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Executive Summary 

Construction of reconfigured breakwater structures at Port Geographe was completed in late 

2014. Five years later in December 2019, the Department of Transport (DoT) in partnership with 

the City of Busselton between them appointed five technical experts, as well as representatives 
of the City of Busselton and Department of Transport to make up a Technical Working Group 

(TWG). TWG member, Linden Clarke, presented an assessment of the performance of the 

reconfigured structures at Port Geographe from implementation in late 2014 to December 2019 
to allow the TWG to make recommendations about what actions could be undertaken to further 
improve performance.  

The history and condition of the beach immediately west of the new breakwaters, colloquially 

referred to as ‘Western Beach’ together with the beach at Wonnerup and the Channel Entrance 

/ Lagoon were considered. Key management issues and community concerns, such as wrack 
accumulation at the Western Beach and erosion along Wonnerup beach, were highlighted for 
review. 

The assessment process generated a total of 34 improvement ideas including four community 

submissions, comprising 15 ideas for the Western Beach, 11 for Wonnerup and eight for the 
Channel Entrance / Lagoon. Each idea was assessed in terms of what would create the most 

advantageous outcome. The assessment considered: functionality as well as social, 

environmental and ‘knock on’ impacts, and potential costs. The recommendations for each idea 
were categorised as either ‘implement’, trial’, ‘investigate further’, or ‘not recommended at this 
time’.  

Following careful assessment, the TWG recommends a combination of actions to improve the 
performance of the reconfigured structures at Port Geographe. This includes: 

• Trialling of wrack pushing works on the Western Beach earlier in winter prior to suitable 

winter storms (from July). The aim being to assist natural bypassing of wrack, reduce the 

accumulation of wrack on the Western Beach; and potentially reduce the amount of wrack 
entering the entrance channel.  

• Investigation of a separate management plan to the Environmental Monitoring and 
Management Plan (EMMP) to address amenity targets at the Western Beach. 

• Investigation into low profile groynes on Western Beach to reduce local sand erosion. 

• A trial of sand bypassing to Wonnerup from the western extent of the Port Geographe 

Coastal Management Area. 

• Reuse of the small volume of clean dredged sand accumulated at the offshore disposal area 

to supplement beach nourishment (sand placement) at Wonnerup.  
 

The recommendations are preliminary and will be subject to revision pending feedback from 

project stakeholders including community representatives. The TWG have agreed that the 

success of the trials and investigations above will be reviewed and evaluated prior to 

recommending they be included in the ongoing management approach. Furthermore, the 

outcomes of these trials and investigations would be assessed prior to the investigation of 

other ideas, as detailed in the ‘Recommendations’ section of this report.   
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Table 1, in the recommendations section of this Report, provides a snapshot of the ideas the 

TWG believe warrant further attention for each of the three locations, either by trial or further 
investigation/discussion.  
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Port Geographe Technical Working Group Experts 
 

Prof. Charitha Pattiaratchi 

 
 
 

 

 
Prof. Charitha Pattiaratchi holds Bachelors, Masters and PhD degrees from the University of 
Wales, UK. He has been at the University of Western Australia for over 30 years and currently 
holds the position of professor of coastal oceanography. Prof. Pattiaratchi has supervised over 

65 research students and 150 honours students and has published over 466 articles/reports on 
coastal oceanography, which include over 180 in peer-reviewed international journals. He has 
received more than $40 million in research funding. Prof. Pattiaratchi's research interests are in 
coastal physical oceanography and coastal sediment transport, with emphasis on f ield 

experiments and numerical modelling. He has played an active role in examining climate change 
effects in coastal regions of Western Australia, particularly in terms of ocean currents, wind and 
w ave climate, sea level variability, coastal f looding and beach stability. 

 

Murray Burling 

 
 

 

As Managing Director for RPS’ energy consultancy in Australia and Asia Pacif ic, Murray heads 
up a large team of consultants specialising in metocean measurement and studies, 
oceanographic modelling, oil spill risk assessment, data management and dissemination, 

seismic operations, energy asset evaluation and due diligence, marine geology, geophysics, 
petroleum engineering, risk management solutions and more.  
 
An accomplished coastal engineer and marine modelling specialist, Murray has been at the 

forefront of metocean science and technology for more than 20 years, consulting for a w ide 
variety of clients and projects throughout the w orld. Combining years of technical experience 
in oceanographic modelling w ith a passion for project excellence and cross-disciplinary 
collaboration, Murray is a driving force behind RPS’ ocean science innovation globally – 

including new  metocean measurement techniques and proprietary data management, 
modelling and visualisation software and our support of the offshore renewables sector.  
 
 

Linden Clarke 

 
 
 

 

 
Dr Linden Clarke is a Principal Engineer w ith BMT and is qualif ied as a physical oceanographer 
and coastal engineer. His experience of over 25 years includes planning, design and feasibility of 
ports; metocean instrument deployment; numerical analysis; coastal management, hydrodynamic 

modelling and w ater quality studies; dredging planning and project management. He specialises 
in coastal processes, measurement and modelling of marine circulation and w ater quality. Linden 
has extensive f ield experience and is adept in the use and deployment of hydrodynamic, w ater 

quality and survey instrumentation. Since the reconfiguration of Port Geographe in 2014 Linden 
has w orked closely with DoT providing coastal monitoring and management advice for the Port 
Geographe Coastal management Area.  
 

Matt Eliot 

 
 
 

 

 
 
Matt is a civil engineer w ith twenty-five years’ experience specialising in coastal geomorphology, 
hazard assessment and active coastal management. He has undertaken a w ide range of projects 

from small scale coastal protection w orks through to national scale coastal investigations. His 
involvement w ith Port Geographe extends f rom 2005, w ith a number of contributions regarding 
w ater quality and w alling in the canals, as w ell as coastal management issues w ith respect to 
sand and seagrass. He has also supported the City of Busselton in development of long-term 

coastal management plans. 
 

Stuart Barr 

 
 

 
 

Stuart Barr is a senior coastal engineer from Shore Coastal, w ith more than 20 years coastal 
experience and based in the southw est region. He has been involved in many coastal engineering 
projects along the Geographe Bay coastline for the last 12 years, including the breakw ater 
reconfiguration at Port Geographe in 2014. Shore Coastal w as engaged by the City of Busselton to 

provide technical coastal engineering advice during the Technical Working Group process.  
 

 

In addition to the f ive Technical Working Group Experts, off icers from the Department of Transport and City of Busselton contributed to the 
process in addition to coordinating and facilitating the contents of the Report. 
 

Department of Transport: Steve Jenkins, Executive Director; Donna West, Director Coastal Facilities Management;  
Justin Fif ield, Project Engineer; David Chamizo, Port Geographe Project Manager;  
James Holder, Manager Maritime Projects: Fangjun Li, Coastal Management Manager; Maritime Project Manager; 
Casey Jeffrey, Senior Project Officer 

City of Busselton: Oliver Darby, Director Engineering and Works Services Sharon Woodford-Jones, Land and Property Leasing 
Coordinator 
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Project Introduction and Background 

Introduction 

Construction of reconfigured breakwater structures at Port Geographe was completed in late 

2014. Five years later, the outcome of a 5th December 2019 meeting between DoT, the City of 
Busselton and community representatives was that a technical working group was agreed to be 

formed. In January DoT and the City formed a technical working group consisting of five technical 

experts as well as representatives of DoT and the City to review the performance of the 
reconfigured structures and make recommendations about what actions could be undertaken to 
improve performance.  

During these workshops, objectives were agreed, a review of the reconfiguration performance 

was presented, a range of different ideas were generated and considered to address the various 
issues at Port Geographe.  

The ideas, which include proposals from community representatives, have been reviewed to 

determine if improvements can be made to the management approach. This draft report outlines 
the Technical Working Group’s (TWG) assessment of the ideas and recommendation of 

proposals to implement, trial or investigate further. This information has also been presented to 

community representatives and, in addition with the draft report, allow them and the community 
to review the proposals and provide feedback.   

 

History of Port Geographe  

Port Geographe, a marina and residential canal estate development, was developed in the early 
nineties. The design incorporated a sand bypass system to transfer sand across the harbour 

entrance from the west (upstream) to nourish (place sand at) the beaches at Wonnerup in the 

east. However, artificial bypassing became a challenging issue because of the presence of 
seagrass wrack, which was trapped along with sand. This resulted in the trapping of huge 

volumes of seagrass wrack and sand on the Western Beach each year, as well as significant 

erosion on the down-drift side at Wonnerup. As parties to the original Development Deed entered 
into by the Port Geographe developer, both the State (Minister for Transport) and the City of 

Busselton came into assist. It was considered have been involved in the compliance issues 
linked to development from the outset.  

Despite a number of novel ideas and joint venture capital injections during the course of 

construction of the canal estate it became apparent that bypassing such large volumes of sand 
and wrack to satisfy the coastal maintenance obligations linked to the development were 
unsustainable.   
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Figure 1: Port Geographe Marina – Original Breakwater Configuration – Photo taken September 2013 

 

Model Design and Research 

The University of Western Australia (UWA) and Edith Cowan University commenced 

investigating solutions to the coastal problems at Port Geographe in 2007, working with 
modelling software developers DHI to develop a numerical model to simulate the coastal 

dynamics at Port Geographe. UWA undertook hydrodynamic, seagrass wrack and sediment 

modelling iteratively to help develop an engineering design providing the best outcomes for Port 
Geographe. 

A total of eight scenarios, including the original configuration, were assessed using the numerical 

model. The recommended reconfiguration (shown below) involved the following changes to the 
original layout:  

• Reconfiguration of the shape and length of the marina entrance structures 

• Removal of the ‘Moonlight Bay’ groynes to reduce trapping of sediment and seagrass wrack 
at these locations 

• Re-alignment of the development foreshore.  

