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LOWER GREAT LAKES EROSION STUDY
LAKE ERIE AND ONTARIO DATA COLLECTION ACTIVITIES
DACW39-97-0007, Delivery Order DO04
FINAL REPORT
1.0

INTRODUCTON

1.1

Background

In early 1998, the Buffalo District of the U.S. Army Corps of Engineers initiated a
"Lower Great Lakes Erosion Study" along the shorelines of Lake Erie and Lake
Ontario. The first phase of this study involved a thorough review, collection and analysis
of a series of data related to shoreline erosion, geology, and land use. Specific data
collected included, but was not limited to:
•
•
•
•
•
•
•
•

Long-term and short-term recession rate data
Erosion hazard and impact information
Geologic information (e.g. stratigraphy, shore type, offshore geology, well records,
bore hole logs, sediment information)
Shoreline Land Use Data
Shoreline Land Use Trend Data (past and future predictions)
Shoreline Master Plans and other Planning Data
Shore Property Ownership Information (e.g., public vs private)
Available Shoreline Mapping and GIS products

The data collected will be used to develop a shoreline classification, recession rate, land
use and land use trend database for the US shorelines of Lake Ontario and Lake Erie.
The database will be the foundation for a proposed lake-wide shoreline erosion modeling
system that will be used to anticipate future shoreline erosion potential based on given
future climate and water level scenarios. The system may ultimately be used to address
issues related to lake level control, coastal zone management (CZM), potential erosion
and flooding damages and site specific designs. A companion study for Lake Michigan
sponsored by the USACE Detroit District is now heading into it’s third year.
One of the key data inputs referred to above is both long-term and short-term recession
rate data. A direct economic evaluation of potential erosion damages can be made
through the use of shoreline recession rates, or more specifically the horizontal extent of
bluff crest or dune scarp retreat over time. Land values of area lost and the value of
damage to buildings or structures associated with the shoreline recession provide an
estimate of potential damage. Thus it becomes important to have accurate and reliable
shoreline recession rate data for as much of the shoreline as possible.
USACE Contract DACW39-97-D-0007 DO04
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Another key input related to recession rates is the existing land use along the shoreline,
as well as the possible trend in land use into the future. From a potential erosion damage
point of view, it is important to know the relationship between the recession rate of a
particular stretch of shoreline and the land use or possible land use that is occurring on it.
For example, a highly erosive, developed shoreline will have greater "potential damage"
than a highly erosive undeveloped shoreline. If we have sound databases of both land
use and land use trends, we can input these into the models proposed to help predict
possible future damages along the shoreline.

1.2

Objectives of This Report

This report addresses a series of data collection activities carried out on Lake Erie and
Lake Ontario by Christian J. Stewart and VGI Vision Group International Inc. under
Contract DACW39-97-0007, Delivery Order Number DO04, Lake Erie and Ontario Data
Collection Activities.
There were three general objectives to the work carried out in this activity:
1)

2)
3)

4)

Assemble and assess all available recession rate, land use, land use trend,
shoreline classification and associated data for the Lake Erie and Ontario
shoreline;
Assess data gaps in recession rate data relative to other factors such as land use,
shore type, land use trends; and
Identify areas where new recession rate or other data needs to be calculated or
areas where existing recession rate or other data needs to be refined or revised
and provide recommendations on how to accomplish this;
Assess and evaluate a series of proposed site specific study areas for potential
detailed study in later phases of the project.

In meeting these general objectives, a number of specific tasks were carried out. These
include:
a)

b)
c)

the updating of the USACE Detroit District Lake Erie and Ontario kilometer-bykilometer Great Lakes Shoreline Recession Rate Database (Stewart, 1994) with
new (i.e., 1994-present) data;
the development of a single "best" value per kilometer recession rate database for
the Lake Erie and Ontario shoreline;
the analysis and assessment of short-term recession rates and their correlation to
periods of lower or higher water levels and if possible, on Lake Ontario, preregulation vs post-regulation water levels;
USACE Contract DACW39-97-D-0007 DO04
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d)
e)
f)
g)

i)

the development of a kilometer-by-kilometer existing land use database;
the development of a kilometer-by-kilometer land use trend database;
the development of a kilometer-by-kilometer shoreline classification database;
the development of a relational database system to assist in the identification of
priority areas for recession rate data collection or revision, and recession rate data
"gap analysis";
the application of this database system to the Lake Erie and Ontario shoreline
data set;
reconnaissance visits to proposed study site areas.

1.3

Format of This Report

h)

Section 2 of this report provides a description of the various Recession Analyses that
were completed including the update of the overall database with new data, the creation
of a single-value, or "best-value" recession rate database and the examination of shortterm trends in recession rate data, relative to periods of higher or lower water level.
Section 3 reviews the Land Use Analyses that were completed including the development
of a kilometer-by-kilometer database of existing land use, the examination of land use
trends and the development of an associated database, and the examination of ownership
along the shoreline. Section 4 provides a summary of the site visits completed along
with recommendations of areas for detailed study. Section 5 provides an introduction
and description of the Recession Rate Analysis System, a piece of software designed for
this project that will assist in correlating recession rate data with land use issues and in
selecting those reaches where new or revised recession rate data is required. Section 6
provides a description of the analyses carried out with the Recession Rate Analysis
System and presents the results. Finally, Section 7 highlights a number of
recommendations based on the data analyses and summarizes our conclusions. A series
of Appendices are also provided and detail the various data sets produced during this
project.

USACE Contract DACW39-97-D-0007 DO04
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2.0

RECESSION RATE ANALYSES

2.1

Collection of New Recession Rate Data

2.1.1 Introduction
In 1994 the U.S. Army Corps of Engineers - Detroit District prepared a comprehensive
kilometer-by-kilometer database of recession rate data for all of the U.S. Great Lakes
shorelines including Lake Erie and Ontario (Stewart, 1994). This database provides
mean, median, maximum and minimum recession rates for each kilometer reach and was
based on all available shoreline recession rate data as of March 1994.
In order to utilize this as a baseline recession rate database for the 1998 Lower Great
Lakes Erosion Study, any new recession rate data (i.e., anything updated, calculated or
created subsequent to the 1994 database) for the Lake Erie and Ontario shorelines
needed to be incorporated to this database.
To acquire this new data, two key activities were undertaken. First, in April of 1998, a
“Coastal Experts Workshop” was held in Buffalo to bring together key people from an
assortment of private and public organizations and agencies, to identify sources of data
and their availability, and to take advantage of coordination opportunities in the
execution of this study. This workshop focused on identifying all types of data available
(not just recession rate data), and resulted in a wealth of material being identified. This
has been summarized in a meeting summary found in Appendix 1.
Second, in June of 1998, a series of interviews were undertaken with county, municipal
and other government agencies around Lake Erie and Ontario. While these interviews
focused largely on planning and land use issues, a number of environmental data sets and
other information was identified. Summary notes from these interviews are found in
Appendix 2.
While the above activities identified a wealth of data available, no new recession rate
data was identified over and above that already included in the USACE database.
Updated recession rate data, however, was provided for the State of Ohio by the Ohio
Department of Natural Resources. This data was originally incorporated in the 1994
database but has undergone additional quality assurance and update since that time.
This updated data has been incorporated into the 1998 database and is described briefly
below.
2.1.2 Description of the New Data Sets

USACE Contract DACW39-97-D-0007 DO04
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In keeping with the format of the original Stewart (1994) report, this section will provide
a brief discussion of the Ohio DNR data sets. Information will be provided where
possible on:

À
À
À
À
À
À
A.

The source and method of measurement of the data
The geographical extent of the data
The nature and types of data
The methodology and timeframe for data collection
The quality, reliability and accuracy of the data
Specific issues that arose when entering the data into the "master" USACE recession
rate database.

Ohio Department of Natural Resources (Division of Geological Survey)
Recession Rate Data, 1870,s-1990.

General
As part of their shoreline management initiatives, the Ohio Department of Natural
Resources completed the calculation of comprehensive recession rate data along the Lake
Erie shoreline. Periods of record covered by the data are primarily: 1870’s-1973; 19731990; and 1870’s-1990. Some shorter periods of record exist where 1870 map
information was unavailable or of inferior quality.
This data was originally calculated in the early 1990s, but since then has undergone
rigorous quality control, checking and revision as part of the State’s Coastal Erosion Area
Mapping activities in 1997. As such, many of the data points had changed and in some
cases, new profiles/transects were added.
Method of Calculation
These data were acquired digitally using 1870 vintage Lake Survey Charts and aerial
photographs acquired in 1973 and 1990. Digital transects were spaced at 30 meter
intervals along the shoreline, resulting in over 12,000 data points. These transects are
numbered sequentially from east to west. There are gaps in the data where river
floodplains are present and across large coastal embayments. Recession values of zero
were recorded where recession has not occurred, either due to natural causes or due to the
presence of filled lands. Measurements were made along the bluff crest or point of
highest elevation along a barrier beach. Zones of accretion were not mapped in this
study.

Data Accuracy and Reliability
USACE Contract DACW39-97-D-0007 DO04
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The Ohio DNR does not guarantee the accuracy of the data provided, as they have not
been verified in the field and are subject to revision. Other authors (e.g. Anders and
Byrnes, 1991; Crowell et al, 1991) however, have reported on a number of errors
associated with the use of maps created prior to the use of aerial photography (i.e.
1800’s-1930’s) for recession rate analysis and suggest that worst case ground distance
errors of 8.5 meters or more may occur. In light of this, data generated using the 1870
vintage maps has been considered "moderately certain" and data generated from maps or
air photos subsequent to 1938-1940 are considered "highly certain" for purposes of entry
into the USACE data base.

