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EXECUTIVE SUMMARY 

This executive summary reviews the key aspects of the Southeast Leamington 
Sustainable Management Study.  The boundaries of the detailed study area correspond to 
the coastal and interior flood prone lands in the southeast corner of Essex County, as 
depicted by the green shading in Figure I below. 

 

Figure I  Limits of Detailed Study Area (green shaded land and lake bottom to 10 m depth contour) 

The study area is presently faced with a series of natural hazards and resource 
management problems that have led to this study, including:  1) severe erosion rates along 
the shoreline, 2) development on flood prone lands along the lakeshore and in the interior, 
3) reductions in nearshore sand cover due to harbours, shoreline development and historic 
resource extraction, 4) a series of deteriorated drainage schemes that require significant 
repairs, 5) access concerns during the 1% chance flood, 6) restrictions on future 
development due to the severity of coastal hazards, 7) concerns over the inability of 
existing waterfront lots to meet new standards for replacement private septic systems, and 
8) declining native biodiversity in the two large habitat fragments at the Hillman Marsh 
and Point Pelee National Park.   
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For the purpose of this study, the definition of sustainable is the use of resources today 
such that it does not compromise the ability of future generations to use the resource.  
Following this principle, the ultimate goal for the study was the development of a long-
term sustainable management strategy for Southeast Leamington.  The investigation has 
been structured to engage the local stakeholders, members of the municipal government 
and various Provincial and Federal agencies with local jurisdiction.   

This investigation commenced in the Summer of 2005 with an initial scoping study 
(Phase 1) to review existing literature, document available datasets, and recommend a 
series of Tasks for the Phase 2 investigation.  Refer to the full Phase 1 report by Baird 
(2006).  The technical and planning aspects of the study (Phase 2) commenced in the Fall 
of 2005, proceeded through 2006 and were completed in April 2007.  

The following sections of the Executive Summary will review the landscape history in the 
detailed study area, planning policies, the sustainable management strategies, evaluate 
procedures, and recommendations.  

A – Landscape History 

The history of the study area will be briefly reviewed, including natural processes and 
human settlement, for five periods: 1) post-glacial era, 2) conditions prior to European 
settlement, 3) the 1800s, 4) 1900s, and 5) 2000 to present. 

Post-glacial Era 

The bedrock in the study area formed approximately 300 million years before present.  
This rock provides the foundation for the sediment deposited by the glaciers that 
blanketed southern Ontario for close to 1.0 million years.  A bedrock high in the vicinity 
of Point Pelee resulted in the deposition of a clay ridge in a north-south orientation, which 
was the genesis of the modern Point Pelee landform.     

As the ice age ended in North America, approximately 12,000 years ago, the glacial ice 
began to retreat in a northerly direction.  This melting event uncovered the sediment 
deposited by the glaciers and also provided some of the initial water to fill the modern 
lake basins.  Initially, Lake Erie water levels were 30 m lower than the present conditions 
and confined to the deep eastern basin.   

Slowly, the modern drainage of the Upper Great Lakes into Lake Erie, via the Detroit 
River, evolved and the levels of the lake began to rise over a 10,000 year period.  As the 
footprint of the lake increased with rising lake levels, wind generated waves and currents 
began to erode the clay shoreline east and west of Point Pelee, as occurs today.  Sand and 
gravel eroded from the coastal bluffs and lake bottom was transported in a southerly 
direction to the tip of Point Pelee.  Fine sediment, such as silt and clay, was transported in 
suspension into the deeper zones of the lake.  
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Pre-European Settlement 

As the water levels of Lake Erie rose during the post-glacial period, waves and currents 
eroded the bluffs and lake bottom from Port Alma to the tip of Point Pelee.  While some 
of the sand and gravel eroded from the bluffs remained on the local beaches of the east 
shore, the majority of the sediment was transported south to the Southeast Shoal.  
Therefore, natural processes have been eroding the lake bottom and shoreline in the 
detailed study area since the glaciers first moved north of the Lake Erie basin and these 
processes continue today.   

On the west side of the Point Pelee landform, similar processes were occurring following 
the retreat of the glaciers.  The bluffs and lake bottom between Colchester and 
Leamington were eroding due to wave action and currents.  The waves in the western 
basin of Lake Erie transported the sand and gravel in an east, then southeast direction.  
Along the western shores of the National Park, sand and gravel was deposited in a series 
of ridges on top of the underlying clay.  Presently this sand deposit is covered with the 
Carolinian Forest of the park. 

Prior to European settlement, a large marsh extended from the southern tip of Point Pelee 
north to the modern limits of the Hillman Creek watershed.  The large marsh was 
separated from the lake by a dynamic sand ridge.  As the eastern shoreline has eroded and 
migrated to the west, the former marsh sediments, which often contain peat, are then 
exposed on the lake bottom.    

The 1800s 

European settlement of Mersea Township intensified in the 1800s.  The present footprint 
of Point Pelee National Park was developed as a Military Reserve due to its strategic 
location and natural harbour inside the marsh (behind the barrier beach).  Refer to Figure 
II, which presents a map of the study area from 1850.  The map notes indicate the south-
western portion of the reserve include arable land and woodlots totalling approximately 
607 hectares (1,500 acres).  These lands correspond to the sand ridges deposited during 
the post glacial period on the west side.  The northeast portion of the reserve consists of a 
large marsh sheltered from Lake Erie waves by a narrow barrier beach.  The clay ridge 
deposited by the glaciers is the foundation for the marsh sediments.  The map notes 
indicate the marsh is approximately 1,092 hectares (2,700 acres).  Presently, the marsh is 
approximately 971 hectares (2,400 acres), suggesting 121 hectares (300 acres) or 
approximately 0.8 hectares (2 acres) per year have been lost to erosion in the last 150 
years.   
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Figure II  1850s Map of the Study Area 

Another important aspect of this map is the spatial extent of the marsh.  It extended north 
past the limits of the Military Reserve to the lands now occupied by the four drainage 
schemes (East Marsh, Marentette, Lloyd and West Marsh).  In other words, the present 
marsh at Point Pelee National Park extended north to the present limits of the Hillman 
Creek Watershed and marsh.   