• Modification of the eastern seawall to address beach erosion at Wonnerup. 
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Figure 2: Recommended reconfiguration (red lines show the recommended changes overlying the previous construction layout)  

 

The Port Geographe Sediment and Seagrass Reference Group provided support for the UWA 

concept in its recommendation to the Port Geographe Community Consultation Forum (PGCCF) 
October 2010. The outcomes and expectations of the PGCCF were as follows: 

• A dramatic reduction in unnatural seagrass accumulation is expected BUT not total 
elimination; 

• Wonnerup Beach erosion will be reduced or halted BUT not entirely and further work may 
be required; 

• The marina entrance will be maintained with no comparatively adverse flushing or water 
quality outcomes BUT periodic dredging will be required; 

• The pocket beaches will be removed HOWEVER the lagoon and other benefits will offset 
this; 

• Implementation is still subject to successful negotiation and may be staged to spread cost, 
monitor success and manage the associated impacts. 

 

Environmental Management Framework 

Following completion of the construction works in 2015 (Figure 2), the project moved into a 
maintenance and operation phase. The Department of Transport (DoT) has ongoing 

responsibility for the area around the reconfigured coastal structures, known as the Port 

Geographe Coastal Management Area (PGCMA). The PGCMA incorporates the beach area 
west of Port Geographe ('Western Beach'), the entrance channel and Wonnerup Beach (Figure 
3). 
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Figure 3: April 2020 aerial image showing the extent of Port Geographe Coastal Management Area  

The management framework that DoT, as the proponent for the PGCMA, is required to work 
under, by the Minister for Environment, is governed by Ministerial Statement 990 which 

includes several conditions. DoT developed an Environmental Monitoring and Management 

Plan (EMMP).  to address these ministerial conditions. Compliance with the EMMP is 
monitored by the Department of Water and Environmental Regulation. A summary of the 
components of the Ministerial Statement and the EMMP is as follows:   

• Ministerial Statement 990 – Minister for Environment 

− DoT must demonstrate compliance with the EMMP for the PGCMA, which it is required to 

review and revise periodically for approval by the Department of Water and 
Environmental Regulation (DWER) formerly the Office of the Environmental Protection 
Authority (OEPA) 

 

The following conditions are addressed to the satisfaction of the CEO of DWER within the 
EMMP: 

− DoT must maintain beach profiles on beaches east and west of the development, within 
the project area, to the requirements of the CEO 

− DoT shall annually bypass, dredge or remove trapped seagrass wrack and or sediment 

accumulated west of the harbour entrance, to the requirements of the CEO 

− DoT shall transfer sufficient sand to Wonnerup Beach for coastal protection, to the 

requirements of the CEO 

Therefore, to meet the requirements of the CEO of DWER, the DoT undertakes monitoring and 
management of Port Geographe in accordance with the EMMP. 
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The EMMP has the following primary targets: 

• Western Beach Seagrass Wrack 

− volume <60,000m³ (by December).       

− hydrogen sulphide (H2S) concentration <0.1ppm (24hr Avg.) 

 

• Wonnerup Sediment movement 

− sediment loss (erosion) <30,000m³ 

 

• Entrance Channel 

− entrance channel cross section >120m² 

 

 

Project Objectives and Structure  

Project Objectives 

The objectives of the technical working group are to: 

• Improve the understanding of what has happened / is happening right now in terms of 
coastal processes - shoreline and wrack accumulation. 

• Provide ideas which seek to maximise improvement to the management approach and 
minimise detrimental impacts. 

• Identify opportunities to improve the management measures undertaken to achieve better 
outcomes for the community  

• Provide recommendations from the TWG for consultation with community stakeholders. 

 

Project Structure 

The structure of the technical working group project is summarised in Figure 4. 
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Figure 4: Timeline of Technical Working Group Process 

 

The idea assessment process, from original idea generation to presentation of findings to the 
community, is summarised as follows:  

• Assessment of the performance of the reconfigured structures, in terms of impact on sea 

grass and sand movement, against the outcomes predicted during the design process 
(presented to and reviewed by the TWG) 

• Evaluation of why the outcomes, which have occurred, happened compared to expected 
outcomes during the design process (discussed during the workshops) 

• Recommendations for improvements to structures / maintenance methods which would 
improve performance by:  

− Development of concept solutions / works options to improve the performance (both 
seagrass and sand) of the structures.  

− Understanding the advantages and disadvantages with each of the concept solutions.  

− Development of strategies to improve the management approach 
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Figure 5: Summary of Technical Working Group process leading up to Community Workshop 

 

Recommendation Categories  

Recommendations are provided under four categories, defined as: 

• Implement – Idea to be implemented as a change to current management practice 

• Trial – Idea to be trialled and monitored to assess effectiveness of approach 

• Investigate Further – Further work recommended to investigate, determine feasibility and 

review likelihood of success in greater detail.  

• Not recommended at this time – Idea not preferred as an option to go forward at this time. 

No further work currently planned.  
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Reconfiguration Performance  

The purpose of this section of the report is to provide a high-level summary of the performance 

of the reconfigured structures at Port Geographe following completion in late 2014.  The 
summary is presented for each of three components.  

This section was prepared by Dr. Linden Clarke of the TWG (DoT’s coastal advisor since 2015) 
and was presented to the members of the TWG.  

The Port Geographe Coastal Management Area (PGCMA) four components (Figure 6): 

• Western Beach 

• Marina access Channel 

• Revetment 

• Wonnerup Beach 

 

Issues and Objectives for Reconfiguration 

The objectives for the reconfiguration project were to: 

(i) improve the natural bypassing of seagrass wrack and sand from the Western Beach;  
(ii) decrease the annual quantity of wrack accumulation on the Western Beach (improving 

summer amenity and reducing hydrogen sulphide odour); and  
(iii) increase the natural supply of sand to Wonnerup Beach (reducing the sand deficit). 

 

Performance is based on monitoring data and observations pre-reconfiguration to the end of 
2019. 
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Figure 6: Port Geographe original (upper panel) and reconfigured (lower panel) structures, and sections of the PGCMA 

 

Western Beach 

Annual estimated pre- and post-reconfiguration wrack volumes on the Western Beach are shown 
in Figure 7. Pre-reconfiguration volumes indicate the quantity of wrack mechanically bypassed 

from the Western Beach to Wonnerup Beach, whereas post-reconfiguration volumes indicate 
surveyed quantity of wrack remaining on the Western Beach in December each year. 

Since the reconfiguration no mechanical bypassing of wrack to Wonnerup has been undertaken. 

Minor works to facilitate natural bypassing involved pushing wrack into the water (approximately 
2,000m3 per year in 2017, 2018 and 2019) or moving wrack to the back of the beach 
(approximately 2,000m3 per year in 2018 and 2019). 

The pre-reconfiguration wrack volumes shown in Figure 7. were estimated at the time of the 

wrack removal works during spring based on the quantity of material physically handled (i.e. 
loaded and trucked). This includes material from the beach and likely some from below water. 

Post-reconfiguration wrack volumes were quantified by manual measurement (in 2015) and by 

conventional and drone survey (from 2016 onward) of wrack above water level only. Post-
reconfiguration volumes shown represent quantity remaining on the beach within the PGCMA in 
mid-late December. 

Acknowledging the differences in wrack volume estimation times and methods, since 

reconfiguration the recorded average annual wrack volume on the Western Beach has reduced 
significantly.  
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Figure 7: Estimated wrack volume on the Western Beach from 1996 to 2019 (Note: differing measurement methods pre- and 
post -reconfiguration as described above) Sources: Damara report (1996-2009 data), Project Closeout reports (2010-2019 data) 

 

Wonnerup 

The volumes of sand placed (through bypassing or nourishment (placing sand)) at Wonnerup 
Beach Pre- and post-reconfiguration are shown in Figure 8. 

The pre-reconfiguration volumes are based on the quantity of sand mechanically bypassed from 
the Western Beach to Wonnerup Beach, whereas post-reconfiguration volumes indicate the 
quantity of sand trucked from land-based sand pits and from channel maintenance dredging. 

Since reconfiguration the average annual sand volume for nourishment of Wonnerup Beach has 

reduced from 62,000m3 to 21,000m3, a reduction of 66%. While the section of Wonnerup within 
the PGCMA since the reconfiguration has been in compliance with the EMMP, East Wonnerup 
has seen substantial erosion.  

 

 
Figure 8: Volume of sand nourishment on Wonnerup Beach from 1996 to 2019 
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Entrance Channel 

Pre- and post-reconfiguration maintenance dredging volumes for the marina channel are shown 
in Figure 9. Dredging volumes are based on comparing differences between pre- and post-
dredging surveys. 

Since reconfiguration the average annual maintenance dredging volume has increased from 
9,000m3 to 21,000m3, an increase of 133%. 

 

 
Figure 9: Volume of channel maintenance dredging from 1996 to 2019 

 

Littoral (nearshore) Transport  

Sand and wrack are transported by waves and currents generated by wind.  

The average seasonal distribution of wind speed and direction at Busselton is shown in Figure 
10 and illustrates the following key points: 

• Summer winds are predominantly offshore  

• Storms in autumn and early winter can have very strong winds from the north 

• Storms in later winter have more westerly strong winds 

• Spring has fewer and more moderate strength west wind events 

 

Sand and wrack transport close to shore (littoral transport) is driven by the wave and wind 

direction relative to the orientation of the coast. The coast at Port Geographe faces north-

northwest. Therefore, winds from the north and northeast typically drive littoral transport 
westward whereas winds from the northwest and west typically drive littoral transport eastward 
(Figure 11). 

As waves approach the shore they travel into shallower water and break. Waves breaking at an 

angle to the shore drive an alongshore current. This wave breaking and induced alongshore 

current are the primary mechanisms for wrack transport along the coast. When wind and wave 
energy is directly onshore, the alongshore current induced by wave breaking may be weak, even 
during a strong storm. 
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Winter storms are predominantly associated with the passage of low-pressure systems and cold 

fronts across the southwest of Western Australia. During a single storm the wind direction may 

rotate significantly from northerly to south-westerly, resulting in the littoral transport direction 
changing from westward to eastward. The frequency and intensity of storms vary significantly 

from year to year. Furthermore, each storm differs in the sequence of wind direction and strength. 

This results in significant variability in the transport and accumulation of wrack and sand, and 
the resulting changes on the beach each year. 

