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A SUMMARY OF EXISTING LAND USE, LAND USE TRENDS AND 
SHORELINE LAND USE MANAGEMENT POLICIES ALONG THE LAKE 
ONTARIO – ST. LAWRENCE RIVER SHORELINE: IMPLICATIONS FOR 
FUTURE WATER LEVEL MANAGEMENT 
 

1.0 INTRODUCTION 
 
This task forms part of a series of tasks being conducted for the Coastal Task 
Working Group (CWG) of the IJC Lake Ontario – St. Lawrence River Study 
(LOSLRS) by Christian J. Stewart Consulting (CJS) and W.F. Baird and 
Associates (Baird).  Specifically this task comprises “Task 5.8 – Shoreline 
Development Policies and Future Land Use” in the June 14, 2002 Phase II 
proposal submitted to the CWG by Baird and CJS.    
 
The focus of this task is to provide some insight as to issues that might arise 
along the shoreline with regard to future development and the possible economic 
implications that might arise perhaps 10, 20, or 50 years from now given possible 
changes in the way in which Lake Ontario and the St. Lawrence River are 
presently regulated.    
 
As such this report will provide a summary of the existing land use situation along 
the shoreline and then will provide some insight into trends in land use and 
residential development that have been occurring over the last ten years and that 
reasonably may occur into the future (i.e., within the Study planning horizon).  
The report will also summarize existing shoreline management and land use 
development practices and policies that are in place in both Ontario and New 
York State and suggest whether these policies will be effective at preventing 
future development in the hazard zones.  Finally, the implications of possible 
changes in the present water level and flow regime on future development and 
on the effectiveness of shoreline management policies will be discussed. 
 

2.0 LAND USE 

2.1 Previous Studies 
 
Over the years, a number of studies have examined land use in the Lake Ontario 
and St. Lawrence River Basin.  In the Great Lakes Water Level Reference Study, 
completed in 1993, a comprehensive review of land use on both the Canadian 
and U.S. shorelines of Lake Ontario and the St. Lawrence River was completed 
(Triton Engineering and Ecologistics Ltd., 1992;  Taylor and Gauthier, 1993).  
This work utilized best available information at the time, including most recent 
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land use mapping (which was circa 1978), to produce detailed statistics on land 
use on a reach-by-reach basis for each water body and connecting channel in 
the Great Lakes Basin.  Detailed statistics for individual reaches may be found in 
the above mentioned reports.  A summary table of results for the Lake Ontario 
and St. Lawrence River can be found in Table 1. 
 
Table 1 
Great Lakes Land Use Summary Table - Lake Ontario and St. Lawrence River
Great Lakes Water Levels Reference Study, 1993.

Numbers are Expressed as a Percentage of Total Shoreline Length

Waterbody Agricultural Residential Commercial/Industrial Transportation/     
Communications

Recreation/     
Public

Open Space / 
Natural

Unknown

Lake Ontario
Canadian Shoreline 22.7 13.4 6.3 0.5 6.6 39.6 11.1
US Shoreline 4.6 42.1 3.3 --- 10.2 39.9 ---

St. Lawrence River
Canadian Shoreline 15 35.2 2.6 2 6.8 35.1 3.3
US Shoreline 4.1 20.7 3.7 --- 5.2 66.2 ---

Note:  In the US Land Use Classiifcation System Transportation and Communication uses were included either in the 
Commercial / Industrial category or in the Public category.

Adapted from Triton and Ecologistics, 1992; Taylor and Gauthier, 1993.  
 
In 1998, as part of a series of activities on the Lower Great Lakes Erosion Study, 
Stewart (1998) mapped land uses along the U.S. shoreline of Lake Ontario on a 
kilometer-by-kilometer reach basis.  In this activity, land use maps (paper plots) 
and USGS topographic maps of the Lake Ontario shoreline were obtained and 
utilized in this exercise.  Proceeding linearly along the shoreline, all land use 
classes occurring in each reach were recorded in a column in a GIS database 
(MS-Excel Spreadsheet) and were used in conjunction with a series of other data 
sets (geologic classification, shore protection classification, recession rates) to 
conduct a series of analyses.   
 
While detailed summary statistics of land use were not developed, the data was 
incorporated into a GIS structure so that mapping and visualization could be 
done.  An example of this for the Wayne, Cayuga, and Oswego County shoreline 
is presented in Figure 1.  Data is presented on a kilometer-by-kilometer basis 
and is tied to the center point of each reach.   
 
Displaying the data in this manner has a key limitation.  In this activity, all land 
use classes occurring within the reach were recorded in the database.  In then 
assigning a land use category to a reach centroid for mapping purposes 
however, only one land use category could be selected.  While an attempt was 
made to represent the most dominant land use for the reach, this was not always 
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the case.  For example, the map in Figure 1 is weighted heavily toward 
residential development and in reality displays those kilometer reaches where 
any level of residential development occurred (even if this was only 5 or 10 
percent of the total reach length).  As such, from a visual perspective, it likely 
over represents the true amount of residential development along this section of 
shoreline. 
 

 
Figure 1 - Land Use Mapping Example, Lower Great Lakes Erosion Study (from data compiled by 
Stewart, 1998). 
 

2.2 Current Land Use 
 
For the purposes of the work being conducted by the CWG in the LOSLR, there 
was a desire to not only update the current land use information where possible, 
but also to simplify the data for incorporation to the Flood and Erosion Prediction 
Model (FEPS) that is being used by Baird and the CWG, and to make the data 
consistent for both the Canadian and U.S. shorelines.  While the land use review 
conducted during the 1993 Levels Reference Study (presented above) remains 
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perhaps one of the most detailed reviews of shoreline land uses in the basin, it is 
based on data and mapping that are now 15-20 years old (or more) and as such, 
does not reflect changes that have occurred since then.  In addition, differences 
in the land use classification scheme between Canada and the U.S. made a 
direct comparison and summarization of land use types across the basin 
problematic.  Similarly, the kilometer-by-kilometer data produced in the Lower 
Great Lake Erosion Study, while fairly detailed, did not cover the Canadian or St. 
Lawrence River shorelines, was also based on older land use mapping (1978), 
and was difficult to visualize and interpret. 
 
To overcome these issues and to create a simplified and consistent update of 
current land use in Lake Ontario and the St. Lawrence River basin, a slightly new 
approach was taken, one that coincided with the definition of new kilometer reach 
segments for the entire Lake and River shoreline, as well as the re-classification 
of shoreline geology, shore protection and nearshore geology being undertaken 
as separate activities within the CWG (see Stewart, 2002). 
 
In conducting this shoreline re-classification, a number of new data sources 
became available for use, including 2000 and 2002 digital orthophotos of the 
shoreline, as well as a series of digital oblique aerial photos taken by Baird in the 
summer of 2003.  These photos provide the most recent “snapshot” of the 
shoreline and thus it was felt that these could easily be utilized in determining 
and updating existing land use along the shoreline.   
 
As such, for each of the new kilometer reaches defined for the LOSLRS, the 
various aerial photos were reviewed, and the primary (and most predominant) 
land use occurring immediately at the shoreline (i.e., within the first 50-100 
meters) was recorded1.   The land use classification scheme that was developed 
consisted of six simple categories that reflected the data input requirements of 
the FEPS model.  These were set up to be consistent with the three digit unique 
identifier used in the new geomorphic, protection and nearshore classification 
scheme that was developed for the LOSLRS (see Stewart, 2002) and included: 
 
• 601- Residential / Urban / Seasonal / Cottage;  Any type of housing 

structure including single family homes, duplexes, townhouses, apartment 
buildings, etc. 

• 602 - Industrial / Institutional / Commercial; Usually represented things like 
power plants and large industries (and their surrounding property) that 
occupied a significant portion of a reach.  Also included schools (e.g. SUNY 

                                                 
1 The goal was to record the type of land use that would be the first land use impacted by 
flooding, erosion or other water level hazards.   
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Oswego), marinas, and commercial businesses if these were dominant over 
the reach. 

• 603 - Transportation; Applied to road / rail networks that were located 
immediately adjacent to the shoreline.    

• 604 - Agricultural; Farmland, orchards, vineyards, etc. 

• 605 - Parks and Recreational Areas; Any area specifically designed for 
recreation including State, National or Provincial Parks (where they were 
known to exist), and municipal / city parks. 

• 606 - Natural / Undeveloped / Open Space / Forest; all natural woodlots 
and forested areas, wetlands, undeveloped land that is not farmland.  
Portions of large parks may be captured in this category if park boundaries 
could not be established.  

 
Once completed, data was entered into a GIS for mapping purposes and a series 
of summary statistics were prepared.  Data is mapped on a kilometer by 
kilometer basis below in Figure 2 and has been summarized on a Shore Unit by 
Shore Unit basis in Figure 3. 

 
Figure 2 - Lake Ontario - St. Lawrence River Primary Land Use, Kilometer-by-Kilometer Basis 
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Figure 3 - Primary Land Use Classification Summary Statistics by Shore Unit (Graphic by Baird & 
Associates) 
 
From Figure 2 and 3 it can be seen that residential land use dominates and in 
fact occupies approximately 36% of the entire shoreline.  Residential use is 
heaviest along the U.S. shore of the Lake and the River (US1-8; R1-2) as well as 
in the Niagara to Toronto region of Canada (CND1-6).  Natural / Open Space is 
the next most predominant use, comprising 33% of the shoreline.  Highest 
concentrations of natural areas are found in CND7-9, CND11, US7 and R3.  
Parks and Recreational areas occupy 11% of the shoreline and surprisingly, a 
large amount of this occurs in the more heavily developed western end of the 
Lake (CND1-6).  Agricultural uses also account for 11% of the shoreline and are 
predominant in CND8, CND10, US1 and US3.  Industrial and commercial uses 
occupy approximately 7% of the shoreline and are concentrated around the 
major urban areas of St. Catherines (CND1), Hamilton (CND3), Toronto (CND5) 
and Oswego (US5).   
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3.0 LAND USE TRENDS 
 
This section will provide a summary of land use trend data for Lake Ontario and 
the St. Lawrence River with reference to previous studies that have examined the 
issue – namely the 1993 Great Lakes Water Level Reference Study and the 
Lower Great Lakes Erosion Study – but will also reference new data that has 
been developed for the LOSLR as a function of the development of a detailed 
parcel-by-parcel database carried out for the CWG by CJS and Baird. 
 

3.1 United States Shoreline 

3.1.1 Great Lakes Water Level Reference Study 
 
During the previous Great Lakes Water Level Reference Study, the Land Use and 
Shoreline Management Task Group (Taylor and Gauthier, 1993) conducted an 
analysis of future land use trends along the U.S. shoreline of Lake Ontario and the 
St. Lawrence River.  The data collected was based primarily upon responses 
provided from a number of regional planning entities.  Questionnaires were mailed 
to these agencies and requested their best estimations of current development 
percentages (circa 1990), past development percentages (circa 1980), and 
anticipated development percentages (circa 2000).  In areas where planning 
agencies did not respond to the questionnaire, all available literature was evaluated 
to provide reasonable estimates of future development trends and total estimated 
development for each county. 
 
Results are presented below in Table 2.  On average, a 6% increase in 
development (which included a combination of residential, commercial/industrial 
and public infrastructure) was predicted over the 1990-2000 period for Lake Ontario 
and a 2% increase for the St. Lawrence River.  The largest predicted increase for 
Lake Ontario was in Orleans County (9%) followed by Monroe County (8%).  The 
lowest predicted rate of development was in Jefferson County (3%).  Along the 
River shoreline, a 3% increase in development was predicted for Jefferson County 
and a 1% increase for St. Lawrence County. 
 
Table 2 also includes estimates of the percentage of shoreline that was 
developed in 1988 and an estimate of the total possible length of shoreline in 
each county that could be developed with residential, commercial/industrial, or 
public infrastructure land uses. 
 
 



 
 

 
 Christian J. Stewart Consulting     8 
 
 

Table 2 
Land Use Trend Summary
IJC Great Lakes Water Levels Reference Study
United States Shorelines of Lake Ontario and St. Lawrence River

From: Taylor and Gauthier, 1993.

