CASE STUDY: Chatham-Kent Lake Erie Shoreline Study
The Chatham-Kent Lake Erie shoreline covers 120 km from Wheatley Harbour in the west to
McPherson Road east of Clearville, plus Rondeau Bay. Refer to the satellite image below.
Zuzek Inc. was retained by the Municipality of Chatham-Kent to assess the vulnerability of the
shoreline to coastal
hazards, including the
projected impacts of
climate change on future
lake levels, ice cover, storm
surge, and the nearshore
wave climate. Potential
economic damages to
coastal development from
flooding and erosion,
threatened road
infrastructure, and the
coastal ecosystem were
quantified. Community
scale adaptation concepts
were developed for the
different shoreline areas, including the eroding bluffs, low-lying flood-prone lands, and the
navigation channel and barrier beach. The study was part of a larger climate change adaptation
project co-funded by Natural Resources Canada’s Climate Change Adaptation Program. Refer
to the website for further details and reports (http://www.zuzekinc.ca/adaptation/).
The Chatham-Kent Lake Erie Shoreline Study integrated the latest information on historical and
anticipated future impacts associated with climate change. For example, winter air temperatures
have already increased in Southwestern Ontario and by late century (i.e., 2080) they are
projected to be 1.5 to 2 degrees Celsius warmer for a low emission Representative Concentration
Pathway (RCP2.6) scenario and 5 to 7 degrees Celsius warmer for the high emission scenario
(RCP8.5) in the winter (Zhang, X. et al, 2019). In response to this warming, the seasonal extent
of ice cover on Lake Erie has been declining for several decades (Wang et al, 2012) and outputs
from the Canadian Regional Climate Model (Dehghan, 2019) suggests winter ice cover could
decrease by 60% to 90% by late century for mid- to high-emission scenarios (e.g., RCP4.5 to
RCP8.5). Numerical modelling for a hypothetical ice-free winter condition indicated the amount
of wave energy reaching the study area shoreline could increase by 70 to 80%, resulting in
higher erosion rates and more frequent winter flooding (Zuzek Inc., 2019).
KEY STUDY FINDING: Climate Change has increased the exposure to coastal
hazards in the Great Lakes. Co-development of long-term sustainable solutions with coastal
communities is required to increase resilience. Given the magnitude of the risk and cost to
protect coastal properties with traditional grey infrastructure (e.g., shore protection), in some
locations the only viable option is large-scale transformative adaptation concepts that realign coastal land uses and create ecosystem benefits with habitat restoration.
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In June 2019, Lake Erie established a record high monthly level of 175.14 m and the climate
change research available at the time of the study suggested future highs could be on the order of
0.5 m higher by late century (Seglenieks, 2018). The study used a 100-year lake level (a level
with a 1% chance of occurring in any given year) of 175.3 m International Great Lakes Datum,
1985 (IGLD’85) based on historical data and a 100-year climate change lake level of 175.8 m
IGLD’85. This approach was recently verified with the findings from an updated Environment
and Climate Change Canada (ECCC) technical report (Seglenieks, F. and Temgoua, A., 2021),
which projected the 1% exceedance level (equivalent to the 100-year lake level) on Lake Erie
could increase by 0.35 m with 1.5 to 2.0 degrees Celsius of global warming, and up to 0.55 m for
2.5 degrees Celsius of warming (these projections are similar benchmarks to low and high
emission scenarios, respectively).
Vulnerability Assessment
A coastal vulnerability assessment was completed for the 120 km coastal zone of Chatham-Kent
from Wheatley to the municipal boundary in the east near Clearville, including Rondeau Bay,
that included the latest projections for climate change impacts. The highlights of the assessment
using the 2019 Municipal Property Assessment Corporation (MPAC) values for buildings,
infrastructure, and the coastal ecosystem include:
• The assessed value of land and buildings (538) vulnerable to flooding for the 100-year lake
level along the Lake Erie coastline in Chatham-Kent is $41.6 million.
• The assessed value of buildings (1,153) vulnerable to flooding for the higher 100-year
climate change lake level in Chatham-Kent increases to $101.7 million.
• A total of 478 primary
and secondary
buildings along the
bluffs will be impacted
by coastal erosion in 50
years or less, with a
combined assessed
value of $66.2 million.
• A section of Erie Shore
Drive was closed for
traffic on March 9,
2020 to implement
emergency repairs to the dike, based on the recommendations from Golder (2020), that
indicated a slope failure during a wave overtopping event could lead to a dike breach.
• The only ingress and egress route for the community of Erieau is Erieau Road and it would
be inundated by 1.5 m of water if the Erie Shore Drive dike breaches during the 100-year
storm event.
• In 50 years or less, 5.9 km of the Talbot Trail will be threatened by erosion. A section of
the road is already closed at Coatsworth Cut, resulting in significant traffic disruptions.
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• A section of Rose Beach Line is closed between Antrim Road and Hill Street due to bluff
erosion.
• The Rondeau Bay barrier beach east of the navigation channel has receded 650 m since
1868 and featured a wide breach in the fall of 2019.
• More than 160 hectares of coastal wetlands have disappeared in Rondeau Bay since 1955
due to the eroding barrier beach.
• Without remedial measures, the barrier beach will continue to erode, and the stability of
the navigation channel is threatened. The 100-year wave height in the bay increases from
1.0 m with a barrier beach, to 2.7 m with no barrier beach.
• In many cases, the 2019 MPAC property assessment values are less than the capital costs
to protect the property and buildings from coastal hazards (e.g., erosion and flooding
threats). Plus, all the engineered shoreline protection concepts presented in this report will
require on-going future maintenance which increases the cost of the solutions.

