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Executive Summary

Baird & Associates was retained by the Lake Simcoe Region Conservation Authority (LSRCA) to provide
updated mapping for erosion and flooding hazards around the shore of Lake Simcoe. Hazards were assessed
for the entire lake, and regions with similar conditions were grouped into reaches. A total of 29 reaches were
identified around the perimeter of the lake, with an additional nine reaches identified for islands (38 reaches
total).

The flood hazard assessment included assessing regional historical recorded water levels and the water level
management scheme for the lake. Based on this assessment, a 100-year still water level of 219.50 m
CGVD28 was selected for the lake. The impacts of storm surge and waves are then considered for a storm
that occurs at this lake level.

Waves and storm surge on Lake Simcoe were assessed using the numerical model MIKE21 with available
bathymetric data, including Canadian Hydrographic Service multi-beam bathymetry and satellite derived
bathymetry in the shallower regions of the lake. Wave heights were assessed with the MIKE21 Spectral Wave
model using a sustained 20-year wind speed generating waves on the lake. The MIKE21 Flexible Mesh
Hydrodynamic model was used to assess storm surge on the lake during similar conditions. This combination
of the 100 year water level and the 20 year wave/surge condition were used to define the flood hazard around
the lake. The results of this model were extracted, and a representative wave height and surge level was
determined for each of the 38 reaches.

The final phase of flooding at the shoreline is undertaken through an assessment of wave runup and
overtopping. This is applied using a representative cross section of the shoreline and a combination of the
models “CSHORE” (for gently sloped areas) and “EurOtop” (for areas with structures). In most areas that may
be flood-prone, the nearshore part of the lake is fairly flat and shallow, and the surrounding land is also typically
at a low slope. In many of these areas, the limit of inland wave action is defined by a combination of wave
runup height along the shore, and the extent to which a wave may propagate inland over relatively flat land (for
example across a residential lawn fronted by a riprap revetment).

In most cases, the extent of inland wave propagation above the 100 year water level was relatively small, and
the recommended minimum of a 5 m flood allowance was a conservative estimate of the inland wave
propagation. Only in limited areas was the inland flooding greater than this 5 m default minimum allowance.

The shoreline erosion hazard was also assessed based on historical shoreline positions along undeveloped
shorelines. After identifying regions of natural shoreline, aerial photographs were reviewed from the 1960’s
and from recent data (2018 to 2021) and shoreline recession rates were found to average about 0.07 m/yr,
with one site at 0.135 m/yr. These sites are all less than the 0.15 m/yr minimum value recommended by the
Technical Guide (MNR, 1996). Consequently, a 100 year erosion allowance of 15 m (0.15 m/yr for 100 years)
was applied around the lake. A stable slope allowance was also applied based on a 3:1 (H:V) slope from the
shore of the lake.

Another hazard that was assessed for the study area was the dynamic beach hazard. Dynamic beaches are
features that can shift or realign rapidly in response to higher wave events and can cause rapid erosion in
some areas. Dynamic beaches are characterized as being more than 100 min length, more than 10 min
width (above water), and more than 0.3 m thick. Furthermore, these beaches are located in regions that have
fetches greater than 5 km. The Lake Simcoe shoreline was reviewed and was found to have no natural
beaches that met these criteria. Consequently, the dynamic beach hazard is not mapped for Lake Simcoe.
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The impacts of climate change were also reviewed with respect to the potential impacts on flooding and
erosion. The largest impact is expected to be a future reduction in ice cover, which would result in more wave
action in the winter, when the water levels are typically lower. Furthermore, the management of water levels on
the Trent Severn system provides some ability to respond to changes in the climatic conditions. There is little
evidence that anticipated climate change impacts will have any significant influence on the flooding or erosion
hazard on Lake Simcoe.

Shapefiles that represent the erosion and flooding hazards were delivered to the LSRCA as part of this study,
and these shapefiles will be used to update the mapping for the region. The revised hazard lines are generally
similar to the lines represented in past mapping (1978 and 1981).

When applying these results to sites around Lake Simcoe, it is important to consider that these values are all
developed on a reach basis, and site specific conditions could result in variation from the regional
recommendations. Furthermore, topographic and bathymetric details were limited in their resolution, which will
need to be considered in site-specific assessments.
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1. Introduction

The purpose of the Lake Simcoe Shoreline Hazard Mapping Project is to update the Lake Simcoe flood and
erosion hazard mapping to current mapping and technical standards. The study area covers over 300 linear
kilometres of shoreline inclusive of the islands of Lake Simcoe. Current and accurate hazard mapping will
enhance risk characterization to inform land use, emergency management, and infrastructure planning. This
project will help to create a more resilient and safer shoreline community in the face of changing climate
conditions.

1.1 Background

The existing hazard mapping for Lake Simcoe was completed in 1978 by Marshall Macklin Monaghan (MMM,
1978). The MMM study focused on the southern shores of Lake Simcoe. The remainder of Lake Simcoe was
addressed in the 1981 study by the same group using similar methods.

These earlier studies used different approaches from those used in this study. Effective fetches were
computed along with representative depths; however, the study did not appear to consider the impacts of the
shallow, depth-limited wave conditions along the shoreline. It is unclear what topographic data were used in
the past study; however, we believe it was an earlier and more approximate (coarse) elevation dataset.

When a development application is submitted, development that falls within the hazard limit, or within the 15 m
buffer extension inland of the hazard limit, is identified for further review.

1.2 Study Approach

Hazard mapping is used to delineate the regions where flooding and erosion could be an issue for
development. This hazard mapping study made use of numerical modeling to better predict the wave
conditions and storm surge on Lake Simcoe. The study area was divided into 29 reaches along the lake
shore, and nine more reaches along island shorelines. Since the analyses are not being completed on a
property by property basis, it is necessary to have some conservatism in the hazard zone delineation. This
conservatism was applied in two ways:

e by using slightly conservative assumptions for each reach; and

e by including a 15 m buffer along the landward extent of the hazards to define a regulation limit that is
broader than the approximately defined hazard limit.

For the flood hazard mapping, wave height and surge values were then combined with numerical techniques to
assess wave runup for steeper slopes and structures (EurOtop) or for more gently sloped beach areas
(CSHORE).

The erosion hazard limit was defined by determining an appropriate shoreline recession rate along the
lakeshore, and then considering a stable slope of 3:1 from the newly eroded toe position.

The topography data around the lake varied significantly in its level of detail; in some regions there is detailed
LiDAR-derived topography, while in other regions coarser photogrammetry based data are available from
earlier studies. The variable density of the data and variable conditions within many reaches led to an
approach where the mapping focused more on the inland extent of the wave action from a high water line,
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rather than using a wave runup elevation. This reduced the extent to which unrealistic inland wave
propagation was predicted. The same topographic information was used for the erosion hazard mapping.

The result from this process is a set of revised hazard limits for both erosion and flooding. The landward extent
of these limits was then offset by 15 m inland to define the regulation limit along the shoreline.

Section 2 of this report provides an overview of the available data. Sections 3 describes the numerical
modeling completed to develop the flood hazard mapping and Section 4 describes the erosion hazard limit.
Section 5 discusses the dynamic beach hazard in the area. Details of the reach delineation and the hazard
mapping approach are provided in Sections 6 and 7 respectively. An assessment of the impacts of climate
change are presented in Section 8 and a discussion of the impacts of shoreline development are provided in
Section 9.
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2. Data Overview

2.1 Vertical Datums

Data provided by the LSRCA and other agencies were provided in CGVD28. This includes topographic
elevation data, and water level data. The only data that were obtained in a different vertical datum were the
field data, which were collected in CGVD 2013 and then adjusted to CGVD28. Unless otherwise stated, all
elevations in this report are in CGVD28.

2.2 Water Level Data

2.21 Daily Data

Daily mean water level data for Lake Simcoe are available from Parks Canada for the period 1960 to February
2022 and are defined in Canadian Geodetic Vertical Datum 1928 (CGVD28). Gauging locations vary over the
period of record and include Jackson’s Point (1960 — 2022) and Atherley (1998 —2022) (Figure 2.1). When
readings were available from both gauges, the water level was defined as the average of the two. The
advantage of having two locations is that there are minimal gaps in the data.

@ackson's; Point

b

Figure 2.1: Water Level Gauges on Lake Simcoe

Water levels were not available at a more frequent time interval, and therefore it was not possible to assess
fluctuations in the water level (such as storm surge) with these data.

Water levels in Lake Simcoe are a result of inflow, outflow, precipitation and evaporation. Lake Simcoe is part
of the Trent-Severn Waterway system and water levels are managed. Water level management generally

follows a “Rule Curve”, as shown in Figure 2.2. The rapid rise in water levels in March/April is associated with
melting snowpack and the spring freshet from the inflowing tributaries. The target level is about 35 cm above

°
Lake Simcoe Shoreline Hazard Mapping Bal rd
Final Report L]

13671.101.R1.Rev2 Page 3




Innovation Engineered.

Chart Datum (CD), which is defined as 218.72 m CGVD28. The gradual decline in the target water level

throughout the summer is associated with the supply of water to the Trent Severn system to support
navigation.
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Figure 2.2: Water Level Patterns on Lake Simcoe

One interesting feature of Lake Simcoe water levels is that the highest water levels (April through August)
typically occur during some of the least stormy months of the year. This can be compared to the wind data,

which indicates that the most severe storm events occur during the fall and winter months when the water
levels are the lowest.

2.2.2 Annual Extremes

Annual extreme water levels were also provided from 1912 to 2021 (Figure 2.3). Note that water level
management as part of the Trent Severn started in 1916. Therefore 1912 to 1915 was removed for the
statistical analysis of the extreme water levels. A review of the data suggests that the extreme high levels are
less prevalent in recent years (1970 onwards) perhaps as a result of better management of water levels.
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Figure 2.3: Lake Simcoe Annual Extreme Water Levels

An extreme value analysis of these data suggests a 100-year water level of 219.45 m CGVD28. Despite the
visual difference in the water level extremes, a similar 100-year water level is obtained from assessing water
levels from 1917 to 2021, as well as 1960 to 2021.

This assessment of water levels suggests that a lake-wide 100-year water level (without the influence of wind
or waves) of 219.50 m is appropriate.

2.3 Ice Cover

Ice cover is important as it impacts the time of year over which wind-waves will be generated. Futter (2003)
presents the ice cover of numerous lakes in southern Ontario, based on historical records from volunteer
observers. . The dates of ice break-up on three lakes including Lake Simcoe are shown in Figure 2.4. Based
on these records, ice break-up on Lake Simcoe typically occurs in April. However, these data end in 2003 and
there is the potential that break-up dates may be shifting as a result of climate change impacts. A review of
2022 MODIS satellite imagery shows that ice break-up occurred around April 8, as seen in Figure 2.5. In this
image Kempenfelt Bay is still ice covered (grey in colour) as is Lake Couchiching. The 2021 imagery shows a
somewhat earlier ice break-up in late March (cloud obscured the actual date when reviewing satellite imagery).
For this study, we have assumed that ice break-up occurs in early April.