County 10 Year 
Development 
Trend, 1990-

2000 (%)

Total Estimated 
Possible 

Development (%)

% Year

Lake Ontario
Niagara 68.6 1988 +4 95.0
Orleans 78.8 1988 +9 90.0
Monroe 63.3 1988 +8 75.0
Wayne 54.0 1988 +7 85.0
Cayuga 58.7 1988 +6 85.0
Oswego 58.0 1988 +4 80.0
Jefferson 42.6 1988 +3 80.0

St. Lawrence River
Jefferson 42.6 1988 +3 80.0
St. Lawrence 22.6 1988 +1 85.0

Development 
Percentage

 
 

3.1.2 Lower Great Lakes Erosion Study 
 
While the data presented above was useful, it also had it’s limitations including a 
lack of response from a number of planning agencies, differing interpretations by 
each agency of what should be considered “developed” and a limited quality 
assurance of the survey responses. 
 
In an attempt to rectify these issues and to update the information as needed, 
Stewart (1998) conducted a number of tasks related to land use as part of work 
on the Lower Great Lakes Erosion Study (LGLES) being carried out for USACE 
Buffalo District. 
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Site Visits and Related Reports 
 
Site visits along the shorelines of Lake Ontario were carried out in the summer of 
1998. Visits to these areas focused on discussion with local planning officials and 
other agency representatives.  Questions on existing land use and future land 
use trends were asked during all interviews.  Information was also obtained 
through field observation and notes / photos where possible.  All information 
collected is summarized in Table 3 below.  All usable information on land use 
trends was extracted from this information and used for defining a series of land 
use trend indices (described shortly). 
 
In addition to this anecdotal data, various land use plans, Master Plans, Zoning 
By-Laws and Local Waterfront Revitalization Plans (State of New York) were 
acquired from a number of county and state officials during these site visits.  This 
material was reviewed for relevant "Land Use Trend" information. 
 
Table 3 
Anecdotal Land Use and Land Use Trend Information Obtained From Lake Ontario Site 
Visits (from Stewart, 1998) 
  
County Source of Data Land Use/Trend Information 
Lake Ontario   
Niagara, NY NY State Dept. Env. 

Conservation 
 
 
 
 
 
Niagara County Department of 
Planning 
 

 Development not increasing rapidly due to 
value of agriculture lands for vineyards. 

 Some farmers subdividing lakefronts and 
selling off. 

 Conversion of cottages to permanent 
dwellings. 

 
 Waterfront property values range $200-

300K. 
 Appreciated significantly in last 5 years. 
 Lakeshore areas started being developed 

intensely in last 5 years…condos on bluff 
in Porter area. 

 
 

Orleans, NY Orleans County Department of 
Planning 
 

 Development is typically linear with trend 
of cottage - permanent conversion over past 
10 years. 

 Not much potential for increased density of 
residential development. 

 One mile of shoreline at Morrision Utility 
site may be up for sale and possible future 
development. 
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Monroe, NY Monroe County Department of 
Planning 
 

 All communities have Master Plans 
 Potential additional waterfront 

development in area east of Hamlin 
 Recreation opportunities study completed 

in 1990. 
 Most future development potential would 

occur in Charlotte area, or along the 
riverfront. 

 
Wayne, NY No Interviews  

Cayuga, NY No Interviews  

Oswego, NY New York Sea Grant 
 
 
Oswego County Planning 
Department 

 Very little land available for development 
in Oswego County. 

 
 Land use mapping presently underway and 

should be complete by 1998. 
 City of Oswego has current land use map. 
 Waterfront property values have decreased 

in the last 5-10 years. 
 Many conversions from seasonal to 

permanent home occurring. 
 

Jefferson, NY Jefferson County Department of 
Planning 
 
 
 

 All communities have completed a LWRP. 
 Villages responsible for zoning ordinances 

and zoning maps. 
 
 

 
 

Development of Land Use Trend Indices Database 
 
In looking at land use trends from a future flood and erosion hazard management 
point of view, a primary concern with regard to land use trends is whether or not 
there is going to be a simple increase in development, a decrease in 
development or no change, for the section of shoreline under consideration.  As 
such, data developed in the previous Levels Reference Study, as well as the 
information obtained during the agency interviews, site visits and review of 
planning documents, were then used to develop a series of "Land Use Indices" 
that provide a more consistent, lakewide assessment of the potential land use 
trend in each of a series of 1 kilometer reaches that had been established within 
the LGLES for the Lake Ontario shoreline.  
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In developing these indices, a primary concern was whether there would simply 
be an increase in "development", a decrease in development or no change.  
Reaches with an increase would be targeted or "ranked" as of a higher concern 
that those with a decrease in development or no change.  As such, a simple 5 
step index was developed: 
 
1 = reaches where there is an estimated decrease in developed area 
2 = reaches where there will be no change in the level of development 
3 = reaches where there is an estimated 1-3% increase in developed area 
4 = reaches where there is an estimated 4-10% increase in developed area 
5 = reaches where there is an estimated >10% increase in developed area 
 
In assigning an index value to each reach, a number of assumptions were made: 
 
1) It was generally assumed that data generated from any of the studies 

listed above would be representative of future change in shoreline 
development over the next 50 years.   

2) Any level of development estimated at greater than 10% of a reach would 
be ranked as the highest level of concern (index value of 5).   

3) Areas already ranked at a 100% developed land use, were assumed to 
have no development potential, except in those instances where 
conversion from seasonal to cottage property was indicated (thus 
indicating a higher potential damage in the future). 

4) Areas encompassed by State Parks, National Parks, State or National 
Forests and large urban centers or areas of harbor structures will not have 
any change in their status, i.e., their land uses are essentially fixed and 
will not change (index value of 2). 

5) Despite concerns about the quality of the data, Levels Reference Study 
land use trend data developed for New York were used to develop indices 
for these areas, except in those areas where interviews with local planning 
officials or personal field observation necessitated adjustments. 

 
In applying the indices, we proceeded in the following manner: 
 
1. Reviewed and utilized IJC Levels Reference Study data for the New York 

shoreline 
2. Adjusted the indices for each reach accordingly based on assumptions 

above 
3. Adjusted the indices for each reach accordingly based on information 

obtained from planning officials or field observations 



 
 

 
 Christian J. Stewart Consulting     12 
 
 

 
Land use trend indices for each kilometer reach were mapped and are presented 
in Figure 4.  From this figure it is clear that the highest levels of new shoreline 
development can be anticipated in Wayne and Cayuga counties and the eastern 
portion of Orleans County. This is due mainly to the larger percentage of natural 
space and agricultural lands that are presently undeveloped in these counties 
(see Figure 3) and that are not currently in public ownership (e.g., State Parks).  
Niagara County is perhaps the next area where development will increase and 
shows an anticipated 1-3% increase in development over most of it’s reaches.  It 
is anticipated that this development would stem mainly from the conversion of 
summer homes to permanent homes, but also from the subdivision and selling of 
lakefront lots in agricultural areas.     
 
 

 
Figure 4 - Land Use Trend Analysis, US Shoreline of Lake Ontario, LGLES (based on data from 
Stewart, 1998). 
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3.1.3  Lake Ontario – St. Lawrence River Study 
 
A detailed assessment of future land use trends as conducted above for the 
LGLES was not an explicit requirement within the Lake Ontario – St. Lawrence 
River Study.  However, as a result of the development of a comprehensive 
property-by-property tax parcel and assessment database by CJS and Baird for 
the CWG, there are a number of land use and development trend issues that can 
be examined that can provide some interesting “food for thought” when 
considering water level impacts over the planning time frame of the Study.  
These are discussed below. 
 

Current Development and Development Potential  
 
An important aspect to consider when looking at possible land use trends, 
particularly in the residential category, is just how much land or how many 
properties (parcels) remain undeveloped (i.e., do not have structures on them) 
and of these, how many can be developed in the future (given any restrictions 
due to lot size or other factors) with new structures.  If for example, a section of 
shoreline is completely subdivided and developed with permanent waterfront 
homes, then it is likely that no further new development can occur (excluding any 
renovations or improvements) and from a future flood and erosion damage 
potential, the potential dollar loss in damages (assuming they would occur at 
some point) would be relatively fixed (not counting any increase in market or 
assessed value of the property) for that section of shoreline. Thus, it becomes 
important to know how much land, or how many properties are presently 
undeveloped and that might be developed in the future.   
 
Recall in Table 2, estimates were provided in the previous Levels Reference 
Study of the percentage length of shoreline in each U.S. County that was 
developed in 1988 and the total possible development in that county that could 
occur.  Putting faith in the moment for these numbers, if we extrapolate them into 
the future, we can provide a simple estimate of when each County will be “built 
out”, that is, when there will be no room left to place new development.  This 
extrapolation is presented in Table 4 and assumes that the 1990-2000 rate of 
development presented for each County would remain consistent into the future. 
 
While the “build out” dates presented in Table 4 can provide a general sense of 
development rates and pressures in these counties, the accuracy of the specific 
rates and dates should be used with caution.  For example, in looking at the 
table, it is likely safe to say that development pressures in Jefferson and St. 
Lawrence counties (build out dates of 2115 and 2614) will be considerably less 
than the development pressure in counties like Orleans and Monroe (2003 and 
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2005 respectively).  Indeed our examination of current tax parcel data and 
assessment data, as well as observations of recent aerial photography, would 
seem to indicate that this holds true in a relative sense (e.g., more new 
development happening in Orleans and Monroe counties while things are pretty 
static in the others).  Whether the specific dates of build out are real however, is 
less accurate.  For example, the table shows that Orleans County should have 
been built out in 2003, yet we know from examining current tax maps that there 
are still a number of vacant parcels that have the potential to be developed. 
 
 
Table 4 
Total Development Potential and Projected "Build Out" Dates
U.S. Shoreline of Lake Ontario and the St. Lawrence River

Data Modified from Taylor and Gauthier (1993)

County 1988 
Development 
Percentage

10 Year 
Development 

Trend, 1990-2000 
(%)

Projected 2000 
Development 

(%)

Total Possible 
Development 

(%)

Remaining 
Shore to be 

Developed in 
2000 (%)

Number 
of Years 
to "Build 

Out"**

Date of 
"Build 
Out"

Lake Ontario
Niagara 68.6 +4 73 95 22 56.0 2056
Orleans 78.8 +9 88 90 2 2.4 2003
Monroe 63.3 +8 71 75 4 4.6 2005
Wayne 54 +7 61 85 24 34.3 2035
Cayuga 58.7 +6 65 85 20 33.8 2034
Oswego 58 +4 62 80 18 45.0 2045
Jefferson 42.6 +3 46 80 34 114.7 2115
St. Lawrence River
Jefferson 42.6 +3 46 80 34 114.7 2115
St. Lawrence 22.6 +1 24 85 61 614.0 2614

Note: ** Assumes 10 Year Development Trend Remains Constant.

 
 
 
To examine this in a bit more detail and attempt to provide a more accurate 
picture of future development potential, we were able to extract from our parcel 
by parcel database, the number of vacant and developed parcels2 within each 
county and show this as a simple percentage of development.  The results are 
presented below in Table 5 for a number of the U.S. counties on Lake Ontario 
(Note, a similar analysis was not performed on the Jefferson and St. Lawrence 
County shorelines due to limitations in the parcel data collected).   
 
 

                                                 
2 Vacant parcels included residential parcels that did not have structures present, as well as 
agricultural and natural parcels that were not within a formal park boundary.  Developed parcels 
included all residential parcels with a structure present, as well as commercial / industrial parcels 
with structures present. 
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Table 5  
Percentage of Property Parcels With Structures Present, County by County Basis, U.S. 
Shoreline, 2003 
County Vacant Parcels Developed 

Parcels 
Total Parcels Percent 

Developed 
Niagara 151 924 1075 86% 
Orleans 152 974 1126 87% 
Monroe 166 1345 1511 89% 
Wayne 110 613 723 85% 
Cayuga 33 49 82 60% 
Oswego 157 712 869 82% 
*Note:  Jefferson and St. Lawrence County not included due to limitations in the data.  Cayuga County parcel numbers are 
significantly smaller given that it’s frontage on Lake Ontario is much smaller than that of the other counties.  
 
Results show that for the majority of counties along the south shore, over 85% of 
all parcels within the county (82% in Oswego County) have been developed and 
have structures present on them.  Cayuga county has relatively little land 
available for development (much of it is in public ownership), and a relatively 
fewer number of parcels in total compared to other counties, but of those parcels 
that are available, only 60% have structures on them.  Monroe County contains 
the highest level of development, with 1345 parcels being developed (89% of it’s 
total) but also shows the highest number of vacant parcels remaining that have 
the potential to be developed (166).   
 