Community Engagement
Extensive community engagement was completed for the study with nine public meetings
attended by 1,000 people. Technical information was shared, and feedback was received. But
most importantly, the meetings provided an opportunity to listen to community perspectives, key
issues, needs and wants, and ultimately co-develop the adaptation concepts. The key activities
over an eight-month period are summarized.
Let’s Talk Chatham-Kent Online Engagement Site
Let's Talk Chatham-Kent is an online engagement platform used to communicate with the public
and share digital information throughout the investigation: https://www.letstalkchathamkent.ca/chatham-kent-lake-erie-shoreline-study.
The site was designed to help the community stay informed and engaged. They could monitor
the site for updates, meeting announcements and registration details as well as provide input
(e.g., an online survey). The Document Library gave the public access to resources, particularly
if people could not attend the local community meetings.
Community Meeting #1 (April 10, 2019) - Introducing the Project
The first community meeting was held on April 10, 2019. This meeting introduced the project to
the community, including the study
design, the underlying principles,
schedule, anticipated technical outputs,
and the role envisaged for stakeholders.
Community Meeting #2 (June 19
and 20, 2019) – Building
Community Resilience
The second round of community
meetings focused on sharing results from
the research portion of the study on
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vulnerability and actively talking with the community about adaptation and resilience. Refer to
the image above from June 19, 2019. Further details on the results of the vulnerability
assessment can be found Section 3.2 of the Technical Annex.
The first activity at the meeting was a mapping exercise which explored the community’s
shoreline erosion and flooding concerns. Upon arriving, participants were asked to locate on a
map the most important areas for erosion and flooding along the Chatham-Kent shoreline.
The Study Team presented the results of the vulnerability assessment, including the impacts of
flooding and erosion to existing buildings, infrastructure, and the environment. Several case
study examples of avoid, accommodate, protect and retreat adaptation options were presented.
Participants were engaged in discussions on “Building Community Resilience” and what
adaptation strategies would be needed to support this goal. Small break-out groups were used to
talk over solutions to the erosion and flooding challenges along the Lake Erie shoreline.
An Exit survey was used to solicit feedback with respect to the presentation content and
usefulness of break-out groups. The results were used to inform the criteria for developing and
evaluating the adaptation options. Top-of-mind issues were the need for more coordinated and
collaborative implementation of coastal hazard planning with government, and a “one stop
window” for approvals. Protecting property, the permanence and durability of the solutions, and
affordability for the landowners, were popular criteria.
Community Meeting #3 - Presentation of Draft Adaptation Concepts
The primary goal of Public Meeting #3 was
to present the draft adaptation and
management options and provide an
opportunity for the community to review
them and voice their opinion to inform
adjustments on the final recommended
adaptation options. Further information on
the concepts can be found in Section 3.3 of
the Technical Annex. Given the magnitude
of the hazards, there was general support for
the long-term sustainable options but
concerns over the costs and who would pay
(i.e., what type of cost sharing).
Southwestern Ontario Shoreline Roundtable
The Southwestern Ontario Roundtable was formed in the summer of 2019 to bring together
Municipalities and Conservation Authorities with similar coastal hazard challenges in the region.
The attendees represented the St. Clair River, Lake St. Clair, the Detroit River, and the western
half Lake Erie. Members of the Provincial and Federal government also participated. The
Chatham-Kent Lake Erie Shoreline Study initiated the Roundtable, as feedback from the
community meetings encouraged the Municipality and Consultants to engage senior levels of
government to pursue solutions and funding.
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Three meetings were held (August 2019, September 2019, and June 2020). Discussions included
potential funding opportunities, ways for the provincial and federal government to support
coastal communities, policy and regulatory changes to improve community planning, and
opportunities to increase community resilience to coastal hazards. In the final meeting, the
findings of the Chatham-Kent Lake Erie Shoreline Study (Zuzek Inc., 2020) and Southeast
Leamington Graduated Risk Floodplain Mapping Project (Zuzek Inc., 2021) were presented.

