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1. Introduction: Who are we and what did we plan to do? 
 

1.1 Project description 
 
When? The project commenced in 2016. 

 
How long? The project was delivered over a two year period. 

 
Who? The City of Greater Geelong in partnership with DELWP, The University of 

Melbourne and Parks Victoria. 
 

What? Design and construction of an artificial reef with the primary purpose being for 
erosion control and co-benefits of habitat creation and restoration. 
 

Where? Ramblers Road Foreshore Portarlington on the Bellarine peninsula 43km south west 
of Melbourne. 
 

How much? The project cost approximately $420,000 of which $80,000 was funded by the 
Victorian Climate Change Grants 2015. 
 

Background The Ramblers Road foreshore is dynamic in nature, particularly in relation to 
sediment transport and coastal alignment. In recent years we have witnessed both 
coastal recession and accretion, some areas have receded up to 20 metres while in 
others it has accreted. The City of Greater Geelong opted to trial an integrated living 
shoreline response to building coastal resilience along the western end of the 
Ramblers Road foreshore. The primary objective being to reduce inundation, 
stabilise the foreshore, dampen wave energy and accrete sand thereby broadening 
the beach. 
 

 

1.2 Acknowledgements 
 
The project would not have been possible if not for the support, encouragement and technical advise 
from the following organisations and people: 
 
City of Greater Geelong 
Ralph Roob Project Manager – Senior Environmental Engineer Environment & Waste Services 
Andrew Buchanan Project management support – Senior Environmental Engineer Environment & Waste 
Services 
Rodney Thomas - Manager Environment & Waste Services 
Will Tieppo - (former Director of City Services) 
Guy Wilson-Browne - Director of City Services 
 
DELWP 
Patrick Shaw – (former Senior Project Officer - Community Programs, Barwon South West) 
Claire Pritchard - Project Officer - Community and Partnerships, Barwon South West 
Sally Paterson - Major Project Support, Barwon South West 
Greg Leece - Regional Manager Land Planning and Approvals, Barwon South West 
 
Parks Victoria 
Nick Alexeyeff Ranger - Team Leader and his team at South Port Phillip 



 

 

Graeme Davis - District Manager Port PHillip Western Port 
Victor Teoh - Senior Manager, Local Ports and Waterways 
David Habib - Civil and Maritime Engineer, Local Port Operations 
Shaarn Pateman - Permit and Port Services Officer, Local Port Operations 
 
The University of Melbourne  
Professor Stephen Swearer 
Associate Professor David Kennedy 
Dr Rebecca Morris 
Dr Teresa Konlechner 
 
The Nature Conservancy 
Simon Branigan 
 
Consultants 
AS Miner Geotechnical 
Environmental GeoSurveys 
Cardo 
AW Maritime 
 
Contactors 
Laker Engineering 
PJT McMahons Excavations 
Elstone Diving Services 
Bellarine United 
Advance Mussel Supply 
 
 
 

2 Methods & activities: what did we do? 

 

2.1 Key project activities 
 
Upon the establishment of the Shell Fish Reef Project Control Group a workshop and meetings were 
held to prepare a detailed project plan. The project plan identifies project objectives and milestones 
which include the following for the specific study site: 

• Investigation on the geomorphology of the site 
• Review existing coastal processes information 
• Model a number of scenarios to assess the effectiveness of the structure 
• Review of the coastal climate change hazard data and risk assessment 
• Design the reef structure  
• Development of monitoring program associated with the structure 
• Preparation of project brief for the construction contract 
• Construct the reef 
• Commence monitoring 

Communication activities 
• City of Greater Geelong Web site, “Geelong Australia” - Article – “Nature’s nurture to help for 

shore” 



 

 

• Geelong Advertiser - City of Greater Geelong Community Update - Article – “Nature’s nurture to 
help for shore” 

• Presentation at Australian Coastal Councils Conference – Geelong 2018 
• Presentation at Climate adaptation Conference – Melbourne 2018 
• Presentation and Poster at Earth Systems Climate Change Hub Science Symposium 2018 – 

Lancefield 2018 
• Production of an interpretive video 

2.2 Key project evaluation activities 
 
The project was evaluated with the following questions in mind: 

 Is the reef effective in attenuating wave energy? 
 Can any measurable reduction in wave energy result in coastal progradation? 
 What co-benefits can be attributed to the construction of the reef? 