The duration of the open water (ice-free) season is shown in Figure 2.6 (from Futter, 2003). A visual estimate
through the more recent data (grey bar) suggests approximately 265 days per year of open water. This aligns
with a freeze-up date of December 30,

Therefore, for this study we have assumed that the lake is frozen from January 1 until March 31. This means
that wind/wave storms within this time frame were not considered in the extreme wave analysis.
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Figure 2.4: Ice Break-up Dates on Lake Simcoe (Futter, 2003)
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Figure 2.5: MODIS Satellite Imagery of Lake Simcoe, April 9, 2022
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Figure 2.6: Duration of Open Water Season on Lake Simcoe (Futter, 2003)
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24 Wind Data

Wind data are available from two nearby land stations and one buoy on Lake Simcoe. The wind stations at
Barrie and Lagoon City were selected due to their proximity to the lake. The Barrie airport is located about 5.5
km from the NW shore of Lake Simcoe and has one east/west runway and reports winds since 2004. The
Lagoon City anemometer has been active since 1994 and is located on the tower at the end of the south
entrance jetty to Lagoon City. It is about 350 m from shore in a predominantly over-water location.

Wind data from buoy C45151 are available from 1999 until 2021. The buoy is deployed in early April to early
May, and the retrieval date is early November to early December. With the strongest storms typically occurring
in the fall, winter and spring, many of these events were not measured at C45151.

For wave hindcasting on Lake Simcoe, we need to know the winds over the lake; over-land and over-water
winds can be quite different. Differences occur due to the increased wind friction over land (trees, buildings,
etc.) as well as topographic effects. Air/lake temperature differences can also impact the over water winds.
Cold water conditions (colder than the air) can result in less vertical mixing and weaker winds closer to the
surface of the lake (common in the spring). Warm water conditions (warmer than the air) can increase the
vertical air mixing over the lake and create stronger over-water winds than those measured on land.

A series of comparisons were completed to better understand the winds at different sites around Lake Simcoe.
The conclusions were:

e The winds at Barrie are of shorter duration and were often quite different from Buoy 45151 and Lagoon
City. This is probably due to the distance from the lake and local topographic effects. Barrie winds were
determined to be less preferred than other locations.

e Buoy 45151 provided reasonable over-water winds but had less coverage during critical spring/fall periods.

e Lagoon City appeared to provide the most reliable wind data, although some directional discrepancies
were noted compared to Buoy 45151

Data comparison were completed to determine if any scaling relationships were required to correct the wind
data at Lagoon City. These comparisons showed that when winds were blowing in an onshore direction (SW
quadrant) the Lagoon City winds were slightly higher than the C45151 buoy winds. This is consistent with
typical differences due to anemometer heights. The standard for most land stations is to measure winds at 10
m elevation, while the standard on large buoys is 5 or 6 m elevation. Wind profiles vary with temperature (lake
versus air temperature); however, a correction of 15% (buoy wind speed times 1.15) is appropriate and results
were in good agreement between the buoy and Lagoon City.

When winds were blowing in an offshore direction, Lagoon City showed much lower wind speeds than the
buoy, suggesting that sheltering from nearby land was reducing the wind speeds at the anemometer. To
correct for this sheltering effect, it was necessary to increase the wind speeds at Lagoon City for winds blowing
offshore. This scaling was used to adjust the Lagoon City winds to be equivalent to the buoy winds after
increasing the buoy winds by 15% to account for the anemometer elevation.

2.5 Wave Data

Recorded wave data on Lake Simcoe are available through the Environment Canada buoy 45151, which only
collects data during the ice-free season. This buoy records both wind and wave data and therefore provides
the opportunity to validate the wave model, while driving the model with winds that should be reliable.
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Data buoys such as 45151 on Lake Simcoe are installed by Environment Canada primarily for the purpose of
monitoring meteorological parameters. Based on the selection of equipment, the buoy was not installed for the
primary purpose of measuring waves and consequently the waves are variable in quality over the data record.
Figure 2.7 shows some data quality related parameters from buoy 45151. The data quality assessment
focused on removing wave data that were not physically possible, such as wave heights over 5 m or wave
periods longer than 9 seconds (these are generous criteria). Zero values were also removed.
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Figure 2.7: Data Quality from Buoy 45151

The average wave height was similar from 1999 until 2012, other than 2004 when waves were unexpectedly
higher. The percentage of valid readings dropped significantly in 2013. This initial assessment suggests that
wave data are more reliable from 1999 until 2012 (except 2004); these data were used to assess the accuracy
of the wave model.

2.6 Topographic Data

Topographic elevation data were supplied by LSRCA in the form of gridded/raster Digital Elevation Models
(DEMSs) that cover the study area with a 1 metre spacing. The underlying data that were used to create the 1
m DEM were obtained by LSRCA from the various municipalities in the study area and consequently have
different data collection dates and used different methodologies, resulting in 5 distinctly separate datasets used
for analysis. In York Region and the City of Barrie, LIDAR data were available and were used as the basis for
the DEM. Other regions relied on photogrammetry to derive elevations and the underlying data are much
coarser. Therefore, despite the consistent 1 metre gridded data sets that were used to define elevations in the
area, there are regional differences in the level of detail. Figure 2.8 shows the data sources that were used to
create the 1 m DEM. In regions where there is overlap in the data (such as the City of Barrie), the higher
resolution data (typically LIDAR) were used wherever possible. Table 2.1 provides additional information on
the data sources.
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Figure 2.8: Source Digital Elevation Model Coverage Map
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3D breaklines

Region Data Type Resolution | Comments
City of Barrie LiDAR 1.0m 2016
York Region LiDAR 1.0m Not used in favour of OMNR data
York Region from OMNR LiDAR 0.5m 2019
; Photogrammetry .
York Region Islands
%9 DTM points and | ~ontsat | 5516
(Georgina, Snake & Fox) | 3p preaklines 10m
Photogrammetry Points at
Durham Region DTM points and 2021
3D breaklines 10m
Photogrammetry .
Simcoe DTM points and P‘;‘gtfnat 2016

One of the challenges was that elevation data from these surveys were often clipped at an elevation close to
lake level. This meant that details such as beach faces and revetment slopes were not included in the DEM.
In the regions where LIDAR data were available, there were more detailed near-lake elevation data.

2.7 Bathymetric Data

Bathymetric data for Lake Simcoe were obtained from the Canadian Hydrographic Service (CHS) and included
data from an older lake-wide data set (coarser in coverage, about 11,000 spot depths) as well as selected
areas where more recent multi-beam data were available. A map of the data coverage is shown in Figure 2.9.
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Figure 2.9: Lake Simcoe Bathymetric Data Coverage (Canadian Hydrographic Service)

For assessing wave and surge processes near the shoreline, bathymetry data were also sourced using

Satellite Derived Bathymetry (SDB) methods. SDB relies on multispectral imaging and then analyses the
difference in light penetration of different wavelengths to obtain an estimate of water depth. The process is
limited by water clarity and is only suitable for shallower regions of the lake. However, it does provide much
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needed data in shallow regions where CHS data are sparse. The region covered by SDB is shown in Figure
2.10.
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Figure 2.10: Lake Simcoe Satellite Derived Bathymetry Coverage
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2.8 Validation of Bathymetric Data

SDB data have a reported accuracy of about 0.5 m, plus 10% of the water depth. This is not as reliable as a
boat-based survey; however, the coverage area and the cost make this an attractive alternative. It also allows
for data collection in regions that might be too shallow for most boats.

Cross sections were cut through regions where there was intersection of the CHS multi-beam data and the
SDB. In most locations, the availability of the two data sets were more complimentary than redundant, with
only small regions of duplicate coverage. An example cross section with the bathymetry data sets is shown in
Figure 2.11. Further comparisons of the bathymetric data and the profile locations are provided in Appendix A.
These plots show generally good agreement between the SDB, the older CHS data and the newer multibeam
CHS data.

Profile 1

—CHS MEB Georls| profile00l

— 0B profiled0L

—8—CH: MNavChart profileD01
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C 200 H00 00 B0 worizon ;.Jr'H‘;-.\.:c {mi 1200 1400 1600 1500 2000

Figure 2.11: Comparison of CHS Multi-beam, CHS Point Data and SDB Bathymetric Data at Profile 1

To obtain an additional validation of the SDB data in shallower water, a series of transects were undertaken
from a small boat in the NE region of Lake Simcoe on September 8, 2022. The goal of measuring these
transects was to overlap with a significant range in SDB water depths, as the CHS multibeam data was limited
to deeper areas and did not enter shallower water. The survey was completed with a Syqwest Hydrobox
single beam echosounder; an overview of the region that was surveyed is shown in Figure 2.12.
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Figure 2.12: Map Showing Survey Lines Measured in September 2022 and SDB Bathymetry Data

The general conclusion from these surveys was that the SDB provided a good representation of the
bathymetric depths; however, there was some variability that seemed to be somewhat regional. Deeper water
depths were often under-reported in the SDB (reported as shallower than they were), while in shallow regions
the SDB tended to report deeper water depths. This can be seen in the comparison in Figure 2.13 for profile
SB_000_1310.

Depth (m below Chart Datum)
v
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Figure 2.13: Comparison of SDB and Verification Boat Survey Data Measured in September 2022

L)
Lake Simcoe Shoreline Hazard Mapping Balrd
Final Report L]

13671.101.R1.Rev2 Page 15




Innovation Engineered.

The differences in the data are also demonstrated through a comparison of Baird’s boat-measured survey
points (Sept 8, 2022) and the SDB extracted at the same location (Figure 2.14). With perfect agreement of the
two data sets, all of the points would plot along the red 1:1 line. In terms of predicting wave heights, the
deviation from the 1:1 line in shallower water with the SDB reporting slightly deeper depths will be
conservative, as a model with deeper water depths could allow slightly larger waves to reach the shoreline.
The deviation from the 1:1 line in the 6 to 7 m water depth is of little consequence to the processes that reach
the shoreline, as these depths are located a significant distance offshore.

0

Satellite Derived Depth (m)
w

-10
-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
Baird Survey Depth (m)

Figure 2.14: Depth versus Depth Plot for SDB and Boat Survey

29 Validation of Nearshore Elevations

After assessing the available topographic and bathymetric data, it was concluded that the region with the least
data coverage was typically at the shoreline. In regions where the topographic data were based on
photogrammetry, there was rarely data below 219.5 m. Bathymetric data typically started at least 1 m below
this elevation. Nearshore bathymetric data were also derived from satellite imagery and have a greater level of
uncertainty than direct measurements.

Completing a survey of the entire lakeshore was not within the scope and schedule for this study; however,
some basic validation of elevations was undertaken. The survey also assisted in understanding the transition
of the profile from the bathymetric data to the topographic data. Some of the key questions that needed to be
answered included:

o Whatis a typical profile of a beach in the area?
e What are the typical land elevations adjacent to revetments and vertical walls along the shoreline?
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A topographic survey was completed at selected locations on August 26, 2022, to fill in the data gap between
the existing topographic and bathymetric data. Survey locations focused on areas that were publicly
accessible, and had the characteristics that were of interest (e.g. a natural beach, or a nearby revetment or
wall). Data were collected using a GPS with a median horizontal and vertical accuracy of about 2 cm (95% of
the samples under 5 cm estimated error); data were collected by wading into the water and by walking on
public shoreline areas. The locations where data were collected are shown in Figure 2.15.