Progress Towards Adaptation
The final study presentation was made to the Chatham-Kent Council on May 4, 2020. The staff
report accompanying the presentation re-affirmed the study recommendations to pursue solutions
to the most vulnerable areas in partnership with senior levels of government. The post-study
progress on these initiatives over the last 12 months is summarized in Section 4.1 and followed
by lessons learned in Section 4.2.
Post-study Initiatives to Measure Progress
Shortly after the presentation to Council, Chris Thibert, Director of Engineering and
Transportation Services, was interviewed in the local media and referred to the shoreline study as
an in-depth and proactive document that will allow the municipality to make the best possible
decisions concerning big-ticket infrastructure projects (May 19, 2020 link below).
https://www.chathamthisweek.com/news/local-news/future-of-talbot-trail-rose-beach-linemoving-ahead-2
Thibert’s statement on climate change and infrastructure also speak to the positive position held
by the Municipality following the study:
“We’re trying to take into consideration climate change and what the future’s going to hold,”
Thibert said. “So we’re prepared and not trying to apply a Band-Aid solution or a temporary
solution that’s going to cost more money in the long-term.”
Progress on post-study initiatives is summarized in Table 4.1. It is encouraging to note action
has commenced on the top five priority areas in the study report (Zuzek Inc., 2020), which are
the first five items listed in the table below.
Summary of Post-study Actions and Status
ACTION

STATUS

Rose Beach Line
Environmental Assessment
(EA)

• Original EA was stopped pending the results of the study.
The original preferred alternative was armouring the
shoreline and maintaining the existing road alignment.
• Re-started the EA after the completion of the study and
the preferred solution was the planned retreat option
outlined the report (Option 1-5).
• The EA report was recently posted for the final 30-day
comment period. A recommendation will be brought to
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Council for funding of planned retreat for the road and
inclusion in the Municipal Capital Plan.

Talbot Trail EA

• At the completion of the study, the Municipality
commenced an EA to develop a long-term transportation
plan for the Talbot Trail (Highway #3), that was closed in
Coatsworth due to severe bluff erosion and slope
instability.
• The study determined roughly 30 km of the highway will
be threatened by erosion within the next 100-years.
• The three long-term alternatives for the Talbot Trail in
the EA all involve re-aligning the road further inland (BT
Engineering Inc., 2020). Shoreline armouring and
maintaining the existing road alignment was not part of
any of the alternatives.
• Alternative 2 and 3 re-align the road a minimum of 1.7
km inland.