In 1889, the sand spit at the tip of the Point Pelee landform, which was now part of the 
Military Reserve, was reported to be 869 m in length (Kindle, 1933).  Although it was 
just a thin ribbon of sand above the lake, it was supported by a large trapezoid of sand 
extending at very gentle slopes to the 10 m depth contour.   

The 1900s 

The 1900s was a century of change in Southeast Leamington, then Mersea Township.  
Wheatley Harbour was established in the early 1900s and expanded with the construction 
of a long north jetty in 1951.  The offshore breakwater followed in 1978.  Large coastal 
structures, such as harbours and offshore breakwaters can disrupt the natural transport of 
sand and gravel along the shoreline.  This study has shown that the Wheatley Harbour has 
trapped or removed approximately 500,000 m3 of sand and gravel from the shoreline.  

Sand and gravel resources were also mined from three general regions between 1910 and 
1984: 1) the beaches of Point Pelee National Park and the sand spit at the tip of the park, 
2) the Southeast Shoal, which is loosely defined by the limits of the 10 m depth contour 
south of the National Park in Figure I, and 3) Turning Point 158, which is a navigational 
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reference feature along the International Boundary between Canada and the US in the 
middle of Lake Erie.   

Based on an extensive review of documents and permits, it was estimated that 3.9 million 
m3 of sand and gravel was extracted between 1910 and 1984.  Based on a comparison of 
historical lake bottom surveys from the late 1800s to modern data, up to 12 million m3 of 
sand and gravel has been lost from the beaches of Point Pelee National Park, the 
historical sand spit and the Southeast Shoal.  These losses are likely due to a variety of 
factors, one of which is the historical resource extraction. 

The areas most affected by the sand mining have been the shoreline of the National Park 
and the historical sand spit.  The mining of the historical sand spit, and, to a lesser degree 
the mining on the shoal have removed the underwater foundation for the beaches of Point 
Pelee National Park.  Now the tip of the park is surrounded by deep water, which allows 
large waves to attack the shoreline during storm events.   

The East Marsh, West Marsh and Lloyd Drainage schemes were constructed in the early 
1900s, while the Marentette Drain followed in the 1950s.  These drainage schemes 
created approximately 2,060 hectares (5,100 acres) of new agricultural lands in Southeast 
Leamington.  Earth dykes were constructed around these four schemes with peat and clay 
excavated from adjacent channels.  A series of collector ditches, canals and pump houses 
artificially lower the water table in the drains and facilitate agricultural production.  
Presently, the farm fields are below lake level and without the protection of the dykes and 
pumping systems, would be permanently flooded. 

Almost immediately after the construction of the drainage schemes, regular maintenance 
followed to upgrade the pump houses, repair failures in the dyke and address 
sedimentation in the ditches and channels.  More recently, a storm in April 1998 closed 
out the first century of agriculture in the four drains by highlighting the vulnerability of 
the interior lands to flooding hazards.  This event occurred during a period of high lake 
levels and wave activity severely damaged the north side of the dyke along Mersea 
Road 1.  Repairs were completed immediately to prevent a full dyke failure and flooding 
of the interior lands in the East Marsh. 

Point Pelee National Park was created in 1918 to conserve, enhance, restore and provide 
for interpretation of the unique habitat found within the park, including 971 hectares 
(2,400 acres) of Southern Great Lakes marsh, 405 hectares (1,000 acres) of Carolinian 
Forest, and 16 km of barrier beaches and dune habitat.  Historically, the long sand spit at 
the tip of the point was known as the southern most tip of mainland Canada.  Presently, 
that distinction is bestowed on the eroding Carolinian Forest, since most of the sand spit 
has disappeared.  Several factors have contributed to the loss of the sand spit, including 
harbour impacts on sediment transport rates, historical sand mining and the construction 
of private shoreline protection structures.  
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Although the drainage works created vast tracks of new agricultural land in Southeast 
Leamington, they also created two large habitat fragments at Point Pelee National Park 
and the Hillman Marsh.  Prior to the construction of these four drainage schemes, the 
historical mapping indicates these two significant natural features were connected and 
represented one continuous coastal marsh ecosystem.   

The Hillman Marsh Conservation Area is an Environmentally Significant Area (ESA), a 
Provincially Significant Wetland and one of Carolinian Canada’s sites that preserves 
native Southwest Ontario habitat.  The Conservation Area is 390 hectares (963 acres) in 
size and includes a series of dyked water level control cells to simulate natural sequences 
of plant succession in the marsh vegetation communities.  The marsh drains into Lake 
Erie via an ephemeral inlet in the barrier beach. 

Waterfront development between Wheatley Harbour and the Hillman Marsh began in the 
1920s, with the communities in East Beach and Marentette Beach following later.  
Unfortunately, these communities were constructed along an eroding shoreline 
susceptible to lake flooding and erosion.  The long-term erosion rate for the area is 1.25 
m/yr.  In other words, without shoreline protection, every ten years 12.5 m of lakefront 
property is lost to shoreline erosion along the east shore. 

In order to fight these natural hazards, residents were forced to construct shoreline 
protection structures, such as walls, dumped concrete rubble and quarried armour stone 
revetments.  Despite efforts to stop shore erosion, the lake bottom continues to erode at 
the base of the walls and in the nearshore zone.  A deeper nearshore zone allows larger 
waves to attack existing shore protection structures and maintenance gets more expensive 
with time.  Flooding risks also increase as the nearshore gets deeper. 

