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4.3.3 Future Sediment Budget for Status Quo 

For the future sediment budget, the impacts of shoreline armouring are considered when estimating sediment 
supply from background erosion.  The sediment sinks based on the trapping potential and assumed bypassing 
rates at the harbour fillet beaches for 1988 to 2007 are used.  It is also assumed that the general pattern for 
LST remains unchanged.    

The cumulative rate of deposition in the harbour fillet beaches between 1988 and 2007 is approximately 
57,000 m3/yr and is plotted on Figure 4.12.  It is possible the rates of deposition in these historical sinks may 
change in the future due to reductions in sediment supply; however, the historical rates are plotted as a means 
of comparison.   

The cumulative sediment supply within the littoral cell is reduced to only 9,000 m3/yr due to the high degree 
of shoreline armouring.  This represents a reduction of approximately 87% from the natural levels of supply 
in the early 1900s.  Refer to Figure 4.12.  The cumulative future supply of sediment was not corrected for the 
anticipated future sinks along the shoreline, such as Kingsville and Leamington Harbour, since the trapping 
potential of these structures greatly exceeds the actual supply.  In other words, the future supply south of 
Sturgeon Creek will essentially be zero.   

The rate of sediment deposition in these harbour sinks between 1988 to 2007 is approximately six times 
greater than the future sediment supply due to background erosion.  If the status quo for shoreline armouring 
and sediment management at the harbours continues, this deficit will have a dramatic impacts on the 
shorelines within the littoral cell, particularly the remaining natural shorelines.   

Based on the status quo assumptions for the future sediment budget, the shoreline from Leamington to the tip 
of the Southeast Shoal effectively forms a new littoral cell, since there is very little supply from the shoreline 
west of Leamington and it appears very little bypassing historically.  The volume of sediment supplied by 
erosion between Leamington and PPNP is very small, since the shoreline is almost 100% armoured.  
However, wave generated currents during storms will still have the potential to transport sediment in a 
southerly direction.  With virtually no updrift supply, the long term trend for the shoreline south of Sturgeon 
Creek will change from stability and accretion to erosion.  The results of the lakebed analysis and shoreline 
change measurements suggest this shift to an erosion trend may already be occurring.   

For the former updrift supply region of the Colchester to Southeast Shoal littoral cell, the majority of the 
shoreline between the harbours is armoured with shore parallel protection such as revetments, or short 
groynes.  These structures have a limited design life but can reduce the rate of shoreline recession for several 
decades.  However, given the pattern of increasing net LST towards the southeast, wave generated currents 
will continue to erode the lake bottom to supply sand and gravel for the longshore current.  Since the 
contribution of new sediment above the waterline has been almost completely eliminated, the rate of lakebed 
downcutting to supply new material may accelerate in the future.  The lakebed changes at Profile 27, located 
south of Leamington, provide a good example of potential future conditions.  Eventually, lakebed 
downcutting will undermine these shore protection structures and lead to costly maintenance.
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5.0 CONCLUSIONS 

Section 5.0 of the report will summarize the principal study findings and recommendations.   

5.1 Principal Study Findings 

The principal study findings are summarized below: 

• The natural updrift supply zone for this littoral cell stretches from Colchester to Sturgeon Creek.  
Historically, the recession of the bluffs, beaches and lake bottom in this region provided a continuous 
supply of new sand and gravel for the littoral cell; 

• The net direction for longshore sediment transport in this littoral cell is from west to east.  The LST 
rate reaches its maximum between Leamington and Sturgeon Creek, then decreases towards the tip of 
the National Park.  This type of trend for the LST rate is referred to as a “decreasing gradient” and 
naturally results in the deposition of the sand and gravel transported by waves and currents; 

• For thousands of years the sediment eroded from the shoreline between Colchester and Sturgeon 
Creek was transported in an east then south direction towards PPNP.  The decreasing gradient in the 
net LST rate provided the framework for the deposition and growth of the parallel beach ridges along 
the western shoreline of the National Park.   

• Sediment that was not deposited against the shoreline of the National Park was transported to the 
Southeast Shoal.  This material, combined with the sediment transported in a southerly direction 
along the eastern side of Point Pelee built the long trapezoid of sand now known as the Southeast 
Shoal; 

• With the exception of Point Pelee National Park, the shoreline is extensively developed throughout 
the littoral cell in 2007.  Since recession is the natural shoreline trend, the construction of shoreline 
protection inevitably followed the waterfront development.  Presently, 87 % of the littoral cell 
between Colchester and Sturgeon Creek is armoured with shoreline protection structures.  These 
structures have and will continue starve the littoral cell of its natural source of new sand and gravel.  
In response, the trend for the historical downdrift depositional zone of the littoral cell will change to 
recession.  Some of the technical data presented in this report indicates this is already happening; 

• The natural pattern of longshore sediment transport in the littoral cell has been disrupted by the 
construction of harbours and their sediment management practices for over 100 years.  Collectively 
these harbours have trapped or permanently removed 4.3 million cubic metres of sand and gravel 
from the littoral cell.  Although the future impact of these harbours was not specifically investigated 
for this study, it is anticipated they will continue to remove sand and gravel from the littoral zone and 
further deprive the downdrift depositional region of the historic supply rate; 

