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A.  Contextual Framework 
 
This Interim Report has been prepared to: 
 

 present the findings of the Interior Flood Risk Assessment component of the  
Township of Pelee’s Emergency Flood Response and Evacuation Plan; and, 

 introduce the procedures to be undertaken during a flood emergency, either 
originating from a severe rainfall event, or a lake flood event that causes significant 
inundation of the inland’s interior.  

 

B.  Purpose and Scope 
 
The purpose of this Interim Report is threefold: 
 

 to identify the principal flood risks that threaten the Township of Pelee; 
 to address the measures that have been implemented over the past decades to 

mitigate the natural flood hazards associated with the Island; and, 
 to outline procedures for dealing with a flood emergency, should such an event 

occur. 
 
As is the case within most municipalities in Ontario, floods can occur at any time of the year.  
Most often, flooding is associated with heavy rainfall, rapid melting of a thick snow pack, 
and/or formation of ice jams.  While there is some risk for this type of flooding on Pelee 
Island, a far greater flood risk is associated with lake shoreline flooding, due to the fact that a 
large portion of the island’s interior lands are situated below the normal water level of Lake 
Erie.   
 
Such a major lake flood event occurred in 1972, when Great Lakes water levels were well 
above their long-term average, and most segments of the Pelee Island shoreline lacked 
proper shoreline protection.  As a result of strong, sustained northeast winds, water levels 
within the west basin of Lake Erie elevated to a record high level at that time.  Due to the 
combination of the sustained elevated water levels, substantial wave overtopping associated 
with the severe wave climate, and the development of several partial breaches along the 
island’s unprotected perimeter dyking, considerable portions of the low-lying interior lands of 
the island were inundated for several days.   
 
Although the risk of flooding from the lake remains, the risk has been substantially reduced 
due to the significant shoreline improvement measures that have been undertaken over the 
past 50 years, and more particularly over the past decade.  It is expected that the Township 
of Pelee will continue to work in conjunction with ERCA, stakeholders and Provincial 
authorities to help prepare for, prevent and/or further mitigate the possibility of a major flood 
event.  The Township will also coordinate a response to flood emergencies should they ever 
occur.  
 
A comprehensive Emergency Flood Response and Evacuation Plan is currently being 
prepared for the Township of Pelee. It will ensure the efficient and effective deployment of 
resources to achieve the following: 
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 To maintain critical shoreline infrastructure in a state that appropriately 
mitigates the potential formation of a dyke breach, and the associated risk of 
flooding and loss of access to critical services; 

 To provide clear direction for island habitants to follow during a flooding 
emergency in little to no-notice situations; 

 To provide an organized framework for the activities involved in coordinating 
and conducting evacuations from flooded areas of the island; 

 To provide effective intra-agency and inter-agency cooperation and 
communication before, during, and after a flood event; 

 To ensure a coordinated response consistent with prevailing conditions and 
information provided by external agencies including the Essex Region 
Conservation Authority (ERCA) flood advisories, and/or other sources; 

 To define the roles and responsibilities of the municipal departments and 
supporting agencies involved in a flood emergency; 

 To define the procedures to be utilized in minimizing the effects of a flood 
emergency in the Township of Pelee. 

The Plan should be used in conjunction with the Township of Pelee Emergency Response 
Plan and is meant to be a guide; every situation is different and may need different actions to 
be taken that deviate from this plan.   

 
C.  Authority 
 
The Emergency Management and Civil Protection Act, RSO, 1990, provides as follows: 
 

(1)  Every municipality shall formulate an emergency plan governing the provision of 
necessary services during an emergency and the procedures under and the manner in 
which employees of the municipality and other persons will respond to the emergency 
and the council of the municipality shall by by-law adopt the emergency plan; 

 
and 

 

   (2)  An emergency plan formulated under section 3, 6 or 8 shall, 

  (b) Specify procedures to be taken for the safety or evacuation of persons in an 
emergency area; 

 
D.  Relevant Background 
 
The Township of Pelee is an island community located in the western basin of Lake Erie.  It 
is the largest island in Lake Erie (42km2) and is the southern-most inhabited community in 
Canada.  Pelee Island is connected to the Canadian and United States of America mainland 
by ferry service from April to December, and by air service from December to April.  Both 
ferry and air services are provided by the Ministry of Transportation, Province of Ontario.   
The permanent population of the island is approximately 238, although the seasonal 
population typically increases to approximately 1,500. 
 