 

 

 Jan-Mar (summer) Apr-Jun (autumn) Jul-Sept (winter) Oct-Dec (spring) 
Wind 

rose 

    
Wind 
rose 
(on-

shore 
only) 

    
Figure 10: Quarterly average wind roses for Busselton (BoM wind Busselton Jetty 2015-2019) 
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Figure 11: Transport direction in response to wind direction at Port Geographe 

 

 

  

Western Beach Wrack 

Accumulation 

Accumulation of wrack along the Western Breakwater and Western Beach is considered to be a 

result of the high rate of wrack arriving from the west which exceeds the rate at which waves 

and currents can transport this material past the Western Breakwater (natural bypassing). The 
Western Breakwater is an impediment to this process. The presence of natural bypassing is 
evidenced by:  

(i) the presence of wrack in the water and streaming eastward from the end of the 

western breakwater during winter,  

(ii) the accumulation of wrack in the entrance channel, and  
(iii) the natural removal of significant quantities of wrack from the Western Beach during 

each spring in 2015-2019. 

The supply of wrack from the seagrass meadows in Geographe Bay can be expected to vary 

from year to year. However, for any year the available supply of wrack material is expected to 
be greatest immediately prior to the onset of the winter storm season. The rate at which this 

supply is delivered to the shore depends on the characteristics of the storms during early winter. 

During the latter part of winter, the rate of supply from offshore meadows reduces significantly 
as earlier storms have already harvested most of the available wrack. The minimal fresh supply 
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of wrack toward the shore means that storms in late winter and early spring have more potential 

to promote the natural bypassing of wrack that has accumulated on the beach and in shallow 
water. 

The design of the reconfigured rock structures at the marina entrance and the Western Beach 

was intended to allow sand and wrack being transported eastward to naturally pass the Western 
Breakwater, rather than being trapped against the pre-reconfiguration breakwater. The 

reconfiguration included both the rock structures and the shape of the Western Beach, with the 

sandy beach extending approximately halfway to the end of the Western Breakwater. Wave 
breaking along this beach was intended to facilitate littoral transport along, and past, the end of 
the breakwater. 

Since reconfiguration, strong early winter storms have eroded the narrow sandy beach along the 

Western Breakwater (what is referred to as the “pocket”), transporting this sand westward. 
Subsequently, storms with stronger westerly winds saw the mobilised sand replaced with wrack, 

which typically extends as a platform into deeper water. This sequence is illustrated in Figure 
12.through photographs from the site. 

The deeper water along the front of this wrack platform results in a weaker alongshore current 

and reduced littoral transport. Consequently, wrack being transported into this area tends to 
accumulate into a dense slurry of wrack and water in front of the wrack platform. This slurry 

absorbs much of the incident wave energy in this area, further reducing the capacity for wrack 

to be transported along and past the end of the breakwater. During winter the wrack accumulated 
on the beach and floating in front can be rearranged by powerful storms; some may bypass 

during strong westerly winds, but more may also be added, transported from the west. Typical 

maximum volumes of wrack during winter on the Western Beach since reconfiguration are 
estimated to be between 35,000 and 50,000m3 (Figure 13). 

 

Natural Bypassing 

Wrack removal from the Western Beach progresses from west to east and typically occurs in 

spring, once there is reduced wrack supply from offshore. Wrack movement mainly occurs 

during moderate to strong westerly winds, which are occasional wind events in spring, and 
highly variable between years. The combination of wave agitation along the front of the wrack 

platform and the coastal current induced by the wind, has been observed to result in the 

mobilising and bypassing of 20,000-40,000m3 of wrack from September to December (Figure 
13). Compact wrack cliffs along the waterline can be very resistant to erosion. Since 2017, this 

natural removal of wrack has been assisted by mechanically breaking up the high and 

compacted face of the wrack platform a few days prior to forecast westerly wind events. 
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Figure 12: (Left) Erosion of the “Pocket” of the Western Beach sand during strong north winds in June 2017 and 
backfilling with wrack during westerly winds in July 2017. (Right) monthly wind roses for June (top) and July (bottom) 
2017 

 

 

 

Pocket  
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Figure 13: (Top) Western Beach wrack volume from 2015 to 2019. (Bottom) Cumulative  alongshore transport potential at Port 
Geographe from 2015 to 2019 

 

 
Figure 14: Natural bypassing of wrack along Western Breakwater during moderate westerly winds on 29 Sept 2019 

 

Channel Dredging 

The natural bypassing of wrack facilitated by the reconfigured structures has resulted in an 

increase in the quantity of wrack being transported across the marina entrance channel. The 

increase in channel wrack volume is related to the increase in natural bypassing. Under the 
previous configuration, more wrack was retained on the Western Beach and mechanically 
bypassed rather than bypassing naturally.    
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A portion of this wrack is entrained by currents moving it in and out of the entrance, with 

approximately 20,000m3 per year deposited within the channel. This has led to an increase in 
maintenance dredging of the channel to ensure navigability. 

 

Sand Bypassing 

Western Beach 

Between November 2014 and December 2019, the volume of the Western Beach within the 
PGCMA has increased by approximately 150,000m3, with the majority being sand. It is estimated 

that less than 30,000m3 of this is wrack on the shore, either moved to the back of the beach or 

in shallow water offshore. This increase in sand volume is the result of net eastward transport 
and limited natural bypassing of sand past the reconfigured Western Breakwater. This is 
evidenced by limited accumulation of sand either in the channel or along the revetment.  

During winter, when wrack extends along the shoreline up to 1-2km west of the marina, the 

wrack covers the sand out to a shallow depth, inhibiting sand transport. As wrack is progressively 
removed from west to east along the beach in late winter and spring the sandy beach face is 

exposed to waves and eastward transport of sand follows the tail of the wrack. However, as 

described earlier, the deeper water and abundance of wrack adjacent to the Western Breakwater 
significantly diminishes the alongshore transport capacity for wrack, and more so for sand. 

Consequently, the natural net eastward transport of sand is essentially terminated along the 

Western Beach. This is evident in the lobe of accretion a few hundred metres west of the 
breakwater (Figure 15). 

From 2015 to 2019 no sand has been mechanically bypassed from the Western Beach, in order 
to provide an opportunity for the reconfigured Western Beach to adjust and stabilise to natural 
conditions, and for monitoring of this process.  

 

  
Figure 15: Aerial images taken August 2015 (left) and October 2019 (right) showing new lobe feature due to sand 

accretion on Western Beach 
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Wonnerup Beach 

The key issues at Wonnerup Beach are: 

• Minimal natural sand feed onto Wonnerup beach – beach erosion requiring nourishment 

• Groynes at Wonnerup retain sand resulting in less natural sand feed onto East Wonnerup – 

rate of erosion on East Wonnerup is greater than for Wonnerup. 

 

The absence of any significant natural or mechanical bypassing of sand from the Western Beach 
has meant that supply of sand to Wonnerup Beach has relied on nourishment (i.e. sand 

placement). This has been achieved through trucking of sand from inland sand pits. On average, 

less sand has been placed since reconfiguration compared to prior. Although the reduced 
nourishment volume has maintained the Wonnerup beach profile and shoreline position since 

reconfiguration, East Wonnerup beach has experienced progressive sand loss and erosion 

(Figure 16). The rock groynes along Wonnerup Beach reduce the rate of local sand erosion but 
also limit the rate at which sand feeds to East Wonnerup Beach. However, their influence is 
ultimately determined by the rate of bypassing from the Western beach.  

 

 

 

Figure 16: Change in beach volume from November 2014 to December 2019 
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Summary 

The performance of the reconfigured entrance to Port Geographe marina over the last five years 
can be summarised as: 

• The reconfiguration has resulted in the annual average volume of wrack remaining on the 
beach in December being less than 20% of pre-reconfiguration volumes 

• The rate of natural wrack bypassing is limited by deep water along the Western Breakwater 
and suppression of alongshore transport processes by a dense wrack slurry 

• Natural dispersion of wrack from the Western Beach has been enhanced by minor works to 
break up the compact cliff along the wrack platform 

• Natural bypassing of sand around the Western Breakwater has been less than expected 
due to wrack and deep water 

• Increased natural bypassing of wrack has led to an increased accumulation of wrack in the 

entrance channel and consequently an increase in annual maintenance dredging 
requirements 

• A significant reduction in natural sand bypassing around the Western Breakwater has led to 

an accumulation of at least 120,000m3 of sand along the Western Beach since 
reconfiguration 

• The same reduction in natural sand bypassing has resulted in the requirement of continued 

nourishment of Wonnerup Beach, which has been supplied from sand pits and channel 
dredging 

• The rate of nourishment at Wonnerup Beach has not balanced the rate of erosion at East 

Wonnerup Beach. This has occurred despite the ongoing mechanical nourishment of 
Wonnerup Beach. 
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Proposed Ideas for Improvement 

The ideas listed in this section comprise those proposed by the TWG during the workshop 

brainstorming sessions, as well as those ideas proposed by community representatives as part 
of submissions requested for consideration during the TWG workshops.  

 

Western Beach Ideas (Total of 15 ideas generated) 

The primary objective of the Western Beach ideas is to reduce the amount of wrack which 

accumulates and remains on this beach. For many of the ideas the aim is to do this by 
improving natural bypassing of wrack.  
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Western Beach 1 - Breaking up and pushing wrack into water during winter and spring 

(community submission) 

Idea summary:  

This proposal would involve works commencing earlier than works trialled in the spring of 2018 

and 2019, and if appropriate from mid-winter, assisting the mobilisation of seagrass off the beach 
to increase bypassing of wrack past the Western Breakwater . As in the trials, the works would 

focus on breaking up the front compacted face of the accumulated wrack, west of the Western 

Breakwater within the PGCMA. This would allow wave action to mobilise wrack, so it is more 
easily transported by longshore currents.  

Works are proposed to commence earlier in the year than the trials in 2018 and 2019, starting 
from mid-winter. To achieve the greatest benefit from such works they would be undertaken a 

few days prior to forecast storms capable of producing strong alongshore transport of seagrass 

wrack from west to east. Criteria have been developed to identify suitable storms which could 
offer the best chance of transport of wrack from west to east.  