Data Base Considerations
The 12,000 data points provided first had to be assigned into their appropriate USACE
reaches in order to be included in the data base. This was accomplished with the aid of a
series of index maps provided by Ohio DNR, which indicated profile numbers at
approximately 0.75-1.0 kilometer intervals. Reach boundaries were superimposed on
these maps and the profile numbers associated with each reach boundary were estimated
using the index profiles as a guide. While the designation of reach boundaries, and the
number of profiles falling within each reach is generally felt to be accurate, some errors
and variations may exist, due to scale limitations, as well as the configuration of the
shoreline (i.e. as not all profiles were indicated on the index maps, it was sometimes
difficult to determine precisely the profile number corresponding to the reach boundary,
and hence the number of profiles falling within each reach. This was often the case in
urban areas, where docks and other artificial structures created a highly indented
shoreline). Given the large number of data points however, and the averaging that takes
place for each reach, this is not expected to have a severe effect on the overall recession
rate assigned to each reach.
Once reaches were defined, the raw data (ASCII format) provided by Ohio DNR was
imported into a Quattro Pro spreadsheet program and divided into it’s appropriate
reaches. Detailed statistics were then calculated for the profiles falling in each reach.
These statistics were then input to the USACE data base. Both the ASCII data and the
Quattro Pro data, showing all Ohio DNR profiles broken down by reach (with
appropriate statistics) have been provided to the Buffalo District USACE on the CDROM associated with this report.
Three line entries will appear in the USACE data base - one for each of the periods of
record outlined above.

All revised recession data is listed in the "Master" Recession Rate Database for Lake
USACE Contract DACW39-97-D-0007 DO04
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Erie which can be found in Appendix 3.
2.2

Creation Of A Single-Value Recession Rate Database, Lake Erie and
Ontario Shorelines

As a first step in the analysis of recession rates and land use for this study, the revised
recession rate database created above (Appendix 3) had to be reviewed in order to select
a single, most appropriate recession rate value for each kilometer reach along the
shoreline1.
To a degree, this exercise was performed during the creation of a recession rate data set
that was prepared for the USGS and University of Virginia during the creation of a map
of Great Lakes erosion and accretion (Stewart et al., 1997). However, the logic and
assumptions used in creating this data set were never explicitly recorded, and since then,
changes in our understanding of recession and the use of recession rate data in the
establishment of hazard lands along the shoreline have occurred. As such, a review of
the data was again necessary to establish the best value of recession for each reach.
2.2.1 General Assumptions
For the USGS exercise described above, a number of general assumptions were used in
selecting the best value of recession for each reach. Generally speaking, the best value of
recession was that which:

À
À
À
À
À

Had the longest period of record;
Was the most accurate in terms of it’s “Confidence” ranking (this usually correlated
to the method of calculation used);
Had a fair number of data records within the reach;
Was used by the State in the determination of formal erosion hazard setbacks; and
Was the only estimate of recession available for the reach

In re-visiting the database for this project, we had to consider a number of other issues.
For example, many agencies (State of Ohio for example, Mr. Scudder Mackey, personal
communication) are beginning to use shorter term recession rate information to establish
setbacks as they feel it is more representative of coastal and development conditions that
have existed in the recent past. Historic data (e.g., comparing circa 1800 shorelines to
1990s shorelines) may be less representative of reality than comparing 1960s or 1970s
1

This is being done primarily out of a "database convenience" point of view in that it
provides a single, reliable value of recession for the reach that can then be assessed in
terms of accuracy relative to land use and other issues.
USACE Contract DACW39-97-D-0007 DO04
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shorelines with 1990s shorelines. Given this, we looked for such short-term data and
where appropriate given other factors such as it’s confidence, number of data points, etc.,
selected it for use here.
Second, some of the State CZM recession rate data used in determining single value
recession rates for the USGS project were fairly low in the confidence ranking. Where
these occurred and where other more confident data existed, the more confident data was
substituted.
Third, an assumption was made in the original database that recession rates of all
bedrock shorelines was zero, even if the shoreline was classified as “non-resistant”
bedrock. Recent discussions as part of a shoreline classification exercise on Lake
Michigan, and our own personal observations of highly erosive shales and other bedrock
shores on Lake Erie and Ontario have indicated that the erosion of soft bedrock areas
can be a critical component of profile retreat in these areas. In light of this, the
classification information for the Lake Erie and Ontario shoreline was consulted and
where “non-resistant” bedrock was identified, the recession rate was changed from
“0.00” to “no data.”
2.2.2 The Database
Once all data had been selected, a single value recession rate database was created. A
hardcopy of this database is presented in Appendix 4 for both Lake Erie and Ontario.
Unlike the master database, only mean recession rate values are listed, along with the
period of record, source and comments where available.
2.3

Short-Term Trends in Water Levels and Recession Rates

This task involved a closer examination of all known recession rate data for Lake Erie
and Ontario in an attempt to determine relationships between water level trends and
recession rates (i.e., can we establish with any accuracy, recession rates during high
water periods?, low water periods?, falling water level periods?, rising water level
periods?), as well as to determine if recent recession rates have been significantly
changed (relative to long-term historic rates), as a result of shoreline modification,
development, changes in sediment supply, and in Lake Ontario's case, to determine if
existing data indicates any significant differences between pre and post-regulation
recession rates.
Existing recession rate data was examined with reference to periods of higher or lower
water levels on the Great Lakes in order to determine if there were any data sets that were
calculated over a high water, or low water level period. The theory here was that by
USACE Contract DACW39-97-D-0007 DO04
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pulling these data sets out, we might be able to get a better handle on whether or not the
data reflects increases in erosion rates during high water and decreases in erosion rates
during low water, a case commonly observed by shore property owners.
2.3.1 Lake Ontario
For Lake Ontario, no clear short-term periods of record for high water or low water
periods were extractable from the existing database. The majority of data that exists is
that from the NY State Department of Environmental Conservation and it covers the
period 1879-1975, with no additional sub-periods identified. As such, an analysis of
short-term water level trend recession data was not possible for this lake.
Limited data were available however for conducting an initial comparison of preregulation recession rates. In this case, the master recession rate data set (Appendix 3)
contains a set of recession data calculated for the period 1938-1951 and covers the
section of shoreline from approximately Reach 220-275 (most of Oswego County
including the eastern Lake Ontario sand dune area). Unfortunately a set of post
regulation data did not exist for this area, however a long-term recession rate data for this
shoreline (1875-1979) does exist and can be used for some crude comparisons.
Figure 1 presents a simple scatter diagram of the 1938-1951 and 1875-1979 data. A
quick observation shows that during the 1938-1951 period, there were a higher number
of occurrences of recession rates of 0.4 meters or more (10 to 2). Similarly, out of 24
reaches where comparable data existed, the pre-regulation data was higher than the longterm average 58% of the time. In these cases, the average rate of recession for the 19381951 period was 0.5 meters per year higher than the 1875-1979 data (0.6 meters per year
compared to a rate of 0.1 meters per year).
What this seems to indicate for this particular set of data is that recession rates during
1938-1951 (a period that does not include impacts of lake regulation) are higher than the
period 1875-1979 (a period that does include impacts of water level regulation). While
an initial interpretation of this result may be that lake regulation has had some effect in
lowering recession rates for this shoreline, one must be cautious to note that there are a
range of other factors that need to be considered before making this statement
conclusively. First, it would be nice to have a data set that represents a period
exclusively after regulation began, not one that includes both a pre and a post-regulation
period. Second, the tail end of the data set used for the pre-regulation period (19381951) most likely incorporated recession impacts due to the beginning of the 1950’s high
water level event on the Lake. Thus, rates may be higher during this entire period
because of the potential for accelerated rates during the high water period. Third, there
are a range of additional "causal" factors of erosion that must be examined for each
period under consideration. Examples include differences in frequency and severity of
USACE Contract DACW39-97-D-0007 DO04
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storm events, differences in wave climate, differences in sediment budget and transport,
and any "landside" differences between the two different periods to see if any man-made
activities have influenced recession rate changes.
Future analysis of recession rates for Lake Ontario should focus on establishing recession
rate data and trends over higher and lower water level periods, as well as on an a more
robust analysis of pre and post-regulation recession rates for a variety of shore types.
1938-1951 RR vs Long-Term Mean
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Figure 1 - Pre-Regulation Recession Rates vs Long-Term Average, Lake Ontario
2.3.2 Lake Erie
In reviewing the data for Lake Erie it became apparent that there were generally 2 high
water period data sets that could be extracted. These are loosely defined as the 1970s
high water period (1968-1973 data for Reach 582-679 along the Ohio shoreline) and the
1980s high water period (1982-1986 data for Reach 225-262 along the Pennsylvania
shoreline). In addition, one data set was available covering the low water period of the
1960s (1957-1968 data for Reach 582-679 along the Ohio shoreline).
All high water and low water recession rate data that was extracted from the database has
been printed separately in Appendix 5. The headings in this Appendix include:

USACE Contract DACW39-97-D-0007 DO04
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REACH
70HWRR = 1970s High Water Recession Rate Value
70POR = Period of Record Associated With the RR Value and the Source
80HWRR = 1980s High Water Recession Rate Value
80POR = Period of Record Associated With the RR Value and the Source
LWRR = Low Water Period Recession Rate Value
LWPOR = Period of Record Associated With the RR Value and the Source
It should be noted that the single value recession rate database (Appendix 4) and the
short-term trend information are actually included in one continuous spreadsheet file.
They have been printed separately because of paper size limitations.