Erie Shore Drive Drainage
Act Engineers Report

• Erie Shore Drive is a Municipal road constructed on top
of an agricultural dike. Lakeward of the dike seasonal
cottages (1930s) were turned into ~120 permanent
residences.
• Due to the severity of the flood vulnerability of Erie
Shore Drive and the interior flood risk if the dike
breaches, selecting and implementing an adaptation
strategy was the top priority recommendation from the
study.
• The Municipality recently issued an RFP to retain a
Drainage Engineer to produce a report to repair and
improve the drainage infrastructure (dike and shore
protection) under Section 78 of the Drainage Act. In
addition to the design work, the cost of the repair would
be allocated to the various benefiting landowners (cost
sharing between farmers behind the dike, lakefront
owners, and Municipality for the road).
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Maintenance of Dike
Oppositive St. Anne’s
Church

• Erieau Road is the only land-based ingress and egress
route into the Village of Erieau. The road is low and
vulnerable to lake flooding. The dike crest was raised
and the lake slope was armoured by the Municipality.

Rondeau Barrier Beach and
Navigation Channel
Advisory Committee

• An Advisory Committee was developed to refine the
adaptation plan for the navigation channel and barrier
beach presented in the study.
• The membership includes local landowners and
businesses, the Municipality of Chatham-Kent, the
Conservation Authority, First Nations, Provincial
Ministries, Federal Departments, and ENGOs.
• Three meetings were completed and ECCC is pursuing
funding to continue with the committee.
http://www.zuzekinc.ca/rondeau/

Additional Provincial
Funding

• Near the completion of the NRCan funded project, an
additional $130,000 was awarded to Zuzek Inc. from the
Ministry of the Environment, Conservation, and Parks to
advance the adoption of the adaptation concepts from the
study. For example, Zuzek Inc. was tasked with forming
the Advisory Committee mentioned above to continue the
planning for the Rondeau Barrier Beach and Navigation
Channel restoration.
• With the additional funding, Zuzek Inc. also supported
the Talbot Trail Municipal Class Environmental
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Assessment (EA) study, led by BT Engineering Inc.
(2020). Mapping of the future top of bluff in 50 and 100
years was generated that integrated the projected impacts
of climate change and was used to guide the study. The
EA built off the recommended adaptation alternative of
planned retreat and generated several alternatives to realign 30 km of the Talbot Trail further inland.
Zuzek Inc. Presented the
Study Findings at 14
Forums Outside of the
Study

• Zuzek Inc. was invited as a guest speaker to the following
non-project events:

Wheatley Harbour
Authority

• Presented the climate change study findings to the
Wheatley Harbour Authority and reviewed nature-based
solutions for sediment bypassing.
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o 2018.07.17: Overall study presentation at the Coastal Zone
Canada Conference.
o 2018.11.11: Chatham-Kent presentation at Latornell
Conference.
o 2019.06.17: Climate findings at The State of Climate
Modeling in the Great Lakes.
o 2019.09.18: Presentation at the Province of Ontario
Provincial Flood Forecasting and Warning Conference.
o 2019.09.19: Presentation at the Southwestern Ontario
Shoreline Roundtable.
o 2019.12.02: Chatham-Kent presentation at the
Southwestern Ontario Planning Meeting.
o 2019.12.17: Findings presented at the Great Lakes Water
Quality Agreement Nutrient Annex Conference.
o 2020.02.19: Chatham-Kent presentation for the Kettle
Creek Conservation Authority Annual General Meeting.
o 2020.02.25: Presentations for the Lake Huron Nearshore
meeting (Kincardine and Southampton).
o 2020.05.27: Overall study presentation to the Ontario
Ministry of Natural Resources.
o 2020.06.24: Chatham-Kent presentation at the second
Southwestern Ontario Shoreline Roundtable Meeting.
o 2020.06.25: Chatham-Kent presentation to the Lower
Thames Valley Conservation Authority Annual General
Meeting.
o 2020.07.17: Chatham-Kent presentation to Annex 9
(Climate Change) of the Great Lakes Water Quality
Agreement.
o 2020.09.18: Presentation to the Huron County Water
Committee.
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Lessons Learned
Section 4.2 of the Case Study summarizes lessons learned with specific reference to the
Chatham-Kent Lake Erie Shoreline Study, climate change adaptation planning, and next steps in
the Great Lakes.
Chatham-Kent Study Highlights
•

Lake Erie established a new record high lake level in the same month as the second
public meeting for the study. It was easier
to convey the severity of coastal hazards
when the lake was at record high versus a
period of low lake levels.