 

 

Figure 17: Idea Western Beach 1 - Breaking up and pushing wrack into water during winter and spring (community 
submission) 

 

Outcomes: 

It was agreed by the technical experts that this idea presents a viable option which could possibly 

achieve greater natural bypassing of wrack from west to east. Pros and cons of this approach, 
noted by the TWG, are shown in the table below: 
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Pros 

• Potential to reduce the area of beach covered by wrack by the end of spring 

• Short duration of works (immediately prior to suitable storms) carried out during 
the low season reduces disruption to the local community 

• Potential for these works to reach the area that becomes trapped in the corner 
adjacent to the western breakwater 

• Performing wrack pushing works earlier (in winter) mitigates the risk of spring 
storms not eventuating 

Cons 

• Access to the front of the wrack may require greater effort or different equipment 
as waves and water levels are higher 

• There may be an effective limit to the amount of wrack that can be bypassed 
around the breakwater in given conditions, based on observations that show too 
much wrack in the water dampens energy that drives wrack transport and may 
reduce the bypassing rate. Extension of trialled works will conclude if acting 
earlier is helpful or not. 

• Increased potential for some material to be moved towards Busselton 
(e.g. during storms which push from east to west) 

• An increase in natural bypassing may result in an increase in the quantity of 
wrack that accumulates in the entrance channel.  

 

The criteria for storm selection to guide the timing of wrack pushing works would be reviewed 

throughout a trial period. This is to avoid undertaking works prior to conditions where wrack 

bypassing is not likely to occur. Ongoing monitoring of weather conditions against these criteria 
would inform the timing of short wrack pushing campaigns.  A contractor with suitable machinery 
would need to be prepared to commence work at short notice during suitable weather windows.  

Use of different equipment and work locations may occur to help determine the most effective 
methods, including for when water levels are higher, or where wrack extends further offshore.  

 

Category: Trial  
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Western Beach 2A – Reduce EMMP target wrack volume on western beach down to 

10,000m³ (community submission)   

Idea Summary: 

Since the reconfiguration of the western breakwater at Port Geographe, the approach to 

management of the western beach has been to largely leave the beach unchanged unless the 
Environmental Monitoring and Management Plan (EMMP) threshold levels are at risk of being 
exceeded (60,000m3 wrack volume by December or 0.1ppm hydrogen sulphide level). 

One of the submissions received by the community has suggested a reduction in the threshold 
level for management action from 60,000m3 down to 10,000m3. 

 

 
Figure 18:  Photo of Western Beach taken on 20/12/2019. By the measure reported against the EMMP the volume of wrack on 

the Western Beach (PGCMA) was approximately 10,000m3 
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Outcomes: 

It was agreed by the technical experts that this idea doesn’t directly address the question of 
beach amenity because volume of wrack is not a good measure of how the beach looks and 

how it can be used.  Advantages and disadvantages of the approach, noted by the TWG, are 
shown in the table below: 

 

Pros 
• Would ensure that by December, 10,000m³ or less of wrack would be present 

on the Western Beach 

Cons 

• The EMMP targets have been developed to minimise environmental and health 

impacts. Reducing the EMMP trigger levels would change the reason for 

intervention from an environmental/health issue to a beach amenity issue.  

• Implementation of a 10,000m³ target volume would necessitate intervention 

works on the Western Beach during many years, which would be more 

disruptive to the local community and result in additional odour.  

• It is noted that quantities of wrack (with associated odour impact) occurred on 

the western beach prior to construction of the original marina.  
• By the end of 2018 and 2019 the volume of wrack, on the Western Beach, 

approached 10,000m³ (by the measures used for reporting compliance with the 
EMMP thresholds), at the end of 2019 the amount and location of wrack still 
raised many concerns with the community  

 

The technical working group, noted that due to the above, an arrangement outside of the 

EMMP would have the potential to improve management of amenity targets. Rather than 

changing the EMMP, it was proposed that DoT look into establishing a collaborative framework 
with the City of Busselton and community as an alternative approach with more appropriate 

measures aimed at improving amenity along the Western Beach. This proposed idea is 
covered in idea Western Beach 2B below. 

 

Category: Not recommended at this time 
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Western Beach 2B – Investigation of a separate framework to the Environmental 

Monitoring and Management Plan (EMMP) to address amenity targets at the Western 

Beach. 

Idea Summary: 

 

It has been proposed to investigate an alternative management framework to the EMMP, which 

would specifically address amenity targets at the Western Beach. These targets, which would 

be designed to achieve a minimum level of beach amenity over the summer months, could 
consider alternative parameters such as wrack coverage (square metres) rather than wrack 
volume (cubic metres) as used in the EMMP. 

Development of such an alternative framework would involve further consultation with local 
stakeholders including community representatives.  

Outcomes: 

It was agreed by the technical experts that this idea has the potential to improve outcomes.  
Advantages and disadvantages of the approach, noted by the TWG, are shown in the table 
below: 

 

Pros 

• More suitable measures of amenity may be determined to allow improved beach 
use e.g. clear length of shoreline and clear access to the shoreline 

• The EMMP targets have been developed to minimise environmental and health 
impacts, these targets could be more flexible to the variability of each winter’s 
outcomes 

• More community input into setting targets  

Cons 

• Wrack would likely still be present on the Western Beach for at least some 

period of the year 

• Any management actions would still need to be in accordance with EMMP and 
therefore approved by DWER  

• Funding arrangements would need to be determined. 

 

Since the reconfiguration of the western breakwater at Port Geographe, the approach to 

management of the Western Beach has been to largely leave the beach unchanged unless the 
Environmental Monitoring and Management Plan (EMMP) threshold levels are at risk of being 
exceeded (60,000m3 wrack volume by December or 0.1ppm hydrogen sulphide level). 

 

Category: Investigate further  

 

 

  



 

32 

Western Beach 3 – Continue with Current Management Approach 

Idea summary:  

To allow for comparison, the option to continue with the existing approach was evaluated using 
the same assessment methodology as the other proposed ideas.  

This approach was also supported in one of the community submissions.  

 

Outcomes: 

This option rated well but as this approach has been used for the past 5 years, the technical 

working group considered potential improvements. Advantages and disadvantages of this 
approach are summarised in the following table:  

Pros 

• Approach was shown to be successful in 2018 due to late storm patterns 

• Meets expectations of those in the community who are opposed to extensive 

mechanical works on the Western Beach or those in favour of taking a wait and 

see approach to management.  

• No further capital cost and low annual maintenance cost  

• The spring works (breaking up compacted face of the wrack prior to storms) 
restricts the spatial area where wrack is present and limits extent where work is 
undertaken.  

Cons 

• The volume of wrack remaining on the Western Beach did not meet the majority 
of the community’s expectation with respect to amenity by December 2019  

• If a forecast storm fails to eventuate following wrack pushing works, wrack is 
likely to remain in the water along the Western Beach instead of bypassing 
around the breakwater 

• There is a limit to the amount of wrack that can be bypassed past the 
breakwater in given conditions. Observations indicate that a lot of wrack in the 
nearshore area dampens energy that drives bypassing. Over-saturating the 
nearshore area with too much wrack may be detrimental to natural bypassing. 

• Except in 2015 and 2016 the current management approach has not removed 
the wrack in the pocket adjacent to the Western Breakwater 

 

Category: Investigate further (at a later time) 
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Western Beach 4 – Right-Angle Low-Profile Sand Bag Groynes (community 

submission) 

Idea summary:  

This option involves construction of two or more right-angle, low-profile sand bag groynes 

adjacent to the western breakwater (refer to diagram below). The purpose of the construction is 
to stabilise the sand profile in the pocket next to the breakwater and to encourage greater 
bypassing of seagrass wrack.  

 

 
Figure 19: Western Beach 4 – Right-Angle Low-Profile Sand Bag Groynes 
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Outcomes: 

This option is considered more viable than idea Western Beach 8 (community submission). 
Advantages and disadvantages of this approach are shown in the table below: 

 

Pros 

• Potential to partly reduce sand erosion in the pocket during north-easterly wind / wave 
events 

• Installation works could be short term with minor disruption and maintenance works 
likely to also be minor 

• Low capital cost and likely to increase trapping of sand in the adjacent area 

• Sand bag groynes have the benefit of being relatively easy to remove if a trial is 
deemed unsuccessful. 

Cons 

• While construction of additional groynes is expected to trap more sand, they can also 
trap more wrack. It is noted that the marina featured right angle groynes prior to the 
reconfiguration which trapped wrack.  

• The sand and wrack interaction / dynamics on the Western Beach is complex. Sand 
bag groynes to this area would add an additional element to this already complex 
arrangement. Further investigation may be required to better understand the impacts 
of adding sand bag groynes. 

• The presence of underlying wrack would require removal and infill for sand bag 
groynes to be installed effectively. 

 

The technical working group highlighted the complexity of this area (i .e. Managing sand 

movement) and have emphasised that any decision to proceed to a trial shall be based on the 
outcomes of further investigation, such as a more detailed assessment or numerical modelling.  

 

Category:  Investigate further  
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Western Beach 5 - Remove wrack and replace with sand   

Idea Summary: 

An option considered for reducing the amount of seagrass wrack along the western beach is to 

remove the wrack by trucking it off site.  Wrack would then be replaced by sand to recreate the 
equivalent shoreline profile.  

 

 

Figure 20: Idea Western Beach 5 – Remove seagrass wrack from Western Beach and replace with sand 

 

Outcomes: 

 

Pros 

• Removal of wrack would result in improved beach amenity and could address 
concerns associated with accumulation of wrack on the Western Beach. 

• Replacement of wrack with sand would recreate a new shoreline profile  

Cons 

• Wrack is expected to return to the Western Beach over a short period of time, 
especially in the pocket next to breakwater. As a result, this is considered a short-term 
solution only. 

• High impact to the local community in terms of disruption, noise and odour each time 
this is undertaken. 

• Low value for money given expense and expected short duration of improvement 

 

Category:  Not recommended at this time 
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Western Beach 6 – Remove wrack and realign sand to post reconfiguration (steep) 

profile in PGCMA – transport excess sand to Wonnerup 

Idea summary:  

This option is to return the Western Beach to a similar profile to that put in place as part of the 

2014 breakwater reconfiguration works. The purpose being to mimic the profile which initially 
accumulated little wrack.  

 

Figure 21: Idea Western Beach 6– Remove wrack (shaded red) from beach 

Outcomes: 

Pros 

• Removal of wrack would result in improved beach amenity and could address 
concerns associated with accumulation of wrack on the Western Beach. 