2.3.3 Short Term Recession Rate Analysis
In order to better visualize the relationship between long term recession rates and shortterm trends, two simple graphs were created with the data. These are found in Figure 2
and 3. Figure 2 depicts long-term recession rate data vs 1980s high water recession data
found for the Pennsylvania shoreline. Figure 2 depicts long-term recession rate data vs
1970s high water data and 1960s low water data for a portion of the Ohio shoreline.
Examination of these graphs shows some simple but interesting relationships.
In the majority of cases, recession rate data calculated over the high water level periods is
significantly higher than the long-term average rate of recession utilized. A bit of an
exception to this is the data for the Pennsylvania shoreline (Figure 2) where the longterm recession rate is higher than the 1980s recession rate for a number of reaches.
Where "Low Water" recession rate data is available (Figure 3, Ohio shoreline), it was
found to be generally lower in all cases versus both long-term data and 1970 s high water
data.
A graphical representation of this nature makes it easy to identify recession "hot spots",
whether one is looking at the long-term data or the short-term trend information. It
certainly seems to raise a red flag as to those areas that may experience severe problems
during a high water period, or those that may se reductions in recession rate in a low
water period. Granted, the data is a bit biased based on where researchers have
conducted studies, but it seems to serve as a good starting point for hazard identification.

USACE Contract DACW39-97-D-0007 DO04
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Figure 2 - Lake Erie Short Term Trend Recession Rate Data, Reach 220-285
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Figure 3 - Lake Erie Short-Term Recession Rate Trend Data - Reach 520-680
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3.0

LAND USE ANALYSIS

3.1

Determination of Existing Land Use By Kilometer Reach

In order to be able to correlate recession rates with existing land use along the shoreline,
it was necessary to establish the existing land use associated with each 1 km reach
segment, as this level of detail in the data had never yet been derived. This data was not
easily extractable from existing USACE Detroit or Buffalo GIS databases electronically
and thus was done manually.
Land use maps (plots) and USGS topographic maps of the Lake Erie and Ontario
shoreline with 1km tick marks on them were obtained from USACE Detroit and utilized
in this exercise. Proceeding linearly along the shoreline, all land use classes occurring in
each reach were recorded in a column in the database. Only land use classes within a
maximum of 0.5 km of the shoreline were recorded. In many cases, particularly where
residential development was present, only the most adjacent land use to the waterline was
recorded. Where residential development occurred along with other land uses, estimates
of the linear percent of the reach occupied by the residential categories were made.
The land use data compiled in this exercise is circa 1978. Additional land use data
including reports and mapped information was also obtained from a number of counties
and municipalities visited during our site visits. Where appropriate, this data was also
incorporated into the database.
Land use by reach data is presented in Appendix 6, along with data for land use trends,
and ownership (see discussions below).

3.2

Determination of Land Use Trend Information

Land use trend information was available from two key data sources for this study.
These are summarized here.
3.2.1 Land Use and Land Use Trend Data Collected During the IJC Reference
Study
Past, present and future land use trend information for Lake Erie and Ontario was
collected as part of Phase II of the IJC Water Levels Reference Study (Taylor and
Gauthier, 1993). The data was based primarily upon responses provided from
questionnaires that were distributed to regional planning entities along the shoreline.
Questions were posed that requested their best estimations of current development
USACE Contract DACW39-97-D-0007 DO04
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percentages (circa 1990), past development percentages (circa 1980) and anticipated
development percentages (circa 2000).
Land use trends generated in this study refer exclusively to new development in the
residential, commercial / industrial and public infrastructure categories. Ten-year
development trends that were generated represent the increase in percentage of the
shoreline that is expected to be developed into any of these three categories. Data at the
county level for the Lake Erie and Ontario shoreline is presented in the table below.
County

Lake Erie
Michigan
Monroe
Ohio
Lucas
Ottawa
Erie
Lorain
Cuyahoga
Lake
Sandusky
Ashtabula
Pennsylvania
Erie
New York
Chatauqua
Erie
Lake Ontario
New York
Niagara
Orleans
Monroe
Wayne
Cayuga
Oswego
Jefferson

1990 Development
(%)

10-Year Trend (%
increase ~19902000)

Estimated Possible
Development (%)

46.1

+10

65

48.2
54.4
8.5
68.2
80.3
83.5
64.1
67.7

+5
+10
+5
+7
+4
+1
+5
+10

60
75
40
85
95
100
90
95

38

+5

80

41.8
68.2

+1
0

95
100

68.6
78.8
63.3
54
58.7
58
42.6

+4
+9
+8
+7
+6
+4
+3

95
90
75
85
85
80
80

Source: IJC Land Use and Shoreline Management Task Group Report (Taylor and Gauthier, 1993).

A number of difficulties were encountered in the collection of this data. First, there was
a lack of responses for nearly 15% of the shoreline counties and different interpretations
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of what should be considered "developed." Second, while explicit instructions were
provided to each office, little consistent quality assurance measures could be enforced.
Significant efforts were put forth to compare responses to published land use estimates
for all locations. In the case of non-respondents, judgments were applied to interpolate
responses from adjacent counties to determine trends, but not development percentages
in the past, nor in the future.
3.2.2 Site Visits and Related Reports
Site visits along the shorelines of Lake Erie and Ontario were carried out in the summer
of 1998. Visits to these areas focused on discussion with local planning officials.
Questions on existing land use and future land use trends were asked during all
interviews. It was also obtained through field observation and notes / photos where
possible. All information collected has been summarized in the table below and is
available in more detailed format (Appendix 2) should it be required. All usable
information on land use trends was extracted from this information and used for defining
land use trend indices (see 3.2.4 below).
In addition to this anecdotal data, we have acquired various land use plans, Master Plans,
Zoning By-Laws and Local Waterfront Revitalization Plans (State of New York) from a
number of county and state officials during our site visits. This material has been
reviewed to determine the availability and usability of any "Land Use Trend" information
for entry into the database. Information obtained from these reports is noted in the
"Trend Comments" field of Appendix 6.

Anecdotal Land Use and Land Use Trend Information Obtained From Erie and
Ontario Site Visits
County

Source of Data

Lake Erie
Monroe, MI

Lucas, OH

Monroe County Planning
Department

Lucas County Department of
Planning
Toledo Metro Area Council of
Governments

Ottawa, OH

Land Use/Trend Information

À
À

Significant development pressure on most
shoreline properties
Condo project proposed for Lost Peninsula,
Detroit Beach, Woodland Beach and Grand
Beach.

À

No Data

À

No Data

No Interviews

USACE Contract DACW39-97-D-0007 DO04

Page 15

U.S. Army Corps of Engineers - Buffalo District

Erie, OH

No Interviews

Lorain, OH

No Interviews

Cuyahoga, OH

Cuyahoga County Planning
Commission

À
À
À
À
À
À

Lake, OH

Lake County Planning
Commission

À
À
À

Sandusky, OH

Ohio Department of Natural
Resources

Ashtabula, OH

Ashtabula County Department of
Planning

Erie, PA

Erie County Department of
Planning

No Land Use Data obtained

À

No Data

À
À
À

NY State Dept. Env.
Conservation

À
À
À

Chatauqua County Department
of Planning

Most waterfront property is residential with
small enclaves of industrial and
commercial.
Western portion of the county is fairly
heavily developed but in the east only 6065% developed.
Development pressures in the east have
been relatively low…only 2 subdivisions in
last 30 years.

À

À

Chatauqua, NY

Majority of property is in private
ownership.
Land use not changed much since 1977.
Most of the shoreline has been developed
for much of the last 30-40 years.
Public access limited to a few municipal
parks and one state park.
Currently updating land use to 1996 air
photo data.
A little bit of conversion from older
permanent homes to newer permanent
homes in a few areas…new homes are
high-end, luxury, million dollar homes.

À

Master Plans available for all townships
Cottage communities in eastern part of
county converting to year round residential.
State Game Lands at extreme west end of
county…no development planned.
Area just west of Lake City has some
potential for development.
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.
Development proposals exist for Silver
Creek area and for a park in Town of
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À

Erie, NY

NY State Dept. Env.
Conservation

Erie County Planning and
Development Department

À
À
À
À
À

Lake Ontario
Niagara, NY

NY State Dept. Env.
Conservation

À
À
À

Niagara County Department of
Planning

Orleans, NY

Orleans County Department of
Planning

À
À
À
À
À
À

Monroe, NY

Monroe County Department of
Planning

À
À
À

Portland
Plenty of space available for development
but limited by lack of lake access (bluff
shorelines) and lack of sewer and water
service.

Bethlehem Steel Plant possibly
decommissioned and developed.
No significant development pressures in
Evans or Brant. Zero growth.
Hamburg has a bit of development but
most in place since WWII.
Some discussion of subdividing large estate
properties in Hamburg and Evans and
getting into condos.
Development pressures focus on inland
areas.

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 $200300K.
Appreciated significantly in last 5 years.
Lakeshore areas started being developed
intensely in last 5 years…condos on bluff
in Porter area.

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.

All communities have Master Plans
Potential additional waterfront
development in area east of Hamlin
Recreation opportunities study completed
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À
Wayne, NY

No Interviews

Cayuga, NY

No Interviews

Oswego, NY

New York Sea Grant

Oswego County Planning
Department

À
À
À
À
À

Jefferson, NY

Jefferson County Department of
Planning

À
À

in 1990.
Most future development potential would
occur in Charlotte area, or along the
riverfront.