Since these waterfront communities were originally developed, several factors have 
contributed to the loss of nearshore sand deposits and local beaches, including: 1) sand 
trapped at harbours, 2) historical sand mining from the  Southeast Shoal, and 3) the 
construction of shoreline protection within the detailed study area.  Refer to Section 3.6 
for additional details on the relative impacts of each factor.   

A storm in April 1998 resulted in significant property damage along the shoreline, which 
raised concerns about the long-term sustainability of these shoreline communities.  ERCA 
was commissioned by the Provincial government to coordinate the Mersea Shoreline 
Areas Strategy Study.  A confidential draft report was prepared and forwarded to the 
Provincial Cabinet.  The Cabinet took no actions on the report.  A major finding from this 
investigation was the need for a comprehensive technical investigation to understand the 
physical processes leading to the severe flooding and erosion hazards. 
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2000 to Present 

The detailed study area presently includes a diverse range of land uses, including 
commercial ports and harbours, natural areas, residential shoreline communities, interior 
agricultural lands and rural residential properties.  This patchwork of land uses is depicted 
graphically in Figure III, which maps the 14 bio-physical landscape zones within the 
detailed study area.   

The status of native biodiversity within the detailed study area was evaluated and 
summarized in Appendix 4.0 of the main report based on an assessment of habitat loss, 
fragmentation, exotic species invasions and the introduction of toxics and pollutants.  
Although Point Pelee National Park and the Hillman Marsh Conservation Area have low 
levels of natural habitat loss, rare species are in decline and some of the marsh habitat is 
classified as degraded (Razavi, 2006).  Most of the natural habitat within the agricultural 
areas has been removed.  If the status quo continues, a slow decline in native biodiversity 
is expected. 

Maintenance dredging of the navigation channel at the Wheatley Harbour has intensified 
and is now generally required several times throughout the year.  Recently, sediment 
dredged from the navigation channel has either been trucked to the feeder beach at the 
Hillman Marsh or placed on a dump scow and dumped on the lake bottom offshore of 
Pulley Road.  A long-term solution is required for the maintenance dredging at Wheatley 
Harbour to ensure safe navigation and that the natural supply of sand and gravel is 
bypassed to the south. 

In the spring of 2004 Technical Staff from the Essex Region Conservation Authority 
observed significant structural failures of existing and newly constructed shoreline 
protection along the east shore.  In addition, following heavy rains in May 2004, the 
dykes protecting the drainage schemes sustained extensive damage and resulted in three 
new reports being prepared under the Drainage Act.  Mersea Road 1 was closed between 
Mersea Road 19 and East Beach Road due to slope failures and remains closed today.  
The north half of Mersea Road C between Road 19 and the lake was also closed due to 
slope failures and can only support one lane of traffic.   

These recent factors, plus the long history of natural hazards within the study area and 
declining native biodiversity in the region prompted the initiation of this study. 
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Figure III   Landscape Classification for Detailed Study Area 

 

B – Planning Policies and Guidelines in the Province of Ontario 

There are several planning policies and guidelines in the Province of Ontario with 
relevance to the development of a long-term Sustainable Management Strategy for the 
study area, including the Provincial Policy Statement, the Drainage Act, the Conservation 
Authorities Act, the Essex Region Biodiversity Conservation Strategy, and Ontario’s 
Biodiversity Strategy. 

Provincial Policy Statement - Natural Hazards Section 

The Provincial Policy Statement (PPS) provides policy direction for land use planning 
and development in Ontario (MAH, 2005).  For example, the policy encourages the 
development of healthy communities by integrating publicly accessible natural areas for 
recreation and improving access to shorelines.  Long-term economic prosperity is 
encouraged by optimizing land uses, providing opportunities for sustainable tourism and 
protecting sustainable agricultural resources.  Regarding natural heritage, the PPS states 
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the diversity and connectivity of natural features should be maintained, improved and 
restored.  In addition, the ecological function and biodiversity of these natural areas 
should be preserved and, if possible, enhanced. 

Section 3.1 of the Policy addresses natural hazards.  Several aspects of Section 3.1 are 
relevant to planning the future in Southeast Leamington, including standards for flooding, 
erosion standards, and site access.  These standards are generally triggered when a 
proponent applies for a new building permit or building addition on hazardous lands.  
Refer to Section 6.2.1 of the main report for additional details.   

Presently, much of the detailed study area is located below the 1% chance flood elevation 
and thus classified as hazardous lands by the Provincial Policy Statement.  In addition, it 
has been shown that much of the development does not meet current Provincial Standards 
for erosion protection and site access.  However, it should also be noted that much of the 
development occurred before the policy guidelines for natural hazards were developed.  
Unless there is an application for re-development or a major structural addition, there is 
no mechanism to enforce these new standards.  This situation is analogous to a legal non-
conforming lot or building.  However, the full standards do apply to all new development 
proposals and they are briefly reviewed below. 

Access Standard 

A method is required to ensure safe vehicular and pedestrian movement to and from a 
development on hazardous lands during times of flooding, erosion and other water related 
hazards.  In several of the beach communities, the existing roads are below the 1% chance 
flood elevation of 176.0 m.  Therefore, unless the roads are upgraded, future development 
in these areas can not conform to the Access Standards in the PPS.  

Erosion, Flooding and Protection Works Standards 

The flooding setback in the PPS is defined by the elevation of the 1% chance flood plus a 
15 m setback for wave uprush and other water related hazards.  These guidelines are 
designed to protect buildings and residents from flooding damages.  For example, if the 
land elevation at the shoreline protection is 176.0 m, then any new home construction 
must be a minimum 15 m landward from the edge of the shore protection.   