To examine this data further and to provide perhaps a more accurate estimate of 
“build out” dates for some of the counties, we used the vacant vs. developed 
parcel data from Table 5 above and compared it with the number of new 
structures that had been built in each county over the past 10 years.  This “Year 
Built” data was available for only Niagara, Orleans and Monroe Counties and 
represents a 10-Year rate of new development for the county.  If we assume that 
this rate will remain constant into the future and that all new structures were built 
on vacant parcels and will continue to be built on vacant parcels, then we can 
calculate new “Build Out” dates that represent the date that all developable 
parcels in the county will have structures placed on them.  These are presented 
in Table 6 and show generally, that for these three counties, all developable 
parcels will have structures built on them sometime by the years 2030-2035.  
While not all new structures will be built on vacant lots (some may replace older 
structures), we feel that given the recent trends in development along this 
shoreline, that these build out dates are more realistic than those calculated 
using the older Levels Reference Study data presented in Table 4. 
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Table 6 
Total Development Potential and Projected "Build Out" Dates
U.S. Shoreline of Lake Ontario and the St. Lawrence River

Data Based on Examination of 2003 County Assessment Data
Niagara, Orleans and Monroe County*

County Developed 
Parcels 2003

Total Possible 
Developed 

Parcels

Vacant Parcels 2003 Number of 
New 

Strucutres, 
1993-2003**

Number 
of Years 
to "Build 

Out"**

Date of 
"Build 
Out"

Lake Ontario
Niagara 924 1075 151 44 34.3 2035
Orleans 974 1126 152 54 28.1 2029
Monroe 1345 1511 166 51 32.5 2033

Note:  *Year Built Data was not available for the other counties and as such
the Number of New Structures (1993-2003) could not be calculated

Note:  **This calculation assumes that all new strucutures are built on vacant lots and that
the rate of new strucutre development remains the same into the future.  

 

Trends in House Size and Assessed Value 
 
In addition to the possible future levels of development as described above, it is 
important to consider the size and value of any structures that may be impacted 
by flood or erosion hazards.  This is especially important given the trend toward 
“mansionization” of the shoreline that has been observed in many areas around 
the Great Lakes (mansionization refers to the conversion of older, smaller 
cottages to larger permanent homes, or the new construction of large permanent 
homes instead of the traditional lakeside cottages).  Clearly, the total potential 
damage from a future severe flood or erosion event will be much greater on a 
property where a $40,000, 800 sq.ft. cottage that currently exists,  is removed 
and replaced with a $300,000, 2500 sq.ft. permanent home. 
 
To examine trends in house sizes and assessed values, we examined the 
detailed parcel by parcel assessment data (only available for Niagara, Orleans, 
and Monroe County) and compared both house sizes (square footage) and 
assessed value of homes with the year they were built.  Comparisons of house 
size and total assessed value of the property between houses built in the past 10 
years (1993 – 2003) and those built greater than 10 years ago are presented 
below for each county (Tables 7-9)  along with scatter plots of this same data for 
all properties (Figures 5-10).    
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Niagara County 
 
Table 7 shows that on average for the entire county, both the average house size 
and the total assessed value of houses built over the past 10 years have 
increased by a factor of 1.7-1.8 over homes built more than 10 years ago.  
Average house size and total assessed value (2003 dollars) for homes built over 
10 years ago were 1,349 sq.ft. and $106,061 respectively.   The same values for 
homes built over the past 10 years are 2,312 sq.ft. and $191,116 respectively.  
The largest change on a Township level has been Wilson Township, where 
house sizes have doubled (1,326 to 2,665 sq.ft.) and total assessed values have 
increased by a factor of 2.1 ($107,293 to $228,000).   The house size increase is 
slightly higher for Wilson Village, however this is biased by the new construction 
of only a single home.  Examination of the scatter plots for Year Built vs House 
Size (Figure 5) and Year Built vs Total Assessed Value (Figure 6) for the entire 
county both show a rising trend since the 1950’s with the largest and most 
expensive home being built within the past 5 years.   
 
 
Table 7 
Changes in House Size and Assessed Value
Niagara County

Average House Size 
(sq. ft.)

Factor of 
Increase

Average Total 
Assessed Value ($)

Factor of 
Increase

Porter Township
Houses Built Past 10 Years 2385 1.8 $207,537 1.9
Houses Built > 10 Years Ago 1347 $106,908

Wilson Township
Houses Built Past 10 Years 2665 2.0 $228,000 2.1
Houses Built > 10 Years Ago 1326 $107,293

Wilson Village
Houses Built Past 10 Years 3194 2.5 $228,000 1.9
Houses Built > 10 Years Ago 1293 $123,100

Newfane Township
Houses Built Past 10 Years 2290 1.5 $189,380 1.6
Houses Built > 10 Years Ago 1529 $116,830

Somerset Township
Houses Built Past 10 Years 1659 1.4 $136,350 1.5
Houses Built > 10 Years Ago 1183 $92,722

County Summary
Houses Built Past 10 Years 2312 1.7 $191,116 1.8
Houses Built > 10 Years Ago 1349 $106,061  
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Year Built vs House Size - Niagara County
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Figure 5 - Year Built vs. House Size, All Developed Residential Shoreline Parcels,  Niagara County 
(based on Niagara County 2003 Assessment Data). 
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Figure 6 - Year Built vs. Total Assessed Value, All Developed Residential Shoreline Parcels,  Niagara 
County (based on Niagara County 2003 Assessment Data). 
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Orleans County 
 
Table 8 shows that on average for the entire county, both the average house size 
and the total assessed value of houses built over the past 10 years have 
increased by a factor of 1.5-1.6 over homes built more than 10 years ago.  
Average house size and total assessed value (2003 dollars) for homes built over 
10 years ago were 1,071 sq.ft. and $84,041 respectively.   The same values for 
homes built over the past 10 years are 1,618 sq.ft. and $138,317 respectively.  
The largest change on a Township level has been Yates Township, where house 
sizes have increased by a factor of 1.7 (873 to 1,494 sq.ft.) and total assessed 
values have increased by a factor of 1.9 ($72,634 to $139,304).   Examination of 
the scatter plots for Year Built vs House Size (Figure 7) and Year Built vs Total 
Assessed Value (Figure 8) for the entire county both show a rising trend since 
the 1950’s, although perhaps less so than Niagara County, but again with the 
largest and most expensive homes being built within the past 5 years.   
 
 
 
Table 8 
Changes in House Size and Assessed Value
Orleans County

Average House 
Size (sq. ft.)

Factor of 
Increase

Average Total 
Assessed 
Value ($)

Factor of 
Increase

Yates Township
Houses Built Past 10 Years 1494 1.7 $139,304 1.9
Houses Built > 10 Years Ago 873 $72,634

Carlton Township
Houses Built Past 10 Years 1811 1.6 $144,616 1.7
Houses Built > 10 Years Ago 1137 $84,185

Kendall Village
Houses Built Past 10 Years 1644 1.3 $127,342 1.3
Houses Built > 10 Years Ago 1219 $97,839

County Summary
Houses Built Past 10 Years 1618 1.5 $138,317 1.6
Houses Built > 10 Years Ago 1071 $84,041  
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Year Built vs House Size - Orleans County
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Figure 7 - Year Built vs. House Size, All Developed Residential Shoreline Parcels, Orleans County 
(based on Orleans County 2003 Assessment Data). 
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Figure 8 - Year Built vs. Total Assessed Value, All Developed Residential Shoreline Parcels,  Orleans 
County (based on Orleans County 2003 Assessment Data). 
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Monroe County 
 
Table 9 shows that on average for the entire county, the average house size has 
nearly doubled (1.9) and the total assessed value of houses built over the past 
10 years has nearly tripled (2.6) over homes built more than 10 years ago.  
Average house size and total assessed value (2003 dollars) for homes built over 
10 years ago were 1,777 sq.ft. and $156,467 respectively.   The same values for 
homes built over the past 10 years are 3,410 sq.ft. and $408,426 respectively.  
The largest change on a Township level has been Parma Township, where 
house sizes have increased by a factor of 2.7 (1,549 to 4,107 sq.ft.) and total 
assessed values have increased by a factor of 3.8 ($138,245 to $522,444).    
 
Table 9 
Changes in House Size and Assessed Value
Monroe County

Average House 
Size (sq. ft.)

Factor of 
Increase

Average Total 
Assessed Value ($)

Factor of 
Increase

Hamlin Township
Houses Built Past 10 Years 2019 1.4 $78,867 1.5
Houses Built > 10 Years Ago 1493 $53,713

Parma Township
Houses Built Past 10 Years 4107 2.7 $522,444 3.8
Houses Built > 10 Years Ago 1549 $138,245

Greece Township
Houses Built Past 10 Years 3020 1.8 $308,677 2.0
Houses Built > 10 Years Ago 1698 $155,155

Irondequoit Township
Houses Built Past 10 Years 3709 1.8 $558,183 2.8
Houses Built > 10 Years Ago 2053 $202,679

Rochester Township
Houses Built Past 10 Years not available not available
Houses Built > 10 Years Ago not available not available

Webster Township
Houses Built Past 10 Years 3758 1.6 $508,342 1.8
Houses Built > 10 Years Ago 2384 $280,022

County Summary
Houses Built Past 10 Years 3410 1.9 $408,426 2.6
Houses Built > 10 Years Ago 1777 $156,467

 
 
Examination of the scatter plots for Year Built vs House Size (Figure 9) and Year 
Built vs. Total Assessed Value (Figure 10) for the entire county show that over 
the years, there have been relatively consistent relationships between these 
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values (most homes in the 1000-3000 sq.ft. and $250,000 range), but that over 
the past 10 years there has been a spike in the number of homes that have been 
built that are well above 4,000 sq.ft. in size with assessed values well over 
$500,000. 
 
 

Year Built vs House Size - Monroe County
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Figure 9 - Year Built vs. House Size, All Developed Residential Shoreline Parcels,  Monroe County 
(based on Monroe County 2003 Assessment Data). 
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Figure 10 - Year Built vs. Total Assessed Value, All Developed Residential Shoreline Parcels,  
Monroe County (based on Monroe County 2003 Assessment Data). 
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3.2 Canadian Shoreline 

3.2.1 Great Lakes Water Level Reference Study 
 
During the previous Great Lakes Water Level Reference Study, the Land Use and 
Shoreline Management Task Group (Taylor and Gauthier, 1993) conducted an 
analysis of future land use trends along the Canadian shoreline of Lake Ontario and 
the St. Lawrence River.  The data collected was based primarily upon responses 
provided from a number individual Conservation Authorities and appropriate MNR 
districts along the Ontario shoreline and to Municipalitie Regionale de Comte 
(MRC) along the shoreline in Quebec.  Individual municipalities were also served 
with a similar questionnaire for a series of representative study sites in Ontario and 
Quebec. Questionnaires were mailed to these agencies and respondents were 
asked to indicate what the past, present and future (to the year 2000) land use 
patterns have been and were projected to be.  Percent change in land uses 
between present and projected shoreline land use were calculated to determine 
future land use trends.  Results from this study are presented below in Table 10.   
 
Table 10 
Future Land Use Percent Change (1990-2000)  By Conservation Authority and MNR District
Canadian Shorleine
IJC Levels Reference Study 1993

From: Taylor and Gauthier (1993)

Agency
Agricultural Residential Commercial & 

Industrial
Transportation & 
Communications

Recreation Extraction Undeveloped

Lake Ontario
Niagara Peninsula CA NA NA NA NA NA NA NA
Halton Region CA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Credit Valley CA 0.0 0.0 -2.0 0.0 +3.1 0.0 0.0
Central Lake Ontario CA NA NA NA NA NA NA NA
Metro Toronto Region CA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ganaraska Region CA -5.0 +5.0 0.0 0.0 +5.0 0.0 -5.0
Lower Trent Region CA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prince Edward CA -10.0 +15.0 0.0 0.0 0.0 0.0 -5.0
Napanee Region CA 0.0 +2.0 0.0 0.0 0.0 0.0 -2.0
Cataraqui Region CA 0.0 +5.0 0.0 0.0 0.0 0.0 -5.0

St. Lawrence River
Raisin Region CA -5.0 +8.0 0.0 0.0 0.0 0.0 -3.0
Bas Richelleu MRC 0.0 -0.20 -0.20 0.0 +0.70 0.0 -0.30
Champlain MRC 0.0 0.0 0.0 0.0 +20.0 0.0 -20.0
Lajemmerais MRC -3.0 +2.0 +1.0 0.0 0.0 0.0 0.0
Nicolet-Yamaska MRC 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rousallion MRC 0.0 -3.0 0.0 0.0 +3.0 0.0 0.0

Percent Change by Land Use Type (1990-2000)

 
 
The results indicated that the general trend anticipated for 1990-2000 was that 
there would be an increase in residential development along the shore and a 
smaller, but significant, increase in recreational development at the expense 
primarily of natural (undeveloped) shores and agricultural land.  On the Lake, 
those Conservation Authorities (CAs) with large tracts of agricultural and 
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undeveloped land, namely the Prince Edward, Ganaraska and Cataraqui Region 
CAs, predicted the largest increase in residential development at 15%, 5% and 
5% respectively.  On the River, the Raisin Region CA and MRC Lajemmerais 
predicted the largest increases in residential development at 8% and 2% 
respectively.  MRC Roussillion, located along the south shore of Lac St. Louis in 
Quebec reported an expected decrease in residential development of 3%, which 
was related to the creation of residential parks along the river. 
 