- 'dOriilia
I % Kitchener
Park

Carthew Bay

Swing
Oro Line 9 Bridge #50

Oro Line 7iake ’
Simcoe

Barrie

Oro Line 2
Chippewas of
Georgina Island Maple Beach

First Nation

Figure 2.15: Nearshore GPS Survey Locations

The general observation from these data was that elevations for developed areas adjacent to the lake were
quite variable even within one reach.

Nearshore slopes were shallow in most areas and there was a general linear trend through the waterline into
the beach area. At some locations, the SDB showed a slight deepening near the shoreline, which was not
supported by the transect surveys.

It was concluded that flood hazard mapping must consider the case where there is minimal freeboard above
the 100-year water level and waves may propagate inland.

210 Regional Recession Rates

Approximately 20 sites were initially identified (an arbitrarily lettered for reference) for assessing shoreline
recession. From this list, six sites were identified where the shoreline remained in a more natural state and
assessment of the recession rate was possible from historical and recent photographs. These locations
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(Figure 2.16) were typically park areas, or areas where farming had continued until recently and no
development had occurred along the shoreline.

-

Figure 2.16: Selected Locations for Shoreline Recession Assessment

Historical aerial images that covered the area of interest were obtained from the National Air Photo Library.
The historical imagery were from 1965 and 1967. Recent aerial images from 2018 to 2021 were then
compared, resulting in a time span of about 53 to 57 years at the selected sites. An example of the shoreline
positions from historical and recent imagery at “Site M” is shown in Figure 2.17. The green lines represent the
difference in the shoreline position along transects spaced at 2 m. At this site, the average rate of recession
was determined to be about 0.09 m/yr.
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Figure 2.17: Recent Aerial Photograph and Historical Shorelines Showing Shoreline Change

The results of these comparisons provided an estimate of the shoreline recession rate over a total of 576 m of
shoreline. Compared to the total length of shoreline being mapped (~300 km) this is a very small fraction of the
study area and extrapolating these results to other sites needs to be done cautiously. The results of the
shoreline recession analyses are summarized in Table 2.2.

Table 2.2: Shoreline Erosion Rates in Undeveloped Locations

Site Average Annual Recession Rate
Site Reach ID Lenath
ength (M) | Average (m/yr) | St.Dev (miyr) | Max (miyr) | Ave + 1 StDev

M 19 226 0.086 0.048 0.204 0.135
0 25 82 0.064 0.019 0.097 0.082
c 3 100 0.035 0.020 0.072 0.055
F 7 40 0.113 0.015 0.143 0.128
G 10811 116 0.035 0.018 0.079 0.053
| 15 12 0.105 0.012 0.116 0.117
All Sites Combined 576 0.066 0.043 0.204 0.109
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Rather than using an average value, it is common practice to use a value that is somewhat above the average.
Using the average results in higher risks, as the recession rate will be underestimated 50% of the time. Itis
recommended to use the mean value plus one standard deviation to define the erosion allowance; this value is
provided in the last column of Table 2.2.

The calculated recession rates from the six different sites range from 0.053 m/yr to 0.135 m/yr, compared to
the default value for a large inland lake of 0.15 m/yr (MNR, 1996). With a significant range in values from the
six study sites, it is challenging to differentiate where a lower or higher rate of erosion may occur around the
lake in regions that have had shore protection installed for decades.

Given the challenge in defining a natural erosion rate, it is recommended that the default erosion rate for large
inland lakes of 0.15 m/yr be applied throughout the study area. This is expected to be slightly conservative
based on the values in Table 2.2; however, some areas that were protected long ago could have a natural rate
of erosion that is higher than 0.15 m/yr. This recommended approach is consistent with the Technical Guide
(MNR, 1996) which states that any deviation from the 15 metre erosion allowance standard is to be undertaken
only in accordance with accepted scientific and geotechnical engineering principles.
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3. Wave & Surge Modelling for Flooding Hazard

3.1 Extreme Wind Speeds

Winds are important as the driving force behind storm surge and wave generation on Lake Simcoe. An
extreme value analysis was completed for the adjusted Lagoon City winds (adjustments described in Section
2.4). As aresult of the seasonal differences in water levels, two assessments were completed: one for the ice-
free high water period of April to July, and another for the lower water period of July to December. A Weibull
distribution was fit to 21 years of data, with the results from the top 60 windstorm events during April to July
shown in Figure 3.1.
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0.5% 200 27.40 23.70 31.11
0.2% 500 29.33 2R LR 3357

Figure 3.1: Extreme Value Analysis for Winds on Lake Simcoe

This assessment shows that the 20-year wind speed is approximately 22.5 m/s. The assessment for the lower
water ice-free season (August to December) shows only marginally different wind speeds with a 20-year value
of 22.59 m/s. For the purposes of defining the extreme worst wave conditions that would coincide with a high
water level, a wind speed of 22.5 m/s was selected.
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3.2 Storm Surge

With managed water levels on Lake Simcoe, it presents a condition where the water levels would not be
expected to conform to typical extreme value patterns. The lake levels are a product of the hydrologic process
and also how the lake is managed. Over the years, more knowledge on lake levels and management is
accumulated; however, policy changes and/or individual decisions can also impact the lake levels. Therefore,
the level of complexity in undertaking the analysis should be commensurate with the processes that are being
considered. Section 2.2.2 outlines the extreme water levels and a selected 100-year level of 219.5 m.

Storm surge on an enclosed water body such as Lake Simcoe is related to strong winds blowing across the
lake surface. Surge due to changes in atmospheric pressure can be ignored as the entire lake will experience
similar atmospheric pressure over the surface. Any differences will be small and transient, and the lake will not
respond to these in any significant manner.

Wind setup is most pronounced in broad shallow bays when wind stress pushes the surface water towards the
shore. Shallow conditions then limit how water may flow back into the deeper parts of the lake. This can be

illustrated by comparing Cooks Bay to Kempenfelt Bay, with Cooks Bay being very shallow in comparison to
Kempenfelt Bay. Wind setup from a north wind blowing into Cooks Bay will be much more pronounced than
wind setup from a strong easterly wind blowing into Kempenfelt Bay.

Simulations were completed using the MIKE21 Flexible Mesh model. The grid used for these simulations is
shown in Figure 3.2. Lake Simcoe is a small enough lake that the important processes for assessing flooding
(surge and waves) will develop over a period of about two hours or less. This means that extreme events can
be assessed based on steady-state conditions, rather than requiring lengthy storm simulations of complex time
series.
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Figure 3.2: MIKE21 Bathymetry and Mesh for Storm Surge and Wave Simulations
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Simulations were undertaken by gradually increasing the wind speed across the lake at the 20-year return
period speed (22.5 m/s) and recording the resulting change in water level. Without any reported water levels at
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an hourly timestep (only daily averages were available) it was not possible to validate any large surge events.
Instead, this assessment used default parameters for wind friction. With relatively modest storm surge values
over most of the study area, adjustments to the wind friction only influence the wind setup by a few centimetres
or less in most areas.

Wave setup modeling was completed for 36 directions around the compass, and the maximum surge level
from each direction was recorded at each node in the model. The resulting map of the 20-year surge level is
shown in Figure 3.3. These simulations were completed for a mean water level of 219.5 m, which is 0.78 m
above chart datum (218.72 m). A surge value of 0.5 m would reach 220.00 m and would show as 0.50+0.78=
1.28 m above chart datum in this figure.
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Figure 3.3: 20-year Storm Surge on Lake Simcoe (height above CD)

The regions with the greatest surge are shallow bays, while more open/deeper areas of the lake and the
shorelines around islands (other than those close to the main lake shoreline) have minimal wind setup. The
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region with the greatest surge is Cooks Bay, where the shallow shoreline adjacent to the Holland River can
have a surge value of about 0.62 m during a 20-year wind speed from the north.

3.3 Wave Conditions

The MIKE21 Spectral Wave (M21SW) model was used to predict waves on Lake Simcoe; the same numerical
mesh was used as that shown in Figure 3.2. Initial simulations were undertaken for storm conditions that were
recorded on wave buoy 45151 during the years with more valid data (see Section 2.5).

Storm events with higher wind and wave conditions sustained over consecutive hours were identified.
Simulations were then completed in M21SW for approximately 12 hours around the peak of the storm. The
model used the buoy-measured winds, which were applied over the full model domain. Adjustments to the
buoy-measured winds were completed to better represent the wind speeds at a 10 m elevation, which is the
standard used for wind-wave modeling.

A comparison of the modeled and measured wave conditions is presented in Figure 3.4. This simulation
shows acceptable agreement between the modeled and measured data for the purposes of this analysis and
provides confidence in the performance of the model.
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Figure 3.4: Comparison of Modeled and Measured Wave Conditions at Buoy 45151

Wave conditions throughout Lake Simcoe were developed using a similar approach to that used for storm
surge modeling. The 20-year wind speed of 22.5 m/s was applied from 36 directions around the compass in
separate simulations. The maximum wave condition in the lake from all of these simulations was mapped.
These simulations were completed at a water level of 219.5 m; however, surge was not applied. The impact
from locally adjusting the lake level to account for surge is considered in the final stage of modeling at the
shoreline.

The maximum significant wave height from these simulations of varied wind directions is shown in Figure 3.5.
This figure shows the sheltering effect from islands, and the decrease in wave height as shallow water is
encountered close to the shoreline. Wave conditions from these simulations are the input to the final stage of
modeling, which involves simulating runup and overtopping at the shoreline using a profile model.
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Figure 3.5: Wave Conditions from 20-year Wind Storm (maximum from all directions)

3.4 Wave Uprush

The final stage of modeling involves simulating wave breaking in shallow water close to the shore, and wave
runup on the shoreline. This modeling uses a profile model that depicts the processes along a line that is

perpendicular to the shoreline. The model starts in about 5 m of water (sometimes less in very flat/shallow
areas) and extends to the shoreline and some distance inland above/beyond where wave processes stop.

Two models were used in this study:

e EurOtop is a tool that was developed to assess runup and overtopping of dyke structures along the
European coastline. This tool is best suited to artificial shorelines where revetments and vertical walls may
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be present and is typically applied on steeper structures/shorelines rather than gentle beaches. EurOtop
predicts the maximum wave runup height on the shore.

e CSHORE is a model that was developed for more natural beach shorelines. This model is used in regions
where there is no significant artificial structure and runup occurs on a beach with slopes gentler than 10:1.

Wave runup was calculated for each of the shoreline reaches using a representative shoreline profile for each
reach. The wave runup was estimated at the 2% exceedance level, which represents the 1 in 50 highest wave
crest runup, but not the absolute maximum runup that might be expected within a storm. The 2% exceedance
level for runup is defined based on individual wave crests within a storm. If an observer watched the runup of
100 consecutive waves (within 10 or 15 minutes typically) the 2% level would be at approximately the height of
the second highest runup. A maximum runup value within a storm is not used as it is statistically challenging to
estimate.

