans will be developed and implemented as part of risk based impact 
avoidance and management. 

The APA has made a range of formal commitments with respect to the dredging, land reclamation and 
offshore disposal area to show their commitment to constructing and operating in an environmentally 
responsible manner.  The formal commitments will be implemented to the satisfaction of the DEC (Audit 
Section). 

The key environmental issue associated with the dredging, land reclamation and offshore disposal is the 
direct removal of 0.01% BPPH in Princess Royal Harbour (Management Unit 1) and 1.44% BPPH in the 
inner region of King George Sound (Management Unit 2).  The additional impact of elevated turbidity is 
anticipated to result in a total permanent loss of 0.01% of BPPH in Princess Royal Harbour.  Permanent 
losses in King George Sound associated with dredging and turbidity may be 2.62% to 3.15% of BPPH 
depending on the timing of the dredging programme.  

Increased TSS is unlikely to impact the quality of aquaculture products, however, additional costs could 
potentially be incurred through disruption to aquaculture operations for infrastructure cleaning and repair, 
although this is considered unlikely. 

Sediments contaminated with mercury and silver in King George Sound do not pose an environmental 
risk and have been deemed by DEW as suitable for unconfined offshore disposal as they are below the 
criteria set out in NODGDM (2002) and ANZECC / ARMCANZ (2000).  Additional management 
measures will minimise the turbid plume associated with the mercury contaminated sediment and result in 
the burial of the sediment at the disposal site.  The bioavailability of the mercury in sediment to be 
dredged meets the 95% level of habitat protection, and therefore unlikely to impact marine species in 
King George Sound.   

The land reclamation area will be constructed to abut the adjacent shore line, resulting in clearing of 0.78 
ha vegetation, of which 0.31 ha is remnant native vegetation within the Mt Adelaide A Class Reserve 
27068(Figure 4.6), with the remaining area comprised degraded vegetation. 

The APA is committed to minimising, mitigating and offsetting environmental impacts that cannot 
practicably be avoided.  The APA will ensure potential impacts associated with construction and 
operation of the Albany Port Expansion Proposal will be managed through a range of Environmental 
Management Plans to be developed for the Project.  The APA will consult and comply with relevant 
authorities to achieve improved environmental standards wherever practicable. 
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It is the APA’s intent to achieve the upgrade with no significant adverse effects to the environment by 
offsetting the directly impacted seagrasses in Princess Royal Harbour.  APA believes that the expansion 
of the Albany Port will be achieved by ensuring the protection of the environmental values and deliver 
significant net economic and social benefits to the local and regional community and the State as a whole. 
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Section 14 Glossary of Terms and Abbreviations 
AAPMA – Australian Association of Port and Marine Authorities 
ABWMAC – Australian Ballast Water Management Advisory Council 
AHD – Australian Height Datum 
ANZECC – Australian and New Zealand Environment and Conservation Council 
APA – Albany Port Authority 
AQIS – Australian Quarantine and Inspection Service 
ARRP Act – Agriculture and Related Resources Protection Act, 1976 
AWAC – Acoustic Wave and Current  
BPP –Benthic Primary Producer 
BPPH – Benthic Primary Producer Habitat 
CAMBA – Agreement between the Government of Australia and the Government of the People's 
Republic of China for the Protection of Migratory Birds and their Environment 
CD – Chart Datum 
CSD – Cutter Suction Dredge 
CSIRO –Commonwealth Scientific and Industrial Research Organisation 
CRIMP –Centre for Research on Introduced Marine Pests 
DEC – Department of Environment and Conservation 
DoIR – Department of Industry and Resources 
DEW – Department of Environment and Water Resources 
EIA – Environmental Impact Assessment 
EMP – Environmental Management Plan 
EPA – Environmental Protection Authority 
EPBC Act – Environment Protection and Biodiversity Conservation Act, 1999 
LWOST – Low Water of Ordinary Spring Tide 
Mbcm – Million bank cubic metres (volume of consolidated material) 
Mlcm – Million loose cubic metres ( volume of unconsolidated material) 
NTA – Native Title Act 
OC – Organic Carbon 
PAF – Potentially Acid Forming 
PAHs – Polynuclear Aromatic Hydrocarbons 
PCBs – Polychlorinated Biphenyls 
PER – Public Environmental Review 
PIANC –  
PDWSA – Public Drinking Water Source Area 
SAP – Sampling and Analysis Plan 
TDS –Total Dissolved Solids 
TPHs – Total Petroleum Hydrocarbons 
TSF – Tailings Storage Facility 
TSHD – Trailer Suction Hopper Dredge 
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Section 15 List of Appendices (Attached Disk) 
 

Appendix 15.1 Marine Fish Species of the Albany Region. 
 

Appendix 15.2 Albany Sediment Data. 
 

Appendix 15.3 Water Quality Profiling Data. 

 

Appendix 15.4 Risk Matrices. 
 

Appendix 15.5 Vegetation and Flora. 
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Section 16 Technical Appendices (Attached Disk) 
 

Technical Appendix 16.1 Port Development Oceanographic Studies and Dredging 
Program Simulation studies, Global Environmental 
Modelling Systems, 2007. 

Technical Appendix 16.2 Albany Iron Ore Project Albany Port Expansion Proposal; 
Sampling and Analysis Plan and Benthis Primary Producer 
Habitat Report, Sinclair Knight Merz, 2007  

Technical Appendix 16.3 Albany Port Upgrade Dive Sampling Report, JFA 
Consultants Pty Ltd, 2005. 

Technical Appendix 16.4 An Aboriginal Heritage Survey for Grange Resources 
Limited, and Albany Port Authorities, Southdown 
Magnetite Project, Great Southern Region, Western 
Australia, Green Iguana, 2005; 

Report on an Aboriginal Heritage Survey for Grange 
Resources Limited, and Albany Port Authorities, 
Southdown Magnetite Project, Great Southern Region, 
Western Australia, Greenfeld, Harris and Webb, 2005. 

Technical Appendix 16.5 Short Technical Report: Noise Assessment of the Albany 
Port Construction, VIPAC, 2006. 

Technical Appendix 16.6 Visual Impact Assessment, ecologia Environment, 2006. 

Technical Appendix 16.7 Dredge and Land Reclamation Management Plan, ecologia 
Environment, 2007. 

Technical Appendix 16.8 Albany Port Expansion Proposal Environmental 
Management System, ecologia Environment, 2006. 

Technical Appendix 16.9 Albany Port Authority Oil Spill Contingency Plan. 

Technical Appendix 16.10 Flora and Vegetation of the Port Facility Reclamation 
Area, ecologia Environment, 2007. 

Technical Appendix 16.11 In-Lab Determinations of Light Attenuation versus TSS 
Concentration for a Variety of Sediment Core Samples, 
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