With the exception of the undeveloped land use category, agriculture as a whole 
was expected to experience the largest decline. The largest proportion of 
agricultural loss was reported in the area covered by the Prince Edward Region 
Conservation Authority, where there was an estimated net loss of approximately 
10% of agricultural shoreline (field and speciality crop).  This was followed by the 
Ganaraska and Raising Region CAs (both at 55 loss) and then MRC Lajemmerais 
on the River (3% loss). 
 
Second only to residential land uses on a percentage basis, undeveloped land 
uses (water, wetland, grass land and barren/denuded) were projected to have 
the largest net change between 1990-2000 (ranging from a loss of 2-5% where 
reported).  The majority of this natural shoreline was predicted to be lost to 
residential uses, although MRC Champlain in Quebec, which had the highest 
predicted loss of undeveloped land (20%), indicated that this would be due to the 
commitment to develop the shoreline for recreational purposes.   
 
A number of areas reported that there would be no changes in any of the land use 
categories.  In the case of areas like the Halton and Metro Toronto Region CAs, 
this was most likely due to the fact that these areas were already heavily developed 
in 1990 and that the existing land uses were “set” and would not change 
substantially.   
 

3.2.2 Lake Ontario – St. Lawrence River Study 
 
Unlike the U.S. shoreline, detailed property assessment data was not available 
for the Canadian shoreline and as a result, a detailed analysis of land use trend 
information such as house sizes, year built, etc. could not be conducted as was 
done along the U.S. shore.   
 
Instead, using the general information on 1990-2000 land use trends presented 
above, in combination with observations of existing land uses made from the 
more recent digital orthophotography (2000-2002) and the 2003 digital oblique 
photography, we could provide a qualitative discussion of reasonably expected 
future land use trends and, similar to the work conducted along the U.S. 
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shoreline for the Lower Great Lakes Erosion Study (Stewart, 1998), develop a 
simple land use trend index or rating for each of the parcels (where they existed) 
along the Canadian shoreline.  This could then be mapped on a parcel by parcel 
basis.   The index that was developed was in keeping with the numbering 
sequence in the revised shoreline classification scheme and is as follows: 
 
651 – No Change in Land Use Anticipated, Public / Parkland:  Parcels in this 
category are already in public ownership (e.g., Provincial or Municipal Parks, 
Conservation Areas) and are expected to remain so throughout the course of the 
Study planning horizon.  This may also include natural areas and agricultural 
parcels that may be undevelopable due to existing flood or erosion hazards lands 
(e.g. severely gullied farmland in Durham Region of Ontario), or that are 
anticipated to remain as agricultural lands or natural.  
 
652 – No Change in Land Use, Existing Development: Parcels in this category 
are already developed with permanent residential structures or are fully 
developed for commercial or industrial purposes.  While minor modifications to 
structures may occur, no major redevelopment would be anticipated. 
 
653 – Redevelopment / Conversion / Subdivision Expected:  Parcels in this 
category may already contain small, seasonal residences (cottages), or older, 
small permanent residences, and subject to development pressures, may be 
redeveloped with larger, newer permanent homes.  May also already be 
developed with commercial, industrial, agricultural uses and have the potential to 
be subdivided into smaller shoreline lots or subdivisions.  
 
654 – New Development Expected:  This would apply to currently vacant 
residential parcels, as well as undeveloped natural and agricultural lands that 
could reasonably be expected to be subject to development pressure over the 
course of the Study planning horizon. 
 
655 – Reduction in Development:  Any parcels where there would be a removal 
of residential or commercial / industrial structures and a conversion to 
recreational or natural space. 
 
Mapping results and a brief description of land use trends are presented below 
on a Municipality by Municipality basis. 
 

Niagara Region 
 
Parcel by parcel mapping of anticipated land use trends for the Niagara Region 
shoreline is presented in Figure 11.  The predominant trend in this region has 
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been the conversion of shoreline agricultural lands to residential development 
(Figure 12) – with more recent conversion consisting of large, high end real  
 
 

 
Figure 11 - Anticipated Land Use Trends, Niagara Ontario Region 

 
 
estate (Figure 13).  It is anticipated that this trend will continue and as such, 
those areas predicted to be under the most intense development pressure will be 
shoreline agricultural parcels predominantly located in Niagara-on-the Lake and 
Lincoln Townships (red areas in Figure 11).    The St. Catherines shoreline is 
nearly 100% developed with residential and parkland or commercial development 
and as such no major new development is anticipated in this area.  Similarly, the 
shoreline in the Grimsby Township area has a high percentage of residential 
development, although there are a number of large lots currently in commercial / 
industrial use that have a potential to be converted to residential development in 
the future (Figure 14). 
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Figure 12 - Example of Residential Development on Previous Agricultural Land, Niagara-on-the-

Lake Township, Niagara Region (2000 DOP)(Note: The agricultural parcel between the two 
subdivisions is anticipated to be under future development pressure) 

 
 
 

 
Figure 13 - High End Residential Development on Previously Vacant Land, Grimsby Township, 

Niagara Region (2003 Photo) 
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Figure 14 - Existing Commercial / Industrial Use With Potential for Conversion to Residential Use, 

Grimsby Township, Niagara Region (2003 Photo) 
 
 
 

Hamilton Region 
 
Parcel by parcel mapping of anticipated land use trends for the Hamilton Region 
shoreline is presented in Figure 15.  This shoreline is dominated by a range of 
existing development along the shoreline in the Stoney Creek area and by 
Confederation Park, the Waterfront Trail and the “Beach Strip” residential 
development in Hamilton.  As such very little of this shoreline remains available  
for development, with the notable exception being a few large parcels in the 
western portion of Stoney Creek that have been zoned for residential 
development for years, but have not yet been developed (Figure 16).   As real 
estate signs and a sales pavilion are now visible in this area, it is anticipated that 
new development will be built here in the very near future.   New development 
may also include the conversion of smaller homes to larger homes, and the 
infilling of vacant lots in areas that are already heavily developed with residential 
structures.    
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Figure 15 - Anticipated Land Use Trends, Hamilton Region 

 

 
Figure 16 - Large Vacant Parcel Slated for Residential Development, Stoney Creek, Ontario 
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Halton Region 
 
Parcel by parcel mapping of anticipated land use trends for the Halton Region 
shoreline is presented in Figure 17a (Burlington) and 17b (Oakville).  This 
shoreline is dominated by high density residential development including high 
end, exclusive single-family homes and multi-storey condominium and apartment 
complexes.  Very little vacant land is available and where it is, it is commonly  
 
 

   
A.       B. 
Figure 17 - Anticipated Land Use Trends, Halton Region: A(Left) - Burlington, Ontario  B(Right) - 
Oakville Ontario 
 
 
held as municipal parkland and provides, “Windows to the Lake” for the public.  
There is some redevelopment occurring and commonly involves the conversion 
of large permanent houses, to even larger estate structures (Figure 18).  There 
are also two large estate parcels in Oakville that have the potential to be 
subdivided into smaller waterfront lots.  Other than this type of redevelopment 
and a potential redevelopment plan for a portion of the downtown Burlington 
waterfront, this shore is considered as 100% developed and as such it is 
anticipated that there will not be any significant changes in land use over the 
Study planning horizon.  There is one section of shoreline along the Burlington 
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“Beach Strip” that is shown as having a reduction in development.  Over the past 
few years in this area, beachfront cottages have been removed and the land 
turned back into public parks and beach access.  There are a small number of 
cottages remaining to be removed over the next few years. 
 

 
Figure 18 - Common Redevelopment Examples (Arrows), Oakville, Ontario Shoreline.  In the right 
hand example, multiple lots were purchased by one owner to create a large estate property. 
 
 

Peel Region 
 
Parcel by parcel mapping of anticipated land use trends for the Peel Region 
shoreline is presented in Figure 19.  This shoreline is dominated by public open 
space and parks, residential development, marina and utility uses.  Nearly 100% 
of the shore is developed, with a large former industrial parcel in the centre of the 
region and a larger private parcel at the south end that are potential sites for re-
development.  No other land use changes are anticipated. 
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Figure 19 (Left) - Anticipated Land Use Trends, Peel Region (Mississauga), Ontario. 
Figure 20 (Right) - Anticipated Land Use Trends, Metro Toronto Region (Etobicoke), Ontario. 
 
  

Metro Toronto Region 
 
Parcel data for the Metro Toronto Region was only available for the Etobicoke 
area and the anticipated land use trends for this area are presented in Figure 20 
(above).  Much like the Mississauga shoreline, this area is very heavily 
developed with parks and residential development and no substantial changes in 
land use are anticipated.  The remainder of the Metro Toronto shoreline will also 
fall into this category and contains a number of existing land uses that will remain 
fixed over time.  This includes the extensive waterfront parks along Lakeshore 
Drive associated with the Western Beaches, the CNE and Ontario Place 
shorelines, the downtown shoreline (Harbourfront, Queen’s Quay, etc.), Toronto 
Islands Airport and the extensive parklands associated with Toronto Islands and 
the Leslie Street Spit, the port and industrial lands to the east of downtown and 
the Eastern Beaches area.  Further to the east, land uses along the Scarborough 
Bluffs shoreline are not anticipated to change, given the sensitive nature of this 
area and the erosion hazards and related shoreline protection that are presently 
in place.    
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Durham Region 
 
Parcel by parcel mapping of anticipated land use trends for the Durham Region 
shoreline is presented in Figure 21.  This section of shoreline, particularly in the 
western portion, is heavily influenced by urban sprawl from Toronto to the west 
as well as from the communities of Pickering, Ajax, Whitby and Oshawa 
themselves.  Over the years, the tendency along the majority of this shoreline 
has been the development of residential subdivisions at the expense of 
previously undeveloped open space or agricultural lands.  Examples of such 
development, including three new developments being constructed in 2003, can 
be found in Figures 22 and 23.   Given such development, it is not unreasonable 
to expect that this trend will continue and that any new development that takes 
place over the Study planning horizon will target such areas (marked in red in 
Figure 21), except in those cases where the existing erosion or flood hazard to 
these parcels makes development unfeasible.  
 
 

 
Figure 21 - Anticipated Land Use Trends, Durham Region 
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A.       B. 

      
C.        D. 
Figure 22 – A-C: Durham Region New development (photos taken 2003) on previous open space or 
agricultural land; D: Older Development.  In all cases, note waterfront buffer and parkland for 
setback and Waterfront Trail Purposes. 
 
It should be noted that despite these recent developments, city and community 
planners are accounting for shoreline issues and are usually leaving substantial 
parkland buffers between the developments and the Lake.  Such buffers are 
visible in all the development examples shown in Figure 22.  A key reason for 
this has been the efforts of the Waterfront Regeneration Trust, who as part of 
their activities, are striving to develop a continuous trail around the entire Lake 
Ontario shoreline from the Niagara River to Gananoque and promoting the use of 
waterfront areas for recreation and public use, as opposed to industry or private 
development.  As such, many communities are reestablishing park areas along 
the waterfront and where new developments are taking place, are establishing 
new parks and greenways that provide both trail access and other public 
recreational activities. 
 