The 100-year flood level with the 20-year wave condition were used in the analysis as per MNR (1996). The
definition sketch for wave runup or uprush is shown in Figure 3.6, where SWL is the still water level, excluding
wave runup. In this figure, “R” is the wave uprush height for threshold extension of slope, “F” is the freeboard
height; and “Ls” is the maximum distance that an overtopping wave is predicted to travel inland from the crest
of the profile. The distance “Ls” is proportional to the excess uprush (R minus F) and the wave period. The
wave uprush allowance is equal to the vertical extent of the wave uprush on the slope, for cases where the
uprush is below the profile crest. When uprush exceeds the crest of the profile, the wave uprush allowance is
defined based on the horizontal distance “Ls” from the profile crest.

R = uprush

F = freeboarc

H = helght of bore

D = standing water cepth
C = speed of bore

x = distance of travel

Inland extent X '|
X =1l

Maximum Inlond extent

Figure 3.6: Definition sketch of wave uprush over low bluff (from MNR, 2001a)

When wave runup exceeds the crest of the structure, the inland extent of wave propagation is then calculated
according to the Cox-Machemehl equation (Eq. 1), as presented in MNR (2001a) and shown in Figure 3.6.

Ly = "I (R~ Py (Eq. 1)
5

where:
Ls = horizontal extent of wave uprush measured from the slope crest
T = wave period
g = acceleration due to gravity
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R =wave runup
F = freeboard

On Lake Simcoe, waves are smaller near the shoreline (compared to the Great Lakes for example) due to the
size of the lake and the gentle/shallow slopes around the perimeter of the lake. This means that theoretical
runup levels are relatively small, with values typically in the range of 0.5 to 1.5 m above the water line. Of the
45 profiles simulated, runup exceeded 1.5 m on only five profiles.

With sparse data for the elevation of land around the perimeter of the lake, and considering the variability of the
shoreline slopes within a reach, it is not appropriate to select a runup contour and use this to define the inland
extent of wave runup. In areas where the land is very flat (perhaps some isolated areas within a reach), the
runup will not reach the prescribed contour but will be limited by the extent of wave propagation inland.

Inland wave propagation was assessed through a sensitivity assessment using typical wave runup values and
different assumptions about the elevation of the land adjacent to the shoreline. The worst conditions occur
when the land is very flat just above the flood level, and the toe is relatively deep in the foreshore area. This
approach involving using the inland propagation distance is further discussed in Section 7.3.
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4. Erosion Hazard Analysis

4.1 Overview of Shoreline Hazards

The Provincial Policy Statement (PPS) provides policy direction on matters of provincial interest related to land
use planning and development. Hazardous lands are defined in the PPS, (MMAH, 2014) as “property or lands
that could be unsafe for development due to naturally occurring processes.” Along shorelines of the Great
Lakes — St. Lawrence River System, this means the land, including that covered by water between the
international boundary where applicable, and the furthest landward extent of the flooding hazard, erosion
hazard, or dynamic beach hazard limits.

The technical basis and methodologies for defining and applying the hazard limits for flooding, erosion, and
dynamic beaches are provided by the Technical Guide for Flooding, Erosion and Dynamic Beaches, Great
Lakes — St. Lawrence River System and Large Inland Lakes (MNR, 2001a). The basic procedures outlined in
the Technical Guide (MNR, 2001a) with some modifications have been included in subsequent documents,
such as Ontario Regulation 97/04 (“Generic Regulation”) and Guidelines for Developing Schedules of
Regulated Areas (Conservation Ontario, 2005). The methodologies outlined in MNR (2001a) have been used
on this project.

It is important to note, as outlined in the Technical Guide (MNR, 2001a), that the regulated hazard limits are
generally to be mapped based on the assumption of no shoreline protection works in place. The clearly stated
intent is that the mapped flooding, erosion, and dynamic beach hazard limits are to represent the underlying
ambient nature of the natural shoreline hazard and should not be modified by the presence of existing or
proposed shoreline protection. The most landward limit of the Flooding, Erosion and Dynamic Beach hazards
is utilized in determining the regulated area along the Lake Simcoe shoreline.

4.2 Flooding Hazard

The flooding hazard limit is defined as the 100-year flood level plus an allowance for wave uprush and other
water-related hazards. The 100-year flood level is the sum of the static water level plus storm surge with a
combined 1% probability of being equalled or exceeded in a given year. This means that on average it has a
one percent probability of occurring in any given year.

When shorelines are exposed to wave action, wave uprush and overtopping occur driving water above the
100-year water level. Site specific studies may be used to assess the allowance for wave uprush and water
related hazards. For large inland lakes, the Technical Guide (MNR, 2001a) requires a flooding allowance of 5
m, measured horizontally from the location of the 100-year flood level if a study using accepted engineering,
and scientific principles is not undertaken (Figure 4.1).
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Figure 4.1: Flooding Hazard Limit for the Large Inland Lakes (from MNR, 2001a)

4.3 Erosion Hazard

The erosion hazard limit is calculated as the sum of the stable slope allowance, plus the 100-year erosion
allowance. Figure 4.2 shows the erosion hazard limit as defined in the Technical Guide (MNR, 2001a) and
Understanding Natural Hazards (MNR, 2001b).

Erosion Hazard Limit

_ Stable slope . 100 year -
- h recession -

Ll

allowance

Lake level _‘L

\— Stable slope

\Toe of cliff/bluff/bank

Figure 4.2: Erosion Hazard Limit Defined with Reliable Recession Data (from MNR, 2001a)
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The approach used in Ontario Regulation 97/04 is similar, but the recession allowance is applied first and then
the stable slope allowance is applied.

The stable slope allowance is a horizontal allowance measured landward from the toe of the bluff or bank. It is
dependent on soil characteristics and groundwater conditions. In the absence of a site-specific study, a stable
slope allowance of three times the bluff height may be used. The bluff heights are calculated as the vertical
change in elevation from the toe of bluff to the top of bluff.

The erosion allowance is the distance the shoreline would erode in 100 years from present. It is calculated as
100 times the average annual recession rate (AARR) as shown in Figure 4.2.

44 Methodology

The Technical Guide (MNR, 1996) provides a recommended approach for assessing the erosion hazard limit
on large inland lakes. The erosion hazard is comprised of an erosion allowance and a stable slope allowance.

The Technical Guide recommends a default value for the average annual recession rate (AARR) for locations
where there is insufficient data to determine the AARR. The default erosion allowance 15 m over a 100-year
planning horizon (AARR = 0.15 m/yr). Variation from this 0.15 m/yr value is accepted when an appropriate
engineering study can define a more accurate value. The default value for a stable slope is 3 horizontal:1
vertical, unless otherwise defined by a geotechnical engineer.

The standard approach for assessing shoreline recession on a lake-wide basis is through a comparison of
shoreline position using historical aerial imagery. Several requirements must be fulfilled to complete an
accurate assessment:

e High quality aerial photographs that are separated by a minimum 35 years between photos.
e Avisible shoreline must be present in the aerial photographs, ideally at a known water level.

e Positioning (geo-registering) of the photographs must be appropriate for the situation. In areas with lower
erosion, much more precise photograph positioning is required in order to make an accurate assessment
of small changes in the shoreline. With older photographs the landmarks for positioning may have
changed, making this a challenging task.

e Locations where the shoreline is in its natural state, without groynes, revetments, breakwaters and other
significant shoreline protection or modification.

Lake Simcoe has a highly developed shoreline, with homes, cottages, marinas, public beaches, launch ramps
and road/rail along the shore in many areas. Much of the development took place in past decades, with
upgrades continuing today. This makes it difficult to find photographs that are sufficiently spaced in time and
show a shoreline in a natural condition. Furthermore, the relatively low erosion rates make the use of poorer
quality photos from the 1940s or 1950s impractical, since accurate shoreline positioning is not possible in these
photographs and position errors may be large relative to the recession distance.

The recession rate is determined through a process of comparing the position of two shorelines that are
digitized from aerial photographs. The distance between the two shorelines will vary and this distance is

tabulated at a regular interval in the comparison region. From these comparisons, a mean shoreline change is
calculated, as well as a standard deviation.
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4.5 Stable Slope Allowance

The stable slope allowance is defined as the horizontal setback distance from the toe of a coastal bluff to
where the stable slope intersects the tablelands. Shoreline slopes around Lake Simcoe are typically in the
range of 0 to 10 m.

In low-lying areas where there is no bank or bluff at the shoreline, the stable slope is irrelevant as there is no
risk of slope failure. In these areas the erosion hazard is equal to the erosion allowance (stable slope
allowance is zero).

Around the Lake Simcoe shoreline, there are some higher hills, but many of these features are not coastal
bluffs, they are simply slopes close to the lake. For a slope to be considered a coastal bluff and for a stable
slope allowance to be defined, the toe of the bluff must be within the erosion allowance, which is typically 15 m
landward from the high water mark (based on 0.15 m/yr of shoreline recession).

With a range of soil conditions in the area and limited slope stability information, the stable slope allowance
was defined by a 3 Horizontal:1 Vertical slope from the anticipated toe of the bluff (following recession of the
shoreline).
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5. Dynamic Beaches

Dynamic beaches are defined in the technical guide as a beach that is more than 100 m in length, more than
10 m in width (above water) and more than 0.3 m thick. Furthermore, these beaches are located in regions
that have fetches greater than 5 km.

In some areas of the Great Lakes and other large inland lakes, beach systems may respond to seasonal
wind/wave patterns and significantly realign. This can cause the shoreline to quickly vary from whatever may
be shown on a map and in recognition of this the dynamic beach hazard was defined.

The existing guidance from the LSRCA is that dynamic beaches are generally not present on Lake Simcoe.
This guidance was verified by completing the following tasks:

e Locations of potential beaches were identified. This was done by reviewing:
e The shapefile of beach locations provided by LSRCA,
e MNR classification of surficial geology and shoreline type.
o Aerial imagery that showed the presence of offshore bar formations, which are often indicative of large
beach deposits
e Other visible signs of sufficiently large beaches along the shoreline
e  Oblique aerial imagery was reviewed in target areas
e Beach dimensions were obtained from Google Earth imagery and other images

A table of potential beaches was developed, with only a very small number of beaches meeting the preliminary
criteria of a dynamic beach. In many cases, these appear to be beaches that were constructed, likely with fill
placed lakeward of the original shoreline. Typically, these beaches are in bays where very oblique wave action
is limited, or they have a large groyne on one or both sides. None of these beaches would be expected to
display significant erosion/accretion or planform realignment in a storm due to the geometric properties of the
beach, the surround structures and the wave directions.