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

3.2.4 Development of Land Use Trend Indices Database
One of the tasks to be carried out for this project was to determine recession rate data
gaps relative to changes in land use that are anticipated to occur. For example, if we
estimate that a particular reach is going to show an increase in development, and there is
presently no recession data available for that reach, it becomes important to collect or
develop recession rate data for that reach. If we keep things at this simplistic level, our
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 each reach
under consideration.
The land use trend data obtained from the IJC study and from the anecdotal information
derived from interviews with planning officials, generally provides us with specific
percentages of development increase expected. While it would be simple enough to use
this data as developed, there are a number of issues that arise that we feel prevent this
from occurring. These include differences in the way the data were collected, lack of
confidence in the data generated in the IJC study, differing time periods over which
trends were estimated (e.g., 1991-2000, 1978-1992), and inclusion of slightly different
land uses in "developed" categories.
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Given these concerns, we felt that instead of using the data directly, we would use it as a
starting point to develop a series of "Land Use Indices" that provide a more consistent,
lakewide assessment of the potential land use trend in each reach. In developing these
indices, our 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, we have developed a simple 5 step index:
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, IJC land use trend data developed
for the States of Ohio, Pennsylvania and 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 data for New York, Pennsylvania, Ohio and Michigan
shorelines
2. Adjusted reaches accordingly based on assumptions above
3. Adjusted any reaches based on information obtained from planning officials or
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personal observations
Land use trend indices for each reach are presented in the LU_TREND column of
Appendix 6.
3.3

Determination of Ownership

Ownership information has been obtained from topographic maps and through
information recorded during site visits. The following types of "ownership" have been
identified in the database:
State Parks
National Lakeshores
Township Parks
State Forests
National Forests
Large Scale Developments
City / Town Boundaries
Nuclear Plants (Some)
Large Industry or Utilities (Some)
Harbors
This information is presented in the "OWNERSHIP" column of Appendix 6.
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4.0

COASTAL SITE VISITS SUMMARY

4.1

Introduction

As a preliminary exercise in the Lower Great Lakes Erosion Study (LGLES), a Coastal
Experts Workshop was held at Buffalo District USACE offices in March of 1998. The
purpose of this workshop was to gather key Lake Erie and Ontario coastal experts and to
ascertain from them the types of data that exist for these shorelines. A key activity at
this workshop was the nomination of a series of site specific areas that could be subject
to more detailed investigation during subsequent phases of the LGLES. The net result
of this exercise was the nomination of 29 sites (13 on Lake Ontario and 16 on Lake
Erie).
The sites proposed for more detailed investigation included:
Lake Ontario
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Sandy Pond/North Pond – Eastern Lake Ontario Sand Dunes
Nine-Mile Point – Sunset Beach
Fort Ontario – Oswego
McIntyre Bluffs
Chimney Bluffs State Park
Sodus Bay – Sodus Point – Crescent Beach
Irondequoit Bay – Rochester
Braddock’s Bay
Hamlin Beach State Park
Lakeside Beach State Park
Golden Hill State Park
Olcott Harbor
Wilson-Tuscarrora State Park

Lake Erie
1.
2.
3.
4.
5.
6.
7.
8.
9.

Sturgeon Point, NY
Evans Beach, NY
Cattaraugus Creek, NY
Silver Creek, NY
Sheridan, NY
Dunkirk – Pt. Gratiot, NY
Barcelona, NY
Erie Community Park / Elk Creek, Pa.
Pennsylvania-Ohio Border
USACE Contract DACW39-97-D-0007 DO04

Page 21

U.S. Army Corps of Engineers - Buffalo District

10.
11.
12.
13.
14.
15.
16.

Geneva State Park - Geneva-on-the Lake, OH
Painsville, OH
Mentor-on-the Lake, OH
Vermillion to Huron, OH
Cedar Point / Sheldon Marsh, OH
Sand Beach, OH
Maumee Bay State Park, OH

To get a better handle on the nature of the individual sites proposed and to prioritize
those more suitable for detailed investigations, VGI Vision Group International Inc.
was contracted to conduct a series of coastal site investigations to document and record
general characteristics of each site and to provide recommendations as to those most
suitable for further investigation.
To this end, site visits were conducted in June and August of 1998. The first of these,
conducted by Mr. Chris Stewart and Mr. Norm Healey of VGI, were brief reconnaissance
visits to a few select sites along the Lake Ontario and Erie shorelines. The second of
these were more detailed visits to all of the proposed sites. The detailed visits were
conducted by Chris Stewart of VGI who was accompanied on the Lake Ontario sites by
Mr. Mike Mohr (USACE Buffalo) and Mr. Jack Davis (USACE-WES-CHL) and on the
Ohio Lake Erie sites by Mr. Don Guy of the Ohio Department of Natural Resources.

4.2

Site Descriptions

For each site, observational data on shoreline characteristics, flood or erosion hazards,
data availability, level of development, land use, offshore/nearshore characteristics, etc.
was noted. Photographs were taken for each site.
Appendix 8 of this report provides detailed descriptions of each of the sites visited and
highlights relevant characteristics of the site that would make it a suitable candidate for
further detailed investigation. Each site description follows a similar format and consists
of the following sub-headings:
•
•
•
•
•

General Description / Location
Geological Characteristics
Coastal Hazard / Development:
Data Availability
Recommendation for Further Study
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4.3

Sites Recommended For Further Study

In the interests of brevity in this main report, short descriptions of just those sites
recommended for further study are provided here. The reader is referred to Appendix 8
for detailed descriptions and photographs of each site.

4.3.1 Lake Ontario
1.

Sandy Pond - North Pond

Located at the eastern end of Lake Ontario and extending from Mexico Point and the
Little Salmon River in the south to Southwick State Park in the north, the eastern Lake
Ontario sand dunes represent one of the few barrier island complexes found on the Great
Lakes. The area is characterized by the relic dune/barrier beach environment that exists.
Dunes are on the order of 10-15 meters in height and are actively eroding and migrating
to the east in many areas. Some areas consist of bluff shorelines with some clay content
(eroding drumlins). Dune crests are well vegetated with older trees and shrubs. Where
beaches exist (Nature Conservancy property, Southwick and Selkirk State Parks), they
are relatively wide and gentle sloping. There appears to be a net sediment deficit in the
area which is leading to the loss of sand and the exposure of cobbles in many areas. In
one area this has been exacerbated by sand mining that has been allowed. Outside of
State Park and Nature Conservancy areas, this shoreline is generally well developed with
both seasonal and permanent residential properties. A relatively large trailer park exists
just north of Selkirk. Shore protection, where it has been constructed, varies from simple
sandbagging, to revetment structures made from concrete rubble and slabs. Generally all
protection observed was of poor quality and not well engineered. Homes to the north of
Southwick State Park are close to the present high water mark and would be threatened
primarily by flooding during higher water levels and strong storm activity from the west.
Given the nature of the site, the interest of local conservancy groups (TNC) and the
significant data collection activities conducted to date, this area would make an excellent
candidate as a study site for a sandy beach shoreline. Of particular interest is the
response of a relict shoreline of this sort to water level changes, and also to shed some
light on where the sediment is going, since there seems to be a net transport away from
the area, resulting in potential loss of the barrier complex.

2.

McIntyre Bluff

McIntyre Bluff is located at the end of McIntyre Road (via Center Road) approximately
3-4 kilometers northeast of Fair Haven Beach State Park and Little Sodus Bay. McIntyre
Bluff is a glacial drumlin oriented N/S and is part of a large drumlin field located in this
area of New York State. West from the McIntyre Road access, the drumlin transitions
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from approximately 10 m high to a roughly 25 m high, raw faced bluff. Composition
consists largely of sandy clay with many large cobbles and boulders suspended in the
clay/sand sediments. The material appears to be well mixed with very little if any
stratigraphy present. As one goes west from McIntyre Rd., there is a cobble beach (~5m
wide) at base of bluff, as well as a small clay ledge at the bluff base with sand and gravel
at shoreline. Beach materials are generally well rounded, although larger more recent
boulders and cobbles have been deposited in some areas. Cobble size becomes finer
toward the west. Gullying, as well as slump failures, are prevalent along the face of the
bluff. Two of the larger slumps present appear to be a few years old and likely
groundwater induced. At the western end of drumlin the bluff face has a milder slope, is
vegetated and lowers in elevation. The ~10m wide cobble beach at the base was a level
berm and was about 0.5m above water level. As the drumlin disappears, the shore
transitions into a low gravel barrier bar about 1-2m above water level. Trees are growing
out of the beach in this area indicating a recent recession of the shoreline. These trees
could be used as markers in future photographs of the site. This barrier bar separates
McIntyre Bluff from Sitts Bluff to the west. This area is largely undeveloped, although
there are some properties along McIntyre Road that may be threatened by gullying and
continued erosion of McIntyre Bluff. There are also a few small cottage properties
located along the gravel barrier between McIntyre and Sitts Bluff that could experience
flooding in sever storm and high water conditions. Given the geological nature of this
area, the high erosion rates in evidence and the mix of shore types and conditions (low
bluff, high bluff, cobble beach, barrier beach), this site rates extremely high and is
recommended for further detailed study. It is a good example of a "pure" cohesive bluff
shoreline and further examination will help to shed light on how these features and shore
types respond to water level changes.

3.

Chimney Bluff

Chimney Bluff is located approximately 11km west along the shoreline from McIntyre
Bluff and approximately 6km east of Sodus Point. Chimney Bluff, like McIntyre Bluff, is
a truncated drumlin, however it is a bit higher in elevation (~25-35m). Looking west
along the shoreline, the bluff height rapidly changes from about 6m to over 25-35m in a
distance of less than 100m. At the base of the bluff is a gravel/cobble beach with
sand/gravel at the shoreline. Erosion of the bluff results in small fans of clay intermixed
with the beach materials. The bluff is notched at the toe (though not everywhere) due to
wave activity. There are also a significant number of large erratics just lakeward of the
waterline. Bluff composition is again a sandy clay with a large amount of suspended
cobbles and boulders, although the material appears to have a higher clay content than at
McIntyre Bluff. The bluff is experiencing very irregular erosion with the formation of
large slumps, valleys and "hoodoos" - the "Chimney" features. Minimal vegetation is
present on the steep bluff face. Further west the bluff becomes vegetated and curves
toward a headland. This area is undeveloped and is likely to remain so given the obvious
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erosion hazard and the presence of the State Park lands. This site would also be an
excellent site for a more detailed analysis of bluff response to changing water level
conditions and other erosion processes. McIntyre Bluff may be a more diverse site.
There may also be an opportunity to study McIntyre, Sitts and Chimney Bluff as one
study area, given their similar geologies and other characteristics.

4.