•

Erie Shore Drive was hit with several
extreme flooding events during the study
and temporarily closed due to the risk of a
dike failure. The high degree of coastal
risk during the study contributed to the
level of engagement in the community.

•

Flooded Fuel Dock in Erieau (May 7, 2019)
Several large tension cracks formed during
the study (see adjacent image), which
raised awareness for the severity of the bluff hazards and living on the edge of an eroding
shoreline.

•

Reductions in winter ice cover may prove to be one of the most significant climate
change impacts in the Great Lakes. For the north shore of Lake Erie, ice-free conditions
in the future would increase winter wave energy by 70% to 120% (Zuzek Inc., 2019).
Winter flooding may also increase.

•

At Wheatley Provincial Park, the long-term bluff recession rate from 1955 to 2015 was
0.8 m/yr. Refer to the adjacent graphic. To isolate the impacts of high lake levels and
ice-free winters from 2015 to 2020, updated recession rates were calculated. The
annualized recession rate
increased 500% to 4.8
m/yr from 2015 to 2020.

•

One of the most important
success factors for the
project was the
commitment to a
transparent study process
and a high level of community engagement (9 meetings with 1,000 participants). We
listened to the community and co-developed the adaptation concepts.

•

There were numerous project champions on the Chatham-Kent Council, including one
Councillor who was successful at passing a motion to declare a climate emergency in the
Municipality of Chatham-Kent during the study.
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•

The staff and managers at the Municipality of Chatham-Kent and Lower Thames Valley
Conservation Authority were very engaged and contributed significantly to the technical
aspects of the study and the overall success of the project.

•

Graphical images of coastal
hazards were important for
the community meetings to
convey the severity of the
risks to attendees. Refer to
the adjacent image.

•

The 3D renderings of the
Federal navigation channel
and barrier beach restoration
were also able to convey a
powerful message visually.

•

The high degree of
3D Rendering of Hydraulic Dredging to Bypass
engagement with the
Sediment at the Federal Navigation Channel
community and two-way
knowledge sharing during the
meetings and workshops contributed significantly to the acceptance of challenging
adaptation concepts, such as planned retreat.

•

For homes and 30 km of the Talbot Trail threatened by bluff erosion, the traditional grey
infrastructure protect solution (i.e., armour stone revetment) was roughly 10 times more
expensive than the planned retreat alternative.

•

For the flood and erosion prone development along Erie Shore Drive, the grey
infrastructure protect solution was two to three times more expensive than the assessed
real estate values (i.e., not market prices) it was designed to protect. This is a challenging
reality for waterfront landowners and raises serious questions about the actual value of
their land. A transformative adaptation concept for Erie Shore Drive and the Burke
Drainage Scheme proposed to re-align the agriculture and residential land back to a
coastal wetland. The solution was cheaper than the grey infrastructure protect option,
increased community resilience, and would restore 275 hectares of coastal wetland.

•

Moving forward, Chatham-Kent and other coastal communities must focus on building
resilience to coastal hazards with proactive planning and zoning, recognizing some
locations are simply not suitable for coastal development. Embracing nature-based
solutions is the road to a more resilient coastal future.

Climate Change Adaptation Planning
The lessons learned for climate change adaptation planning in the Great Lakes include:
•

Prior to the technical work (Zuzek Inc., 2019; Zuzek Inc., 2020) for the NRCan supported
study Adapting to the Future Storm and Ice Region in the Great Lakes and the recent
ECCC findings on future lake levels (Seglenieks, F. and Temgoua, A., 2021), there was
little information on climate change impacts for future storms, ice cover (see graphic
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below), and lake levels in the Great Lakes. This deficit in knowledge was responsible for
a corresponding deficit in climate change adaptation planning.