The following monitoring and evaluation activities were established to address the questions above: 
 Wave energy monitoring 
 Beach profiling 
 UAV surveys 
 Seagrass monitoring 
 Sediment analysis 
 Trial mussel seeding 

 Reef community colonisation 

2.3 Outputs 
 
The research and findings are part of a larger study that is being undertaken by the City of Greater Geelong 
and the University of Melbourne. This will be published as research papers and a post graduate thesis.  
 
The research will focus on the following topics: 

 The dynamics of fetch limited estuarine beaches along the northern coast of the Bellarine 
Peninsula. 

 How artificial reefs alter coastal processes such as wave energy and sediment transport. 
 The effects artificial reefs have on the ecology, both in terms of what communities colonise the 

reef and change to communities in the surrounding area. 

The monitoring program aims to establish if the artificial reef is effective in dampening wave energy and 
accreting sand, which in turn is expected to broaden and stabilse the beach. The program will also monitor 
the colonisation of marine communities both on the reef and in the surrounding area. 
 
Preliminary monitoring results indicate the following: 

 The structure appears to be effective in dampening wave energy in its lee 
 Sand has accreted in the lee of the artificial reef along the Ramblers Beach  
 This appears to be assisting in the in preserving and restoring low primary dunes or berms 
 Existing patches of seagrass remain healthy 
 Intertidal habitat has been created and colonised by marine communities 

It will only be when a number of years of monitoring data has been compiled and analysed that we will be 
able to establish the extent in which the reef has altered coastal processes and what impact this has had 
on the coast. 



 

 

 
If effective the development of this modular artificial reef design, that is constructed on land, installed 
relatively quickly and modified if required, may be used along other coastal sites in Port Phillip and Western 
Port Bays to address local erosion issues. 
 

2.4 Final budget breakdown 
 
Include details of the funding and contributions (including Victorian Climate Change Grants 2015 funds, 
all council and partner financial and in-kind contributions). Include a budget breakdown on what you spent 
the funds and contributions on (this may have changed from the budget proposed at the start of the 
project). The spreadsheet below is an excel file that when double clicked on will act like an excel file and 
will allow cells to be updated. Totals are auto summed. You may wish to cut and paste the budget from 
your project plan and then update to reflect any changes. 
 
This section will enable other councils and organisations planning a similar project to understand more 
fully the type and amount of resources they need to think about allocating to a project. 

 
Description         Amount 
 
Spray Farm Lane to Portarlington Coastal Configuration and Dynamics $5,045  
Ramblers Road Offshore Breakwater Modelling     $24,812  
Spray Farm Lane to Portarlington Coastal & Nearshore Geomorphology   
Coastal Morphodynamics        $6,787 
Detailed design of reef structures      $3,350 
UAV Surveys of Reef        $12,000 
Preparation of interpretive poster      $2,000 
Production of interpretive video      $10,000 
Collection, analysis and presentation of information from monitoring $20,000 
Supply of reef materials – rock & shell     $12,000 
Supply of fabrication materials - steel     $40,000 
Fabrication of reef modules       $100,000 
Transport reef modules to port      $34,000 
Complete construction of the reef      $136,000 
Establish navigation aids       $17,000 
Total          $422,994



 

  

2. Budget 
 
Include details of the funding and contributions (including Victorian Climate Change Grants 2015, all council and partner financial and in-kind contributions). Include a budget breakdown on 
what you intend to spend the funds and contributions on. The spreadsheet below is a table that when double clicked will act like an excel file and will allow cells to be updated eg. you can 
change your expenditure categories, amounts etc. Totals will be automatically calculated. 

