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AJAX
Using Cobble and Boulder Design for 
Shoreline Protection 

 
By Sophie Guilbault

Source: Toronto and Region Conservation Authority
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THE SCIENCE

Erosion is a significant concern for many Canadian communities, given the country’s 
extensive coastlines and the large proportion of communities built along them. Shore 
erosion occurs when powerful waves from lakes and seas, often intensified by strong 
winds, hit unprotected coastlines. This persistent challenge threatens both natural 
habitats and critical infrastructure, necessitating innovative and adaptable solutions. 
Among these, the cobble boulder beach stands out as a nature-based strategy for 
mitigating erosion that can be used in fresh and saltwater environments. By adding 
various-sized stones to sandy or rocky shorelines, this approach reduces wave energy, 
preventing shorelines from being pulled into the water. Unlike traditional engineered 
structures, cobble boulder beaches offer a more natural aesthetic, blending more 
naturally into existing landscapes while preserving access for recreational use. While 
this method may not provide the same level of protection as larger stone structures 
like offshore breakwaters, its flexibility and alignment with natural shoreline processes 
make it an appealing option for areas like the Ajax Waterfront, which sits on the 
shoreline of Lake Ontario, east of Toronto. 

THE TRIGGER

The Town of Ajax, Ontario, began taking a more proactive approach to shoreline 
erosion after experiencing significant land loss and infrastructure impacts, particularly 
to bluffs, trails and boardwalks. Building on a history of successful restoration initiatives, 
the Town of Ajax approached the Toronto and Region Conservation Authority 
(TRCA) to support their first large-scale erosion-focused collaboration along the 
shoreline. Recognizing that reactive responses to storm damage were not sustainable, 
the Town sought a broader, long-term strategy to assess the full extent of shoreline 
vulnerabilities. TRCA supported this effort by collecting critical baseline data, including 
aquatic habitat conditions, historical and projected erosion rates, and climate change 
projections, to inform future planning.   

THE APPROACH

In an effort to identify options to reduce erosion risk for Ajax’s shoreline, TRCA 
conducted an Environmental Assessment (EA) with a strong focus on erosion 
protection and ecological sensitivity. Tools like drone photography allowed them to 
map the shoreline in great detail, establishing a 2021 baseline against which future 
erosion can be measured. Additional fieldwork captured physical measurements 
of infrastructure at risk, such as trail edges and light posts. This comprehensive 
assessment provided the Town of Ajax with the tools to shift from a reactive to a 
strategic, evidence-based approach to shoreline adaptation.  

Guided by Conservation Ontario’s Class Environmental Assessment for Remedial 
Flood and Erosion Control Projects, the process aimed to develop conceptual 
shoreline remediation designs that balanced environmental, technical, and public 
interests. Following initial discussions with engineers, early design concepts were 
shared with the public and relevant agencies to gather feedback. While the original 
proposal included hard revetment structures to halt erosion, public concern over 
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Figure 16: Cobble boulder beaches use varied stone sizes to absorb wave energy, protecting 
shorelines while blending naturally into the landscape and preserving recreational access.  
(Source: Toronto and Region Conservation Authority)

their ecological and aesthetic impacts prompted a shift away from grey infrastructure. 
Residents expressed a preference for softer, more natural solutions that would 
reduce erosion while preserving natural habitats and visual appeal. This input, along 
with flexibility from the Town, led to the development of a final cobble boulder 
beach concept, a solution that better reflected community values and environmental 
priorities.  

The selection of a cobble boulder beach approach was well received by residents, 
who appreciated the move away from hard revetment structures in favour of a 
more naturalized shoreline. Comparing costs between erosion protection options 
proved complex, but using natural materials like cobble and boulders, especially when 
sourced locally, offered potential savings. While the cost per weight of cobbles and 
boulders may be higher than traditional armourstone structures, the flexibility in 
design and ability to add more material over time matches the community’s ability to 
address the erosion concerns earlier as funding becomes available.  

The balance between cobble and boulder elements was carefully considered in the 
proposed design for the Town of Ajax, with a final design that used cobble to enhance 
the natural appearance and larger boulders to provide greater stability and resistance 
to movement. Shoreline monitoring is recommended to track any bank movement 
in relation to predicted rates to show the efficacy of this nature-based solution 
compared to more traditional revetment-style structures. 
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THE OUTCOME

The EA process is now complete, with a finalized report and a clear plan in place. 
The proposed cobble boulder beach design is already showing benefits in areas 
that have naturally accumulated cobble and boulders along the shoreline, including 
reduced erosion and improved aquatic habitats. Building on this success, TRCA 
secured funding from the Great Lakes Freshwater Ecosystem Initiative (GLFEI) to 
begin detailed design work in critical areas, with implementation expected to start by 
January 2026. This next phase will involve refining the balance between cobble and 
boulders, exploring the possibility of placing stones further offshore, and continuing 
public education and engagement efforts. Community consultation proved to be 
an instrumental part of the design process, with three public engagement sessions 
bringing together residents, local ecology groups, and recreational users to help shape 
the project.  

A WORD FROM AJAX 

One of the key lessons from this project has been the importance of understanding 
the unique context of the Ajax shoreline. When asked about her experience 
supporting the design of the Ajax cobble boulder beach, Natasha Gibson, Senior 
Project Manager – Erosion Risk Management with TRCA highlighted that “Unlike 
other areas in the Greater Toronto Area, Ajax benefits from a wider natural buffer, 
with infrastructure and properties set further back from the water. Recognizing this 
early on could have allowed for a softer, more restoration-focused approach right 
from the start. It’s a reminder that local context needs to be central to the analysis 
and design process.” By collecting site-specific data, TRCA is now better equipped 
to advocate for solutions that balance risk and restoration, rather than defaulting to 
over-engineered, hardened structures. We can use this information to shift toward 
more sustainable, ecologically sensitive designs that still meet our community’s needs. 