Erosion is an ongoing process and thus the erosion standard requires that all future 
development be located outside the hazard area for 100 years.  In other words, if a new 
home was constructed, the shoreline must be able to erode naturally for 100 years without 
threatening the structural integrity or safety of the home for the Erosion Standard.   

The Project Works Standard re-evaluates the hazard setbacks in cases where well 
engineered shoreline protection is included in the development application.  For example, 
if the proponent includes a well engineered shoreline protection structure and future 
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access is possible for maintenance, the lot depth must be approximately 120 m for a 
proposed home with a main floor area of 1,000 ft2 and a 5 m front yard.  

The average lot depths for waterfront property between Wheatley Harbour and Point 
Pelee National Park range from 31 to 50 m, while the maximum lot depth is 88 m.  
Therefore, it appears very unlikely future development applications for infilling will be 
able to meet the Provincial Standards for erosion setbacks, even with well engineered 
shore protection.   

The majority of the lands inside the four drainage schemes are below the 1% chance flood 
elevation of 176.0 m and are thus subject to the Provincial Flooding Standard.  This 
reality requires the integrity of the exterior dyke system be maintained to prevent interior 
flooding.  All future building permit applications must address the flood proofing 
requirements of the PPS. 

Another concern for the beach communities in the detailed study area is the status of 
private septic systems.  Presently, each residence must maintain a functional private 
system.  With proper maintenance, such as regular pump-outs of the septic tank, the 
maximum design life of a private system is 20 to 30 years.  Based on a review of the 
minimum requirements stipulated in Section 8 of the Ontario Building Code for a typical 
sanitary sewer system in light of the existing lot dimensions, it appears the majority of the 
existing development will not have sufficient room to construct a new system with septic 
tank and leaching bed.  In light of these limitations, it will be necessary to construct a 
community based collection and processing system.  The costs for the Municipality and 
the landowners would be significant. 

The Drainage Act 

Effective drainage is necessary for farmland to be profitable.  Drainage projects attempt 
to collect surface and subsurface water from farm fields and discharge this water to 
appropriate outlets, such as rivers and lakes.  The Drainage Act provides a legal 
framework for land owners to discharge their water if they don’t have frontage on a local 
watercourse or lake.   

The lands within Zones 8 through 11 are all serviced and maintained by works 
constructed under the Drainage Act.  Without the maintenance of the drainage works, 
such as the dykes, ditches and pump houses, these lands would be under water since they 
are below lake level.   

The Municipality of Leamington is responsible for the operation and maintenance of any 
drainage works constructed under the Act.  The costs of such upgrades and maintenance 
is assessed against the landowners in each drainage scheme.  In the case of the study area, 
since the roads on top of the dykes are a municipal jurisdiction, the Municipality of 
Leamington is a cost sharing partner for certain upgrades.   
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Following the May 2004 rainfall event, many of the dyke slopes in the East Marsh, 
Marentette and Lloyd failed and must be upgraded to maintain an adequate level of 
protection from flooding hazards.  The longer the maintenance is postponed, the greater 
the risk of a major dyke failure, resulting in extensive interior flooding, property damage 
and possibly loss of life.  Refer to the analysis in Section 5.3 of the main report for 
additional details.   

Conservation Authorities Act 

The Conservation Authorities Act was created in 1946 and allows for the creation of 
Conservation Authorities.  Section 20(1) of the Act defines the Objects of an Authority 
and Section 21 lists the Powers of Authorities.  As per the Act, the objects of an 
Authority are “to establish and undertake, in the area over which it has jurisdiction, a 
program designed to further the conservation, restoration, development and management 
of natural resources other than gas, oil, coal and minerals”.   

The Conservation Authorities Act also provides the legal basis for actions associated with 
flood management as undertaken by Conservation Authorities.   It is based on the 
recognition that issues associated with flooding and erosion are generally best managed 
on a watershed basis.  The Act allows Conservation Authorities to develop regulations to 
control development, interference with wetlands and alterations to shorelines and 
watercourses.  

In accordance with Ontario Regulation No. 158/06 under Section 28 of the Conservation 
Authorities Act, any development or site alteration within the limit of regulation requires 
a permit from the Essex Region Conservation Authority.  Standards for natural hazards 
(refer to section 6.2.2) are a primary consideration in evaluating applications for permit.  
Due to concerns with the potential flooding and erosion hazards in the study area, in 2004 
the ERCA Board of Directors passed a resolution which directed that ERCA 
Administration is not able to issue permits pursuant to ERCA’s Regulations under 
Section 28 of the Conservation Authorities Act for new buildings or major additions in 
the affected areas, pending the results of this comprehensive study.  Proponents for new 
construction in this area can request a hearing with the Fill, Construction and Alterations 
to Waterways Committee.  If the applicant does not receive a response from the Hearing 
Committee that is to the applicant’s satisfaction, there is the additional appeal process to 
the Mining and Lands Commissioner.  

Essex Region Biodiversity Conservation Strategy (2002) 

The purpose of the Essex Region Biodiversity Conservation Strategy was to produce a 
spatial database of all natural areas in the Essex region and, utilizing the Environment 
Canada framework, conduct an analysis of the terrestrial, wetland, and riparian habitats to 
identify the extent of existing natural vegetation and prioritize opportunities for habitat 
rehabilitation and enhancement.  The objective is to increase the size, extent, and quality 
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of key natural heritage features, natural corridors, and greenway linkages, thereby 
improving the ecosystem diversity and ecological functions of the Essex region.  In 
addition, by applying the framework to the Detroit River and Wheatley Harbour Areas of 
Concern the Strategy has been used to address impaired beneficial use, such as loss of 
fish and wildlife habitat, for these ongoing Remedial Action Plans.  