The majority of the Township of Pelee (6,500 acres) is used for agriculture purposes.  The 
remainder of the island is comprised of residential lands, minimal commercial lands occurring 
in hamlet areas, and conservation lands (29%).  The local economy is primarily reliant on 
agriculture and tourism. 

 

http://www.e-laws.gov.on.ca/html/statutes/french/elaws_statutes_90e09_f.htm#s3s1
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In the recent years, the return of high Great Lakes water levels had placed added strain on 
existing shoreline systems, and had accelerated the degradation of some segments of 
existing rock shoreline protection that encompasses the majority of the Island, especially 
those segments that had not received any significant maintenance in the past 50 or more 
years.  The localized erosion and wave overtopping that occurred as a consequence of high 
lake water levels, had been immediately threatening some segments of roadway along West 
Shore Road and McCormick Road. 
 

E.  Recent Erosion Protection Efforts  
 
In 2020 and 2021, the Township renewed its commitment to maintaining its critical shore 
protection and roadway infrastructure in a functional condition that appropriately mitigates 
the risk of erosion and flooding, and meets the provincial standards for safe ingress and 
egress. 
 
In 2020, the Township Council allocated monies from its general tax levy towards the 
completion of interim erosion protection improvements along portions of the island’s west 
shoreline.  Fifteen (15) damaged segments of shoreline that exhibited the greatest amount of 
distress were improved.  Works generally entailed supplementing the existing revetments 
with additional rock (i.e., graded shot rock, rip rap and armour rock).  Where necessary, the 
effects of recent erosion were repaired by locally infilling the top of slope with clay and 
replacing the layer of rock protection as needed.  
 
In the late fall of 2020, Township Council deemed it prudent to undertake some additional 
improvements along segments of the shoreline that front McCormick Road, where observed 
erosion had reduced the setback of the roadway edge from the top of slope.  This work was 
done as a precautionary measure to ensure that the roadway was not adversely impacted by 
any storm events that may occur over the winter and spring seasons. 
 
In the fall of 2021, another 148m of revetment repairs and erosion protection were 
undertaken along the shoreline that fronts McCormick Road, immediately south of the 
municipal water plant near the intersection of West Shore Road and East West Road. 
 
In 2017, the Township of Pelee commissioned Golder Associates to undertake three 
separate studies, namely: 
 

 A risk assessment study focusing on the Island’s vulnerability to flooding, in 
accordance with the criteria specified under the Hazard Identification Risk 
Assessment (HIRA) guidelines; 

 A detailed risk assessment focusing on the west shoreline of the island; and, 
 A detailed assessment of the west shoreline of the island to prioritize areas of the 

shoreline for repair, maintenance and monitoring.  
 
The Township subsequently commissioned preparation of a set of design and contract 
documents for future improvement of shoreline protection for the entire west shore of Pelee 
Island.  The set of construction-ready drawings and specifications will enable the Township 
to undertake works as funding becomes available.  Subsequently, the Township has 
committed to invest an average of $200,000 per year in shoreline improvements until all 
segments of the west shore are brought up to an acceptable minimum design and 
construction standard. 
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F.  Interior Flood Risk Assessment 
 
In 2021, the Township commissioned an engineering assessment to estimate the level to 
which flood waters could rise within the island interior, having due regard for the following:  
 

 The significant shoreline protection works that have been constructed over the past 
decades that protect the perimeter flood dykes; and, 

 The significant upgrades that were made to the island’s pump house that evacuate 
water from the interior canals. 

 
The current standard for flood protection that is applicable to the interior of the island is 
dictated by the 1:100 year flood level that applies to most of the western basin of Lake Erie; 
specifically, 175.87m GSC.  Achieving the flood proofing standard requires that lowest 
opening elevations to proposed buildings be set at a minimum elevation of 176.17m GSC, 
300mm above the regulatory flood level.  Access routes to new buildings must be raised to a 
minimum elevation of 175.57m GSC, based on a 2017 decision of the Court of Appeal for 
Ontario, more specifically Gilmour v. Nottawasaga Valley Conservation Authority, 2017 
ONCA 414.   
 