Sodus Point - Crescent Beach

This study site consists of the small communities of Lake Bluff and Sodus Point and the
narrow gravel barrier called Crescent Beach which separates Sodus Bay from Lake
Ontario. The intersection of Sodus Bay with Lake Ontario is "anchored" on the west and
east respectively by the communities of Sodus Point and Lake Bluff. The Lake Bluff
area is a small truncated drumlin that is heavily eroded. Sodus Point rises from a low
lying area at the channel entrance to cohesive bluffs approximately 10-15m high at the
western edge of Town near the Sodus Point Lighthouse. Sodus Bay is separated from
Lake Ontario by a long, narrow gravel/cobble barrier known as Crescent Beach. Along
this area, cobbles are plentiful along the eastern edge and there is a gradual transition to
sandier deposits in the middle of the barrier and then cobbles again near it’s western
extent. The shoreline fronting the community of Sodus Point consists of a wide sandy
beach in the area just west of the breakwater and transitions to a narrower, cobble beach
towards the Lighthouse. Significant flood and erosion hazard exists in this area. Homes
located on the bluff shorelines of Lake Bluff and near the Sodus Light are very close to
the edge and threatened by erosion. Homes located on Sand Point within Sodus Bay are
extremely low lying and are subject to flooding from high water levels. Observations in
June of 1998 at these properties saw some areas with docks underwater and others with
only 0.5 m or less of "freeboard" available. In the Crescent Beach area, homes along the
eastern and central portions of the barrier. Homes to the west extent of Crescent Beach,
in the Charles Point area, are significantly threatened by present day water levels and
many have suffered severe damage. Shore protection in this area is non existent or of
extremely poor quality. This site encompasses a number of interesting features and may
be worth further detailed investigation given that it is a well-developed headland-barrier
system, and presently has a number of flood and erosion hazard issues. Additional
information could be gleaned in a number of areas including response of bluff shorelines,
response of gravel barriers, and backwater flood effects and impacts. There is high
public interest in this site as well, which may aid in gathering data and other information.

5.

Braddock Bay

Located approximately 4 km along the shoreline west of the Genesee River mouth and
the City of Rochester, the Braddock Bay site is comprised of the 4 cottage communities
of Island Cottage Beach, Crescent Beach, Grand View Beach and Braddock Heights
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(town of Greece), as well as Braddock Bay State Park. This entire stretch of shoreline is
comprised of low-lying barriers fronting a series of small ponds (Round Pond, Buck
Pond, Long Pond, Cranberry Pond). At the eastern end of the barrier system (Island
Cottage Beach), the beach is approximately 15m in width and rise to an elevation of 12m above the existing water level. Sand supply in this area appears plentiful and very
cobbles or stones are present. Moving westward along the barriers, the sand supply
diminishes and the Crescent Beach area the beach has narrowed to 3-6m. Further west
at Grandview Beach and continuing through to Braddock Heights, the sand supply has
completely diminished and the natural shoreline is obliterated by varying types and
quality of shore protection structures. This area is extremely heavily developed with
properties being at or very near the existing water level and with varying types and
quality of protection present. Flood and erosion hazards are obvious concerns, although
properties in the Island Cottage Beach area may be afforded some protection by the wide
beach present. Structures are primarily seasonal in appearance, but many have been
converted for permanent use and a number of newer homes are present. This site would
make an excellent candidate for examination of coastal response in a heavily developed
barrier system. Questions that need to be examined include sediment budget (why is
area sand starved?), what are the impacts of shore structures on sediment supply?
Downcutting in nearshore? There is a vast amount of interesting activity occurring here
both from a process and a human impact point of view and it bears further investigation.
This may also provide a good contract and comparison site to the largely undeveloped
barrier system suggested for study at Sandy Pond - North Pond in the eastern end of the
lake.

6.

Hamlin Beach State Park

Hamlin Beach State Park is located approximately 40km west of the City of Rochester
along the Lake Ontario Parkway. The shoreline of the park can essentially be divided
into 4 distinct units. At the eastern end of the park, the Yanty Creek Marsh is protected
by a low lying, sandy barrier that is actively eroding as evidenced by fallen trees. The
park is presently considering placing a revetment in this area. Extending approximately
1 km west of the marsh, a low bluff shoreline is in evidence, protected by a rip-rap
revetment. Historic recession rates for this area are on the order of 0.4 m per year, but
little recent erosion was in evidence during our observations. The middle section of the
park is characterized by an extensive groin field and beach nourishment project. The
groin field was constructed and filled in the 1950s and has not been replenished since
that time indicating that they are stable and very little sand has been lost from the
system. This area serves as the main swimming beach for the park. To the west of the
groin field, two small headlands (Bluff Beach and Devil’s Nose) anchor a crescentic
shaped, sandy beach. This beach is generally very stable, although a low revetment has
been constructed at it’s western extent to minimize erosion of the backbeach zone in this
area. Flood and erosion hazards for this site are low, as the park is undeveloped and is
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expected to stay that way. Any erosion problems are being handled effectively by park
management. The groin field is ver stable and provides adequate protection to this
portion of the park. The diversity of shore types in this one location and the lack of
development make this site a good candidate for further study. Park access is also a
benefit for any ground based field work that may need to occur.

7.

Golden Hill State Park

Golden Hill State Park is located on the Lake Ontario shoreline, just west of the border
between Niagara County and Orleans County, approximately 9 km northwest of the town
of Lyndonville. The eastern part of the park features the entrance of Golden Hill Creek to
Lake Ontario and the main feature here is a small boat marina and launch area. Just east
of the boat launch, the shore consists of very low (~2-3m high), eroding till bluffs (likely
remnant glacial outwash sediments) fronted by a gravel/cobble beach. To the west, the
shoreline curves into a bit of a headland (Thirtymile Point) that consists of a ~5m thick
deposit of glacial till, overlaying thinly bedded shales and limestone, which lie
approximately 1-2m above the existing waterline. The till has eroded back in places
faster than the bedrock, creating a small terrace at the toe of the bluff. Erosion of the till
bluff in the west portion of the park is threatening a number of campsites and a historic
lighthouse found here. To protect the lighthouse, the park has installed an armorstone
revetment and a small groin structure. The revetment however has not been tied in to the
groin structure and this has led to some erosion around the right side of the revetment
structure. No other hazards were observed. This site is one of the best examples
observed on Lake Ontario of a composite shoreline of this nature, with glacial till
overlying exposed bedrock. Further examination of this site would be useful to
determine the nature by which such sites respond to coastal processes and water level
changes.

4.3.2 Lake Erie
1.

Evans Beach

Evans Beach is located immediately west of the Town of Angola and immediately to the
east of the shorefront community of Grandview Bay. It is an extremely wide and long,
sandy beach that is artificially nourished. The beach appears very stable and has
excellent access. The nearshore zone here appears relatively deep as boats were moored
just off the beach face. This area is heavily developed with a mix of seasonal,
recreational and permanent properties and businesses. No flood or erosion damages were
in evidence, however homes in the Grandview Bay area were protected by seawalls and
concrete blocks. This site provides one of the few, wide sandy beach examples on the
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U.S. shore of Lake Erie available for further study. The fact that it is a nourishment
project may provide further reason to study the site, in order to obtain further information
on the response of such projects to coastal processes and water level change.

2.

Barcelona

The Town of Barcelona is located north of the Town of Westfield, NY. To the east of the
harbor structures, the shoreline is characterized by excellent examples of composite shale
bedrock / glacial till cliffs rising 10m above the waterline (5m bedrock, overlain by 5m
till). Moving back to the west toward the harbor structures, a small fillet beach is
present (~10m wide) and extends to the base of the bedrock. This back beach area is
also well vegetated. Closer to the harbor structures, the till overburden diminishes. A
close look at the bedrock reveals very thinly bedded shales that are extremely fragile and
highly weathered and eroded. Large chunks were very easily removed with fingers or a
pocket knife. Faults were visible in the face of the bluff. West of the harbor structures,
a wide (~25m) sandy beach is present. A number of cobbles and coarse materials are
present and the back beach area shows some small, incipient dune formation, with low
dune vegetation beginning to grow. The beach extends to the west for approximately
1km, where it pinches out and the shore transitions back to same type of bedrock/till
cliffs found to the east of the harbor. The bedrock cliffs in this area are actively eroding
as evidenced by the fragile nature of the material, a series of wave cut notches at the base
of the cliffs in some areas and the presence of fallen trees. Historic recession rates are on
the order of 0.1-0.3m per year. Development on these cliffs is minimal in Barcelona,
however a few properties further west in the community of Forest Park may be
threatened by this erosion. In the beach area just west of the harbor structure, properties
are afforded protection by the wide beach, as well as by concrete blocks and other minor
forms of shore protection present. This site would make an excellent candidate for
examination of coastal processes and water level change on a bedrock and on a
composite bedrock/till shoreline. The characteristics of the site are similar to those
found at Dunkirk, Sheridan and Silver Creek, however easier access makes this site more
favorable. The presence of a sandy beach environment and the presence of the harbor
structures will also allow a number of different scenarios to be examined relative to the
impacts on and of these features.

3.

Lake Erie Community Park / Elk Creek Pa.

Just north of the town of Lake City, Pennsylvania, this site represents a 2.5-3km stretch
of shoreline bounded by Elk Creek on the west and Lake Erie Community Park on the
east. This site is characterized by excellent examples of high, cohesive till bluffs, 25-30m
in height, with extensive evidence of recent slumping, gullying and other small scale
failures. Failures seem to be primarily block failures as opposed to rotational or conical
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groundwater failures. Discussion with a park resident indicate loss of approximately 910m of shoreline over a 10 year period. This would coincide well with available historic
data for the area of 1.3m per year. In places, the bluff is fronted by a very narrow beach .
Thick deposits of gray, lacustrine clay outcrop at the toe of the bluff. Also present are a
great number of recently eroded trees and other vegetation. The bluffs are broken by the
entrance of Elk Creek to the west. Significant sand and gravel deposits appear to have
accumulated here and these were being disturbed and redistributed as part of some type
of shoreline project A number of trailer sites and park structures are threatened by the
severe bluff erosion occurring at the Community Park. However, the trailers are
generally mobile and can be relocated. A small cottage community just east of Elk Creek
however, is less mobile and is under severe threat of erosion damage and property loss.
This would make a good high cohesive bluff study site. Access is good, some data likely
exists and it is fairly representative of the nature of a good portion of the Pennsylvania
shoreline in this area (i.e. west of Presque Isle).