From an erosion hazard potential point-of-view, the establishment of these park 
and waterfront trail areas results in any new (and in some cases existing)  
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Figure 23 - Land Use Change 1954-2000, Lake Ontario Shoreline, Clarington, Ontario. 

 
development being setback a sufficient enough distance that erosion hazards (at 
least over the planning horizon of the study) should not be an issue.  For 
example, homes in Figure 22c are likely well back of the erosion setback for this 
area.  This may not always be the case however.  For example, the new homes 
built in Figure 22b, seem to be closer to the bluff crest than what should be 
acceptable given the eroding nature of these bluffs.  As such it may be possible 
that this development may be subject to erosion hazards within the next fifty 
years.   
 
Similarly, there is a range of existing development that was built prior to the 
efforts of the Waterfront Regeneration Trust that may have similar problems.  
Figure 23 (above) shows a section of the Clarington shoreline and presents air 
photos from 1954 and one from 2000.  In what used to be open farm fields, there 
are now a series of “estate” type lots that have been developed.  While most of 
the structures here have been set back a fair distance from the bluff crest 
(allowing we assume for erosion), it is clear from Figure 24, which shows the 
1954 and 2000 bluff crest positions, that erosion along this section of shoreline is 
continuing, and that at some point in the future, perhaps even within the planning 
horizon of the study, some of these homes will be subject to erosion damages 
and that the potential value of dollar loss associated with these damages will be 
much greater than if the land had remained as undeveloped agricultural land. 
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Figure 24 - 1954 to 2000 Bluff Crest Locations, Clarington, Ontario 

 

Northumberland Region 
 
Parcel by parcel mapping of anticipated land use trends for the Northumberland 
Region shoreline is presented in Figure 25.  This section of shoreline is very 
similar to that of Clarington where it can be expected that large undeveloped 
open space and agricultural parcels will be the primary targets of any new 
development, although given the predominantly rural nature of this area, it is 
anticipated that development pressure will be considerably less and that any new 
development would be focused around already established urban centers such 
as Port Hope and Coburg and to a lesser extent toward east near the Presque 
Isle spit.  It is expected that many of the large agricultural parcels present in the 
western and east-central portions of the County will remain in agricultural use.  
Where new development has occurred in the past along this shoreline, it has 
commonly been in the form of large, rural estate lots (Figure 26).  It is anticipated 
that some new development of this type would take place, as well as the “infilling” 
of vacant lots that are already zoned for residential development (see arrows in  
Figure 26 for example).   
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Figure 25 - Anticipated Land Use Trends, Northumberland Region 

 
 
 
 

  
Figure 26 - Example of Recent (~Past 10 Years) Development, Northumberland Region, Ontario.  
Arrows Mark Vacant Lots Anticipated to be Developed in Near Future. 
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Prince Edward Region 
 
Parcel by parcel mapping or any recent DOPs’ or 2003 digital oblique 
photography were not available for the Prince Edward County shoreline. As such 
no analysis of land use trends could be provided. 
 

Frontenac Region 
 
Parcel by parcel mapping of anticipated land use trends for the Frontenac Region 
shoreline is presented in Figure 27.  In the western portion of this region, the City 
of Kingston shoreline is effectively 100% developed and other than potential 
harbor redevelopment activities and the potential for new development on vacant 
lands near the airport, no other changes are anticipated.  To the east of Kingston, 
the shoreline traditionally has been dominated by small, seasonal cottage 
development along the St. Lawrence River.  Over time, many of these seasonal 
residences have been converted to year-round structures.  There is also  
 

 
Figure 27 - Anticipated Land Use Trends, Frontenac Region 
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evidence of new, estate subdivisions being established on previously 
undeveloped natural and agricultural parcels (Figure 28).   It is expected that the 
demand for both seasonal and permanent homes along the river will continue.  In 
Figure 27, areas mapped in red indicate the presence of large, undeveloped 
agricultural parcels that may reasonably be targeted for new development.  
Areas mapped in yellow represent areas where seasonal structures predominate 
and where there is a strong likelihood of conversion to permanent and larger 
structures.  
 

 
Figure 28 - Recent Estate Development, Frontenac County, Ontario 

 
 

3.3 Shoreline Land Use and Land Use Trend Summary 

3.3.1 United States Shoreline 
 
The U.S. Lake Ontario and St. Lawrence River shoreline is a heavily developed 
shoreline with most counties having residential land use as the most predominant 
primary use along the shoreline (see Figure 2).  Detailed investigation of parcels 
in these counties shows that in all but Cayuga County, over 80% of all 
“developable” parcels within the county have structures present (Jefferson and 
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St. Lawrence Counties not included in analysis).  In this regard, Monroe County 
was the most heavily developed with over 1,300 property parcels having 
structures present. 
 
Despite these relatively high levels of shoreline development, it is expected that 
residential development will continue and that the heaviest increases will be seen 
in Wayne and Cayuga County (see Figure 4), where despite having the fewest 
number of vacant parcels remaining to be developed (see Table 5), those parcels 
that are vacant, tend to be large agricultural holdings, or natural areas that are 
not within public ownership.  In looking at development rates along the shoreline 
and the rate of construction of new homes/structures (Table 4 and Table 6) it was 
estimated that for Niagara, Orleans and Monroe Counties, all parcels available 
for development would be “built out” sometime by 2030-2035.  Similar analysis 
for Wayne, Cayuga and Oswego Counties (using older data) also predicted “build 
out” dates in this same time frame (2035-2045). 
 
Where new development is occurring, homes being built over the past 10 years 
are much larger than homes built over 10 years ago.  In the case of 
redevelopment, larger, permanent homes are replacing, smaller, traditional 
lakeside cottages.  Coinciding with this is a similar trend in the assessed values 
of lakefront properties.  Analysis conducted for Niagara, Orleans and Monroe 
Counties (Tables 7-9) has found that those homes built over the past 10 years 
are larger than homes built greater than 10 years ago by a factor of anywhere 
from 1.3 to 2.7 and that assessed values have also increased by a factor of 
anywhere from 1.3 to 3.8.  The largest changes were observed in Parma 
Township, Monroe County, where average house sizes have increased from 
1,549 to 4,107 sq.ft. and total assessed values have increased from $138,245 to 
$522,444.  It is expected that these trends will continue, and that larger, more 
expensive homes will be constructed along the shoreline, either as new 
development or as replacements to older, smaller seasonal residences. 
 

3.3.1 Canadian Shoreline 
 
The Canadian Lake Ontario and St. Lawrence River shoreline is also a heavily 
developed shoreline, with residential land uses dominating the shoreline from the 
Niagara River through to the communities of Pickering, Ajax, Whitby and Oshawa 
to the east of Toronto, as well as the Kingston shoreline further to the east.  It 
should be noted that despite this focus on residential development, this same 
shoreline has the highest percentage of public open space and parks, due in 
large part to the efforts of the Waterfront Regeneration Trust to create a 
continuous waterfront trail along the shoreline and the desire among a majority of 



 
 

 
 Christian J. Stewart Consulting     41 
 
 

communities to reestablish public access and parkland connections to the Lake 
Ontario waterfront.    
 
Where new development is occurring, it is commonly at the expense of large, 
undeveloped agricultural or natural space parcels.  This is particularly prevalent 
in the Niagara, Durham, and Northumberland areas on the Lake and in the 
Frontenac Region (on the River) and is expected to continue.     
 
Similar to many areas along the U.S. shoreline, all new developments have 
involved the construction of new, permanent homes, or the conversion of older, 
smaller seasonal residences to larger, permanent homes, or estate 
developments.   Only one area (the Burlington Beach Strip), showed a potential 
reduction in development due to the continuing removal of older, small houses 
and the reversion of the area to parkland and public beach access. 
 
 

4.0 Land Use and Shore Management Policies 

4.1 Introduction 
 
We have seen from the above discussions that there is, and likely will continue to 
be an increase in development in the coastal zone of Lake Ontario and the St. 
Lawrence River and that the tendency has been toward the removal of older 
seasonal residences and the construction of larger, permanent homes.  While 
this trend itself can lead to an increase in potential future flood and erosion 
damages (i.e., there would be a much higher value structure potentially at risk on 
the property, or in the case of new development, more structures at risk), all 
potential for damages can be eliminated or at least significantly reduced if proper 
shoreline management practices are in place that limit new development in 
hazard areas, or that allow property owners to “overcome” the hazard by 
implementing sound engineering (e.g., shore protection, floodproofing) or other 
non-structural solutions.   
 
This section will provide a brief review of the key coastal hazard policies that are 
in place in New York State and the Province of Ontario and will highlight various 
issues related to their effectiveness and future effectiveness at reducing flood 
and erosion hazards (i.e., keeping new development or redevelopment out of the 
hazard area or “overcoming” the hazard).  The basic question that we are 
attempting to answer in conducting this review can be summarized as follows:  
Do existing shoreline management policies and hazard policies effectively control 
development so that future structures are not at risk to flood or erosion damages 
under any water level regime that may occur?  If they don’t, what are some 
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examples of the shortcomings and do these have any implications relative to 
making water level management decisions? 
 

4.2 New York State 
 
The New York State Coastal Zone Management Program has defined a number 
of specific policies to deal with flooding and erosion hazards along the shoreline 
of Lake Ontario (New York State Department of State, 1982).   Key policies 
related to development in the shore zone are summarized below and are 
followed by a discussion of the present practice along the shoreline (i.e., are the 
policies being observed)(Section 4.2.2), as well as a discussion of some of the 
limitations of the existing policies and key issues that may need to be considered 
relative to future changes in the water level regime (Section 4.2.3). 
 

4.2.1 Existing Flooding and Erosion Hazard Policies 

POLICY 11 – SITING OF STRUCTURES - BUILDINGS AND OTHER STRUCTURES WILL BE 
SITED IN THE COASTAL AREA SO AS TO MINIMIZE DAMAGE TO PROPERTY AND THE 
ENDANGERING OF HUMAN LIVES CAUSED BY FLOODING AND EROSION:  On coastal 
lands identified as coastal erosion hazard areas, buildings and similar structures shall be set back 
from the shoreline a distance sufficient to minimize damage from erosion unless no reasonable 
prudent alternative site is available as in the case of piers, docks and other structures necessary 
to gain access to coastal waters to be able to function. The extent of the setback will be 
calculated, taking into account the rate at which land is receding due to erosion, and the 
protection provided by existing erosion protection structures, as well as by natural protective 
features such as beaches, sandbars, spits, shoals, barrier islands, bay barriers, nearshore areas, 
bluffs and wetlands. The only new structure allowed in coastal erosion hazard areas is a 
moveable structure as defined in Section 505.3(u) of the regulations for ECL, Article 34. Prior to 
its construction, an erosion hazard areas permit must be approved for the structure. Existing, 
non-conforming structures located in coastal erosion hazard areas may be only minimally 
enlarged.   In coastal lands identified as being subject to high velocity waters caused by hurricane 
or other storm wave wash - a coastal high hazard area - walled and roofed buildings or fuel 
storage tanks shall be sited landward of mean high tide; and no mobile home shall be sited in 
such area. In coastal lands identified as floodways, no mobile homes shall be sited other than in 
existing mobile home parks.  

POLICY 12 - NATURAL PROTECTIVE FEATURES - ACTIVITIES OR DEVELOPMENT IN THE 
COASTAL AREA WILL BE UNDERTAKEN SO AS TO MINIMIZE DAMAGE TO NATURAL 
RESOURCES AND PROPERTY FROM FLOODING AND EROSION BY PROTECTING 
NATURAL PROTECTIVE FEATURES INCLUDING BEACHES, DUNES, BARRIER ISLANDS 
AND BLUFFS: Beaches, dunes, barrier islands, bluffs, and other natural protective features help 
safeguard coastal lands and property from damage, as well as reduce the danger to human life, 
resulting from flooding and erosion. Excavation of coastal features, improperly designed 
structures, inadequate site planning, or other similar actions which fail to recognize their fragile 
nature and high protective values, lead to the weakening or destruction of those landforms. 
Activities or development in, or in proximity to, natural protective features must ensure that all 
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such adverse actions are minimized. Primary dunes will be protected from all encroachments that 
could impair their natural protective capacity. 