Presently, in many locations of the island, new building sites would need to be elevated 1.5 
to 2m (5 to 6ft) or more above existing grade.  This degree of flood proofing is considered 
highly impractical for minor residential building developments.  This is particularly 
problematic since it has been perceived that there is little likelihood that water levels within 
the interior of the island could ever reach the 1:100 year lake level of 175.87m. 
 
The intention of the Interior Flood Risk Assessment is to establish an island- specific flood 
proofing standard, that will replace the aforementioned floodproofing standard with an 
engineered floodproofing standard.  The analysis portion of the Interior Flood Risk 
Assessment has been substantially completed and has generally entailed the following: 
 

1. Developing a 2D digital model to represent the terrain and hydraulic characteristics of 
the island interior; 

2. Reviewing and assessing historic lake level gauge information to rationalize a design 
time series of lake level fluctuation that accounts for the phenomenon of wind setup, 
based on the water level hydrograph that was observed in 1972; 

3. Using the design water level hydrograph as a boundary condition, simulating what 
amount of water could spill into the island interior, assuming that 30m long breaches 
in the perimeter dyking were to form during the simulated flood event; and, 

4. Estimating the flood depths and extents that would result from the various 
hypothetical dyke breach / spill events. 

 
To date, the assessment has progressed sufficiently whereby interior flood elevations have 
been estimated.  The attached Figure 1 depicts the extent of interior flooding that would 
occur, should the assumed storm scenario occur.  The water levels that would be achieved 
under the assumed conditions are also presented therein. 
 
For the purpose of the model simulations the following assumptions were made: 
 

a) The design lake hydrograph was generated based on the timing series of the historic 
1972 event.   

b) The starting water level of the design lake hydrograph was increased to reflect the 
recorded maximum monthly mean water level that occurred in 2019; 
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c) Since the translated hydrograph did not reach the 1:100 year peak lake level 
predicted by previous shoreline studies, the synthetic hydrograph was amplified 
vertically so that the peak level matched that of the predicted 1:100 year lake level.  
The lake hydrograph that was adopted for the purpose of the simulations is depicted 
in Figure 2; 

d) The terrain model of the island and perimeter dyking was altered to simulate the 
occurrence of a single dyke breach.  The breach was moved around the island to 
determine the impact of the breach location; 

e) The design dyke breach had an assumed bottom width of 30m, 1:1 side slopes and 
an invert elevation matching Lake Erie chart datum elevation 173.5m; and,   

f) The breach was assumed to exist for the full duration of the flood event.  
 
The foregoing assumptions seem to be appropriately conservative, and are believed to 
forecast a worst-case flood scenario and worst-case flood levels for the island interior, for the 
following reasons: 
 

 Given the substantial nature of rock protection that exists around the island, the 
possibility of a dyke breach forming to the extent that the simulations assume is 
highly unlikely.   

 Should a breach of any scale form, it is unlikely that the breach would exist for the full 
duration of the storm event.  It seems more probable that the breach would gradually 
form and that it would not develop to the depth that the simulations assume. 

 The probability of a wind event comparable to the 1972 event occurring at a time that 
the lake levels are at the high end of the historic range is considered possible, but 
highly improbable. 

 The interior flood levels that have been predicted by the simulations ignore the 
impact of the islands existing drainage pumping system.  Even if the pumps where 
operating at half of the combined firm capacity, the peak water level achieved during 
the event would be significantly lower than estimated. 

 The simulations assume that no action is taken to repair the dyke breach during the 
full 24 hour duration of the flood event.  It is reasonable to assume that measures to 
repair the breach could be undertaken while the event is occurring, which would 
reduce the size of the breach and its conveyance capacity, thereby reducing the 
volume of water that could enter the island interior. 

 
It is important to point out that the flood simulations undertaken during this assessment 
assume that only one breach form at any given time.  Although the alternative breach 
locations were simulated to assess the impact of interior flood levels, the impact of multiple 
breaches occurring simultaneously was not assessed.  As noted previously, it is considered 
highly improbable that one breach would form to the extent assumed during any single storm 
event.  The probability of two dyke breaches forming concurrently seems completely 
unreasonable.    
 
 

H. Interim Emergency Flood Response and Evacuation Plan 
 
The following forms the Interim Flood Response and Evacuation Plan. 
 

Planning Assumptions 
 
The Emergency Flood Response and Evacuation plan assumes the following: 
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• ERCA, as the delegated responsible authority on behalf of the Province of 
Ontario, will issue and update local Flood Advisories as required. 