After reviewing the beaches in Lake Simcoe and considering the points listed above, we concur with the
opinion of the LSRCA that there are no beaches in Lake Simcoe that have the properties of a dynamic beach
and warrant special shoreline hazard designation.
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6. Shoreline Reach Identification

6.1 General Approach

Shoreline hazards are assessed on a reach basis, where a reach is defined as a section of shoreline with
similar hazard characteristics. Mapping is not undertaken at a parcel level and does not consider the shoreline
treatment of individual properties. Therefore, the hazard limits defined in this study should be considered
appropriate for broad planning level considerations but may not be appropriate for decisions at a specific
property. More detailed analysis may be required to support development on specific properties.

The previous hazard mapping completed in 1989 used 34 reaches. Some of these were very small, localized
reaches while others were larger and encompassed a range of conditions. New reaches have been developed
with some similarities to the previous reaches; however significant differences also exist.

The primary considerations in developing the shoreline reaches were as follows:

o Nearshore water depths and slopes: This was assessed based on the nearshore satellite derived
bathymetry. Nearshore water depths influence the maximum wave height that will reach the shoreline and
impact the flooding hazard.

e Wave exposure: Based on the multidirectional wind/wave simulations on Lake Simcoe, reaches were
defined with generally consistent wave exposures.

e Storm surge: Wind setup from strong onshore winds results in some areas having greater flooding
potential. Large shallow bays, such as Cooks Bay were separated from other areas due the higher surge
levels.

e Shoreline elevation: The flooding hazard may be limited to a narrow region of runup on a steep shoreline
or could extend further inland in very flat areas. Reaches were defined with generally similar topography.
However, in the final analysis, landside slopes and elevations were less critical than expected due to the
relatively low wave runup values in many areas.

Nearshore substrate was not considered a primary delineator of the reaches. The wave exposure and
nearshore underwater slope often resulted in logical breaks in the reaches that aligned with the substrate
maps. For example, steeper bathymetry/topography regions with higher wave exposure were typically not
classified as “mud” but were typically gravel or cobble.

The average annual recession rate was not used to delineate the reaches as there was insufficient data to
define reach-specific shoreline recession rates. However, environmental forces such as wave exposure and
the slopes along the shoreline are typically linked to erosion potential.

Islands were typically categorized as a separate reach, and multiple reaches were delineated on larger islands.
It is common for islands to have less storm surge as the water can more easily pass around the island during
strong wind events rather than building up against the shore.

6.2 Reach Summary

An overview of the reaches is shown in Figure 6.1. A total of 29 reaches were delineated around the perimeter
of the lake. An additional 9 reaches were delineated along island shorelines. A list of the reaches, their name
and length are provided in Table 6.1. These shorelines total to 266.4 km of the main shoreline, and 37.1 km of
island shorelines (303.5 km total).
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Figure 6.1: Map of Lake Simcoe Shoreline Reaches
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Table 6.1: Summary of Lake Simcoe Reaches

Reach | Name Length (m) | Location

1 Smith's Bay, Atherley, Victoria Point to Champlain Point 9,969 | Main shoreline
2 Champlain Point to Cedar Point to Black Point 4,004 | Main shoreline
3 McPhee Bay, Black Point to McRae Point 10,597 | Main shoreline
4 Banstable Bay, McRae Point to McGinnis Point 9,275 | Main shoreline
5 Lagoon City, St. Ives Bay, McGinnis Point to Prophet Point 13,333 | Main shoreline
6 Prophet Point to Mara Point 7,518 | Main shoreline
7 Mara Point to Canal Waterway 2,589 [ Main shoreline
8 Canal Waterway to McLennan's Beach 10,996 | Main shoreline
9 McLennan's Beach to Thorah Beach Port Bolster 7,803 | Main shoreline
10 Thorah Beach to Duclos Point Prov. Nature Reserve 7,005 | Main shoreline
11 Duclos Point East 2,679 | Main shoreline
12 Duclos Point West 4,446 | Main shoreline
13 Sunset Beach to Sibbald Point 6,823 | Main shoreline
14 Sibbald Point to almost Black River 2,017 | Main shoreline
15 Black River Jacksons Pt Mossington Pt Willow Beach to 15,630 | Main shoreline

Island Grove

16 Island Grove to Eastbourne 3,446 | Main shoreline
17 Eastbourne to Ferguson Point 8,835 | Main shoreline
18 Ferguson Point to marina at Miami Beach 9,609 | Main shoreline
19 Holland Marsh 16,636 | Main shoreline
20 Gilford Beach to DeGrassi Point to Big Cedar Point 18,507 | Main shoreline
21 Big Cedar Point to Big Bay Point 21,596 | Main shoreline
22 Kempenfelt Bay South Shore Big Bay Point to Barrie 15,263 | Main shoreline
23 Barrie urban waterfront 3,788 | Main shoreline
24 Kempenfelt Bay North Shore 16,807 | Main shoreline
25 Oro to Carthew Bay 15,362 | Main shoreline
26 Carthew Bay 4,981 | Main shoreline
27 Eight Mile Point to Cedarmont Beach 5,315 | Main shoreline
28 Moons Beach to Four Mile Point 3,660 | Main shoreline
29 Shingle Bay 7,932 | Main shoreline
30 Georgina Island Northwest shoreline 6,099 | Georgina Island
31 Georgina Island East shoreline 2,844 | Georgina Island
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Reach | Name Length (m) [ Location

32 Georgina Island South shoreline 5,475 | Georgina Island
33 Georgina Island Southwest shoreline 2,737 | Georgina Island
34 Thorah Island Northwest shoreline 5,667 | Thorah Island
35 Thorah Island Southeast shoreline 5,437 | Thorah Island
36 Snake Island South shoreline 1,600 | Snake Island
37 Snake Island West-North-East shorelines 5,067 | Snake Island
38 Fox Island 2,180 | Fox Island
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7. Hazard Mapping

71 Overview

Hazard mapping tasks for this study involve defining the erosion hazard and the flooding hazard for the
reaches around Lake Simcoe (Figure 6.1). No dynamic beaches were identified and the dynamic beach
hazard is therefore not applicable. Mapping was completed on a reach-by-reach basis using parameters for
flood level and wave conditions that were consistent within each reach. The erosion hazard was addressed by
using consistent parameters throughout the study area.

7.2 Erosion Hazard Mapping

Erosion hazard mapping is intended to account for long term recession of the shoreline as well as the natural
stabilization of shoreline slopes to a stable angle. The recession rate is intended to represent the recession of
an unprotected shoreline, rather than one where protection has been added. The evolution of the shoreline
slope to the natural stable angle can take many years to develop; the stable slope allowance defines a long
term setback to accommodate this stabilization process.

The Technical Guide (MNR, 1996) shows an approach where the stable slope angle is applied first, from the
existing water level, after which a recession rate representing a 100 year planning horizon is applied at the top
of the slope. This is an appropriate method where there are steep bluffs and a house close to the top of the
bluff. This approach can highlight how some structures are at imminent risk, even without ongoing shoreline
recession.

On many shorelines (such as Lake Simcoe) there are few buildings close to the edge of an eroding coastal
bluff. Also, there is often a flatter area adjacent to the shore, after which there is a slope/bluff that slopes
upwards. In these instances, it is more appropriate to apply the erosion to the shoreline first, and then assess
how a stable slope would evolve based on the bluff/slope that is then being impacted by the shoreline erosion.
This is a more appropriate method for Lake Simcoe, and is shown in Figure 7.1

/L - Regulated Shoreline Area >
Authorit

gf::::;: - Shoreline arosion hazard _-__:
boundary :
1
1
100-year ;
flood level :
1

|= — =] = e
Lake 100-year toe Stable slope allowance Allowance
erosion allowance ol 15m

Figure 7.1: Ontario Regulation 97/04 Approach to Shoreline Erosion Hazard Mapping

The first step in defining the erosion hazard is to define an erosion allowance based on 100 years of erosion
with a rate of 0.15 m/yr. This results in a 15 m erosion allowance along all shorelines of the lake. This erosion
allowance is defined from the typical water line on Lake Simcoe, which is estimated to be approximately the

normal early summer water level.

The stable slope allowance is then applied based on a 3H:1V stable slope. Insufficient data were available to
define a steeper or locally varied stable slope.
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To complete the shoreline erosion mapping the first step was to revise the shoreline of Lake Simcoe. This was
accomplished by manually editing the existing shapefile to better match the recent aerial imagery (see Table
7.1). Changes were mostly minor but did reflect some additional works along the shore of the lake. This
shoreline was used as the starting point for the erosion hazard mapping.

Table 7.1: Aerial Imagery Dates for Shoreline Definition

Location Year
York 2021
Durham 2021
Simcoe (small section near Oro) 2016

The 15 m offset, which represents the erosion allowance, was defined by a 15 m offset from the shoreline.
The stable slope allowance varies with topography within a reach. With the range in nearshore elevations that
can occur close to the lake, the stable slope allowance was determined by using the elevation of the 15 m
offset line and then applying a 3H:1V slope from an assumed shoreline elevation of 219.0 m. For example, if
the 15 m offset line was at an elevation of 221 m, this implies an elevation change of 2.0 m and therefore a
stable slope allowance of 6 m beyond the 15 m erosion offset.

An example of the product of this approach in a region with topographic variability is shown in Figure 7.2. In
this figure the lower lying areas have minimal stable slope allowance (e.g., on the point with green colours),
while the higher regions have an increased offset (e.g., in the yellow/orange colour).

“é' .

Figure 7.2: Example of Stable Slope Allowance in Variable Topography
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The resulting erosion hazard limit assumes no shore protection and the shoreline erodes 15 m over the 100-
year planning horizon, with no intervention by property owners. Most of the slopes near the shoreline of Lake
Simcoe are also steeper than 3:1 and although these slopes may not be stable in the long term, there is
significant time required for a slope to develop to a final 3:1 slope through normal erosion processes.
Therefore, the mapped 100 year erosion allowance is generally a conservative assessment of the erosion
processes with no future human interaction and with no recognition of existing shoreline protection.

When defining erosion lines around the lake, an erosion buffer was not applied on adjacent water bodies such
as marinas or creeks as these features are not subject to the same erosion forces as the main part of the lake.
Setbacks along rivers or creeks are defined through an independent study and are not part of this assessment.

The resulting erosion hazard areas are defined for use in GIS by polygons that cover the region between the
shoreline and the inland erosion allowance. With breaks at numerous connecting water bodies, the result is a
set of many polygons that define the erosion hazard zone.

7.3 Flood Hazard Mapping

Flood hazard mapping is based on the combined impact of high water level, wind surge and waves impacting
the shoreline. The wind surge and wave conditions are linked, in that the same forces that cause wind setup
will also cause waves to develop. The mapping outlines the impact of a 20-year storm event that occurs
concurrently with the 100-year still water level. Mapping of the flood levels followed the processes outlined
below:

e High lake-wide water levels, with a storm condition superimposed. This results in a water level of 219.5 m
plus a wind surge allowance for a 20-year storm event, which varies by reach from about 0.2 to 0.6 m.

e Wave runup on the shoreline. This is typically defined based on the contour of the runup level. For
example, a 219.5 still water level plus 0.25 m of surge might then have a runup level of 0.5 m. This would
resultin a flood level of 219.75 m and a runup elevation of 220.25 m.

e Assess the extent of inland wave propagation. This is an alternative approach from mapping the runup
elevation. It is used in low lying areas to avoid over-predicting the inland propagation on very flat areas
just above the waterline.