4.

Geneva on Lake

Located approximately 6km north of the Town of Geneva along Highway 534, this site
encompasses Geneva-on-the-Lake State Park and the summer resort community of
Geneva-on-the Lake, Ohio, a total shoreline length of approximately 4km. The "Geneva"
shoreline consists primarily of low (5-7m high) composite bluffs, with sandy materials in
the top half and glacio-lacustrine materials at the base. The bluffs are actively eroding at
a rate of 1-5m per year. Evidence of this erosion is most severe at the eastern edge of the
Park, where a number of trees have fallen in the water and where numerous previous
attempts at shore protection have failed. The State Park shoreline is essentially artificial
due to fill, protection and marina construction activities, and most of the Town shoreline
has lost it’s natural characteristics due to fill and shore protection activities. On the west
side of the marina jetty in the Park, a good size fillet beach is present. Erosion at the east
end of the Park has been an ongoing problem and attempts to stop it have repeatedly
failed, including a USACE Low Cost Protection Project. The Town has also had an
ongoing erosion problem and private property owners have installed a variety of shore
protection structures. Despite the obvious erosion problems, new construction is taking
place and new condominium units have been constructed at the western edge of Town.
Fortunately the contractor has graded the bluff in this area and installed a wellengineered armorstone revetment to protect the buildings from erosion. This may be a
suitable study site for examining response of a low, moderately developed bluff
shoreline, as well as looking at other aspects including impacts of State Park
development on adjacent shorelines, and impacts of shore protection. Good data sources
and access are also a benefit. May be comparable to sites at Mentor-on-the Lake, Ohio
or Willowick, Ohio with similar characteristics.
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5.

Painesville-on- the-Lake

Painesville-on-the-Lake is a small lakeside community just north of Painesville, Ohio
and approximately 5km east of the mouth of the Grand River and Fairport Harbor. The
shoreline here is characterized by steep, severely eroding, glacial till bluffs,
approximately 18-20m in height. The bluffs are composed primarily of glacial till, with
some glacio-lacustrine sediments in the top portion. Near the west edge of the
community a small, narrow beach was present. The bluff is actively eroding as
evidenced by the presence of slump scars and mass wasting debris in many areas. The
site has a history of large bluff failures, with major ones occurring in the 1950s and
another in 1994. Rates of recession historically are on the order of 2.0m per year. The
severe erosion in this area has resulted in the loss of significant residential structures and
infrastructure over the years. Present homes are being threatened and a number have
been abandoned. At the eastern edge of the community, the road and a small church are
also threatened. Pipelines and other municipal infrastructure are also exposed and being
damaged by the erosion. To mitigate the erosion problem, the community and the
Township have been trying to raise funds to develop some type of protection project.
This would be an excellent study site for a mid to high bluff environment. The erosion
hazard is high, the area is data rich and there is a public desire to learn more about the
situation. Additional questions such as the impact of Fairport Harbor could also be
examined.

6.

Mentor-on-the-Lake

Just west of Fairport Harbor, this site encompasses the heavily populated communities of
Mentor Headlands and Mentor-on-the-Lake. The shoreline in this area consists of low
cohesive bluffs. The upper and lower parts of the bluff are comprise largely of till
sediments, however the middle section is glacio-lacustrine sediment. In many places, the
bluff has been graded and terraced by shore property owners and vegetation has
stabilized the slope to some degree. The bluffs are fronted by small, narrow, coarse
beaches. Erosion rates here are high and in undeveloped areas, there is evidence of active
erosion. Where development exists, property owners have employed shore protection to
mitigate the problem. In one area, the bluff had been terraced and "Z-Walls" were
employed on the beach to create a fairly stable looking beach. This site is similar to a
degree to the Geneva-on-the-Lake site and may be a good site to examine (if resources
allow) for a low bluff setting in a heavily developed area. Particular insight might be
gained on the impact that shore protection structures have on erosion rates as well as the
role of downcutting.
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7.

Sand Beach, Ohio

Sand Beach is a small lakefront community located adjacent to the Ottawa National
Wildlife Refuge, just north of the Toussaint River. Similar to Cedar Point, Sand Beach
sits on a barrier complex, but most of the natural shoreline is obscured by property
development and shore protection construction. Small, coarse beaches exist in gaps
between houses, but generally no beaches are present. Homes here are extremely close to
the water and subject to damage from flooding and storm wave activity. On the day of
our visit, a small storm was occurring and waves of only 0.5-0.75m in height were
sending wave spray on to some of the homes. All properties are protected primarily with
rip rap and armorstone, however most of these structures are poorly engineered. This
may be a good area to further examine response of a developed barrier system (similar,
but on a smaller scale to Braddock Bay site on Lake Ontario) and to make comparisons
with response of undeveloped barriers just to the south in the Otttawa National Wildlife
Refuge, or further north in Magee Marsh and Crane Creek State Park.
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5.0

DEVELOPMENT OF RECESSION RATE - LAND USE ANALYSIS
SYSTEM

5.1

Introduction

One of the exercises to be undertaken as part of the initial data collection activities for
Lake Erie and Ontario was to identify those reaches that would be a priority for the
collection of new recession rate data, or the refinement of existing data, given the land
use and land use trends anticipated. With this in mind, we can easily construct a list of
criteria or a series of "if-then" statements that would assist us in flagging a reach as
"priority" reach. These are presented below, along with a "logic" diagram that helps to
guide this decision making process.

5.1.1 Possible "If-Then" Statements
1. If the shoreline is presently developed (primarily land use class 113 or other 11x,
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12x, 13x, or 14x categories) and there is no recession rate data, then this is a number
1 priority for collection of data;
2. If the shoreline is presently un-developed but is expected to be developed over the
next x years, and there is no recession rate data, then recession data should be
collected;
3. If the shoreline is presently undeveloped and expected to be developed over the next
x years, and there is recession data, then existing recession data should be examined
to verify accuracy and where required collect updated data;
4. If the shoreline is presently undeveloped and if it is expected to remain undeveloped
then no new data is required;
5. If the shoreline is presently developed and there is recession rate data, then existing
recession data should be examined to verify accuracy and where required collect
updated data;
6. If there is a shoreline type that shows advanced recession rates under higher water
level situations and it is presently undeveloped and is expected to be developed, then
existing recession rate data should be examined to verify accuracy and where
required new data collected for high water period increments.
7. If there is a shoreline type that shows advanced recession rates under higher water
and is presently developed and expected to remain developed or undergo increased
development over the next x years, then existing recession data should be examined
to verify accuracy and new high water level data collected where required.
8. If any land use is to switch to a developed type over next x years, then existing data
should be examined or new data collected
9. If intensity of development is to increase in already developed areas, then existing
data should be examined or new data collected .
10. Where shorelines are heavily protected and recession rate data shows high levels of
recession, new or updated data should be collected from time of construction of
shoreline protection structures to gauge effectiveness of the structure.

5.2

Development of an Automated Recession Rate Analysis System - RRA

To automate the above processes, we have created a Recession Rate Analysis System
(RRA), which is an expert system designed to undertake the priority determinations for
recession rate data and to serve as a vehicle for cataloguing, monitoring and updating the
entire database of related information (e.g., reach, land use, land use trend, etc.).
The RRA is a flexible and customizable system that integrates a powerful relational
database management system (MS FoxPro) with a dedicated Geographic Information
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System mapping and visualization package (QuikMap) that will allow basic mapping
and visualization of all query results.
The RRA system is a “living system” in that, a complete copy of it, with the data
collected for the project is provided along with this report. This can then be used to run
additional queries, and undertake additional recession rate assessments as new data
becomes available, or as various data sets become revised (e.g., land use, shoreline
classification).
It should be noted that this version of the RRA was designed to provide a basic level of
functionality in order to address the query needs of this exercise. While it is an excellent
tool for doing this, there are some components of the program that need further
refinement. These will be addressed in Section 7.0.
5.2.1 Data Inputs
Data inputs to the RRA include all data sets previously described in this report and
incorporated into Appendices 3-6. These include:

À
À
À
À
À
À
À
À
À

Reach number (REACH)
Mean Recession Rate (MEAN_RR)
High Water Recession Rates (70HWRR and 80HWRR)
Low Water Recession Rates (LWRR)
Recession Rate Source (POR_SOURCE, 70POR, 80POR, LWPOR)
Existing Land Use (LAND_USE)
Land Use Trend Indices (LU_TREND)
Ownership Information (OWNERSHIP)
General Comments (COMMENTS)

Two additional data fields were added. First, to facilitate mapping of the data, latitude
and longitude (LATITUDE, LONGITUDE) values for the center points of each reach
were provided.
Secondly, in order to incorporate the physical characteristics of the shoreline into our
recession analysis, a reach by reach determination of the existing shoreline classification
was conducted. This added 3 additional data fields for Geomorphic Shore Type
(GEO_TYPE), Shoreline Protection Classification (SP_TYPE) and Nearshore
Classification (NS_TYPE). Reach-by-reach classification data was not easily
extractable from the existing USACE GIS products. As such the data was compiled
through analysis of the classification information printed on the land use plot maps
provided and through examination of the original "tick-marked" USGS topographic
maps provided by USACE Detroit. The data is based on the original 1993 IJC
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shoreline classification scheme and can be revised as required should the classification
scheme change in the future.
These additional database inputs have been provided in hard copy format in Appendix 7
of this report.
5.2.2 Description of the Recession Rate Analysis System
Install disks for the RRA have been provided with this report. To install the system,
place the Disk 1 in drive A and run the "setup.exe" file and follow any directions
provided. Upon initiation, the user will be prompted with a User ID and password
window.
The program has been initially
configured with the following log-on
parameters:
USER ID:
PASSWORD:

VISION
VGI

Enter these and then hit the return key twice.
The RRA has been designed with ease of use in mind. The User Interface is relatively
simple and un-cluttered. The main menu bar includes items for "Data Entry",
"Reports", "Listings", "Communications", "System", "Edit", "Help" and "Exit".
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The Data Entry Menu
The Data Entry menu provides users with the ability to update the database for a range of
data categories including land use, land use trend, latitude, longitude, shore type, shore
protection and nearshore classification. The "Site Location Update" command
(window shown below) is of particular importance and allows the update of any of the
data fields for a reach of interest. This window also provides a glance at all data
associated with a reach without using the Reports function of the program. It should be
noted here that recession rates for the Current Mean, 1970 and 1980 high water period
and the Low water period will be shown on the update screens as "0.00" for those reaches
where this data does not exist. This is a limitation of FoxPro as it expects a value to be
typed in this location and thus provides appropriate characters for this. This only applies
to the data entry screen here. The remainder of the program including the Reporting and
Mapping functions are designed to read these as "blank" values.