Ontario’s Biodiversity Strategy 

Ontario’s Biodiversity Strategy (MNR, 2005) outlines two conservation principals to 
ensure we maintain biological diversity in the Province of Ontario: 1) protect the genetic, 
species and ecosystem diversity in Ontario, and 2) use and develop the biological assets 
of Ontario in a sustainable manner to generate benefits for the residents.  The core 
principal of this strategy is to strike a balance between preserving biodiversity and 
generating benefits from the landscape for people.  This guiding principle was also 
adopted for the development of the Sustainable Management Concepts in this study. 

C – Sustainable Management Strategies 

Section C of the Executive Summary will outline the objectives for the long-term 
Sustainable Management Strategies, review the concepts, assess expected benefits, costs 
and discuss the results of the preliminary economic assessment.    

Objectives 

The three pillars of sustainability and sustainable planning include the environment, 
economics and social/cultural values.  Based on feedback from the public workshop and 
mail survey, the following list of objectives were developed for resource management and 
the environment, economics and social considerations: 

Resource and Environmental Objectives: 

• Protect existing development from shoreline erosion, flooding and lakebed 
downcutting; 

• Enhance natural beach building (by managing sand and gravel deposits); 

• Sustain or enhance current levels of biodiversity;  

• Enhance habitat for species at risk and endangered species; 

• Improve connections and corridors between existing natural areas; and 

• Contribute to other local / regional resource management plans and initiatives for 
natural areas. 
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Economic Objectives: 

• Protect existing and future public/private investments in the study area that 
contribute to sustainable development; 

• Increase opportunities for economic activity and new business development 
within the study area and adjacent communities; 

• Increase property values (if possible); 

• Maintain, and wherever possible, enhance the tax base for the municipality; and 

• Concept components and/or attributes enhance the potential for funding. 

Social Objectives: 

• Improve the safety of community residents from flooding and erosion hazards; 

• Maintain existing sustainable development and infrastructure;  

• Ensure safe ingress/egress during storm events; and 

• Allow current sustainable activities, lifestyles and land uses to continue. 

Sustainable Management Strategies 

A total of seven sustainable management strategies were developed and compared to the 
Do Nothing scenario, which represents the current conditions and is used as a baseline.  
The highlights of each concept are summarized below and in Table I.  Refer to Section 
6.3 of the main report for a full description of the concepts and the maps.   

Do Nothing 

The “Do Nothing” scenario is not a viable strategy, as it does not satisfy any of the 
objectives summarized in Section 6.1.2.  There are serious infrastructure problems within 
the boundaries of the study area, safety concerns, access problems, land use activities that 
are not sustainable, and biodiversity in the existing natural areas is declining.  All study 
participants, including stakeholders and all levels of government must understand that the 
“Do Nothing” scenario is not sustainable and therefore should not be the ultimate 
outcome of this initiative. 

Concept A – Status Quo Strategy 

Generally, the only type of local improvements within the detailed study area that are 
legislatively enforceable are upgrades to the drainage schemes, as outlined in the 
Drainage Act.  Refer to the discussion in Section 6.2.4 of the main report.  The 
Municipality is responsible for the maintenance and assesses the costs through local tax 
levies to those in the drain benefiting from the improvements.    
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Concept A assumes no other changes inside the detailed study area.  No improvements to 
the current sediment management practices at the Wheatley Harbour, no upgrades to 
flood and erosion protection, no habitat improvements, nothing to strengthen native 
biodiversity, or develop new economic opportunities.  Table I summarizes the key 
aspects. 

Concept B – Community Based Flood and Erosion Protection 

The strategy for Concept B is the maintenance of all current land uses in the future, with 
actions taken to ensure safe, healthy and prosperous communities.  In order to ensure 
flood and erosion hazards are mitigated and access to critical road infrastructure is 
restored within the interior, extensive maintenance is required for the drainage schemes, 
including dyke repairs, ditch maintenance, upgrades to the pump houses and road re-
surfacing.   

Concept B proposes the adoption of a community based model to implement the flood 
and erosion protection along the shoreline.  For example, a collaborative approach is used 
to ensure all shoreline property is protected to a minimum design life for erosion 
protection.  With a unified and collective voice, the shoreline communities can work 
together with ERCA and local government to design cost effective solutions that will 
extend the design life of the existing protection.  The amount of design life achieved by 
the upgrades will be directly proportional to the investment in the protection (e.g. 10 to 20 
years may cost $1,000/m to upgrade existing projection).  The Drainage Act already 
provides a framework for a community or drain-based approach to local improvements 
that could be adopted for the shoreline protection upgrades.  Since it will not be possible 
to construct replacement private septic systems on most of the waterfront lots when they 
fail in the future, Concept B assumes appropriate sewer and treatment facilities are 
constructed to serve the beach communities.   

A bypassing program is developed at Wheatley Harbour for Concept B.  Engineering 
structures are placed on the lake bottom in front of the Hillman Marsh barrier beach and 
in the marsh to reduce the long-term erosion rate.  Annually 4,600 m3 of sand and gravel 
is placed along the shoreline.  Refer to Table I for a summary of other key aspects. 

Concept C – Flood and Erosion Protection Upgraded to Provincial Standards 

Similar to Concepts A and B, all land uses and existing development remain inside the 
detailed study area.  The interior drainage schemes and road infrastructure are upgraded 
as outlined in Concept A.  Another key feature of Concept C is a substantial investment 
in the flood and erosion protection for the shoreline communities and natural areas.  For 
the residential areas, all aspects of flood proofing and road access are upgraded to meet 
the full Provincial Standards.  An attempt is made to upgrade the shore protection to 
Provincial Standards, however due to the severity of the background erosion rate and 
shallow lot depths, this may not be possible.  Community sewers and a waste treatment 
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facility is assumed since the majority of the existing lots have insufficient room to 
construct a standard replacement system.  The details of these upgrades are described in 
the main report.  A map of Concept C is provided in Section 6.3.4.  