The Large Inland Lake Technical Guide (MRN, 1996) outlines that in the absence of an appropriate
engineering study, a 5 m minimum flooding allowance is applied inland from the 100-year regulatory flood
level. For this study the 5 m offset was applied as a minimum, and engineering analysis sometimes dictated
an allowance for wave uprush that exceeds the 5 m minimum. This typically occurred in regions with deeper
water near the shore, where the waves impacting the shore may be higher.

With significant variability of the shoreline conditions within most reaches, it was necessary to use an approach
that was different from the standard Technical Guide approach to defining the inland flooding extent from wave
action. Rather than defining a runup elevation and following that contour, a horizontal allowance from the flood
level was found to provide more consistent results.

Variation within a reach means that the conditions in some parts of the reach may not agree well with the
profile(s) that were used to determine the runup level for that reach. For example, a shoreline might be mostly
steep (e.g., 3:1 slope) revetment but have isolated regions where the slope is very flat, such as near marshes
or creek mouths. In these very flat areas, it is inappropriate to define a flood elevation based on a calculation
from a single (perhaps not representative) shoreline profile at a revetment.
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If we assume that the land becomes very flat, just a few centimetres above the 100-year regulatory flood level,
then this provides a worst-case scenario in terms of how far inland the wave would travel (see Eq. 1). This
maximum inland wave propagation was computed for each reach and defines the inland extent of the flooding
allowance. Using this approach avoids a condition where a wave that has a runup elevation of, for example,
0.5 m above the waterline is depicted as surging 50 m or more inland. The horizontal propagation approach
more effectively limits the practical extent of inland wave propagation.

There are some areas within a reach where the waterline at the 100-year flood level is far inland (100’s of
metres) from the normal waterline. This implies that the land is very flat, and it is therefore not appropriate to
include significant wave runup in these areas since wave action would dissipate over a wide shallow area
(typically vegetated). With typical 100-year regulatory flood levels around Lake Simcoe of 219.7 m this
represents a level that is about 0.6 m above the monthly average water level in June (219.1 m). If we assume
that the standard shoreline delineated in the maps is a typical June water level, then in regions where the
219.7 contour is more than 60 m inland from the normal shoreline we can conclude that the nearshore land
slopes are 100:1 or flatter. With these very flat flooded areas, waves at the 219.7 water line will be very small,
and a 5 m buffer from this line will be more than adequate. Calculations that indicated a larger inland bore
propagation (greater than 5 m) will be ignored in these flat and shallow areas.

In summary, the 100-year regulatory flood level contour was produced around the lake, according to the flood
level in each reach. A 5 m allowance was then applied in all reaches, except for those reaches where the
modeling indicated that 5 m was insulfficient; in some reaches the allowance is as high as 10 m. If there was
evidence that the land is very flat in the flooded areas, then the allowance reverted to the standard 5 m
distance.

The wave runup elevation was produced for each reach but was not used for the reach-based mapping due to
limited data accuracy and irregular slopes and topography within a reach. The values used for this mapping
are included in Appendix B and could be applicable to site-specific assessments where more accurate
topographic data are available.

The flood allowance was delivered as a series of polygons in a GIS format that cover the region from the
shoreline to the inland limit of the flooding allowance. The definition of the flood allowance adjacent to river
mouths was applied in a manner consistent with Figure 5.12 of the Technical Guide (MNR, 1996). The polder
area in the central part of the Holland Marsh is not regulated by the LSRCA and therefore this region was
clipped from the spatial definition of the flood hazard.
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8. Climate Change Analysis

8.1 Focus of Climate Change Assessment

Climate change assessments that are specific to Lake Simcoe are limited. The most relevant reports were
prepared by the LSRCA and include the Climate Change Adaptation Strategy (LSRCA, 2020a) and the
Climate Change Mitigation Strategy (LSRCA, 2020b). These documents address many different aspects of
climate change including physical and environmental aspects.

The intent of this summary is to provide comment on the climate change implications towards the hazard
mapping goals. The details of climate change variables are addressed in large scale atmospheric models,
while specific impacts for Lake Simcoe are determined from an understanding of the processes that are
specific to Lake Simcoe.

The impacts of projected climate change on the erosion hazard could be manifested through increased erosive
forces, either through higher water levels or more severe/frequent wave events. For the flooding hazard,
similar forces could cause a change to the flooding extent. Therefore, we can look at the impacts from
projected climate change on flooding and erosion with a consistent approach.

8.2 Variables of Concern

Climate change could have an impact on many different aspects of the natural environment; however, very few
of these aspects are expected to have direct impacts on the flooding potential on Lake Simcoe. The variables
that may be impacted by climate change can be classified as either primary or secondary variables. For
example, water level is an important variable, but it is determined by many other factors, which makes it a
secondary or dependent variable. An independent variable would be something like temperature, which may
change as a result of broad scale climate patterns that are not directly tied to Lake Simcoe. This is a slight
oversimplification because most variables are dynamically linked; however, the primary independent variables
are mostly independent of the conditions of Lake Simcoe, while the dependent variables are defined by one or
many independent variables. An overview of relevant variables is provided below.

Primary Independent Variables:

e Temperature: Temperature has no directimpact on flooding, although it can impact precipitation,
evaporation, water levels and ice conditions. Temperature could have an indirect impact as discussed
later (see ice cover section below).

e Precipitation: Precipitation could have a significant impact on water levels, either through increased or
decreased precipitation levels. Within limits, it may not directly link to water levels because the water
levels are managed and management activities can overcome smaller changes to precipitation. However,
water level management activities may not be able to accommodate large changes in precipitation.

e Wind Speeds: Wind speeds could cause an increase in the wave conditions on the lake; however, these
differences are probably minimal in most areas of the lake since the waves are depth-limited near the
shoreline. An increase in winds could increase the surge, which would increase the depth limited waves.
Wind speeds are not expected to significantly change, and therefore impacts on flooding should be
minimal.

Dependent Variables

o Water Level: Water level on Lake Simcoe is related to many factors and not directly addressed through
climate models. Climate models provide data for temperature, precipitation, evaporation, etc., which are
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all factors in determining the water level. However, the outlet control of Lake Simcoe will be vital to
understanding future Lake Simcoe water levels.

e |ce Cover: The main function of ice cover in this context, is to prevent the development of waves on the
lake and also reduce the extent to which strong winds may produce wind setup on downwind shorelines.
Increased future temperatures could reduce the duration of ice cover, resulting in more wind/surge events
on the lake. However, periods such as December through March that may see more open water are not
typically periods of higher water levels. Overall, we do not expect changing ice cover to increase flooding
potential, although it could impact erosion.

o Wave Conditions: Waves are most closely related to the wind conditions and an increase or decrease in
winds will affect waves similarly. Wave conditions are also related to ice cover. Changes to waves are
particularly relevant if they occur at higher water levels, since most shoreline areas have depth-limited
wave conditions.

8.3 Projected Climate Change Impacts

The Ontario Climate Consortium and Ontario Ministry of Natural Resources and Forestry published a climate
change synthesis report for the Great Lakes basin in 2015 (McDermid et al., 2015). The report draws on over
70 scientific studies published since 2010 for the Great Lakes basin. The report outlines the anticipated climate
change impacts, evidence, uncertainty, and agreement between studies in language that this accessible to the
general public. Findings from the synthesis report will be referred to throughout this section as it reflects the
current state of climate change science for the Great Lakes basin.

The terms, “confidence” and “uncertainty” are used extensively in climate change literature. In general,
confidence relates to the amount, quality, and agreement of the evidence, and uncertainty relates to the
magnitude of the unknowns. In McDermid et al. (2015) the various studies were reviewed by a cross-section of
climate change researchers and information on each topic was evaluated and ranked as low, medium or high
confidence based on the agreement among available studies; type, amount, and quality of the evidence; and
limitations of the research.

Uncertainty in future projections is also related to the challenges of predicting future human behaviour related
to future green house gas levels (scenario uncertainty), and model imperfection. Climate models use
mathematical equations to represent complex processes between the atmosphere, earth surface, and human
and natural systems. Model uncertainty is related to our understanding of those systems and the accuracy of
the model processes and results.

A summary of projected climate change impacts on factors affecting Lake Simcoe is provided in Table 8.1. The
various factors are discussed in detail in the following sections.

Table 8.1: Projected impacts of climate change in the Great Lakes Basin (adapted from McDermid et
al., 2015)

Theme General Projections Trend Confidence

e 1.5to0 7 °C increase by the 2080s depending on climate
scenario model used. Increase
Greater increases in the winter.

e 20% increase in annual precipitation across the Great
Lakes Basin by 2080s under the highest emission High evidence
. Increase ;
scenario. Medium agreement
e Increases in rainfall, decreases in snowfall.

Air
Temperature

High evidence
High agreement

Precipitation
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Theme General Projections Trend Confidence

¢ Increased spring precipitation, decreased summer
precipitation.
e More frequent extreme rain events.

Low evidence

Drought ¢ Increases in frequency and extent of drought. Increase High agreement
Wind ¢ Increased wind gust events. Increase Low evidence
Low agreement
Water e 0.9106.7 °C increase in surface water temperature by the | High evidence
ncrease
Temperature 2080s. Low agreement
¢ Projected decreases in ice cover duration, ice thickness, . .
X Medium evidence
Ice and ice extent. Decrease

¢ Increased mid-winter thaws, changing river ice dynamics. High agreement

Medium evidence

Flood ¢ Increases in flood severity and frequency. Increase :
Medium agreement

8.4 Water Level Implications for Lake Simcoe

There is medium to high confidence that the Great Lakes basin (including the Lake Simcoe region)isin a
period of slightly wetter weather. Future projections indicate that annual precipitation will increase by up to 20%
across the Great Lakes basin (Lofgren et al., 2002; McKenney et al., 2011).

Rising air temperatures are expected to result in a higher percentage of precipitation falling as rain, and less as
snow. Snowfall losses of up to 48% are projected for the Great Lakes basin by the end of the century (Notaro
et al., 2014). The projected increase in winter rainfall and decline in snowpack is expected to affect the timing
and magnitude of the spring freshet. Rainfall amounts are projected to increase in the spring and decline in the
summer (Kling et al., 2003; Hayhoe et al., 2010).

Heavy rainfalls are twice as frequent as a century ago and are projected to become more frequent in the future
(Changnon and Kunkel, 2006; Kling et al., 2003).

The greatest threat to having high water levels on Lake Simcoe relates to the spring freshet period. The
highest water levels historically have been in May and into the start of June, with historical maximum values in
May about 20 cm higher than other periods. One of the key ingredients to a large freshet is having an
abundant and late snowpack that melts rapidly with rainfall. With higher temperatures, especially in the winter,
there is a greater chance of having regular runoff and therefore less chance of an abundant snowpack and a
late thaw.