POLICY 13 - 30-YEAR EROSION CONTROL STRUCTURES - THE CONSTRUCTION OR 
RECONSTRUCTION OF EROSION PROTECTION STRUCTURES SHALL BE UNDERTAKEN 
ONLY IF THEY HAVE A REASONABLE PROBABILITY OF CONTROLLING EROSION FOR 
AT LEAST THIRTY YEARS AS DEMONSTRATED IN DESIGN AND CONSTRUCTION 
STANDARDS AND/OR ASSURED MAINTENANCE OR REPLACEMENT PROGRAMS:  
Erosion protection structures are widely used throughout the State's coastal area. However, 
because of improper design, construction and maintenance standards, many fail to give the 
protection which they are presumed to provide. As a result, development is sited in areas where it 
is subject to damage or loss due to erosion. This policy will help ensure the reduction of such 
damage or loss. 

POLICY 14 - NO FLOODING OR EROSION INCREASES - ACTIVITIES AND DEVELOPMENT, 
INCLUDING THE CONSTRUCTION OR RECONSTRUCTION OF EROSION PROTECTION 
STRUCTURES, SHALL BE UNDERTAKEN SO THAT THERE WILL BE NO MEASURABLE 
INCREASE IN EROSION OR FLOODING AT THE SITE OF SUCH ACTIVITIES OR 
DEVELOPMENT, OR AT OTHER LOCATIONS: Erosion and flooding are processes which occur 
naturally. However, by his actions, man can increase the severity and adverse effects of those 
processes, causing damage to, or loss of property, and endangering human lives. Those actions 
include: the use of erosion protection structures such as groins, or the use of impermeable docks 
which block the littoral transport of sediment to adjacent shorelands, thus increasing their rate of 
recession; the failure to observe proper drainage or land restoration practices, thereby causing 
run-off and the erosion and weakening of shorelands; and the placing of structures in identified 
floodways so that the base flood level is increased causing damage to otherwise hazard-free 
areas. 

POLICY 17 - NON-STRUCTURAL CONTROL MEASURES - NON-STRUCTURAL MEASURES 
TO MINIMIZE DAMAGE TO NATURAL RESOURCES AND PROPERTY FROM FLOODING 
AND EROSION SHALL BE USED WHENEVER POSSIBLE: This policy recognizes both the 
potential adverse impacts of flooding and erosion upon development and upon natural protective 
features in the coastal area, as well as the costs of protection against those hazards which 
structural measures entail.  "Non-structural measures" shall include, but not be limited to:  

Within coastal erosion hazard areas identified under Section 34-104, Coastal Erosion 
Hazard Areas Act (Article 34, Environmental Conservation Law), and subject to the 
permit requirements on all regulated activities and development established under that 
law, (a) the use of minimum setbacks as provided for in Section 34-108; and (b) the 
strengthening of coastal landforms by the planting of appropriate vegetation on dunes 
and bluffs, the installation of sand fencing on dunes, the reshaping of bluffs to achieve 
an appropriate vegetation on dunes and bluffs, the installation of sand fencing on 
dunes, the reshaping of bluffs to achieve an appropriate angle of repose so as to 
reduce the potential for slumping and to permit the planting of stabilization vegetation, 
and the installation of drainage systems on bluffs to reduce runoff and internal seepage 
of waters which erode or weaken the land forms; and  

Within identified flood hazard areas, (a) the avoidance of risk or damage from flooding 
by the siting of buildings outside the hazard area, and (b) the flood-proofing of buildings 
or their elevation about the base flood level. 
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This policy shall apply to the planning, siting and design of proposed activities and development, 
including measures to protect existing activities and development. To ascertain consistency with 
this policy, it must be determined if any one, or a combination of, non-structural measures would 
afford the degree of protection appropriate both to the character and purpose of the activity or 
development, and to the hazard. If non-structural measures are determined to offer sufficient 
protection, then consistency with the policy would require the use of such measures, whenever 
possible.  In determining whether or not non-structural measures to protect against erosion or 
flooding will afford the degree of protection appropriate, an analysis, and if necessary, other 
materials such as plans or sketches of the activity or development, of the site and of the 
alternative protection measures should be prepared to allow an assessment to be made. 

 
4.2.2 Present Practice 
 
With regard to new development and construction in the coastal zone, it would 
appear that the existing policies are being followed and that new development is 
being minimized in hazard areas.  Observations of new construction occurring 
along the shore in 2003 made from the digital oblique aerial photos show a 
number of examples of new homes being constructed, that appear to be setback 
at least as far as existing development, if not farther (see Figure 29), which is 
consistent with Policy 11.  In areas where new construction would appear to be 
closer to the bluff edge than what the setback would normally require, it appears 
that other factors such as adequate shore protection (Policy 13) and the 
presence of bluff modification/stabilization measures (Policy 17) have been 
considered and the development allowed (Figure 30). 
 
In addition to these general observations, discussions with representatives from 
the New York Department of Environmental Conservation and various County 
Agencies held during the fall of 2002, indicated that there was a general 
compliance with the hazard policy.    In the Niagara County region for example, 
Rebecca Anderson of DEC Region 9 (personal communication) indicated that 
referrals to the DEC by local Township planning officials for building permits in 
the coastal zone happened in about 99% of all cases and that there was a good 
working relationship between the DEC and the local officials. In addition, Ms. 
Anderson felt that the existing policies allowed the DEC enough control to 
disallow development in any areas that pre-date the policy (although with some 
room for variance) and that the existing policies were “very effective” especially 
when compared to where they were 15 years ago, or even in the 1940s, 1950s 
and 1960s when buildings were built right on the shoreline.  Similar sentiments 
were expressed by Paul Schmeid of DEC Region 9 (personal communication), 
who indicated a 95% compliance in the region.  He also mentioned that in 
addition to exerting control in formal Coastal Hazard Areas, DEC, through the NY 
State Environmental Protection Law, also has jurisdiction for any construction 
below mean high water elevation that may take place outside identified Coastal 
Hazard Areas. 
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Figure 29 - New Residential Construction, Orleans County, New York.  Note that buildings are 
setback from existing structure on left and appear to have sufficient erosion setback allowance. 

 

 
Figure 30 - New Construction Near Bluff Edge, Monroe County.  Presence of shore protection 
and bluff grading / vegetation stabilization have perhaps allowed construction closer to bluff 
crest than what may have been allowed otherwise. 
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In an attempt to quantify the degree to which existing coastal policies are 
affecting the setback distances of new structures, we conducted an examination 
of the parcel by parcel data that had been collected for a number of the counties 
along the U.S. shoreline.   
 
Recall that for each structure along the shoreline, a “distance to bluff” value was 
recorded in the database, and for some counties, the related assessment data 
provided the year that a structure was built.  Our goal was to examine this data 
and determine whether homes constructed over the past ten years or so, have 
been constructed nearer or further from the bluff crest than homes built greater 
than ten years ago.  The theory being that if good shoreline management 
practices are in place, the bluff distance for newer homes would be greater than 
the bluff distance of older homes.  
 
This analysis was conducted for Niagara, Orleans and Monroe County, which 
were the three counties where “Year Built” data were available.  Results are 
presented in Table 11 and in all cases show that, on average for each county, 
homes being built in the past ten years have been built further back from the 
shoreline than those homes built over ten years ago.  This difference is very 
large for Niagara and Monroe counties and extremely small for Orleans County 
and we suspect, is primarily related to the depth of lots that are available for 
development.  In Niagara and Monroe counties, there is a tendency to the 
creation of large, estate lots (subdivision of large agricultural parcels), that then 
allow structures to be set back accordingly as required.  In Orleans County, 
shoreline lots do not have the same degree of depth and as such, new 
development on them tends to be close to, or slightly set back from, the existing 
development (see Figure 29).  While it is impossible to tell from the data what the 
distance to bluff value was for the older homes when they were originally built 
and as to how much land may have been lost to erosion between that date and 
now, this simple analysis seems to indicate that erosion setbacks are being taken 
into consideration in the construction of new homes. 
 
Table 11: Comparison of Distance to Bluff Measurements, Older Homes vs. Newer Homes, U.S. 
Shoreline of Lake Ontario 

County Houses Built >10 Years Ago Houses Built < 10 Years Ago

Niagara 15.7 40.5
Orleans 21.7 23.1
Monroe 16.1 35

Distance To Bluff Measurements (County Averages)
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4.2.3 Limitations and Possible Future Issues Related to Water Level Management 
 
Despite the apparent successes of the existing Coastal Management Policies 
described above, there are a number of limitations to their effectiveness and a 
number of related issues that need to be considered relative to possible future 
water level regimes. 
 
Coastal Hazard Mapping 
 
Recall from the policy descriptions above that setback requirements and other 
erosion hazard policies are only required to be enforced in areas that are formally 
delineated as “Coastal Hazard Areas” (defined as areas where the average 
annual historic recession rate (AAR) has been found to be 1 foot (30 cm) or more 
per year).  Delineation of these Coastal Hazard Areas was completed by the New 
York Department of Environmental Conservation in 1988 and was based on 
shoreline change analysis conducted using 1875 Hydrographic Survey maps and 
1979 aerial photographs. 
 
The first issue here relates to the fact that the Coastal Hazard Mapping has not 
been updated since the 1988 study and is based on recession analysis of 1875 
and 1979 shoreline positions. As a result, there is now an additional 25 years of 
shoreline change that is not accounted for in defining these areas.  Given the 
nature of the shoreline and the level of development currently observed, it is not 
unreasonable to expect that development has been allowed to occur in areas, 
that upon a more recent re-analysis (which would also include the use of 
methods and tools (e.g., GIS) that are substantially more refined and accurate 
than those available in 1988) might now be considered Coastal Hazard Areas, 
and as such may be more at risk to erosion hazards in the future.   
 
A second related issue has to do with the restriction of policy requirements to 
areas where the AAR is 1 foot (30 cm) or greater.  There are many areas along 
the Lake Ontario shoreline where recession rates are less than this and where 
development can, and likely have occurred unchecked, or at least where homes 
have been constructed closer to the shoreline than they would have been in 
Coastal Hazard Areas.   These areas are likely to continue to erode and as such, 
will be subject to erosion hazards at some point in the future. 
 
Relative to future water level scenarios, it is important to note that in both 
circumstances above, the determination of whether a section of shoreline is a 
Coastal Hazard Area or not is dependent on an analysis of historic recession 
rates.  These in turn, are based, in part, on analysis of rates that have been 
occurring under the water level regime that has been in place under the current 
regulation plan.  Although there are many other physical factors that ultimately 
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impact recession of the shoreline, it is important to note that if a new water level 
regime is proposed that substantially increases or accelerates the rate of 
recession along this shoreline, then, in the absence of any new hazard area 
mapping, there is a possibility that a number of areas experiencing AAR of 
greater than 1 foot (30 cm) may increase.  These areas will not have been 
formally identified and thus any new development in these areas will not be 
subject to the erosion setback policies and may be at greater risk than at present.  
Also, any existing development in these areas that has perhaps been built closer 
to the shore because it was not subject to the setback policy, will now be at 
greater risk (i.e., erosion damages may happen sooner that what may have been 
expected when the structure was built). 
 
Conversely, any water level regime that serves to reduce or decelerate recession 
may result in areas currently defined as Coastal Hazard Areas have recession 
rates drop below the 1 foot (30 cm) per year criteria.  These areas would no 
longer be defined then as formal Coastal Hazard Areas and as a result, may be 
subject to the enforcement of setback policies that may not need to apply, or that 
can be “relaxed” given the new conditions.  While it can be argued that this 
“overregulation” is a good thing from a coastal management point of view, it has 
the potential to be a contentious issue with property owners or developers. 
 
In either case it is clear that the State of New York must act to update the 
existing Coastal Hazard Mapping especially if they wish to continue with 
application of specific policies in formally defined Coastal Hazard Areas.  Should 
they ever move to a “uniform” setback policy (i.e., there must be a setback in all 
areas), this becomes less important, although it is still important to ensure that 
the AAR that is calculated for each area is as accurate and current as possible.  
In this regard, should a new regulation plan be put in place that significantly 
changes the recession rates along this shoreline,  the State should ensure that 
this is factored in to their calculations. 
 
 
Existing Development 
 
While there are a number of criteria within the policies to limit the redevelopment 
of homes/structures both within and out of the formal hazard areas, they seem to 
be only marginally effective.  There were many instances observed where older 
homes located in what appear to be hazard zones, are being renovated, or 
converted into larger, or more permanent structures.  The Edgemere Drive / 
Crescent Beach area in Greece Township, Monroe County is a good example of 
this, where renovation and conversion of smaller homes to larger homes in low 
lying, potentially flood prone portions of this barrier beach system is fairly 
common (Figures 31 and 32).     
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Figure 31 - Renovation of existing structure in low lying, flood prone area, 
Edgemere Drive, Greece Township. 