The Reports Menu
There are three types of query reports that can be generated from the RRA. The "Site
Location Summary Report" will provide a query result listing by appropriate reach and
will also provide information for that reach on shore classification data and mean
recession rate data. The " Site Location Detail Report" will provide a query result
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listing by reach along with all available data for that reach.
The query window for both the detail and
summary reports is the same and is structured so
that a full range of query possibilities can be
undertaken. "Site Range" allows the user to
choose all reaches for analysis, or a selection of
reaches for more site specific analysis. "Rate
Range" allows users to query any range of
recession rate data. Users may query up to 8
types of "Land Use" in a single query. Users
may also "include" or "exclude" up to three data
types on "Land Use Trend", "Geomorphic
Shore Type", "Shore Protection" and
"Nearshore Class." The "Select" buttons refer
to recession rate data and allows the user to query
all recession rate data and reaches, only those
reaches where data is available, or only those
reaches where no recession data is available. The
"Sort" button allows the query results to be sorted by reach number or by recession rate.
Finally, the icons at the bottom of the window allow the results to be output to the screen,
or to the default printer.
The "Map Site Locations" window provides
the same query capabilities along with the
ability to export the query results to the
QuikMap GIS Viewer for mapping and
visualization. Query results can be mapped
by recession rate, geomorphic shore type,
shore protection, or nearshore type. Note that
if the "No Data Available" option is
selected, mapping results can not be produced
by "Recession Rate" as there will be no
recession data available to plot.
The QuikMap viewer is presently using the
North American Map from the Digital Chart
of the World as a basemap. We were unable
to locate a suitable basemap for Lake Erie and
Ontario and found the existing North
American map to be suitable for analysis purposes. Future refinements to the system can
include utilizing a more appropriate basemap.
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When the user constructs a query and ten clicks on the QuikMap icon, the QuikMap
program is automatically launched and the query results are displayed on the North
American Map (below). To more easily view the displayed data, users will need to use
the "Zoom +" command and select the appropriate area for display. Once this is done,
the map will redraw and the new map will be displayed (following page). A legend can
then be added and the map output to a printer or to a PCX graphics file for later use.
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The Listings Menu
The "Listings" menu provides basic listings of the various data categories. For
example, selecting "Geomorphic Shore Type Listing" will provide a list of the 17
shore types in this category. Lists can either be output to the screen or to the default
printer.

The Communications Menu
At present, this menu only contains an "Import Recession Rate Data" command which
will allow the database to be updated in the future through the simple import of the
master Quattro Pro or Excel database. This will be particularly useful when the shoreline
classification data changes, or when the land use data changes and where we want to
reassess recession rate priorities or other factors following the import of the new data.

The System Menu
This menus contains commands for Updating the Parameter File, Re-Indexing
Databases, Password Updates and Backing Up Databases. Some commands may not
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be functioning properly in this version of the software and are not required for basic
query functionality.

The Edit Menu
Provides standard Windows editing functions. Some commands may not be functioning
properly in this version of the software and are not required for basic query functionality.

The Help Menu
Provides basic Help and About functions. No comprehensive Help file is available in
this version of the program. Some commands may not be functioning properly in this
version of the software and are not required for basic query functionality.

The Exit Menu
Click on this item to "Exit" the RRA.
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6.0

DATA ANALYSIS

In order to demonstrate the use and functionality of the Recession Rate Analysis System,
we have conducted a number of queries that provide examples of how the system can be
used to analyze and visualize the various data sets. These are described below, along
with their associated map output.
Case 1 - Reaches With No Recession Rate Data
As a first simple analysis, we wanted to visually see those areas where recession data
does not exist so that we could assess if efforts should be made to collect new data in
these areas. This was done simply by querying using the "No Data Available" button
only on the Map Query screen. Results are presented in Figure 6.1 and are mapped by
Shore Type so that we can see the types of geologic shore type present in these reaches.
For Lake Ontario (Figure 6.1a) there are only 50 reaches out of 514 that do not have
recession rate data associated with them. The majority of these are associated with
wetland shorelines found in the northeastern and south shore of the lake (dark blue dots),
although there are a few kilometers of low bluff shoreline (green dots) along the south
shore where data is not available. On Lake Erie (Figure 6.1b), recession data exists for
the majority of the shoreline. Data does not exist for wetland areas found in Sandusky
Bay and western Ohio (dark red dots) or for the portion of Wayne County, Michigan at
the western end of the Lake (black dots), a total of 62 reaches.

Figure 6.1a - Reaches With No Recession Data, Lake Ontario, Mapped By Shore Type
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Figure 6.1b - Reaches With No Recession Data, Lake Erie, Mapped By Shore Type

Case 2 - Developed Reaches With Recession Rates Greater Than 0.3m Per Year,
Mapped By Shore Protection
As a way of identifying possible existing erosion hazard areas, a database query was
conducted to identify all reaches where recession rates were greater than 0.3 m per
year and where some portion of the existing land use in the reach was classed as
"developed". Further, this was mapped by shore protection type to gain some idea of
the nature of shore protection in these reaches. We used a full range of "developed"
categories including:
111 and 112 - Multi-Family
113 - Single Family Residential
121 - Primary / Central Business District
122 - Shopping Centre / Mall
124 - Secondary / Neighbourhood Business District
126 - Institutional
138 - Industrial
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Figure 6.2a - Developed Reaches With Recession Rates Greater Than 0.3m per year, Lake Ontario,
Mapped By Shore Protection

Figure 6.2b - Developed Reaches With Recession Rates Greater Than 0.3m per year, Lake Erie,
Mapped By Shore Protection
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Results of this query are presented in Figure 6.2a (Lake Ontario) and Figure 6.2b (Lake
Erie). A number of reaches with recession rates greater than 0.3m per year were found
on both lakes. Not surprisingly, the shore protection type found along the majority of
these reaches was "No Protection" (light pink dots) or "Minor Protection" (blue dots).
On Lake Erie however, a number of reaches were identified where shore protection is
classed as "Moderately" (green dots) or "Heavily" (blue dots) protected. This perhaps
indicates that the shore protection structures present in these areas are not effective at
mitigating the erosion that is occurring.
Additional queries could be constructed to "fine tune" this information. For example,
only looking at reaches where Single Family Residential properties were found (Land
Use 113), or by excluding certain shore types from analysis.

Case 3 - Undeveloped Reaches, Recession Rate Greater than 0.3m per Year,
Expected Increase in Development
As a way of identifying potential erosion hazard areas, a query could be constructed that
would identify all reaches where undeveloped land uses have been recorded, that have
recession rates greater than 0.3 m per year and that are expected to show an increase
in development over the next 50 years. In this example, we examined the "Forested"
categories (411, 412, 413, 414, 421, 422, 423 and 424), queried for those reaches that
would show a land use index of 3, 4, or 5 (increase in development), and mapped it by
shore type. Results are presented in Figure 6.3.
For Lake Ontario (Figure 6.3a), most of the reaches identified are associated with low
bluff shorelines on the south shore and are concentrated in Niagara county at the west
end of the lake, and in the east closer to Oswego. For Lake Erie (Figure 6.3b), results
show a number of reaches throughout the State of Pennsylvania and into Ohio. Many of
these are identified as high bluff, or low bluff shorelines and as such there may be a
concern with future development happening in these areas. The lack of any additional
reaches in Ohio being identified is due to the fact that the majority of this shoreline is
already heavily developed (e.g., Cleveland, Sandusky, Toledo), or is occupied by State
wildlife areas and marshlands, and will thus not see much if any future development.
Further analyses could also be done for other "undeveloped" land uses such as
Agriculture and Wetland categories.
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Figure 6.3a - Undeveloped Reaches (Forested), Recession Rates Greater Than 0.3m per Year,
Expected Increase in Development, Lake Ontario

Figure 6.3b - Undeveloped Reaches (Forested), Recession Rates Greater Than 0.3m per Year,
Expected Increase in Development, Lake Erie
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Case 4 - Quality Assurance and Data Verification Capabilities of the RRA
The Recession Rate Analysis System can also be used effectively to perform quality
assurance functions on the database and to ensure that there are no significant
classification errors or inconsistencies. For example, we looked at all reaches with a
land use category of beaches or dunes (71, 72, 73) and then mapped by shore type.
In this instance we would assume that for the majority of the reaches identified, the shore
type should fall into either the "Sandy Beach / Dunes" category (ST7), the "Coarse
Beach" category (ST8), or the "Baymouth Barrier Beaches" category (ST9). A look at
Figure 6.4 shows some interesting results. For Lake Ontario (Figure 6.4a) it is
interesting to note that a number of beach and dune "land uses" were associated with a
high and low bluff type. This would indicate that many of these bluffs have a small
beach in front of them and that the beach is substantial enough to be present most of the
time. This is confirmed by a closer examination of the data for each reach, which shows
all but two of the bluff reaches identified as a Shore Type 2 or 4, which is the low or high
bluff "with beach" category. Note also, that the query has successfully identified the
dune or beach "land use" and corresponding Sandy Beach-Dune shore type classification
associated with the Eastern Lake Ontario Sand Dune area.