• Restoration of beach profile could potentially assist natural bypassing of wrack if sand 
at pocket beach remains in place. 

Cons 

• It was considered to have too low a chance of success. This is due to historical 
performance when the reconfiguration beach design profile was previously 
constructed at the end of 2014. 

• The wrack would have to be mechanically transported to, and disposed of within 
Georaphe Bay waters but within the PGCMA (i.e. off Wonnerup Beach) with potential 
negative impacts  

• High impact to the local community in terms of disruption, noise and odour 

• Poor value for money as relatively high cost for wrack removal and beach realignment 
and expected short duration of improvement 

 

Category:  Not recommended at this time 
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Western Beach 7 – Nourish beach west of wrack to form sand shoreline in summer up 

to breakwater (offshore sand source) 

Idea summary:  

This strategy involves placement of sand onto the beach west of the existing seagrass wrack 

(as indicated in below figure). It is expected that this sand would be transported east by waves 
and currents, which could form (or widen) a sandy shoreline up to the western breakwater.  

 
Figure 22: Idea Western Beach 7 - Nourish beach west of wrack to form sand shoreline in summer up to breakwater (offshore 

sand source) 

Outcomes: 

Pros 

• Potential for improved beach amenity on the Western Beach if placed material is 
transported east to form a sandy shoreline up the western breakwater.  

• If sand is transported toward the Western Breakwater the beach profile could 
potentially assist natural bypassing of wrack if sand reaches as far and stays at the 
pocket beach. 

Cons 

• Any sandy shoreline adjacent to the Western Breakwater is expected to be eroded 
and replaced by wrack during early winter storms as occurred in the 2-3 years 
following completion of the reconfiguration 

• It was considered unlikely to have significant impact with wrack still accumulating 
especially in pocket next to breakwater 

• Sand is naturally accreting (transported from further west) within the management 
area, in the order of ~25,000m³ per year 

• Improvements from this approach are expected to be short-lived based on the last 5 
years of observations with wrack likely to accumulate in following seasons. 
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Category: Not recommended at this time 

 

Western Beach 8 – Build a Beach Profile with Sandbags (community submission) 

Idea Summary: 

As a way to form a more natural beach profile and protect the area between the Western groyne 

and Riedle street from scouring, one community suggestion is to construct a line of geotextile 

sand bags extending from the Western Breakwater as shown in the diagram below.  Behind the 
geotextile sand bags, the existing seagrass wrack could be mixed with sand to form a dune 

system. In front of the sand bags, sand would be placed to protect the sand bags and form a 
more natural beach profile with the intent for greater bypassing of seagrass wrack to occur.  

 

Figure 23: Idea Western Beach 8 – Build a beach profile with sandbags (community submission) 
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Outcomes: 

 

Pros 
• If successful, this strategy could improve both beach amenity and natural bypassing of 

wrack. 

Cons 

• In general, the idea was considered to have too low a chance of success and it was 
not clear that it could be effective at reducing accumulated wrack volumes. 

• If the sandbags were at a steep slope, there is unlikely to be a beach in front of the 
sandbags as any sand placed there would likely be washed away. If it were a gentle 
slope it would be very expensive due to the height required to ensure wrack does not 
overtop the sandbags and becoming trapped on the platform.  

• Potential for detrimental effects along the beach west of the sandbags in the form of 
erosion (shifts the pocket issue to the west) 

• Additional wrack works would be required to remove the wrack prior to placement of 
sandbags. 

• The sandbag profile would need to be nearly as high as the breakwater to prevent the 
beach behind the sand bags being a wrack platform 

• A significant amount of design investigation work would be required before selecting 
any suitable concept. 

• Poor value for money given high capital cost for design and installation and low 
chance of success 

 

Category:  Not recommended at this time 
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Western Beach 9 - Reinforced shoreline: Sandbags placed seaward of breakwater  

Idea summary:  

This idea proposes placing sandbags seaward of the western breakwater which could create a 

flatter slope with the aim of promoting wave breaking, which induces stronger longshore currents 
to drive more wrack bypassing. The TWG noted that bypassing of wrack past the Western 

Breakwater is currently limited partly because the slope of the breakwater is too steep to allow 
for significant wave breaking along its length. 

It is noted that this idea differs from Ideas West 4 and West 10 in that the proposed location of 

the sandbags is designed to only affect coastal processes in front of the breakwater, rather than 
being placed to trap sand in the pocket area of the Western Beach.  

 

Figure 24: Idea Western Beach 9 - Reinforced shoreline: Sandbags seaward of breakwater 

 

Outcomes: 

Pros 
• If successful, this idea has the potential to improve natural bypassing of wrack past 

the Western Breakwater. 

Cons 

• It was considered to have too low a chance of success due to the depth of water at 
the end of the Western Breakwater, which would prevent wave breaking and not 
develop enhanced longshore currents. Therefore it is not clear that it could be 
effective at reducing accumulated wrack volumes. 

• High capital cost as a large footprint would be required and large quantity of rock or 
sandbags 

 

Category:  Not recommended at this time  
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Western Beach 10 – Tracer study  

Idea summary:  

Performing a tracer study, which involves tracking the movement of individual particles, as a way 
to improve understanding of sediment pathways at the Western Beach.  

 

 
Figure 25: Idea Western Beach 10 - Tracer study 

 

Outcomes: 

 

Pros • Potential to improve understanding of sediment pathways at the Western Beach. 

Cons 

• It is considered to provide only limited benefit and only a small possibility of achieving 
improved understanding of sediment movement at the site. 

• It would be difficult to perform at a site with significant wrack presence.  

• It can be particularly time consuming and labour intensive to conduct such a tracer 
study.  For this reason and the comments above, it was not considered to be a viable 
option.  

 

Category:  Not recommended at this time 
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Western Beach 11 – Construction of sand dune / berm to reduce capacity for wrack to 

be held on beach 

Idea summary:  

A concept for reducing the volume of wrack on the western beach involves the construction of a 

sand dune / berm, artificially raising the beach flat level.  This could potentially reduce the 
capacity for wrack to be held on the beach, in the case that crest of the berm is above the level 
of wave runup.   

 
Figure 26: Idea Western Beach 11 - Construction of sand dune / berm to reduce capacity for wrack to be held on beach  

 

Outcomes: 

Pros • Could potentially reduce the capacity for wrack to be held on the beach 

Cons 

• It was considered to have too low a chance of success, as the greatest area of wrack 
capture occurs where the beach is reprofiled during winter storms (risk that it could 
easily be reprofiled by storm conditions) 

• Considered not viable due to capital cost of constructing berm and ongoing 

maintenance of regular reprofiling 

 

Category:  Not recommended at this time 
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Western Beach 12 – Construct submerged breakwater off end of Western Breakwater  

Idea summary:  

The concept of a submerged breakwater has been suggested as a method for protecting the 

pocket beach, located adjacent to the western breakwater, from being scoured out by wave 
energy from the north/northeast.   The position and orientation of the breakwater concept would 

provide local sheltering of the pocket beach next to the Western Breakwater from northerly 

waves, while also potentially enhancing bypassing of wrack from west to east by funneling 
eastward coastal currents past the end of the breakwater. 

 

Figure 27: Idea Western Beach 12 - Construct submerged breakwater off end of Western Breakwater 

 

Outcomes: 

Pros 
• Could potentially protect the pocket beach  sand from being eroded and transported 

west by sheltering against wave energy from the north/north-east 

Cons 

• It was considered to have too low a chance of success (risk that it would be ineffective 
at reducing sand erosion adjacent to breakwater) 

• Waves coming from the north/north-east typically have a short wavelength (seas), 
which means that the crest of the breakwater would need to be close to or above the 
water level to significantly reduce transmission of waves from this direction. 

• Poor value for money with high capital cost 

 

Category:  Not recommended at this time 
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Western Beach 13 – Reinforced shoreline: Sandbags to west of breakwater 

Idea summary:  

This concept involves the placement of sandbags to the west of the breakwater to protect the 

pocket beach next to the Western Breakwater from erosion. It would be necessary to create a 
gentle slope (1 (vertical) in 5 (horizontal) or less. 

 

 

Figure 28: Idea Western Beach 13 – Reinforced shoreline: Sandbags to west of breakwater 
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Outcomes: 

 

Pros 
• Could be effective at protecting sand at the pocket beach from erosion and reduce the 

volume of wrack trapped at this location.  

Cons 

• It was considered to have too low a chance of success (not clear that it could be 
effective at reducing accumulated wrack volumes). Enough uncertainty (coastal 
engineering, and timing) to discount as option. 

• Design investigation work would be required before selecting a suitable concept. 

•  Not viable due to high capital cost for design and installation with low chance of 
success 

• Potential for detrimental effects along section of beach to the west of sandbags in the 
form of erosion (shifts the pocket issue west) 

• Additional wrack works would be required to remove the wrack prior to placement of 
sandbags. 

• Storm erosion in this area would likely expose the sand bags during winter making it 
necessary to extend the sand bag coverage well below water level at a gentle slope of 
about 1 in 5. 

 

Category:  Not recommended at this time 
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Western Beach 14 – Remove wrack from beach and do nothing 

Idea summary:  

This idea involves removal of wrack from the western beach. The resulting sand beach profile 
would then be left unchanged.  

 

 
Figure 29: Idea Western Beach 14 – Remove wrack from beach and do nothing 

 

Outcomes: 

 

Pros 
• Removal of wrack would result in improved beach amenity and could address 

concerns associated with accumulation of wrack on the Western Beach. 

Cons 

• It was considered to have too low a chance of success.  

• The wrack would have to be taken elsewhere. It would likely have to be retained in the 
system with potential negative impacts if this is at Wonnerup Beach 

• It is not clear that this approach would be effective at reducing accumulated wrack 
volumes for any length of time, given that the pocket adjacent to the breakwater is 
likely to refill with wrack within a year. 

• High impact to the local community in terms of disruption, noise and odour 

• Poor value for money as expense would likely only provide a short-term improvement. 

 

Category:  Not recommended at this time 
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Wonnerup Ideas (Total of 11 ideas generated) 

The primary objective of the Wonnerup ideas is to identify more sustainable sources of sand 
for beach nourishment or reduce the requirement for sand nourishment.  