 

 
Figure 32 – Larger, newer structure flanked by original, smaller “cottages”, 
Crescent Beach area, Greece Township 
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Relative to potential future water levels, the issue here is similar to that for the 
coastal hazard mapping discussed above.  One would assume that the owners 
undertaking the renovation of their structures or the conversion to larger 
structures have done so with respect to the “degree of risk” they are willing to 
take relative to potential flood and erosion hazards and have modified their 
construction accordingly.   Alternatively, specific agency guidelines (e.g., FEMA 
floodproofing requirements) may require these owners to include measures to 
reduce the potential for flooding (e.g., no openings below the 1:100 year flood 
level, elevated structures, construction of adequate shore protection).     
 
The degree of risk mentioned above will be based on an understanding of the 
history of water level fluctuations, storms, etc. that have occurred in the past.  
This understanding might come from simple discussions with their neighbors, 
their own personal knowledge of the area and observation of water levels, or 
from discussions with government agencies or qualified shoreline engineers or 
consultants.  Similarly, any specific flood elevations that have been determined 
by government agencies or consultants have been calculated using a history of 
water levels, wave run up, etc. that have occurred in the past and that have 
included (over the past 45 years) the effects of the water level regime that has 
existed under the present regulation plan.   
 
Should a new plan substantially change the water level regime, then the 
assumptions and specific criteria that go into these redevelopment decisions and 
related hazard criteria may no longer be valid and homes constructed using them 
may be further at risk.  For example, a scenario that proposes a greater 
frequency of high water, or longer seasonal durations of high water, may result in 
more frequent overtopping of shore protection structures during storms and result 
in damages to shore property that may not have occurred under the present 
regulation plan.  Similarly, a water level regime that results in significant 
reductions in high levels, or the overall lowering of levels, may result in the 
relaxation of floodproofing requirements, or perhaps a higher demand for 
redevelopment in areas that are perceived to be less at risk than before.   
 
 
Shore Protection 
 
The New York shoreline of Lake Ontario and the St. Lawrence River is heavily 
developed and as a result there are a large number of protection structures along 
the shoreline.  Under the Coastal Management policy, shore protection structures 
are an allowable form of flood or erosion hazard mitigation, as long as it can be 
shown the structure will survive for a 30 year period (based on proper design and 
proposed maintenance).     
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Whether or not some of the more recently constructed shore protection 
structures actually do survive for 30 years remains to be seen, but the key issue 
relative to future water levels relates to the design criteria used for building these 
structures.  For most structures designed by coastal engineers or other qualified 
consulting engineers, it is common to take into account historic water levels, 
storm surge, wave run-up, etc. and create what is called a “design elevation” for 
the structure, which effectively means a height of the structure that will protect 
the property from the majority of waves, storms, etc. that can be expected to 
occur.  Commonly, private shore protection structures are designed to protect up 
to the “1 in 100 year” event and are built at an elevation that will account for this 
“1 in 100 year” water level or wave run-up elevation.     
 
If there is a substantial change in the water level regime of the Lake, then it is 
quite possible that there may need to be a change in the design elevation for 
shore protection.  In the case of new shoreline protection, as long as the 
designers are aware of what this new water level regime is, they may be able to 
account for this in their design and adjust accordingly.  In the case of existing 
development and related shore protection, this may pose a greater problem.  For 
example, should a new water level regime result in a greater frequency of high 
levels and a greater frequency of overtopping of the existing shoreline protection, 
there may be a need to modify the existing protection (i.e. build it higher or 
bigger) to compensate.  In addition to the added expense this might pose to 
homeowners, the higher elevation of the structures may create additional impacts 
such as a loss of access to the shore, or obstruction of their view of the lake, 
both factors that may affect the enjoyment of the property.   Conversely, should 
there be a drop in the water level range, or more frequent lower levels, the 
majority of wave activity and energy may be focused at the toe of the protection 
structure, or slightly lakeward of it, resulting in an undermining of the structure 
and it’s subsequent failure.  As such, additional costs may be required to 
reinforce the toe of the structure so this does not happen.  There is also a 
potential that a lower range of levels will provide the perception that shore 
protection is no longer required in some areas, when in fact it is, thus leading to 
their removal or “non-construction”, and an increased risk to any structures 
located there.   
 
It should be noted that these modifications to existing shore protection are one of 
the Performance Indicators of the Coastal Task Group and are being examined 
in significant detail elsewhere in the Study. 
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4.3 Province of Ontario 

4.3.1 Existing Flooding and Erosion Hazard Policies 
 
Planning for natural hazards in Canada is largely within the purview of the 
provinces, although implementation usually occurs as a part of land use planning 
at the municipal (city, town, or township) level.   
 
The Province of Ontario has established laws, policies, and technical standards 
to help guide the municipal planning process and in 1997 released the Provincial 
Policy Statement (PPS) of the Planning Act, including the Natural Hazards 
Policies, (section 3.1) formally recognizing the unacceptable public health and 
safety risks associated with these areas, and requiring municipalities “to have 
regard to” hazard lands in their planning documents (Province of Ontario, 2001a). 
 
Specifically, Section 3.1 of the PPS indicates that: 
 
• Development will generally be directed to areas outside of: 

o hazardous lands adjacent to the shorelines of the Great Lakes - St. Lawrence River 
System and large inland lakes which are impacted by flooding, erosion, and/or 
dynamic beach hazards; 

o hazardous lands adjacent to river and stream systems which are impacted by 
flooding and/or erosion hazards; and 

o hazardous sites. 
 
• Development and site alteration will not be permitted within: 

o defined portions of the dynamic beach; 
o defined portions of the one hundred year flood level along connecting channels (the 

St. Mary's, St. Clair, Detroit, Niagara and St. Lawrence Rivers); and 
o a floodway (except in those exceptional situations where a Special Policy Area has 

been approved). 
 
The PPS also recognizes that development and site alteration outside of 
hazardous lands may not always be feasible and states that  development and 
site alteration may be permitted in hazardous lands and hazardous sites, 
provided that all of the following can be achieved: 
 

a. the hazards can be safely addressed, and the development and site alteration is 
carried out in accordance with established standards and procedures; 

b. new hazards are not created and existing hazards are not aggravated; 
c. no adverse environmental impacts will result; 
d. vehicles and people have a way of safely entering and exiting the area during times 

of flooding, erosion and other emergencies; and 
e. the development does not include institutional uses or essential emergency services 

or the disposal, manufacture, treatment or storage of hazardous substances. 
 
 



 
 

 
 Christian J. Stewart Consulting     53 
 
 

To assist in defining hazard lands along the shoreline (i.e., flood prone areas, 
erosion prone areas and dynamic beaches) and the associated methods for 
mitigating any possible flood and erosion impacts, the Province has also 
prepared a series of Technical Guidelines to assist municipalities and other 
agencies (Province of Ontario, 2001b).  A brief summary of these is presented 
below. 
 
 
Flood Hazard Policy Guidelines 
 
The flooding hazard limit is generally calculated as the elevation of the “100-year 
flood level” plus an additional allowance to allow for wave uprush and other water 
related hazards.   The 100 Year flood level is the minimum design flood criteria 
standard in Ontario and is defined as the peak or flood flow with one chance in 
one hundred of occurring in any given year.  To account for water that may be 
driven further inland due to wind and wave activity, the wave uprush value is also 
added (measured horizontally from the 100 year flood elevation.  For the Lake 
Ontario shoreline, the Province recommends a value of 15 m inland from the 100 
year flood elevation.  For the St. Lawrence River shoreline, this value is 5 m. 
Where a planning authority feels that the 5 and 15 meter values are too big or too 
small, they may calculate alternative values through a detailed engineering study 
of the area and then adjust the flood hazard limit accordingly.  The flood hazard 
limit is depicted graphically in Figure 33.   
 
 

 
Figure 33 - Flood Hazard Limit Determination, Ontario Provincial 
Policy Statement (Province of Ontario, 2001a). 
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Erosion Hazard Policy Guidelines 
 
The erosion hazard limit is determined using the 100 year erosion rate (the 
average annual rate of recession extended over a hundred year time span), an 
allowance for slope stability, and an erosion allowance.  When drawing the limits 
of erosion hazards Great Lakes-St. Lawrence River system shores and large 
inland lakes, engineers consider three components: 
 
1) Stable slope allowance: The suggested angle of a slope for stability is about 

three-to-one (horizontal:vertical), or approximately 18 degrees. The stable 
slope allowance is a horizontal allowance measured landward from the toe of 
the shoreline cliff, bluff or bank that is three times the height of the cliff, bluff 
or bank. The height is the difference in elevation between the toe of the 
shoreline cliff, bluff or bank, which may be above the surface of the water, or 
below it, and the top or first lakeward break in slope.  

2) Average annual recession: The recession rate average for a site where there 
is at least 35 years of reliable recession information.  

3) Erosion allowance: Where there is no reliable recession information, the 
province suggests a setback distance to allow for erosion along the Great 
Lakes-St. Lawrence River system and along the shoreline of large inland 
lakes. 

 
The province suggests a two-step method of calculating the area potentially 
threatened by erosion. First, select one of the following two options. 
 

a) Measure the stable slope allowance and add to it the average annual rate 
of recession (where there’s a minimum of 35 years of reliable recession 
information available) times 100. Measure inland from the toe of the 
shoreline cliff, bluff, or bank., (Figure 34a) OR; 

b) Measure the stable slope allowance and add to it an erosion allowance of 
30 metres (on the Great Lakes-St. Lawrence River system) or 15 meters 
on large inland lakes where there is insufficient recession rate information 
(Figure 34b). 

 
Then, measure a 30-metre erosion allowance for the Great Lakes-St. Lawrence 
River system or a 15-metre erosion allowance for large inland lakes, measured 
toward the land from the top of the shoreline cliff, bluff or bank or the first 
landward break in slope (Figure 34c).  Compare the measurement that resulted 
from your choice in Step One with this measurement. The greatest measurement 
is the one that is then used as the limit of the erosion hazard. 
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A. 
 

 
B. 
 

 
C. 
Figure 34 – Erosion Hazard Limit Technical Guidelines, 
Ontario Provincial Policy Statement (Province of 
Ontario, 2001a). 
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Dynamic Beaches Policy Guidelines 
 
Dynamic beach hazards exist when: 1) there are beach or dune deposits along a 
shoreline; 2) these deposits are 0.3 meters or more thick, 10 meters in width and 
100 meters in length along the shoreline; and 3) the fetch (distance the wind 
blows over the water onto the shore) is more than five kilometers. 
 
To define a dynamic beach, the first step is to know where the flooding hazard 
limit is. The flooding hazard limit combines the 100 year flood elevation plus 
wave uprush. In dynamic beach areas, elevations can change quite dramatically 
from season to season and year to year due to build up and erosion of sand, 
cobbles and other beach deposits. When elevations change, so does the location 
of the flooding hazard limit. This is an especially important consideration, 
because in times of low lake levels, the near shore areas that have been 
submerged under normal or high lake levels are now exposed and, subjected to 
accretion and erosion processes. It may seem that the landward extent of the 
dynamic beach has changed, thereby introducing potential for development or 
expansion of existing development. Historic information about the farthest 
landward extent of flooding, will be an important consideration for good long-term 
management of dynamic beach hazards. 
 
The dynamic beach hazard limit is the combined flooding hazard limit, (the 100-
year flood level plus an allowance for wave uprush and other water related  
hazards), plus the dynamic beach allowance of 30 metres on the Great Lakes-  
St. Lawrence River system (or 15 metres on large inland lakes)(Figure 35).   
 
 

 
Figure 35 – Dynamic Beach Hazard Limit Guidelines, Ontario 
Provincial Policy (Province of Ontario, 2001a). 
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If the dynamic beach is subject to erosion or is receding, the flooding hazard  
limit is added to the horizontal distance representing 100 times the average  
annual recession rate, plus dynamic beach allowance of 30 metres on the  Great 
Lakes-St. Lawrence River system or 15 metres on large inland lakes.   
 
A planning authority may undertake a study to determine the dynamic beach  
limit which would be based on the flooding hazard limit (the 100-year  flood level 
plus an allowance for wave uprush and other water related  hazards) plus 
scientific and engineered dynamic beach allowance as  determined by a valid 
study.   
 