The period of 2017 through 2019 saw flooding in many parts of Eastern Ontario, including Lake Ontario and
other large rivers such as the Ottawa River. Lake Simcoe did not appear to be unusually high during this
period. Some of this may be attributed to the higher flows in the Severn River from late February to the middle
of March in 2017 (Figure 8.1). This type of flow increase in a managed system is consistent with planning for
the freshet and perhaps more aggressively lowering the lake in advance of a stronger freshet. The strong
outflow in early March of 2017 lowered Lake Simcoe and probably mitigated what may have been a year with
higher water levels.
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Figure 8.1: Lake Simcoe Levels and Severn River Flows in 2017

The knowledge and skill of those operating dams along the Trent-Severn system appears to have improved
over time as evidenced by the greater variability in water levels in the early part of the historical water level
record (see Figure 2.3). Better weather forecasting and measurement of current conditions may play a role in
this and it is also possible that physical changes along the system improved the water level management. It
appears that Severn River has the capacity to move adequate water to mitigate flooding, especially when
proper forecasting is in place. The flow patterns in 2017 showed an active effort to plan ahead to mitigate
flooding potential in the spring of 2017.

The ability to manage the system and make a material difference to water levels on Lake Simcoe will provide
some protection from hydrologic changes related to climate change. The expected change in temperatures,
which would contribute to more winter rains and a reduced snowpack, would mitigate the severity of the spring
freshet. It will become less likely that a large snowpack will melt late and rapidly.

Overall, the implications of climate change are not expected to have a significant impact on water levels on
Lake Simcoe due to the ability to manage the lake’s water levels. It does not appear that the lake has seen
more severe water levels in recent years; the opposite is generally true.

8.5 Ice

Ice cover was discussed in Section 2.3, with a focus on historical data, which appears to be variable but with
no significant long term trend. The trend into the future could be more pronounced, which would involve later
freeze-up and earlier thaws. This would result in more open water in early to mid January and in March, and
the potential for waves to be generated during this longer open water season. There is also the potential for

more mid-winter thaws, although these would typically be in isolated sections of the lake (such as river outlets)
and would not be broad enough to generate lake-wide wave action.

With an increased open water season, there is the potential for more wave action along the shoreline. This is
addressed in the following section.
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8.6 Winds & Waves

There is low confidence in projections of future wind speeds and wind patterns. It is believed that warmer air
and water temperatures in the Great Lakes region may increase atmospheric turbulence, resulting in higher
wind speeds in the lower atmosphere (Austin and Colman, 2007; Desai et al., 2009; Huff et al., 2014).
However, other studies such as Yao et al. (2012), project a decrease in wind speeds in the Great Lakes Basin
by the year 2100. Cheng et al. (2012) projected that wind gusts will become at least 10% more frequent by the
end of the century.

With significant uncertainty in the change to winds, we can make no conclusion about changes to the severity
of waves and surge on the lake. A reasonable estimate is that the severity of the waves and surge on the lake
will be generally similar in the foreseeable future. However, with changes to the ice cover, there is the potential
for storms in January or March to generate waves on the lake in future years.

From a flooding or erosion hazard perspective, the greatest threat is waves that occur at a high water level.
With the water level management scheme on Lake Simcoe, there have historically (1960 to present) never
been water levels above about 219.1 m during the period of January and March (Figure 2.2); typical water
levels are at about 218.8 m. The normal summer operating water level is 219.1 m, so these increased open
water periods would occur during below normal summer water levels.

With lower water levels, the potential for more severe erosion or flooding is extremely small. While it is true
that more waves, even at lower water levels, will increase the rate of erosion, we have already established that
the average rate of shoreline recession is about 0.07 m/yr (Table 2.2) for the unprotected sections of the
shoreline. Some areas may have higher recession rates; however, much of the shoreline is already protected
and exhibits minimal erosion in recent years. If the normal open water season of about 265 days increased by
two weeks in the fall and two weeks in the spring, then we might expect the erosion rate to increase by 10% (if
we ignore the important water level part of the process). This would increase the documented erosion rate
(Table 2.2) to about 0.08 m/yr and well below the adopted default average rate of 0.15 m/yr that was used for
the mapping.

8.7 Summary

There is little evidence that anticipated climate change impacts will have any significant influence on the
flooding or erosion hazard on Lake Simcoe. This can be attributed to the ability to manage the water levels on
Lake Simcoe as well as the lower water levels that are achieved during the winter months when some
additional open water and waves may occur. Based on observed actions at the dams in recent years, it
appears that it would require a significant change in precipitation before the capacity to regular the water level
was seriously impacted. An increase in the open water season could lead to increased erosion; however it is
not anticipated that this would be significant, considering the current low erosion rates.

The manner in which the climate may change in the future has significant uncertainty and these conclusions
related to erosion and flood hazards should be revisited in the future as anticipated climate changes do, or do
not, take place.
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9. Shoreline Development Impacts

9.1 Discussion of Sediment Transport

Erosion of the shoreline is a natural process that takes place intermittently on almost all shorelines. Accretion
of sediment along the shoreline and erosion of the shoreline are both likely to occur intermittently, with the
balance between the two of these impacting the long term evolution of the shoreline.

Erosion on Lake Simcoe has two main elements: the removal of material from a lakebed or nearshore area by
moving water, and the breakdown of larger material into smaller material through erosive effects. Both of these
processes are occurring on a regular basis, with the former being the most apparent along the shoreline.
These processes also result in natural sorting of the materials along the lakeshore.

When shorelines are eroded, the fate of the material is largely related to the grain size of the sediment. Large
material such as boulders and cobbles are often fairly static and remain close to their original location for a long
time (possibly many years) until extreme waves and/or ice process move the material. At the other end of the
spectrum, silt and clay fractions become suspended in the water column and remain so until calmer conditions
allow this material to settle to the lakebed. This process will repeat many times until the finest fractions have
been deposited well away from the shore in deeper water, where they remain mostly undisturbed.

Intermediate fractions of sediment, such as sand and gravel, will move in the nearshore area and form beach
and bar deposits. These materials are prone to reworking by wave action, with wave direction, wave
height/period and water level all playing a role in the post-storm stable position of these sediments. Regular
motion also causes the slow but persistent breakdown of the material into smaller fractions.

The shores of Lake Simcoe are almost entirely cohesive soils, as shown in Figure 9.1 from the Ministry of
Northern Development, Mines, Natural Resources and Forestry database. Only isolated areas are bedrock or
organic deposits. This map depicts the soils along the land adjacent to the shoreline but does not necessarily
align with the nearshore sediments that have been distributed in the nearshore region of the lake.
Observations along the lake shore and review of aerial imagery shows that sediment is present over most of
the nearshore area, with some regions that are shown as “organic deposits” in the surface geology map having
sand present in the nearshore (at least on the surface) as a result of the ongoing sorting of sediments.
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Figure 9.1: Soil Types Around Lake Simcoe

The shape of Lake Simcoe has resulted in a condition with many small beaches in the natural bays around the
shoreline. Other than very fine material, coarser sediment transport on Lake Simcoe is typically limited to
within a bay or beach cell and does not travel over long uninterrupted distances due to the many natural
headlands. Oblique wave attack will happen in some areas where the shoreline has steeper slopes and the
potential for oblique wave attack (such as along the NW shore); however, most of these regions have gravel or
cobble substrate with limited sand to be moved along the shoreline.

9.2 Shore Perpendicular Structures

Shore protection structures that protrude from the shore, such as groynes, often provide a clear indication of
the direction and approximate magnitude of alongshore sediment transport. An example of this can be seen at
Great Lakes locations such as Port Stanley, shown in Figure 9.2, where strong west to east sediment
movement has been interrupted by coastal development. These types of disruptions are also created by
natural headlands and can result in gradually accreting beaches over thousands of years.
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Figure 9.2: Disturbance in Alongshore Sediment Transport at Port Stanley, Lake Erie

The processes around Lake Simcoe are somewhat different, with limited evidence of large volumes of
sediment accumulating adjacent to shore-perpendicular structures. There are some examples of moderate to
smaller accumulation at locations such as Beaverton Harbour, where a sand fillet has developed on the south
side of the harbour in response to southwesterly winds and waves (Figure 9.3). A smaller and less obvious
sand accumulation also exists on the north side of the structure. A few smaller structures south of Beaverton
Harbour also show similar patterns of sediment accumulation.

Figure 9.3: Sediment Accumulation Adjacent to Beaverton Harbour
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Figure 9.3 also shows the bar formations that exist in the Beaverton area; these bars are an indication that
there is active sediment transport during larger wave events. There is a clear difference between the impact of
the large structures protecting the harbour, and the small structure further south. Structures that reach a small
distance into the lake will only have limited impact on sediment transport, while the larger structures have the
potential to be much more disruptive. The Beaverton Harbour structures extend past the visible limit of the
sediment bar formations, indicating that the movement of sand is mostly stopped by these structures.

Despite the severe blockage of the sediment transport from the larger structures at Beaverton, the size of the
sand fillet that has developed is relatively small. These larger structures may have had some detrimental
impacts on adjacent shores by disrupting alongshore sediment movement, but also by trapping sand adjacent
to the structures. Once sediment is pushed into a corner, the mechanism to move the sediment out of the
corner is limited by the large structures. The volume of sediment in this corner fillet would have historically
been distributed along the shore in the region, although the volume of sand is relatively small.

The large structures that are built next to navigation channels are built for the purposes of preventing sand
from entering the navigation channel. These structures have the potential to cause serious blocks in the
sediment movement along the lakeshore and extend offshore by sometimes 100 m or more. However, the
sediment process on Lake Simcoe typically results in these structures being less impactful than in some other
locations. Placing these larger structures adjacent to natural headlands can limit the extent of the detrimental
impact. The future construction or modification of large shore perpendicular structures would need to be
carefully studied to assess the impacts. There are almost certainly impacts that will occur; it is the severity of
these impacts that need to be quantified.

Smaller structures that might be built for the purpose of a dock would ideally be porous (e.g., pile supported)
structures that do not impact sediment movement. However, these structures have challenges with ice
movement and are typically removed in the winter, which can limit the size/extent of the structure that is
practical.

A shore-perpendicular semi-porous structure that uses large stone, but no solid fill will allow sand to move
through the structure. It will create a small blockage in the sediment, but only to a limited extent. These types
of structures might be more resistant to ice forces than piles or are at least more forgiving if there is some ice-
related movement. A structure of this sort might be used to provide ice protection to piles, but serves limited
purpose otherwise.

A solid shore perpendicular structure will block the movement of sand. Provided that the structures are short
and only block a small position of the active nearshore profile, their impact is limited. The amount of sand that
can be retained is limited and could be mitigated by pre-filling adjacent to the structure so that additional sand
trapping cannot occur. With small impervious structure that are pre-filled, the overall impact on the sediment
regime is localized and limited in shallow areas.