A bypassing plan is developed for Wheatley Harbour.  In order to protect the existing 
marsh and Carolinian habitat within the detailed study area, shoreline protection is 
constructed along all of the beaches fronting the natural areas, including the Hillman 
Marsh and Point Pelee National Park.  Consequently, improved shoreline habitat is 
created in the nearshore zone, beach and dune environments.  Details of these 
improvements are provided in Section 6.3.4.  Table I summarizes the key aspects. 

Concept D1 – Multi-Use Strategy 

There is presently a wide diversity of land uses within the study area.  Concept D1 
focuses on maintaining those land uses that are sustainable, while developing alternatives 
for the others that are not.  For example, the Marentette Drain is preserved while the lands 
in the Lloyd and East Marsh Drains, plus the southeast corner of the West Marsh are 
naturalized.  The long-term goal for these lands is restoration back to wetlands to create 
an environmental corridor between Point Pelee National Park and the Hillman Marsh 
Conservation Area.   

A bypassing strategy is developed for Wheatley Harbour to ensure the full supply of sand 
and gravel from the north is transported south past the harbour structures.  A total of 
4,600 m3 of beach nourishment is added to the shoreline on an annual basis.  In Phase 1, 
the waterfront lots on the east side of the road between Wheatley Harbour and the 
Hillman Marsh, plus the entire Elmdale Subdivision, will be acquired for the following 
reasons:  hazards associated with flooding and erosion, access problems on local roads 
during the 1% chance flood and very limited future development potential (i.e. infilling), 
plus existing threats to the Municipal roads at abandoned lots.   

The shoreline communities along East Beach and Marentette Beach are protected with 
30 m headlands and beach nourishment for Concept D1.  These engineering structures 
protect the beach communities and the lakeshore dykes from flooding and erosion 
hazards.   

The entire barrier beach at the Hillman Marsh and critical erosion hotspots in the National 
Park are protected with a variety of treatments, including large headlands, beach 
nourishment, lakebed armouring and habitat islands.  Refer to Section 6.3.5 of the main 
report for additional details on Concept D1.  Table I summarizes the key aspects. 

In Concept D1, a total of 225 parcels are acquired that feature a home or seasonal 
residence.  A total of 2.5 km of shoreline is naturalized for a public green space and the 
footprint of the interior environmental corridor is 916 hectares (2,264 acres). 
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Concept D2 – Multi-Use Strategy 

Concept D2 is a hybrid of Concept D1.  The principal difference is the recommendation 
for the shoreline communities of East Beach and Marentette Beach.  For Concept D2, the 
shoreline communities are acquired in Phase 1 and these lands are naturalized in Phase 2.  
A total of 334 parcels are acquired that feature a home or seasonal residence.  The area of 
the environmental corridor is 916 hectares, while 6.9 km of shoreline is naturalized.  
Refer to the Concept Maps and a full description of the strategy in Section 6.3.6 of the 
main report.  Table I summarizes the key aspects. 

Concept D3 – Multi-Use Strategy 

The multi-use strategy is still used to guide Concept D3, however, a different footprint for 
the interior restoration was explored to investigate the potential implications for the 
drainage scheme repairs and infrastructure upgrades.  In Concept D3, the East Marsh, 
Marentette Drain and Lloyd Drain are all acquired for the environmental corridor.  
Agriculture continues in the West Marsh.  The shoreline communities of East Beach and 
Marentette Beach are acquired in Phase 1 and naturalized in Phase 2.  These land use 
changes will require the purchase of 316 parcels that feature a dwelling.  A total of 932 
hectares (2,302 acres) of farmland will be converted to wetlands in the environmental 
corridor and 6.9 km of shoreline will be naturalized.   

The Hillman Marsh barrier beach is partially stabilized with lakebed armouring and a 
series of interior habitat islands.  The beach communities on the east side of the road 
between Wheatley and the Hillman Marsh, including all of the Elmdale Subdivision, are 
acquired in Phase 1 and naturalized in Phase 2 to create a green corridor.  The north-east 
corner of the National Park and the south-east Carolinian Zone are protected with a series 
of engineering structures and beach nourishment.  A total of 4,600 m3 of beach 
nourishment is added to the shoreline on an annual basis.   

Concept D4 – Multi-Use Strategy 

Concept D4 is a hybrid of Concept D3.  The only difference between the two Concepts is 
the treatment of the Lloyd Drain.  In Concept D3, the Lloyd Drain is acquired in Phase 1 
and restored back to wetlands.  However, in Concept D4 upgrades are made to the 
drainage scheme and agriculture continuous in the drain.  The footprint of the 
environmental corridor is limited to the East Marsh and Marentette Drainage Schemes.  A 
total of 247 parcels are acquired that feature a home or seasonal residence.  The 
environmental corridor that connects Point Pelee to the Hillman Marsh will be 726 
hectares (1,794 acres) and a total of 6.9 km of shoreline are naturalized following the 
acquisition of the waterfront parcels.  A total of 247 parcels with homes are acquired in 
Phase 1. 
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Table I  Summary of Infrastructure Upgrades, Land Use Changes and Long-Term Strategy 
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D - Evaluation of Expected Benefits for Concepts 

For each of the three pillars of sustainability, a total of eight benefit categories were 
developed.  Each concept and Do Nothing were evaluated by the Study Team and given a 
score between 0 and 10.  The results are presented graphically in Figure IV. 