Victorian Climate 
Change Grants 
2015 Funds

Funds from
 Lead Council

Funds from 
1st 
Partner 
Council

Funds from 
2nd
 Partner 
Council

Funds from 
3rd 
Partner 
Council

Funds from 
other sources

In kind 
support- 
Lead council

In kind funds - 
1st Partner 
Council

In kind Funds -  
2nd Partner 
Council

In kind Funds - 
3rd Partner 
Council

In kind from 
other sources Total

$0

Victorian Climate 
Change Grants 
2015 Funds

Funds from
 Lead Council

Funds from 
1st 
Partner 
Council

Funds from 
2nd
 Partner 
Council

Funds from 
3rd 
Partner 
Council

Funds from 
other sources

In kind 
support- 
Lead council

In kind funds - 
1st Partner 
Council

In kind Funds -  
2nd Partner 
Council

In kind Funds - 
3rd Partner 
Council

In kind from 
other sources Total

Personnel
Salaries, wages $0
Consultancy / contract costs 20,000 19,994 30,000 $69,994
Project Administrative costs 30,000 $30,000

Personnel Total $20,000 $19,994 $0 $0 $0 $0 $60,000 $0 $0 $0 $0 $99,994

Capital Expenditure
Plant / Equipment Costs 310,000 $310,000
Secondary research 32,000 20,000 $52,000
Other Materials 13,000 $13,000
Equipment and installation 16,000

Infrastructure Total $48,000 $323,000 $0 $0 $0 $0 $20,000 $0 $0 $0 $0 $391,000

Project Management 
Project plan 2,000 $2,000
Advertising 1,000 $1,000
Information and Learning 
Program
- Design and Development 10,000 2,000 $12,000
Communication and Marketing Costs 2,000 2,000 $4,000Monitoring and Evaluation 
Processes
- Design and implementation 20,000 $20,000
Project Management Total $12,000 $0 $0 $0 $0 $0 $27,000 $0 $0 $0 $0 $39,000

Other Project costs $0
$0

Other Total $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Project Budget $80,000 $342,994 $0 $0 $0 $0 $107,000 $0 $0 $0 $0 $529,994

Expenditure

Income

 
 



 

 
 

3 Final outcomes & evaluation findings: what impact did 
 we have, and what did we learn? 
 
The findings of your evaluation work should provide the basis for sections 3.1 to 3.3. 
Evaluation looks at how you did things, what you learnt, and provides evidence of how 
successful you were. It is how you measure your outcomes. 
 

3.1 What impact has the project had? 
 
The outcomes of the project in most cases have reflected the desired outcomes that were 
identified in the project plan. The short term outcomes include the following: 

 Establishment of robust modelling techniques 
 Development of a modular design for shell fish reefs 
 Effective foreshore protection 
 Minimal detrimental effects 
 Delivery of co-benefits such as habitat creation and restoration 

 Economically viable  

The project was unable to avoid using a hard structure and an unintended consequence  
was that some users of the foreshore believe the reef structure to impact the amenity of the 
beach. 
 
It is still too early to accurately identify the overall impacts that the project has achieved. This 
will become more apparent after a number of years of monitoring. 
 
Longer term outcomes that are anticipated include: 

 Consolidation of the existing beach 
 Broadening of the beach due to further sand accretion 
 Colonisation of reef communities 
 Spread of small seagrass patches 
 Cementation of reef material by reef communities 
 Corrosion of steel cages 

Changes that have occurred as a result of this project include: 
 Design – move away from traditional engineering responses such as seawalls 
 Design – preference of broad low crested structures to emerging narrow breakwaters 
 Need for more detailed and frequent community engagement 
 Higher emphasis on monitoring and evaluation 
 Strong network of stakeholder authorities, consultants and contractors 

 
 
 
 
 



 

 
 

3.2 Funding outcomes 
 

How has working in 
partnership/collaboration benefitted this 
project? 
 