4.3.2 Present Practice 
 
Implementation of the PPS is done by local planning agencies (municipalities) 
who are required to “have regard to” hazard areas, and where these areas are 
presently not defined, are asked to undertake studies to determine the extent of 
hazardous lands in order to develop appropriate setbacks and management 
plans for these areas. 
 
In many cases, the municipalities will defer questions on natural hazards and 
their delineation to Ontario Conservation Authorities (CAs) (where they exist), as 
they have been delegated (since 2001) the sole commenting authority 
responsible for Natural Hazard policies (McRae and Watt, 2003) and they have a 
long history in dealing with flood and erosion issues in their respective 
watersheds.  Despite this however, the municipalities retain the authority to make 
the final decision about waterfront development and may choose to implement 
the CAs advice, or may opt for alternative solutions to overcome the hazard 
present. 
 
Discussions with CA staff held during the summer of 2002 indicated that 
generally speaking, most municipalities were doing a good job of contacting the 
CAs for advice on hazard issues as well as implementation of CA 
recommendations.  There were a few exceptions to this.  In Hamilton Region for 
example, it was indicated that any development along the shoreline is guided by 
a 1985 Land Use Policy. As this policy predates the PPS, the CA is often 
involved in political battles with the City regarding hazard land development 
(Tony Horvat, personal communication).  In the Niagara Region, CA staff 
indicated that their municipalities base their decision on the erosion hazard of 
today and thus if land is currently not “threatened,” they do not follow the policy.  
They will not look at possible “hazard” 20 years from now and base today’s 
decision on that. Thus it is difficult to impress upon them the reasons and needs 
for setbacks (Tony D’Amario, personal communication).  Staff indicated that the 
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City of St. Catherines was the biggest ignorer of the policy recommendations and 
that there are many new subdivisions built in the erosion hazard zone.  To 
overcome this however, they have an aggressive plan for shoreline protection.  
The Town of Lincoln is also heavily dependent on shoreline protection as hazard 
mitigation.  CA staff indicated that while building inspectors do contact the CA 
and do generally abide by the CA’s recommendations, they tend not to issue a 
building permit until shore protection is built (Tony D’Amario, personal 
communication).   
 
Observation of 2003 digital oblique aerial photography would seem to confirm 
this bias to a shore protection approach to the erosion hazard, particularly in the 
Niagara to Toronto portion of the Lake.  There seems to be a “build close and 
protect” mentality with very little evidence of setbacks or other mitigation 
measures in place.  Figure 36 is an example of the heavily protected St. 
Catherines shoreline where despite protection and some bluff grading, homes 
are very close to the bluff edge.  Figure 37 shows a new subdivision in Lincoln 
Township.  In this case, the shore protection was in place well before any of the 
homes were built.  This is evidenced in the 2002 aerial photo of this same area 
where only a few homes are present compared to the 2003 oblique photo (Figure 
37 inset).  Figure 38 a and b show another example from Lincoln Township  
 

 
Figure 36 – Shoreline Development and Large Scale Protection, St. Catherines, Ontario. 
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Figure 37 – Shoreline Development and Large Scale Protection, Lincoln Township, Ontario. 
 
where perhaps the CA recommendations have been ignored by the municipality 
and development allowed to happen despite an obvious erosion hazard.  In this 
case, three large homes have been built on a very narrow, actively eroding strip 
of land between the Lake and the highway.   In an attempt to overcome the 
hazard, the bluff has been graded slightly and some shore protection put in 
place, but this is not likely enough to overcome erosion in the long-term as these 
homes are only 5-7 meters from the present bluff crest. 
 
In the Halton Region, despite the heavy reliance on shore protection along this 
shoreline (see Figure 18 for example), the municipality has worked very closely 
with the CA to follow the PPS as well as to develop a number of waterfront 
easements that are being used for parkland or for Waterfront Trail access 
(Teresa Labuda, personal communication).  This also applies to the bulk of the 
Metro Toronto waterfront which is mainly developed as public parkland and has 
high levels of shore protection present. 
 
To the east of Toronto, there seems to be a higher level of compliance with the 
setback criteria of the PPS and less reliance on shore protection (see Figure 22 
for example).  In large part this is due to the availability of deeper parcels for new 
development, as well as the efforts of the Waterfront Trust (as previously 
mentioned) to secure access for waterfront parks and the Waterfront Trail. 
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A. 

 
B. 
Figure 38 – Shoreline Development on Narrow, Eroding Parcels, Lincoln 
Township. A – 2003 digital oblique photo. B – 2002 aerial photo.  Arrows 
indicate same house. 

 
 
 
 



 
 

 
 Christian J. Stewart Consulting     61 
 
 

There are some other “grey areas” in the application of the policy as it is 
presently being applied.  Recall that while municipalities can rely on the CAs for 
advice, the ultimate legal decisions they rely upon for final planning decisions 
come from the policies in municipal Official Plans and the provisions of 
implementing Zoning By-laws which are intended to address the hazards.  
However, these documents sometimes lag in time behind Provincial policies, 
coastal engineering work, or local experience, creating a gap between the best 
available information and enforceable law.  More fundamentally, planning 
documents have traditionally been intended to regulate development with specific 
and constant setbacks, heights, etc. that apply everywhere in a given city or 
township. This conflicts with natural hazards, which vary along a shoreline, and 
which may change over time (McRae and Watt, 2003).   As such, in these cases, 
it is important for CA staff to examine each proposal on its own merits, using the 
latest coastal engineering work and data available.  Should the municipality not 
refer to the CA, or ignore the recommendations, there is a potential for the 
development to be at greater risk to the hazard. 
 
Another common occurrence within the present application of the PPS relates to 
“lots of record”, that is, properties that are zoned residential, but have not yet 
been built upon, or that have a small seasonal cottage that the owners now wish 
to replace with a larger, permanent home.  Under the strict application of the 
PPS, these properties would fall entirely within the hazard zone and should not 
be developed.  However, there is an “expected right of development” (McRae 
and Watt, 2003) and as such, there is a need to see how this development can 
occur with a reasonable level of risk.  In this case, it is important for the 
municipality to work closely with the CA to see what mitigation measures can be 
put in place to allow the development to proceed.   The bottom line in this 
example is that even with the PPS in place, development is allowed to occur in 
the hazard zone and even with mitigation in place, there is a potential for damage 
to the structure under extreme events. 
 
Finally, there are likely many development applications that simply do not come 
before the CA for comment, either because the municipality feels there is no 
need, or because the specific zoning by-laws for the municipality do not contain 
provisions regarding erosion hazards, and those pertaining to flooding do not 
affect the development concept.  In such cases, unless the CA is notified of the 
development through some other mechanism, they have no ability to comment 
regarding any potential hazards that may exist.  For example, McRae and Watt 
(2003) report that in one case along the Cataraqui Region shoreline of the St. 
Lawrence River, they only learned of a development in a potential erosion hazard 
situation because they were asked to comment on the height of a fence 
surrounding a pool (to be built right at the edge of the cliff) under a Planning Act 
application. 
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4.3.3 Limitations and Possible Future Issues Related to Water Level Management 
 
A number of the limitations in the existing application of the PPS in Ontario were 
discussed above, but there are two key limitations that will be highlighted here 
relative to possible future water levels. 
 
First, recall that the specific flood and erosion setback criteria outlined in the 
policy are very dependant on a knowledge and analysis of a number of specific 
data sets including recession rates, historic water/flood levels, wave run-up etc.  
Similarly, where municipalities incorporate flood and erosion hazards into their 
own bylaws and planning decisions, they are based on a knowledge of a specific 
range of water levels and the maximum degree of risk associated with these that 
the municipality and homeowner wishes to take.  Should a new plan substantially 
change the water level regime, then the assumptions and specific criteria that go 
into defining the hazard criteria may no longer be valid and homes constructed 
using them may be further at risk.  As such, should the IJC change range of 
levels, this needs to be communicated clearly to both CAs and municipalities so 
that they can make adjustments as necessary to reflect the wider or narrow 
ranges of levels, or conduct a recalculation of erosion setbacks, flood elevations, 
or other criteria that influence their planning decisions. 
 
Second, given the heavy reliance on shore protection as hazard mitigation, 
particularly in the Niagara to Toronto region, the design elevation of existing 
shore protection structures becomes a key issue for future water level 
management along the Canadian shoreline.  Similar to what was presented 
earlier for the U.S. shoreline, under a regime of higher water level ranges, or 
more frequent severe high levels, structures may be overtopped more frequently 
and need to be reinforced or raised.  Under a regime of lower ranges or more 
frequent severe lows, structures may experience erosion at their toe and 
subsequently fail, or be perceived obsolete leading to their removal and creating 
a greater hazard to the structure under a return of high levels due to natural 
causes or storms. 
 

5.0 Summary and Conclusions 
 
This report has summarized existing land use, potential land use trends and 
existing coastal hazard policies along the Lake Ontario and St. Lawrence River 
shorelines of Canada and the United States. 
 
This shoreline is a heavily developed shoreline particularly along the south shore 
in New York State and from the Niagara through Toronto region in Canada.  
Residential property development predominates along the U.S. shore and in 
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Canada, although large portions of the Canadian shoreline have been kept as 
open space / parkland, or are being used for the development of a Waterfront 
Trail system.  Agricultural land use predominates in the Northumberland Region 
of Ontario as well as in Niagara, Orleans and Wayne County in New York. 
 
Despite these relatively high levels of shoreline development, it is expected that 
residential development will continue along the shoreline.  Generally, such 
development will be at the expense of large, undeveloped agricultural or natural 
space parcels.  This is particularly prevalent in Wayne, Cayuga and Niagara 
Counties in the U.S. and the Niagara, Durham, Northumberland and Frontenac 
Regions in Canada.     
 
Where new development is occurring, homes being built over the past 10 years 
are much larger than homes built over 10 years ago.  In the case of 
redevelopment, larger, permanent homes are replacing, smaller, traditional 
lakeside cottages.  Coinciding with this is a similar trend in the assessed values 
of lakefront properties.  Analysis conducted for 3 New York counties has found 
that those homes built over the past 10 years are larger than homes built greater 
than 10 years ago by a factor of anywhere from 1.3 to 2.7 and that assessed 
values have also increased by a factor of anywhere from 1.3 to 3.8.  It is 
expected that these trends will continue, and that larger, more expensive homes 
will be constructed along the shoreline, either as new development or as 
replacements to older, smaller seasonal residences. 
 
In both New York State and the Province of Ontario, coastal hazard policies are 
in place to guide development in flood or erosion hazard zones.  While these 
policies are helping to reduce the risk of hazard to development, they are not 
without their limitations.  In New York State for example, erosion setback policies 
may only be enforced in areas formally defined as Coastal Hazard Areas, which 
were last defined in 1988 and are based on mapping from 1979.  The policies 
also seem to limited in their control of “redevelopment” of existing properties (i.e., 
renovations or conversions), resulting in higher value structures being built in 
already existing hazard zones.   
 
In Ontario, the Provincial Policy Statement provides excellent guidelines as to 
how to calculate and derive erosion and flooding setbacks, however there is no 
legal requirement for municipalities to implement these setbacks.  While many 
municipalities do give regard to the policy and do take the advice of Conservation 
Authorities, there were a number of examples observed where this was not the 
case.  In addition, there seems to be a general preference for “mitigation by 
protection”, particularly in the Niagara Region of Ontario, with little concern given 
to formal setbacks or other non-structural options.  In addition, the Provincial 
Policy Statement is limited in controlling development on “lots of record”, that is 
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those lots that were formed prior to the policy, and which, under the policy are 
now totally within a hazard zone.  There is an “expected right to develop” these 
properties, and as such development in the hazard zone is allowed to occur, 
although subject to suitable mitigation being put in place. 
 
For both the New York and Ontario coastal hazard policies, the delineation of 
erosion or flood setback policies and zones, or the design and implementation of 
structural mitigation such as shore protection, is dependent on the analysis of a 
range of coastal zone data and information, including that related to water levels. 
As such, should there be a change in the Lake Ontario – St. Lawrence River 
water level regime, it is critical that this information is clearly communicated to 
the various planning agencies, Conservation Authorities, consultants, engineers, 
etc., so that they can use this new information to recalculate critical criteria and 
adjust their hazard policies as, and if required.      
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