Wonnerup 1 - Mechanical sand bypassing from Western Beach (west end of PGCMA) 

Idea summary:  

This idea involves taking sand that has accreted toward the western end of the PGCMA, on the 

Western Beach, and placing it on Wonnerup Beach. This would assist in maintaining alongshore 
sand transport, that would occur naturally if Port Geographe was not present. Sand at the pocket 

beach adjacent to the western breakwater would be left alone. The area where sand could be 

taken is a location which has seen strong sand accretion (build-up) over the last 5 years. The 
location and volume of sand which would be used could be taken in a way which would not 

impact the “pocket”, next to the Western Breakwater. Furthermore, sand would be taken only 
from areas where it has accreted over the past two years. 

 

 
Figure 30: Idea Wonnerup 1 – Mechanical sand bypassing from Western Beach (compartments 5 & 6) 
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Outcomes:  

Pros 

• At the present rates of accretion on Western Beach (West End of PGCMA and 
immediately west of PGCMA), there is sufficient material to meet annual Wonnerup 
requirements 

• Bypassing of sand from west to east maintains natural sediment transport across 
the Port Geographe entrance 

• This option would be more cost effective and sustainable than existing nourishment 
arrangements (noting external sand supply is likely to be more expensive into 
future) 

• Environmental approval process for redistributing sand within the PGCMA are 
already in place. 

• Reduces demand on, and increases sustainability, of existing commercial sand 
supplies for the region which are limited. 

Cons 

• Removing sand from the Western Beach is seen by part of the community as 
detrimental for wrack bypassing performance of the reconfigured structures. Sand 
to only be taken from the western end of Western Beach where sand has accreted 
in the past 5 years to mitigate such concerns. 

• Works on the beach (particularly trucking) would likely cause disruption; dredging 
may be least disruptive to the amenity 

 

Category: Trial  
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Wonnerup 2 – Mechanical sand bypassing from immediately west of PGCMA  

Idea summary:  

This idea involves taking sand that has accreted west of the PGCMA on the Western Beach and 

placing it on Wonnerup Beach. This would maintain alongshore sand transport, that would occur 
naturally if Port Geographe was not present. The area where sand could be taken is a location 

which has seen strong sand accretion (build-up) over the last 5 years. The area to the west of 

the PGCMA is part of the Ngari Capes Marine Park and would require additional approvals from 
the Department of Biodiversity, Conservation and Attractions (formerly Department of Parks and 
Wildlife). 

 

 
Figure 31: Idea Wonnerup 2 – Mechanical sand bypassing from immediately west of PGCMA 
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Outcomes:  

Pros 

• Nourishing Wonnerup Beach with Western Beach sand maintains sand transport 
along the coast, with benefits for East Wonnerup if annual bypass rates match 
annual accretion rates on the western beach 

• Community perception would be easier to manage as material would be taken from 
more than 1km away from the Western Breakwater  

Cons 

• Longer distance to Wonnerup Beach adds to pumping cost potentially making truck 
transport more economical than dredging. 

• Environmental approval for sourcing sand within the Marine Park may be much more 
challenging than the existing approvals within PGCMA (even for land-based 
equipment) 

• Works on the beach (particularly trucking) may cause greater disruption to beach 
amenity, therefore dredging may be preferred 

 

Category: Investigate further (at a later time)  
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Wonnerup 3 – Reuse dredged sand from offshore disposal area 

Idea summary:  

A sand supply option to supplement material from onshore sand pits (or Western Beach) is to 

reuse sand that has accumulated from maintenance dredging of the marina channel and 
placed at the offshore disposal area (Figure 32). 

 

 

Figure 32: Idea Wonnerup 3 – Reuse dredged sand from offshore disposal area 

 

 Outcomes:  

Pros 

• Expands capacity of the offshore dredge disposal area, which has to minimal 
available capacity. Sufficient capacity is necessary to ensure that material with high 
wrack content can be disposed offshore. 

• Takes the sand previously dredged material, from the entrance channel, and acts to 
bypass this sand to Wonnerup which assists in maintaining alongshore sand 
transport across Port Geographe marina. 

Cons 

• It may be more difficult to ensure sand will be completely clear of wrack content. 
Although sand will be targeted, dredging of some incidental wrack may occur. 

• Volume of material available would not be sufficient to be the sole source for 
Wonnerup. Additional sources would also be required.    

 

Category: Implement 
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Wonnerup 4 – Source sand from Vasse river mouth (Backpassing) 

Idea summary:  

Sourcing of sand from Vasse river mouth for beach nourishment at Wonnerup.  

 

 

Figure 33: Idea Wonnerup 4 – Source sand from Vasse river mouth (Backpassing) 

 

Outcomes: 

Pros •  

Cons 

• Not as much accretion has occurred at the proposed source location, therefore this 
source is not as sustainable 

• Trucking along the beach with off-road trucks would temporarily impact beach 
amenity. Potential safety and disruption issues associated with blocking access to 
~2.5km stretch of beach as articulated vehicles drive along it.  

• Use of road trucks would likely require double costly handling of material. 

• Lower chance of obtaining environmental approval for sand supply source (area 

borders Marine Park and Aboriginal heritage site). Also unlikely to be sufficient 
quantity to justify the process of obtaining approvals. 

 

Category:  Not recommended at this time 
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Wonnerup 5 – Source sand from local mineral sand mine 

Idea summary:  

Sourcing of clean sand for beach nourishment from a local mineral sand mine site, as an 
alternative to the current method of sourcing sand from onshore sand pits. 

 

 
Figure 34: Idea Wonnerup 5 – Source sand from Illuka’s Capel mine (or other local mine) 

 

Outcomes: 

This idea will only be considered if a suitable source (meeting all other aesthetic and value for 
money requirements) is identified. 

Pros 

• Would be as effective as current management, except using sand from a mine 
site instead of sand from a pit.  

• Considered worthy of further investigation on the proviso that the material is free 
of contaminants and an acceptable match in terms of colour and grain size 
(material would need to be screened) 

Cons 

• Possible negative perception of placing clean sand from a mine site on the 
beach.  

• Only worthwhile if sand is suitable, price is better and is considered more 
sustainable over the longer-term than the alternatives 

 

Category:  Not recommended at this time 
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Wonnerup 6 – Do nothing (await natural bypassing from Western Beach) (community 

submission) 

Idea Summary: 

It has been proposed in one of the community submissions that based on their independent 

assessment of sand accretion along the Western Beach, natural bypassing of sand from the 
Western Beach could replace the need to import sand for nourishment of Wonnerup beach. 

 

Outcomes: 

 

Pros 

• This approach would allow more time to determine whether the Western Beach can 
bypass wrack and sand naturally, without the need for mechanical intervention on the 
Western Beach. 

Cons 

• This idea is considered unlikely to work based on current observations and trends.  

• Even if accretion reaches the end of the western breakwater, the depth of water at 3m 
will mean that sand accretes in the channel, rather than bypassing, such that dredging 
will always be required.  

 

Category:  Not recommended at this time 
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Wonnerup 7 – Source sand with a larger grain size (alternative source)  

Idea summary:  

It was suggested that nourishing Wonnerup beach using coarser material (sand with a larger 

average grain size) could be beneficial, given that coarser material is known to be more 
resistant to erosion by storms.  It is noted that it is general practice for imported sand to be 
slightly coarser than the in-situ (existing) material.  

 

Outcomes: 

This idea will only be considered if a suitable source (meeting all other aesthetic and value for 
money requirements are met) is identified. 

 

Pros 
• Coarser material may be more resistant to erosion. However, during storm wave events 

any benefit of coarser sand may be marginal. 

Cons 

• Being more selective of material grain size may require sand to be screened and 
trucked from more distant locations likely resulting in higher cost than current 
maintenance nourishment campaigns.  

• Coarser sand may have a different feel and may not match the colour of the 
surrounding beach sand (aesthetic issues) 

• There is concern over the long-term availability of coarse sand.  

• Potentially more environmental hurdles if excavation below the water table is required 
to obtain coarser sand. 

 

Category:  Not recommended at this time 
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Wonnerup 8 - Extend Eastern Revetment Nib  

Idea summary:  

An extension of the ‘nib’ at the eastern revetment was suggested to increase protection against 

erosion at Wonnerup beach, particularly the section of beach adjacent to the eastern 
revetment.  

 

 

Figure 35: Idea Wonnerup 8 – Extend Eastern Revetment Nib  

 

Outcomes: 

Pros • It could provide the adjacent beach with additional protection from erosion 

Cons 

• It was considered unlikely to function successfully as it would only protect a 
short section of beach within ~100m of the structure, which isn’t an area at 
high risk of erosion.  

• This option would not improve the likelihood of meeting EMMP targets 

•  High capital cost with low chance of success. 

 

 

Category:  Not recommended at this time 

 

  



 

57 

Wonnerup 9 - Fountain nourish dredged material from offshore sandbar  

Idea summary:  

This option involves placing up to 1 million m3 of material on/near Wonnerup beach during a 

single, large nourishment campaign, as an alternative to the current strategy of placing smaller 
volumes of material when required (typically on an annual basis). If the average annual loss of 

sand due to beach erosion along Wonnerup is conservatively estimated to be ~50,000 m3/year, 

a single large nourishment campaign could equate to up a natural supply of at least 20 years of 
material.  

This strategy has been implemented in the Netherlands and would involve the use of a trailing 
suction hopper dredger (Figure 37) to dredge sand from a nearby offshore location (up to 10-
20km offshore) and “rainbowing” material toward the beach from the dredge. 

 

 
Figure 36: Idea Wonnerup 9 – Fountain nourish dredged material from offshore sandbar 
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Figure 37: Example of a Trailing Suction Hopper Dredge “rainbowing” material for beach nourishment in Queensland  

 

Outcomes: 

Pros 

• A single campaign could provide a nourishment source for up to 20 years of 
protection, eliminating the need for bypassing or importing from pits. 

• Unit cost of beach nourishment ($/m3) could be significantly lower than for 
existing nourishment works.  

Cons 

• Environmental impacts would need to be assessed with a risk that approvals 
may not be granted  

• Risk of overwhelming the adjacent inlet  

• High upfront cost 

• Will result in significant change to the existing Wonnerup Beach environment. 
Local community would need to first be consulted and educated on the matter 
prior to any investigation into implementation.  