Were there new or unexpected partnerships formed?  
Did any partnerships strengthen and improve through 
the project? How? What benefits came out of these 
partnerships? 
A number of partnerships were formed as part of 
the establishment and the delivery of the project. A 
significant new partnership was formed between 
the City of Greater Geelong and the University of 
Melbourne. 
 

Has the funding led to increased capacity? To what extent did the departmental support assist you 
to deliver the project? 
The funding contributed to the City of Greater 
Geelong’s understanding of the dynamics of 
coastal processes along a section of the Bellarine 
Peninsula’s coastline and its capacity to establish 
erosion control structures in the marine 
environment. 
 

 To what extent has the funding contributed to building 
capacity and awareness within Council in relation to 
climate change adaptation and/or mitigation issues? 
The funding provided by the state government 
contributed to Council’s ability in adapting to a 
changing climate. Particularly in relation to 
addressing the effects of a change in wave 
direction and energy as well as the severity of  
storms. 
 

 To what extent would your organisation have achieved 
the desired outcomes without Victorian Climate Change 
Grants 2015 funding?  
The City of Greater Geelong may have not been in 
a position to commission investigations that 
informed the artificial reef design and establish a 
detailed monitoring and evaluation program. 
 

 
 

3.3. Lessons learnt 
 
There were a number of lessons learnt during the delivery of the project. A number of issues 
and challenges that may be experienced by others undertaking a similar project include: 
 Allow for considerable lead time to enable the establishment of a full year of baseline 

environmental data to validate impacts that can be directly attributed to the 
establishment of an artificial reef. 

 Provide for delays in construction due to limited suitable tides and/or weather for 
contactors to access shallow water. 

 Ensure fabricators have a sufficient area and capacity to store raw materials and 
completed reef modules for an extended period of time. 

 Engage more extensively with the local community and nearby residents. 
 



 

 
 

Things we would do the same if we did the project again 
 Encourage the use of repurposing of raw materials, such as rock and shell. 
 Endeavour to engage local contractors so as to avoid paying “down time.” 
 Collaborate with and academic institution to establish a robust monitoring and evaluation 

plan and facilitate with the results being published.  

Things we would do differently if we did the project again 
 Secure a loading point at a nearby suitable dock from the beginning of the project. 
 Be aware of the navigation aids required. 
 Accurately estimate the weight of the reef modules. 
 Establish specifications for rock and implement specific reef module filling . 

Things that didn’t go according to plan and how we responded 
 The visual impact of the intertidal reef was not well accepted by some residents adjacent 

to the site. The response involved modify the geometry of the reef by lowering and 
broadening the structure. 

 The length of time taken to insall the reef. 

How we overcame challenges 
 Having multiple conversations with those directly involved, such as design engineers, 

consultants, academics, contractors, nearby residents and subsequently changing / 
adjusting the project design / scope. 
 

What we found out that was unexpected or particularly interesting 
 People’s perception of an alternative methodology and response to addressing erosion. 

Some were encouraging while others were highly cynical. A number of people simply 
suggested that no engineering response could address the impacts of a changing 
climate. 

 

4 Suggested future actions and recommendations:  
what should be done now? 

 
List recommendations that you would like to make to your council or other councils and 
agencies for future work.   
 Have you identified a barrier, something that needs to change? 
 Have you identified opportunities for action?  
 Do you have ideas for future projects that could build on your work? 
 
You may wish to present your recommendations in the following table: 
 

Issue Recommendation Who you think should act 
on this recommendations  

Potential for delay 
in authority 
approvals 

Early communication with key 
personnel within stakeholder 
authorities 

Senior management and 
project manager 
  

Community 
expectations in 
terms of visual 
appearence 

Develop more interpretation material 
such as artists impressions of coastal 
protection structures to represent 
impact on visual amenity. 

Project manager and 
Communications officer. 
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