When projected future climate change extremes were factored into the adaptation
alternatives developed, in many cases the cost to implement the long-term strategies at
the community scale was higher than the value of the assets we were trying to protect.
Based on this study, it will not be financially viable to protect all communities exposed to
extreme coastal hazards in the future. This economic reality, namely we cannot afford to
adapt to climate change, raises serious questions about aspects of our policy and
regulatory regime in Ontario for new and existing development. For example, our
regulatory approach of allowing new home construction on eroding bluff shorelines is
planning to fail and creating problems no-one can afford to fix.



No single level of government can implement climate change adaptation strategies alone.
Strong partnerships are required across government, as is dedicated funding to implement
successful adaptation projects.



Coastal planning practitioners must expand their toolbox, which historically defaulted to
the construction of shoreline armouring to protect against coastal hazards. This case
study has shown the importance of embracing a wide spectrum of adaptation approaches,
including avoid, accommodate, retreat, and protect. In locations where the exposure to
coastal hazards is extremely high, such as Chatham-Kent, in some locations planned
retreat or managed re-alignment are the only viable planning approaches for hazard
mitigation and increasing resilience.



As our climate continues to change and coastal hazard extremes increase, more emphasis
on transformative adaptation approaches and nature-based solutions will be required.
These are relatively new concepts in the Great Lakes Basin and the region would benefit
greatly from the successful implementation of adaptation projects which embrace these
principles.

Next Steps for Governance and Government in the Great Lakes
The following next steps are recommended, based on the study findings and overall state of the
Canadian coastal regions of the Great Lakes:


As our climate continues to change, so to must our legislation, policies, and regulations.
Climate stationarity is over and significant effort from all levels of government is needed
to mainstream climate change science and adaptation planning into our coastal
management activities.
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•

Great Lakes climate is already changing. For example, recession rates have accelerated
in the last five years along the bluff shoreline, yet we have no defensible way to integrate
this new information into our planning and regulatory decisions.

•

Ontario has a robust regulatory program to locate new development away from hazardous
lands. However, the entire program is predicated on the assumption of climate
stationarity. There is no buffer or factor of safety in our existing methods (e.g., for higher
lake levels in the future). We have assumed future extremes can be predicted from the
past and we were wrong, with Lake St. Clair, Lake Erie, and Lake Ontario all
establishing a new all-time high monthly mean lake levels.

•

Put a different way, the 100-year level is often thought of as the worst-case scenario for
flood risk and it is not. It is just the level with a 1% chance of occurrence in any given
year. We have not built any factor of safety into our planning and regulatory decisions.

•

Based on information received from new landowners along the Chatham-Kent Lake Erie
shoreline and feedback received during the public meetings, there is a significant
deficiency in the disclosure of risk during real estate transactions in Ontario. In general,
real estate agents and sellers are listing properties for sale without disclosing the coastal
risks and buyer’s agents are not properly educating their clients.

•

Climate modelling is constantly evolving and the technical findings from this
investigation should be followed by additional investigations using more emission
scenarios, updated technical approaches, and expanded analysis to all the Great Lakes.

•

The most cost-effective adaptation strategy is ‘avoid’. Unfortunately, our legislative
policies over the last 30-years have focused on permitting new development as close to
the waters edge as safely possible, assuming a stationary climate. We must now spend
the next 30-years relocating development as far back from the waters edge as possible.

Coastal hazards do not go away, they just get more severe over time and more expensive for
communities to mitigate. And climate change is increasing risks and making the solutions more
expensive. The path to more resilience will be embracing nature-based solutions, climate
adaptations, and retreating from high-risk coastal areas.

Recommended Citation: Zuzek Inc. (2021). Case Study: Chatham-Kent Lake Erie Shoreline Study. Prepared for
Natural Resources Canada’s Climate Change Adaptation Program.
For more information on the study, please contact Pete Zuzek at pzuzek@zuzekinc.com or 905-719-8980.

This case study was produced for Natural Resources Canada’s Climate Change Adaptation Program.
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