 

Category: Investigate further (at a later time)  
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Wonnerup 10 - Construct four new groynes (for east of PGCMA up to inlet)  

Idea summary:  

Construct additional sand bag groynes east of Wonnerup Town beach.  Since this idea was first 

raised, two additional sand bag groynes (now four along East Wonnerup) have been constructed 
by the City of Busselton to address downdrift erosion from Port Geographe (refer to Figure below 
indicating the position of the four sand bag groynes).  

This action appears to be retaining sand between the groynes resulting in increased beach width. 

However, this local improvement does not change the rate of sand supply to the beach east of 

the groynes which is expected to see continued erosion unless sand supply to Wonnerup is 
increased. 

 

 
Figure 38: Idea Wonnerup 10 - Aerial photo showing newly constructed sand bag groynes at East Wonnerup 

 

Outcomes: 

 

Category: Already implemented by City of Busselton  
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Wonnerup 11 – Source sand from sand bar within the PGCMA  

Idea summary:  

This idea involves dredging sand from an offshore sand bar, to be used as an alternative source 

of material for beach nourishment. Material would likely have to be taken from within the PGCMA 
for easier environmental approval (noting that area outside PGCMA is marine park).  

 

Figure 39: Idea Wonnerup 11 – Source sand from offshore sandbar within the PGCMA. 

 

Outcomes: 

 

Pros 
• Provide sand from a nearby sand source more sustainably than the current 

method of sourcing sand from inland pits.  

Cons 

• The impacts of removing material from offshore sand bars are unknown. 
Potential impacts include: changes to coastal waves and currents, increasing 
the amount of storm energy that reaches the shoreline (due to reduced 
offshore sheltering by sand bars); changes to nearshore processes; and knock 
on impacts to seagrass habitat in adjacent areas.  

• The grain size of the sand may potentially be too small, given that the surface 
layer of sand bars typically has a smaller grain size than that found on the 
beach. This is an issue because finer material is more easily eroded. 

• Obtaining environmental approval to extract sand from offshore sand bars is 
likely to take time and require further monitoring and assessment. 

 

Category: Not recommended at this time  
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Channel Entrance / Lagoon (Total of 8 ideas generated)  

The objective of each of the channel entrance ideas is to reduce the shallowing of the 
navigation channel due to wrack and sand entering. Therefore, the intention is to reduce the 

level of intervention required to ensure that navigability is maintained and water quality in the 
canals and lagoon is not compromised. 

Channel 1 – Push wrack off Western Beach earlier to limit amount of wrack entering 

channel 

Idea summary: 

This idea is the same as Idea Western Beach 1 - Breaking up and pushing wrack into water 

during winter and spring (community submission). It has been noted that most wrack 

accumulation in the channel has been observed to occur in October and November. This may 
be due to more wrack bypassing during this period. 

These works would break up the front compacted face of the accumulated wrack, west of the 

western breakwater within the PGCMA to allow wave action to mobilise it so it is more easily 
transported by longshore currents.  

Works would commence, earlier than previous trials, in the winter (July and August). To achieve 

the greatest benefit works be undertaken immediately prior to storm activity capable of producing 
strong alongshore transport of seagrass wrack from west to east. The intention is to mobilise 

more wrack during winter’s stronger storms, and thereby potentially increase the likelihood of 
transporting wrack past the entrance rather than enter into it.  

 

 

Figure 40: Idea Channel 1 – Push wrack off western beach earlier to limit amount of wrack entering channel 
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Outcomes: 

Pros 
• Activity would potentially help to clear western beach. 

• Beach amenity potentially improved by late spring / early summer. 

• There can be efficiency with a shared approach with Western Beach earlier wrack 
pushing 

Cons 
• Timing for intervention is weather dependent – i.e. pushing wrack in ‘suitable’ weather 

relies on wind conditions to bypass around the breakwater rather than into channel. 

• Wrack pushed off the beach early at the eastern end of the PGCMA will likely be 
replaced by wrack moving past. Wrack pushed off the beach early at the western end of 
the PGCMA would likely be removed naturally in late winter anyway (based on 
observations to-date). 

• If wrack is pushed off the western beach earlier and if it successfully bypasses the 
breakwater, then it is likely that the channel will receive just as much wrack, just earlier. 

• More equipment (dozers and excavators) required to clear the beach earlier due to 
higher water levels. 

 

Category: Trial  
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Channel 2 – Reduce dredging to central section leaving narrower channel – possible 

interim trawling/agitation  

Idea summary:  

This idea involves limiting the extent of wrack dredging in the channel (red area in Figure 41 to 

be left undredged) to a suitable navigable width, leaving some wrack mass on the east side of 
the bend. This would allow assessment of whether tidal flushing over summer months is able 
to expel undredged wrack.  

An additional aspect raised as part of this idea is to revisit the feasibility of small wrack trawling 
campaigns or agitation dredging to remove wrack more economically than dredging. 

 
Figure 41: Idea Channel 2 – Reduce dredging to central section leaving narrower channel  

Outcomes:  

Pros 
• Potential to reduce maintenance dredging requirements within the entrance channel 

Cons • Leaving wrack in the channel for longer results in higher risk to navigation, higher 
probability of reduced flushing of marina and canals, and increased chance of poor 
water quality events. 

• Possible reduced amenity / boating (recreational & commercial) access in/out the 
marina. 

• Odour may be an issue if wrack is left in the water and lagoon flushing is limited. 

• Trawling at Port Geographe has historically proved to be unsuccessful due to the large 
wrack volume. 

• Any use of trawling/agitation would likely only work as a complimentary action to 
dredging. 

• The unit cost for trawling is typically more expensive than the unit cost of dredging. 

Category: Not recommended at this time 
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Channel 3 – Investigate if a deeper outer entrance is increasing wrack entrainment into 

the channel (model impact of a shallower outer entrance) 

Idea summary:  

Review the depth of dredging immediately outside the entrance of the current dredge design to 

determine if the deeper pocket is inhibiting the natural bypassing of wrack and if reducing the 
depth is possible.  

 
Figure 42: Idea Channel 3 -  Investigate if deeper outer entrance (shaded red area) is increasing wrack entrainment into the 

channel 

 

Outcomes: 

 

Pros 
• Potential to reduce the ingress of wrack into the entrance channel 

Cons 
• Minor changes to the depth at the entrance are not expected to change the processes 

that are driving the wrack accumulation. 

• It is considered unlikely to change the need for dredging. 

 

Category: Not recommended at this time 
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Channel 4 – Bubble Curtain  

Idea summary:  

The potential to install and operate a bubble curtain was raised as an option to reduce the 

quantity of seagrass wrack entering the channel, which could have a beneficial impact on the 
cost of maintenance dredging.  

Similar systems have been used commercially in the oil and gas sector and for coastal 
management in the United States. The Department of Transport performed a trial of this concept 

at Jurien Bay boat harbour across a larger, more exposed channel. That trial was unsuccessful 
as the system was overwhelmed during severe storms and became buried by sediment.  

Figure 43 below illustrates two options for placement of a bubble curtain, with Option A aligned 

across the width of the entrance channel, whereas Option B extends out from the head of the 
western breakwater and is intended to encourage bypassing of wrack past the entrance channel.  

 

 

Figure 43: Idea Channel 3 - Bubble curtain at channel entrance 
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Outcomes:  

Pros 
• High cost of dredging may allow bubble curtain to be a more cost-effective option. 

Running during strategic periods would lower running costs. 

• Improved odour in channel with less wrack entrained. 

Cons 
• Relatively high running and maintenance costs  

• Untested in environments with high wrack volumes and stronger currents expected to 
be experienced at Port Geographe Marina (must withstand the highest waves during 
storms). Further design of the system would be required to withstand the exposure.  

• Equipment breakdown and service periods likely to be required, anchoring hose to 
seabed could be hazardous to navigation, system would need to be retrieved if 
dredging is still required. 

• Value for money has yet to be proven by a case study in a similar environment 
elsewhere given initial capital expenditure, as well as maintenance and running costs  

• Bubble curtains placed on the seabed tend to produce additional sand features, which 
are often problematic 

 

Category: Investigate further (at a later time)  
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Lagoon 1 - Lagoon aeration / fountain device 

Idea summary:  

Install aeration device / fountain in the lagoon. Consider external intake for oxygenated water 
promoting outward flush of the water body. 

 

Figure 44: Reference figure for Idea Lagoon 1,2,3,4 (Aeration/fountain device, floating pontoon, remove sediment at entrance, 
exclusion device) 

 

Outcomes:  

Pros 
• May provide improved water quality, although the cause of the poor water quality 

should be identified directly before solution can be proposed. 

• Better amenity and aesthetics if successful 

Cons 
• The exact underlying water quality issue is not clear and requires further investigation 

before a solution can be recommended i.e. is wrack or bird faeces on structures the 
main problem. 

• Comparatively high capital and maintenance costs relative to expected benefit. 

 

Category: Not recommended at this time 
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Lagoon 2 - Install floating pontoon 

 

Idea summary:  

Installation of floating pontoon to add attraction/function to the lagoon water body.  

 

Outcomes:  

Pros 
• Low capital cost 

• Improved amenity 

Cons 
• Does not improve the water quality 

• Would need to ensure diving hazard is not created / risk of injury liability. 

• Increase risk of complaints unless water is of good swimming quality year 
round 

• Would need maintenance replacement. 

 

This idea was not preferred because as a solution on its own, it will not improve the water 
quality in the lagoon, unless used in conjunction with an aeration / fountain device (Idea 
Channel 5.1). 

 

Category: Not recommended at this time 
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Lagoon 3 – Remove sediment and siltation at lagoon entrance to enhance flushing 

Idea summary:  

As a way to improve the quality of water in the lagoon for swimming, it was suggested that 

removal of sediment and wrack at the lagoon entrance (Figure 44) could be performed to 
enhance flushing. 

 

Outcomes:  

Pros 
• If feasible, channel dredging could be extended to include dredging into the lagoon 

entrance. 

• Improved amenity – offers long term benefit if undertaken biennially.  