Concept D3 scored the highest, with 184 points out of a maximum of 240.  The scores for 
Concept D1, D2 and D4 ranged from 165 to 179.  Concept C scored 131 points.  The 
principal difference between these the D group of concepts and Concept C is the low 
rating of Concept C for environmental benefits.  Refer to Section 6.5.1 of the main report 
for additional details. 

Figure IV  Summary of Benefit Analysis for Concepts 

Order of Magnitude Costs for the Concepts 

Order of magnitude costs have been prepared for the seven scenarios.  The cost estimate 
plus a 25% contingency is presented graphically in Figure V.  The contingency provides 
an allowance for items not yet considered.  Future costs, such as construction works that 
will occur in the future (20+ years in the future) are discounted to present value using real 
interest rate of 3.25%.   

The total cost for Concept D3 including the contingency, which ranked the highest in the 
benefits analysis, is $152 million.  The remaining D concepts ranged from $132 to $154 
million.  The cost for Concept C, which ranked fifth in the benefits analysis, was $167 
million. 
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Figure V  Order of Magnitude Costs Estimate for Strategies in Present Value 

 

Preliminary Socio-Economic Assessment 

A preliminary socio-economic study was completed to evaluate the benefits and costs of 
Concepts A to D4.  The full report is provided in Appendix 7.  The scope and highlights 
are summarized below.   

Five types of benefits were evaluated in the study, including:  

• Avoided flooding damages and infrastructure costs, such as dyke and road 
maintenance in the environmental corridor; 

• Net returns for agricultural production in the four drainage schemes; 

• Tourism spending related to wetlands in the natural areas (e.g. birders and 
naturalists); 

• Ecosystem services associated with the existing wetlands and proposed restoration 
areas for Concepts D1 to D4; and 

• Economic benefits for the local economy associated with operating expenditures 
for the existing natural areas and proposed restoration, where appropriate. 

There are two principal types of costs for the proposed sustainable management concepts, 
including: 
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• Capital costs, engineering design, and operation and maintenance; and  

• Potential damages associated with the concepts that do not address the current 
coastal and interior flooding hazards.   

The total benefits and costs for the 25 year planning horizon are summarized in Figure VI 
below, expressed in present value dollars.  The benefits associated with Concepts D1 to 
D4 are approximately double the costs, resulting in benefit-cost ratios that range from 1.6 
to 2.1.  For Do Nothing and Concepts A to C, the costs are significantly greater than the 
benefits.  The benefit-cost ratio for Concepts A to C range from 0.1 to 0.3.  For reference, 
a benefit-cost ratio of greater than 1.0 is required for a viable project. 

Figure VI  Comparison of Total Benefits and Costs for the Concepts 

E - Recommendations 

There are many challenges and opportunities that must considered when developing the 
long-term Sustainable Management Strategy for the detailed study area.  Based on the 
information available at this time, as summarized in the main report and the seven 
appendices, five recommendations are provided: 

• Concepts A to C are not viable long-term sustainable management strategies 
because they don’t address the ongoing biodiversity decline in the detailed study 
area and they have a benefit-cost ratio of less than 1.0.  In addition, Concepts A 
and B don’t fully address the natural hazards in the area.  They should not be 
pursued; 
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• The Multi-use Concepts (D1 to D4) are viable long-term management strategies 
for Southeast Leamington, as they all feature a benefit-cost ratio greater than 1.0 
and embrace the three aspects of sustainable planning, namely environmental, 
economic and social/cultural considerations; 

• Concepts D1 to D4 all involve land acquisition for hazard mitigation and to 
replace unsustainable land uses.  The number of parcels in the land acquisition 
zone that feature a permanent or seasonal residence ranges from 225 to 334, and 
thus there are significant social impacts with these concepts.  Consultation with 
these stakeholders must continue to determine equitable solutions and timeframes 
for Phase 1 and Phase 2. 

There are also significant social, environmental and economic benefits associated 
with the implementation of one of the Multi-use Concepts (D1 to D4), including 
expanded recreational opportunities for the community, improved and expanded 
ecological services associated with the area wetlands, connection of two critical 
habitat fragments, enhancement of native biodiversity, tourism benefits for the 
local economy, and a reduction in future capital expenditures on the drainage 
schemes and road network; 

• Based on the information available at the completion of this study, the 
Recommended Alternative is Concept D3; and  

• The following studies would provide additional information for evaluating 
Concepts D1 to D4 and any new hybrid concepts that are developed to address the 
social issues associated with land acquisition, maximize the benefits of the 
environmental corridor and minimize the overall cost of the scenarios: 1) a 
preliminary design investigation for the environmental corridor, 2) ongoing 
evaluation of the social issues associated with the existing concepts and any new 
hybrid that includes land acquisition, and 3) additional socio-economic evaluation 
of Concepts D1 to D4, plus any additional hybrid concept(s) developed. 
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Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach
7 - Marentette Beach
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain
Portion of West Marsh Drain (D1-D2) 20 610 247
11 - Lloyd Drain 69 508 206

Total 225 2,500 2,264 916
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.

Summary Table of Land Acquisition and Restoration for Concept D1
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Drain and Drainage System Upgraded

Public Green Space

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach
7 - Marentette Beach
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain
Portion of West Marsh Drain (D1-D2) 20 610 247
11 - Lloyd Drain 69 508 206

Total 225 2,500 2,264 916
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.
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CONCEPT D2 - PHASE 1

UPGRADE PROTECTION AND PROPERTY
 ACQUISITION (1-5 YEARS)
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Property Acquisition Zone
Agriculture Continues in the Marentette
Drain and Drainage System Upgraded

Floodproof Existing Buildings

Ingress/Egress Route During
Flooding Events

Existing Land Use Continues and 
Complementary Land Use Activities
Encouraged

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach 58 2,600
7 - Marentette Beach 51 1,800
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain
Portion of West Marsh Drain (D1-D2) 20 610 247
11 - Lloyd Drain 69 508 206

Total 334 6,900 2,264 916
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.