Figure 6.4a - Beach or Dune Land Use Category, Mapped By Shore Type, Lake Ontario
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Figure 6.4b - Beach or Dune Land Use Category, Mapped By Shore Type, Lake Erie

For Lake Erie (Figure 6.4b), the results are similar to Lake Ontario and we find a number
of beach-dune "land uses" associated with Low Bluff (green dots) shorelines. There are
also some interesting differences. For areas of New York shoreline, some of the beachdune land uses are associated with non-resistant bedrock shoreline (blue dots). This may
highlight a possible mis-classification, or it may simply be that a beach is present in front
of the bedrock cliffs in these areas. Another difference on Lake Erie is that many of the
beach-dune land uses came up as being associated with a Baymouth-Barrier shoreline
classification (gray dots), particularly in the eastern part of the lake toward Buffalo, a
section of shore centered on the Pennsylvania-Ohio State Line, and in the west near
Sandusky. While this would normally be fine, it is our sense from touring the shoreline
and from observing the topographic maps and other information provided, that such a
frequency of Baymouth-Barrier shorelines do not exist on Lake Erie, particularly in the
eastern portion of the lake. As such, we are concerned that a number of these reaches
may have been mis-classified during the original classification activity and should more
appropriately be either low or high bluff with beach classes, or else non-resistant
bedrock.
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7.0

RECOMMENDATIONS FOR FURTHER STUDY

7.1

Recession Rates

Recession rate data in general was available for the majority of reaches on both Lake
Ontario and Lake Erie. There are only a few areas where data does not exist or where the
collection of new data or the update of existing information would be of benefit.
7.1.1 Lake Ontario
The analyses conducted with the RRA (Figure 6.1a) shows a major data gap in a series of
reaches in Jefferson County in the eastern shore of the lake. These areas are not of great
concern however, as the shore types associated with these reaches are predominantly
wetland or resistant bedrock. Other smaller data gaps exist in the area of the Eastern
Lake Ontario Sand Dunes, as well as the south shore to the west of Rochester.
Of greater concern on Lake Ontario is the "age" of the existing recession rate data and
the lack of any significant pre and post-regulation data sets. Existing recession data for
New York State (including Lake Erie) was calculated in 1988 by the NY State
Department of Environmental Conservation and covered the period 1875 to 1979. No
updates of this data have been carried out since 1988 and as such any shoreline change
between 1979 to the present has not been captured in the long-term data sets. Given the
various water level events on Lake Ontario in the mid-1980s and the mid-1990s, and
given that many agencies feel that shorter-term, more recent, recession data is more
indicative of future shoreline recession rates, this data would be useful to have. It is our
understanding through discussions with NY State DEC staff, that updates to this data
will be happening in the coming year. As such, USACE Buffalo should ensure that it
coordinates closely with DEC staff to incorporate this data into any future databases that
will be used in the Lower Great Lakes Erosion Study.
Similarly, in our assessment of short-term recession rate trends in Section 2.2.1, there
was a significant lack of both pre-regulation and post-regulation recession rate data. Preregulation data for the period 1938-1951 was available (but only one set of data),
however there were no post-regulation data sets available and crude comparisons of pre
and post regulation recession rates were made using the long-term data. In order to better
determine the impacts that lake regulation has had on erosion rates of various shorelines,
it is recommended that an initial study be undertaken to calculate adequate pre and post
regulation recession rates, and that these be assessed relative to other factors such as
shore type and climatic conditions (waves, storm frequency), to provide a better
understanding of the impact of lake regulation on recession rates.
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7.1.2 Lake Erie
Recession rate data for Lake Erie is plentiful, thanks to the efforts of State agencies in
New York, Pennsylvania and particularly Ohio. In New York, and as mentioned above,
there is a need to update the data, as it only covers the period up to 1979. In Ohio and
Pennsylvania, the existing data is sound and has been recently updated. Moreover, there
are initiatives underway to maintain and update this data on a regular basis. As new and
updated data becomes available, USACE Buffalo should ensure that it is incorporated
into any databases being used within the Lower Great Lakes Erosion Study.
There is one area on Lake Erie where significant recession rate data is missing and this is
the Wayne County shoreline of Michigan, in the west end of the lake. Michigan
Department of Environmental Quality, who are responsible for determining erosion
hazard areas for the State, have not completed any studies in this area, nor have any other
researchers. Additional efforts should be made to determine recession rates for this area.

7.2

Shoreline Classification Data

In examining the existing IJC 1993 classification scheme for incorporation into the
kilometre-by-kilometre database and database management system (RRA) being
developed for Lake Erie and Ontario, we came across a number of issues.
First, through examination of topographic maps on which the original classifications
were recorded and through direct observation of some areas in the field during our
travels of June and August of 1998, we have noticed a number of inconsistencies and
errors in the original classification. Two notable examples include:
•

areas classified as baymouth-barrier systems that are more appropriately low banks or
bluffs (this was discussed previously in Case 4 of the data analysis in Section 6);

•

areas classed as high, cohesive bluff shorelines, which are more accurately composite
shorelines (10-12 feet of exposed erodible bedrock at the waterline, overlain by
cohesive till deposits (see photo on following page) .
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Composite Shoreline, Till Over Bedrock, Eastern Lake Erie

In addition, for the entire State of Michigan shoreline, we were unable to locate from
USACE Detroit, a series of topographic maps and other mapping products that recorded
initial IJC reach boundaries, shoreline classification and land use information, nor was
this information available electronically. As such, this information has not been
recorded in the kilometer-by-kilometer database and has been left as unclassified.
In light of these types of inconsistencies, and the missing data, and given that the
original IJC Shore Classification Scheme has been revised and re-applied to Lake
Michigan as part of the Lake Michigan Potential Damages Study, we feel it would be
beneficial to re-do the Lake Erie and Ontario classification, so that the Erie and Ontario
database contains the most accurate and up-to-date information possible and so that there
is a consistency of data between the three lakes. In addition, given recent concerns of
the IJC and the St. Lawrence River Board of Control regarding regulation of Lake
Ontario, we would recommend extending the classification to reaches on the St.
Lawrence River and with the cooperation of appropriate agencies, the Canadian shoreline
of the Lake and the St. Lawrence River, so that any future analyses conducted for this
issue would be able to make use of such data.
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7.3

Refinements to the RRA

The Recession Rate Analysis System was found to be an extremely useful tool for
conducting a number of simple analyses and visualization of the data collected in this
study. It combined a powerful and quick relational database with a simple mapping tool
for visualization of the results. Given that this was a "first cut" at the development of
such a system for Lake Erie and Ontario (a second version incorporating revised shore
class data exists for Lake Michigan), there are a number of areas where the system could
be refined so as to make future analysis much simpler.
7.3.1 New Base Map
A new base map is required that consists only of the Lake Erie and Ontario shoreline, or
else just a Great Lakes map. While the North American Digital Chart of the World was
adequate for mapping and display purposes, the scale of it necessitated an extra step in
order to "zoom" in to the Lake Erie or Ontario area in order to see the data results. In
addition, while the resolution and accuracy of the position of our data points was suitable
at a larger scale, zooming in on select points found them to be displaced somewhat from
the shoreline shown on the map. Perhaps a base map of Lake Erie or Ontario alone
would resolve this problem.
7.3.2 The "Blank" and "0.00" Recession Rate Values
The RRA is limited in that blank values for recession rate data are shown as zero values
in the Data Entry portions of the program. To keep these zero values from being plotted
or reported as true zeros, the program was coded so that only those recession values that
also had a source identified would be reported or mapped. This took care of many of
these situations, however in some instances where a shoreline was a harbor structure or
was classed as artificial (and hence given a "true" recession value of zero) there was no
source data listed. As such these values did not get mapped. This will need to be
corrected in future versions of the program.
7.3.3 Percentage of Development in Each Reach
When entering land use data into the database, if a single family residential category was
encountered, a rough estimate of the percentage of the reach occupied by this category
was made and also included in the database. The RRA presently has no way of utilizing
this percentage in the formulation of any queries. For example, in those reaches where
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both a residential and a forested land use occur, and where the residential land use
already occupies 80% of the reach, it may be a reasonable assumption that the forested
area of that reach may be subject to development or redevelopment pressure. The ability
to specifically query this information would simplify the selection of such reaches and
help identify site specific areas that may see increased development.
7.3.4 Ownership
The RRA also does not presently include any means of performing a query on ownership
data. In addition, the ownership database does not include a great deal of specifics on
public versus private ownership, only whether it is a State or National Park, etc. A more
comprehensive database on this item and a better ability to query this information would
likely be a useful analysis tool in future analyses.

7.4

Updates to Master Database and Future Analyses

As the Lower Great Lakes Erosion Study proceeds, the data that make up the master data
sets used by the RRA will also change. An example may be the re-classification of the
Erie and Ontario shoreline that has been recommended. Recession rates data are also
constantly being updated and it is anticipated that new recession rate data will emerge,
particularly for the New York shoreline.
The RRA is flexible enough so that any changes made to these master databases can be
easily incorporated. This can be done through the Data Entry Update screens (for minor
changes) or through the import of a new master database through the Spreadsheet Import
command (for major modifications).
The RRA can also be further modified to include additional fields and the ability to
query on a fuller range of criteria or data. Additional data collected, for example, in site
specific areas on coastal processes, geotechnical issues, structure types, value,
economics, etc. could be easily incorporated and worked into query functions for the
determination of potential damages along the Lake Michigan shoreline.
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