• The Township of Pelee will have the primary responsibility for mitigation, 
prevention, preparedness, response and recovery in flood 
emergency/disaster situations. 

• Climate change and associated extreme weather events may result in major 
flooding in certain areas of the Township. 

• The Township of Pelee and partner agencies will follow the response 
activities set out in the Township of Pelee Emergency Flood Response Plan 
(EFRP), and departmental operating procedures. 

• Residents of the Township of Pelee will take active measures to protect their 
property from flooding and erosion, and mitigate flooding and erosion of their 
property for the benefit of those areas at risk of flooding within the Township 
of Pelee. 

• Without limiting the foregoing, when requested by the Township of Pelee or 
otherwise ordered to do so in accordance with the declaration of an 
emergency, residents shall deploy temporary measures, such as sand bags 
on their property as provided by the Township of Pelee in the manner and 
location directed by the Community Emergency Management Co-
ordinator/Flood Co-ordinator.  Where temporary measures are considered 
insufficient by the Township of Pelee, residents will provide access to and 
permit the installation of other erosion and flood control active measures on 
their private property by the Township or its designates where such active 
measure is deemed necessary by the Township of Pelee to mitigate erosion 
and flooding and there is insufficient time for the Resident to undertake the 
work. 

• Where a Resident fails to take active measures or permit access for the 
installation of such measures, the Township of Pelee may take remedial 
action contemplated by section 446 of the Municipal Act, 2001, S.O. 2001, c. 
25. 

 

Plan Limitations 
 
While efforts will be made to assist residents in the protection of their property during a flood 
emergency, the protection of critical municipal infrastructure must be the first priority to 
ensure continuity of municipal services to the community. 
 

• The Township will provide sandbags and sand to residents when adequate 
supplies are available, however, no municipal personnel will be deployed for 
the protection of private property where sufficient time exists to permit the 
resident to complete the active measures. Where insufficient time exists to 
permit the resident to complete the active measures, remedial action noted 
above may be undertaken by the Township. 

• There may be factors that will adversely affect the municipality’s ability to 
respond to flood emergencies. Response may be delayed if roads become 
impassable, normal channels of communications may be disrupted and 
utilities may be unavailable for extended periods of time. 

• Response to flooding varies depending on the cause of flooding. In the event 
of a major wave event causing significant flooding and/or erosion, the 
response and recovery may take place simultaneously as there is little or no 
time to prepare.  
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Authority and Maintenance 

 
The authority for the Township of Pelee Emergency Flood Response Plan is provided by the 
Emergency Management and Civil Protection Act, RSO 1990. C.E.9. as an annex to the 
Township of Pelee Emergency Response Plan as authorized by By-law 1615, as currently 
amended in March 2014.  Responsibility for the annual review, revision and testing of this 
EFRP shall be assigned to the Township of Pelee’s Community Emergency Management 
Coordinator (CEMC). 
 

Sources of Information 

Information that a flood emergency may arise either along inland watercourses / canals or 
along the shoreline will come from the Essex Region Conservation Authority (ERCA).   

ERCA will maintain a flood advisory system throughout ERCA’s jurisdiction for alerting 
municipal Flood Co-ordinators (or alternate) and the media of the potential for flooding and 
the severity of the threat (graduated flood advisory system).   

ERCA interprets information from various sources including various weather prediction 
applications, information from the MNDMNRF Surface Water Monitoring Centre, 
Environment Canada, and other sources.  ERCA rotates their Flood Duty personnel 
consistent with their internal Flood Contingency Plan to ensure that there is no service 
disruption to the Flood Advisory Program.  The Flood Duty personnel monitor conditions and 
interpret the weather forecast information to make decisions, at the local scale, as to the 
possible threat of flooding and the severity of that threat.  The graduated flood advisory 
system is outlined below, and includes (from lowest threat to highest threat): No Advisory, 
Watershed and Shoreline Conditions Statements, Flood Watches, and Flood Warnings.  
Confirmation of a shoreline flood threat would be received from the Conservation Authorities 
Branch and/or U.S Army Corps Engineers. 