• Based on a qualitative comparison of the 1964 and 2007 profiles across the shoal, which extend 
approximately 1 km south of the forested tip, it appears the overall volume of the shoal has not 
changed dramatically in the last 43 years, with the exception of the emergent sand spit at the forested 
tip of PPNP.  The reduction in the length and width of the sand spit (or tip) is at least partly attributed 
to the overall reduction of sand along the east and western shores of the National Park.  In addition, 
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the overall reduction of sediment supply from both littoral cells has also contributed to the reduced 
size of the sand spit in the last several decades; 

• Since approximately 1920 resource extraction was limited to regions of the Southeast Shoal beyond 
the survey data collected in July 2007.  Therefore, it is not possible to comment on the evolution of 
the shoal in this region and the possible implications for the tip of the National Park; 

• Both the Colchester to Southeast Shoal and the Port Alma to Southeast Shoal deliver sediment in a 
southerly direction along the PPNP shorelines.  Along the east shore, the majority of this sediment is 
deposited in the shoal since the gradient in LST increases from north to south.  Along the western 
shoreline of PPNP, the LST gradient decreases from north to south, which historically led to 
deposition along the National Park shoreline and in the Southeast Shoal.  Certain storm events will 
result in overwash of the shoal and sediment exchange is possible between the east and west sides.  
However, since the net direction of LST along both sides of the National Park is towards the south, 
the importance of sediment exchange and northward transport across the shoal to supply local 
beaches is a secondary factor in the evolution of the National Park shoreline; and 

• Given the condition of the beaches for the southern half of the National Park and the overall status of 
the littoral cell, dramatic erosion events that destroy the Carolinian Forest habitat in the park will 
continue.  When high lake levels return to Lake Erie, the combination of a large storm surge and 
destructive waves will exasperate the current rate of habitat loss.    

5.2 Recommendations 

The following recommendations are provided based on the technical findings of this study: 

• The current sediment management issues in this littoral cell will only be resolved if all stakeholders 
and all levels of government agree to engage in a thorough planning exercise focused on the 
principals of Regional Sediment Management.  Without complete participation, this exercise will not 
succeed.  The issues cover multiple jurisdictions, a large geographic region and numerous 
government agencies.  Collectively, solutions can be developed and implemented to improve the 
conditions within the littoral cell.  The status quo of individual action by stakeholders and the various 
government ministries will only make the problems worse; 

• The operation and maintenance plan for each harbour in this littoral cell should ensure 100% of the 
natural sediment supply remains in the littoral system and bypasses the harbour.  Technical studies 
are warranted to investigate future bypassing rates, options to minimize future channel sedimentation, 
and encourage natural bypassing (particularly at Kingsville and Leamington Harbours); 

• The Southeast Shoal was not surveyed beyond Profile 47, which is approximately 1 km south of the 
forested tip.  Additional surveying in this region will provide further insight into the evolution of this 
dynamic sandy feature.  Repetitive surveying of the profiles along PPNP in 2007 would also provide 
valuable data to support future management decisions;  

• The findings of this study and the Southeast Leamington Sustainable Management Study (Baird, 
2007b) highlight several limitations with the Provincial Policy Statement for development on 
hazardous lands.  For example, to permit private shoreline protection structures under the policy, 
there must be no downdrift impacts.  However, when the impacts of a proposed structure is not 
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evaluated in a holistic regional context, such as the framework of a littoral cell, they are generally 
permitted and constructed.  This study highlights the cumulative impacts of permanently armouring 
87% of the updrift supply region in a littoral cell.  Armouring an eroding shoreline causes negative 
downdrift impacts, whether it is one parcel of land or 100 parcels.  This aspect of the Natural Hazards 
section of the Provincial Policy Statement should be reviewed by the Ministry of Natural Resources 
and Conservation Ontario;  

• The issues identified within this littoral cell are not limited to the western basin of Lake Erie.  Rather, 
they are typical for the Great Lakes Region as a whole and highlight a collision course between the 
preservation of the remaining natural areas (parks and undeveloped land) along the shores of the 
Great Lakes and society’s never ending appetite for waterfront development.  For example, there are 
over 6,000 shoreline protection structures along the open coast shoreline of Lake Ontario (excluding 
embayments and rivers), which have permanently armoured over 50% of the shoreline (Baird, 2005).  
If policies regarding shoreline development are not changed, all that will remain in the future is a 
patchwork of unprotected habitat fragments in the collective park system.  The remaining regions will 
feature development and shoreline protection. 

In addition to the biodiversity declines associated with the habitat fragments, threats to these 
remaining natural areas will increase due to the types of updrift impacts identified in this study.  To 
avoid 100% build-out along the shoreline in the future and the associated impacts of shoreline 
protection structures on the remaining natural areas, the Conservation Authorities, Provincial and 
Federal Ministries should evaluate the current status of development policies and their ability to 
protect the natural resources under their jurisdiction.  A preliminary step in this process would 
involve an inventory of critical habitat on a littoral cell basis, evaluation of linkages to the updrift 
shoreline and consideration of probable future impacts; and 

• A preliminary database on shoreline protection structures in the littoral cell was developed for this 
study.  Information was added to the digital property parcel layer to determine if a lot featured 
shoreline protection and was undeveloped.  Further, the individual type of shore protection was noted 
(e.g. groyne or revetment).  In the future, this database could be further populated to classify the 
quality of the shore protection, structural details such as toe conditions and crest height, and estimated 
the design life.  The information collected and processed over time would assist ERCA, the 
Municipalities, and the local land owners establish guidelines on best practices for the construction of 
long-term cost effective shoreline protection structures and maintenance.  In addition, the database 
could also be used to quantify the impacts of the shore protection on sediment supply to the littoral 
cell and develop strategies to mitigate impacts.  
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