Summary Table of Land Acquisition and Restoration for Concept D2
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CONCEPT D2 - PHASE 2

ENVIRONMENTAL CORRIDOR FOR EAST MARSH DRAIN, WEST
MARSH DRAIN AND LLOYD DRAIN PLUS SHORELINE RESTORATION

 (5+ YEARS)
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Background:  Ontario Base Map with NOAA Contours

Spatial Reference: UTM 17N NAD 1983
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Agriculture Continues in the Marentette
Drain and Drainage System Upgraded

Linkage Between Existing and
Restored Habitat

Existing Buildings Safe from Flooding

Ingress/Egress Route During
Flooding Events

Existing Land Use Continues and 
Complementary Land Use Activities
Encouraged

Economic Development Zone

Wildlife Corridor
Earth Berm Defines Natural Area

Public Green Space

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach 58 2,600
7 - Marentette Beach 51 1,800
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain
Portion of West Marsh Drain (D1-D2) 20 610 247
11 - Lloyd Drain 69 508 206

Total 334 6,900 2,264 916
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.
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CONCEPT D3 - PHASE 1

UPGRADE PROTECTION AND PROPERTY
 ACQUISITION (1-5 YEARS)
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Property Acquisition Zone
Floodproof Existing Buildings

Ingress/Egress Route During
Flooding Events

Existing Land Use Continues and 
Complementary Land Use Activities
Encouraged

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach 58 2,600
7 - Marentette Beach 51 1,800
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain 2 648 262
Portion of West Marsh Drain (D1-D2)
11 - Lloyd Drain 69 508 206

Total 316 6,900 2,302 932
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.

Summary Table of Land Acquisition and Restoration for Concept D3
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CONCEPT D3 - PHASE 2

ENVIRONMENTAL CORRIDOR FOR EAST MARSH, MARENTETTE
AND LLOYD DRAINS PLUS SHORELINE RESTORATION

 (5+ YEARS)
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Background:  Ontario Base Map with NOAA Contours

Spatial Reference: UTM 17N NAD 1983
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Restoration Complete

Linkage Between Existing and
Restored Habitat

Existing Buildings Safe from Flooding

Ingress/Egress Route During
Flooding Events

Existing Land Use Continues and 
Complementary Land Use Activities
Encouraged

Economic Development Zone

Earth Berm Defines Natural Area

Public Green Space

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach 58 2,600
7 - Marentette Beach 51 1,800
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain 2 648 262
Portion of West Marsh Drain (D1-D2)
11 - Lloyd Drain 69 508 206

Total 316 6,900 2,302 932
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.

Summary Table of Land Acquisition and Restoration for Concept D3
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(Feeder beach location to be 
determined in Preliminary
Design Phase)
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Shoals and Headlands Phased from South
to North over a 25 year period.  Natural Sand
and Gravel Deposition Re-builds Beaches to
Protect Remaining Carolinian Forest Habitat
(pending results of Colchester to Southeast
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UPGRADE PROTECTION AND PROPERTY
 ACQUISITION (1-5 YEARS)
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Background:  Ontario Base Map with NOAA Contours
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Property Acquisition Zone
Floodproof Existing Buildings

Ingress/Egress Route During
Flooding Events

Existing Land Use Continues and 
Complementary Land Use Activities
Encouraged

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach 58 2,600
7 - Marentette Beach 51 1,800
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain 2 648 262
Portion of West Marsh Drain (D1-D2)
11 - Lloyd Drain

Total 247 6,900 1,794 726
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.

Summary Table of Land Acquisition and Restoration for Concept D4
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Annual Nourishment of 4,600 m 3

(Feeder beach location to be 
determined in Preliminary
Design Phase)
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Protect Against Further Downcutting.
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Headlands and Beach Nourishment Stabilizes
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Shoals and Headlands Completed over 25 year
period.  New Beaches Protect Remaining
Carolinian Forest Habitat (pending results of
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CONCEPT D4 - PHASE 2

ENVIRONMENTAL CORRIDOR FOR EAST MARSH AND 
MARENTETTE DRAINS PLUS SHORELINE RESTORATION

 (5+ YEARS)
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Background:  Ontario Base Map with NOAA Contours

Spatial Reference: UTM 17N NAD 1983

Legend

Restoration Complete

Linkage Between Existing and
Restored Habitat

Existing Buildings Safe from Flooding

Ingress/Egress Route During
Flooding Events

Existing Land Use Continues and 
Complementary Land Use Activities
Encouraged

Economic Development Zone

Earth Berm Defines Natural Area

Public Green Space

Bio-Physical Zone1
Homes 

Removed2
Length of 

Shoreline (m)
Acres 

Restored
Hectares 
Restored

4 - Pulley to Elmdale3 92 2,500
6 - East Beach 58 2,600
7 - Marentette Beach 51 1,800
8 - East Marsh Drain 44 1,146 464
9 - Marentette Drain 2 648 262
Portion of West Marsh Drain (D1-D2)
11 - Lloyd Drain

Total 247 6,900 1,794 726
   1 Refer to Figure 1.18 of the main report for a map of bio-physical zones.
   2 Approximate number of homes based on drive-by survey.
   3 Only homes on east side of Pulley, Lakeshore and Cotterie acquired. All of Elmdale subdivision acquired.

Summary Table of Land Acquisition and Restoration for Concept D4
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