Monitoring, Patrol and Notifications 
 
 
Great Lakes water levels are regularly monitored by ERCA.  During periods of high lake 
levels, announcements are regularly issued through the form of press releases to alert 
residents within the Essex Region of the flood risk imposed by high lake levels.   During such 
periods, bulletins should be posted at the Township offices as well as at key community 
gathering places (e.g., local Legion Branch) to alert residents of the elevated risk of flooding.  
 
In addition to the foregoing, information will be provided to island inhabitants and visitors by 
the following methods: 
 
 Announcements on the Ferry during periods of high lake levels; 
 Announcements through local media (i.e., radio) 

 
In the event that severe weather is forecasted, ERCA will issue a flood advisory, alerting 
residents to the increased potential for flooding.  While the potential for damage to shorelines 
is elevated during periods of high lake levels, the potential for damage to the island’s 
perimeter protection is greatest during severe wind events.  It is at such times that the 
potential for significant overtopping of dykes and/or development of a dyke breach is 
greatest. 
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During a forecasted storm event, the Community Emergency Management Coordinator shall 
instruct appropriate Municipal personnel to undertake period road patrols, to monitor water 
levels, the condition and performance of the shore protection and the condition and 
performance of the perimeter dyking.  This will allow for the early detection of any pending 
dyke failures and the mobilization of forces to undertake remedial works. 
 
A full scope of active management measures will be specified in the final Emergency Flood 
Response and Evacuation Plan. 
 

 Interim Evacuation Plan 
 
This interim evacuation plan has been prepared with regard for the unique circumstances, 
challenges and limitations associated with Pelee Island.  For example, the fact that the 
municipality is an island community in the middle of the western basin of Lake Erie 
introduces some very real challenges and limitations from an evacuation perspective.  There 
would be no immediate warrants for evacuation of the island itself.  Instead, this plan focuses 
on providing guidance for facilitating that the inhabitants of the Island can find safe refuge 
during a major flooding event. 
 
In lieu of implementing a wholesale evacuation of the island, the strategy entails identification 
of several muster stations situated at strategic locations throughout the island, and 
designating service zones for each station.  The muster stations should consist of existing 
buildings that feature the following attributes: 
 

1. Occur at locations where the ground elevations are well above the predicted 1:100 
year lake flood elevation; 

2. Have suitable sanitation facilities to accommodate larger groups, and can provide a 
temporary safe haven for evacuated residents; 

3. Are located on roadways that are well protected from erosion damage to ensure that 
the sites remain accessible for the full duration of a flood event; and, 

4. Wherever possible, are intended for public, institutional or commercial use.  
 
The recommended locations for the muster stations are depicted in Figure 1.  The following 
is a list of the recommended stations: 
  

 North – Pelee Island Public School (40 North Shore Road) 
 South – Royal Canadian Legion (1169 West Shore Road) 

    or Pelee Island Winery (20 East West Road) 
 East – The Wandering Dog Inn (1060 East West Road) 

 
In the event of a flood, there are two main scenarios for evacuation: 
 

 evacuation as a precautionary measure; or, 
 evacuation during a flood when a particular road may be, or may be 

becoming, impassable.  
 
When a flooding warning is issued, those who can safely access the muster stations should 
make their way to the designated station based on their location on the island.  In the rare 
instance where the roads have become impassable, rescue evacuations may be required.   
 
It is intended that a municipal employee or volunteer would be appointed to serve as the 
responsible authority for each muster station.  A list of the residences that are formally 
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assigned to a specific muster station would be filed on the premises of each muster station, 
as well as provided to the designated responsible authority.   
 
Some communities purchase specialized emergency rescue vehicles that can traverse 
moderately flooded areas that are not accessible to standard passenger vehicles and small 
trucks.  Since the principal land use on the island is agricultural, there are a significant 
number of tractors that remain on the island year-round, which are capable of traversing 
deeper water than passenger vehicles.  Therefore, acquisition of specialized vehicles should 
not be required for Pelee Island. 
 
It is anticipated that the Island’s administration will negotiate with, and designate, individuals 
that possess suitable tractors (with trailers / wagons) to retrieve stranded residents (if 
necessary) and transport them to their designated muster stations.  This measure would only 
be needed if interior roadways flood to depths greater than 300mm.  Also, to ensure that 
residents have access to emergency medical assistance during a flood event, a suitable air 
ambulance landing area should be identified within suitable proximity to each muster station.   
 
These measures will be reflected in the final Emergency Flood Response and Evacuation 
Plan. 
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