Cons 
• Area would infill next winter/spring with wrack 

• This would be an ongoing maintenance cost to add to the dredging campaign (if 
achievable with the same dredge) 

• A high cost when compared to the benefit. 

 

Category: Not recommended at this time 
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Lagoon 4 – Wrack excluding device (Net, Bubble Curtain) 

Idea summary:  

The implementation of a wrack excluding device, in the form of a net or a bubble curtain, at the 
lagoon entrance was proposed as a method for improving water quality within the lagoon. 

 

Outcomes:  

Pros 
• Potentially low risk to trial the bubble curtain performance to exclude wrack from the 

lagoon.  

• Improved amenity if successful 

• No significant disruption to amenity. 

Cons 
• Net may clog up with wrack or other debris and cease functioning/create a worse 

issue. 

• Net is significant risk to wildlife 

• Keeping a net in place and maintaining it (cleaning) would be cost and effort 
intensive. Feasibility really low in terms of making it work. 

• Not clear if any wrack build-up in the lagoon needs to be resolved in order improve 
the quality of the lagoon 

 

Category: Not recommended at this time 
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Recommendations  

This section of the report outlines the ideas that are recommended to be implemented, trialled 

or investigated further. Each idea has been categorised based on how well the Technical 

Working Group anticipated it would perform with respect to function, value for money, knock on 
impact, social and environmental consideration.  

The most suitable ideas have been selected based foremost on whether they are likely to 
function well and provide the desired benefit. If an idea is recommended it will either be 
implemented, trialled or investigated further depending on its individual benefits or issues.  

The ideas considered strongest by the TWG will be considered as priorities for implementation, 

trial or investigated further at the earliest opportunity. A summary of the recommendations is 
provided in Table 1. The ideas in bold text are those that are recommended to be progressed 

first. The remaining ideas, whilst they have merit, will be considered at a later date when 
resources permit and depending on the success of the ideas implemented.   

Following careful assessment, the TWG recommends the following actions:  

• Trialling of wrack pushing works on the Western Beach earlier in winter prior to suitable 

winter storms (from July). The aim being to assist natural bypassing of wrack, reduce the 

accumulation of wrack on the Western Beach; and potentially reduce the amount of wrack 
entering the entrance channel.  

• Investigation of a separate management plan to the Environmental Monitoring and 
Management Plan (EMMP) to address amenity targets at the Western Beach. 

• Investigation into low profile groynes on Western Beach to reduce local sand erosion. 

• A trial of sand bypassing to Wonnerup from the western extent of the Port Geographe 

Coastal Management Area. 

• Reuse of the small volume of clean dredged sand accumulated at the offshore disposal area 

to supplement beach nourishment (sand placement) at Wonnerup.  

 

The aim is to improve outcomes in the impacted areas of Port Geographe. 
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Table 1: Summary of Recommendations (Bold ideas are those initially recommended to be taken forward) 

Location of 

Trial/ 
Investigation 

Description Category Recommendation 

Western Beach:  

5 Ideas 

Breaking up and pushing 

wrack into water during 

winter/spring (immediately 

prior to suitable storm 

events) (Idea 1 of 15) 

Trial Perform trial in 2020 - determine 

storm selection criteria - ensure 

equipment availability - monitor 

effectiveness of trial with 

respect to wrack clearing 

Investigation of a separate 

framework to the EMMP to 

address amenity targets at 

the Western Beach. (Idea 2B 

of 15) 

Investigate 

Further 

Further investigation and 

discussions to develop a 

potential alternative framework 

and criteria (outside EMMP) to 

improve beach amenity. Review 

process and funding 

Continue with current 

management (Idea 3 of 15) 

Investigate 

Further 

This has been trialled over 5-year 

period – can be investigated 

/reimplemented if required at a 

later time 

Right-angle low-profile sand 

bag groynes at pocket beach 

adjacent to western 

breakwater (Idea 8 of 15) 

Investigate 

Further 

Further investigation to 

determine if concept is 

technically feasible. This may 

include a desktop study or 

numerical modelling.  

 

Wonnerup:  

4 Ideas 

Reuse dredged sand from 

offshore disposal area for 

beach nourishment (Idea 3 of 

11) 

Implement Implement during next 

maintenance dredging 

campaign. Action required to 

mitigate hazard to navigation  

Bypassing sand from west 

end of Western Beach 

PGCMA (Compartment 5 & 6) 

(Idea 1 of 11) 

Trial Proposed to trial during Autumn 

2021 and 2022– monitor trial and 

review effectiveness 

Bypassing from immediately 

west of PGCMA (Idea 2 of 11) 

Investigate 

Further 

Further investigation feasibility / 

approval process of this approach 

at a later time 

Fountain nourish dredged 

material from offshore sandbar 

(Idea 9 of 11) 

Investigate 

Further 

Further investigation may be 

undertaken at a later time 

 

Channel: 

2 Ideas 

Push wrack off Western 

Beach earlier – to reduce 

wrack entering channel (Idea 

1 of 8) 

Trial Perform trial in 2020 - determine 

storm selection criteria - ensure 

equipment availability - monitor 

effectiveness of trial with 

respect to channel infilling 

Bubble Curtain (Idea 4 of 8) Investigate 

Further 

Feasibility of this idea may be 

investigated further at a later time 
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Western Beach 

Western Beach 1 – Breaking up and pushing wrack into water (during winter & spring) 

It is recommended to perform a trial of wrack pushing works during late winter/early spring, 

immediately prior to suitable storm systems, to assess whether this approach achieves greater 
bypassing of wrack from the western beach. Further work is required prior to the trial. This 
includes:  

• Determine storm selection criteria 

• Develop wrack pushing strategy for suitability with winter water levels and conditions 

• Ensure availability of suitable contractor and equipment 

 

It is also recommended that this trial is monitored to assess its effectiveness. This will determine 

whether the approach provides sufficient value to become an ongoing component of the 
management strategy. 

 

Western Beach 2B – Investigation of a separate framework to the EMMP to address 

amenity targets at the Western Beach 

It is recommended that DoT, in collaboration with CoB and other stakeholders, investigate the 

process of developing an alternative management framework aimed at improving amenity along 

the Western Beach. This would be a separate framework to the EMMP. The EMMP must be in 
place to the satisfaction of the Department of Water and Environmental Regulation (DWER) and 
therefore does not directly align with amenity considerations. 

The alternative management framework would need to encompass the following: 

• Good understanding between management actions, coastal processes and beach amenity 

• Clearly defined community values or uses, including the setting of unambiguous 

management goals 

• Clearly identified and appropriate beach amenity objectives 

• Adoption of cost-effective strategies aimed at improving outcomes with respect to beach 

amenity objectives 

 

It will be important to ensure that any indicators reflect the effects of inaction as well as action in 

terms of the impacts on the amenity and usability of that area.  For example, management 
actions involving the mechanical removal of wrack will need to consider both the short-term 

impacts (disruption, increased odour) and the medium-term benefits (reduced wrack on the 
beach). 

Funding sources for this arrangement would also need to be considered as part of this 
investigation.  

 

  



 

74 

Western Beach 4 –Right-angle low-profile sand bag groynes 

It is proposed that an initial investigation into the feasibility, benefits, impacts and costs be 
undertaken with agencies working collaboratively.  

If there are concerns raised in the investigation further assessment, such as numerical modelling 
of both sand and wrack transport, may be necessary. This would aim to assess feasibility and 
consider multiple options to determine an optimal arrangement.  

If the initial investigation confirms this idea could be functional without impacts, the next step 
could involve a trial.  

The funding of subsequent steps including a trial would need to be considered as part of the 
initial investigation.  

 

Entrance Channel / Lagoon 

Channel 1 – Push wrack off Western Beach earlier – aim: to reduce wrack entering 

channel  

It is recommended to perform a trial of wrack pushing off the Western Beach during winter, which 

is as per Idea - Western Beach 1. This would be done to with the aim to increase wrack bypassing 

during the suitable winter storms which may reduce the volume of wrack entering the harbour  
overall. Further work is required prior to the trial to:  

• Determine storm selection criteria 

• Develop wrack pushing strategy.  

• Ensure availability of suitable equipment 

 

It is also recommended that this is closely monitored to assess the effectiveness of the trial with 

respect to reducing channel infilling. This will help to determine whether this approach provides 
sufficient value to become an ongoing component of the management strategy. 

 

Idea Channel 4 – Bubble Curtain  

It is recommended that this idea be investigated further as it has the potential to offer benefit. 
Lessons learned from a trial of this technology at another location should be taken on board as 
part of the investigation and development of a suitable deployment strategy for Port Geographe.  
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Wonnerup 

Wonnerup 1 - Bypassing sand from west end of Western Beach PGCMA 

(Compartments 5 and 6) 

It is recommended that a trial of bypassing sand from the Western Beach at the west end of the 

PGCMA (between Morgan St and Guerin St) be undertaken. A trial of this option is 
recommended as a priority due to the accretion of sand at the western end of the PGCMA over 

the past 5 years. It is recommended that the volume extracted from Western Beach during the 

trial not exceed the volume accreted in the past 2 years and be taken from the area furthest from 
the Western Breakwater within the PGCMA (Compartments 5 and 6).  This could be undertaken 

as part of the next dredging campaign at shallow depth to minimise visible difference to the 

above water beach profile.  A Wonnerup Beach nourishment campaign is recommended to be 
undertaken in Autumn 2021.  

The effectiveness of this trial should be monitored and reviewed.  

  

Wonnerup 2 - Bypassing from immediately west of PGCMA  

It is recommended that further investigation into feasibility/approval process of this approach be 

undertaken. This would follow assessment of the outcomes and monitoring of the trial to bypass 
sand from the western end of the Western Beach within the PGCMA. This idea is supplementary 

to Idea Wonnerup 1 above and would increase the area from which of sand could be bypassed 
to Wonnerup. 

 

Wonnerup 10 - Fountain nourish dredged material from offshore sandbar 

It is recommended that this strategy could be investigated further as an alternative method for 

maintaining the beach width along Wonnerup in the future depending on the outcomes of other 

ideas to be implemented and trialed for Wonnerup. This could involve an assessment and 
investigation to determine the possible optimal sand source locations, estimate costs and 
evaluate risks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