In summary, larger shore-perpendicular structures may have significant impact on adjacent shorelines and
need to be carefully assessed. These would likely only be constructed adjacent to entrance channels that
must maintain a navigable water depth; they are not intended for shoreline protection purposes. Smaller
structures may have limited adverse impacts if they disrupt only the inner portion of the active sediment
transport profile. However, beach fill should be placed adjacent to these structures to limit adverse impacts on
adjacent shorelines.
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9.3 Offshore Breakwaters

The concern with offshore breakwaters is that improperly designed structures, or structures that are in region
with very high sediment transport, will result in significant changes to the shoreline. In some instances, an
offshore breakwater can cause a near-complete blockage of sediment transport and a tombolo will form behind
the structure. The formation of tombolos can be mitigated by limiting the breakwater length and/or situating it
further from shore. However, if the structure is built such that there is almost no reduction in the shoreline
wave conditions, then the value of the structure may be questionable.

There are many examples of offshore breakwaters on Lake Simcoe, with most of these being small structures
that may be part of a dock or are just in front of a dock. Most of these structures are in regions that do not
have sandy substrates and there has therefore been little if any accumulation of sediment in the lee of these
structures. An example of this is in the region adjacent to Snake Island, as shown in Figure 9.4. This region
does not have visible sand bar formations in the aerial imagery and appears to be a hard bottom.
Consequently, the alignment of the shoreline appears mostly unaltered and even very enclosed basins appear
to be clear of sediment accumulation.

e ]

Figure 9.4: Offshore Breakwaters Along Shore South of Snake Island

In other regions of Lake Simcoe, there are more obvious sediment features in the nearshore, typically
consisting of shore parallel sand bars. While most of these sandy areas do not have offshore breakwaters,
there are some regions, such as the region just east of Georgina Beach (Figure 9.5) where some offshore
breakwaters are present.
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Figure 9.5: Offshore Sand Bars and Offshore Breakwaters East of Georgina Beach

The conditions around most of Lake Simcoe’s shore involve gentle, shallow nearshore slopes and offshore
breakwaters, where they exist, are typically small and relatively close to shore. These are very different than
offshore breakwaters that might protect a port complex on an ocean coast where the structures are hundreds
of metres long and in water depths of perhaps 10 m or more. On Lake Simcoe, wave breaking and significant
sediment movement takes place over the sand bars that may be located 100 m or more from the shoreline, as
shown in Figure 9.6. The offshore breakwaters are typically 20 m or less from the shoreline and do not cause
any appreciable interruption of longshore transport (assuming the waves are oblique and longshore transport is
occurring).

Figure 9.6: Offshore Wave Breaking East of Georgina Beach

A review of the shoreline alignment adjacent to offshore breakwaters suggests that there is limited impact from
these structures on Lake Simcoe. In regions where there is little if any sand, the consequence of these
structures may be a slight accumulation of the finer fractions that make up the nearshore substrate (i.e., some
gravel may accumulate where there is a gravel/cobble shoreline).

L)
Lake Simcoe Shoreline Hazard Mapping Bal rd
Final Report L]

13671.101.R1.Rev2 Page 51




Innovation Engineered.

In regions where there is a sandy nearshore zone, evidenced by sand bar formations, we would expect
offshore breakwaters to cause some minor accumulation behind the structures but to have little if any
detrimental impacts to the surrounding area. These impacts could be mitigated by filling a small accretion
along the shoreline, to mimic the expected small shoreline change. Minor shoreline adjustments of this sort will
be inconsequential to flood levels but should be considered from a habitat perspective.

We would therefore advise that small offshore breakwaters, as might be constructed to protect a typical
recreational boat dock on Lake Simcoe, has insignificant adverse impact on the shoreline process in regions
where there is a cobble/gravel bed and there are no visible sand bars. In regions where sand is present, the
adverse impacts are limited and could be mitigated subject to any environmental concerns.

94 Shore Protection Impacts

The shoreline of Lake Simcoe is relatively static compared to many sea/ocean coastlines and the coast of the
Great Lakes. The rate of erosion is low and is estimated to be typically in the range of 5to 10 cm per year
(Section 4.1). With generally flat nearshore slopes (50:1 to 200:1 slopes are not uncommon) the
corresponding downward adjustment (or downcutting) of the nearshore profile is also very small. For example,
5 cm per year of horizontal erosion on a 100:1 slope equates to a vertical lowering of 0.5 mm per year, or 5cm
per century.

Protection of the shoreline with revetments and seawalls certainly changes the look of the shoreline and the
environmental function of the nearshore zone. However, it appears to have limited impact on the overall
shoreline position and characteristics of the adjacent areas. For proposed works, site-specific studies should
be used to assess impacts and determine appropriate mitigation measures.

The potential for shore protection in one area to adversely impact the shorelines in adjacent areas is limited.
There are no obvious supply areas (such as eroding bluffs) that are required to nourish beach areas in a
downdrift location. It is likely that erosion of the lakebed is a contributor to the regional sediments, as well as
some isolated bluff areas. Protection of the shoreline could slightly reduce the sediment supply, although
sediment production through lakebed erosion would probably not be impacted. Some mitigation of localized
effects may be required but should not prevent modest and appropriate development from taking place.

Shore protection on Lake Simcoe is limited to the use of natural boulder material that is typically of igneous
origin. Importing limestone for building revetments is not permitted. An assessment of water quality issues on
Lake Simcoe is outside the scope of this study and we understand that there may be concerns about how
limestone could impact water quality in the lake. The potential for large blocks of limestone (with hopefully
limited dissolving) to impact the 11.6 billion cubic metres of water in Lake Simcoe has not been assessed as
part of this study.

One advantage of using natural boulders is that they are typically of better quality since the stones would have
previously broken along weak seams in their historical sorting/rounding process. There are fewer weak seams
in the rounded boulders that have been produced by the natural rounding process.

A detrimental impact of limiting the use of quarry-produced limestone is that the natural stone building products
are rounded and therefore need to be larger and/or more gently sloped to achieve the same stability under
wave action. This means that steeper revetments, or stacked stone walls are not possible. Instead, structures
need to be wider with rounded stone which increase the overall footprint of the structure. Rounded stone can
also be difficult to source and more expensive; this may be one reason that it appears that gathering of in-situ
stones has occurred in many areas of the shore.
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10. Conclusions

An update to the Lake Simcoe hazard maps has been produced using more recent information and modeling
techniques. Mapping was developed on a reach basis; 38 reaches were identified.

A review of water level data supported the continued use of 219.5 m (CGVD28) for the 100 year water level.
This water level was then adjusted in response to storm surge in each reach.

Numerical modeling of storm surge was completed for Lake Simcoe to define the reach-specific conditions at
the shoreline. This work was undertaken using historical bathymetric data for Lake Simcoe, as well as more

recent multibeam bathymetric data in selected areas, and satellite derived bathymetry in the shallow nearshore
regions. A wind-surge level was defined for each reach, with values of 5 to 20 cm in most reaches and a few
reaches with surge up to 40 cm. These surge values are added to the 100 year 219.5 water level to define a
flood level along the shoreline. Wave uprush was then added to these levels.

Wind speeds were examined for various near-lake wind stations and the 20-year storm conditions were
determined and applied to the numerical model of surge and waves. A 20 year wave condition was then used
in conjunction with the 20 year storm water level to define the conditions at the shoreline. The wave uprush
elevation was then defined for each reach based on the EurOtop model (on steeper shorelines) or CSHORE
for flatter regions.

Variabilities within the reach, and a reach-based approach to defining a wave runup elevation, resulted in some
challenges in completing the mapping based on elevation contours. Instead, a more reliable method was
determined to be applying an inland propagation distance from the flood level. This avoided some
unrealistically far inland propagation distances.

The erosion hazard was assessed and was defined based on a default 15 m erosion allowance around the
lake. A 3:1 (H:V) stable slope allowance was then applied inland from the erosion allowance.

Topographic data around the shore of the lake limits the accuracy of the mapping and consequently a
conservative approach was used in the flood hazard mapping. Future updates to the topography around the
lake may provide the opportunity to update the maps using the flood levels and wave conditions described in
this report.

With 300 km of shoreline and bathymetric/topographic details that are not available on a property by property
basis, there will undoubtedly be instances where the mapped lines may require a site specific assessment
(undertaken by the proponent) for submission of site development applications. A site specific assessment of
the flood and erosion hazard limits may be undertaken in a simplistic manner where the horizontal and/or
vertical offsets are defined based on published values for the selected reach. Alternatively, it may be
necessary or appropriate to complete more detailed analyses and used a series of measured profiles at the
site to then compute runup elevations. This would then supersede the results from a more general profile,
representative of the reach, used to develop the hazard mapping.

Climate change is expected to have minimal impacts on flooding and erosion around Lake Simcoe; these
anticipated future differences do not impact the hazard mapping extents.
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Reach Rounded Surge Level Runup Level Inland Distance
Surge (m) (m CGVD28) (m CGVD28) (m)
1 0.35 219.85 220.33 5
2 0.30 219.80 219.80 5
3 0.30 219.80 220.43 5
4 0.30 219.80 220.52 5
5 0.30 219.80 219.80 5
6 0.30 219.80 220.67 5
7 0.30 219.80 221.03 5
8 0.30 219.80 220.55 5
9 0.30 219.80 221.26 5
10 0.30 219.80 219.80 5
11 0.25 219.75 220.17 5
12 0.20 219.70 220.20 5
13 0.25 219.75 220.62 5
14 0.20 219.70 221.90 7
15 0.20 219.70 221.16 7
16 0.30 219.80 221.06 5
17 0.40 219.90 221.50 5
18 0.55 220.05 220.46 5
19 0.60 220.10 220.10 5
20 0.45 219.95 220.87 5
21 0.20 219.70 220.80 7
22 0.20 219.70 221.94 7
23 0.25 219.75 220.90 8
24 0.20 219.70 222.35 8
25 0.15 219.65 220.81 6
26 0.15 219.65 220.92 6
27 0.15 219.65 221.31 6
28 0.25 219.75 220.58 5
29 0.30 219.80 220.22 10
30 0.10 219.60 219.60 5
31 0.15 219.65 221.03 5
32 0.25 219.75 219.75 5
33 0.10 219.60 219.60 5
34 0.20 219.70 220.73 5
35 0.20 219.70 220.39 5
36 0.25 219.75 220.32 5
37 0.25 219.75 221.36 6
38 0.20 219.70 222.05 8
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Staff Report

To: Board of Directors
From: Christa Sharp, Manager, Restoration Services

Date: May 24, 2024

Subject

Offsetting Program Results — Reconciliation to December 31, 2023

Recommendation

That Staff Report No. 31-24-BOD regarding a reconciliation of the Conservation
Authority’s Offsetting Cash in Lieu funds and Key Performance Indicators be received
for information.

Purpose of this Staff Report

The purpose of this Staff Report No. 31-24-BOD is to provide an update on the Conservation
Authority’s Cash in Lieu funds and Key Performance Indicators. This update provides and
overview from the onset of this program up to December 31, 2023.

Background

The Conservation Authority’s offsetting policies address loss of natural heritage features
(ecological offsetting), groundwater recharge deficit (water recharge offsetting) and post
development phosphorus loads (phosphorus offsetting), which are the result of development
within the watershed. These policies are implemented by Planning and Development staff
through review of development applications submitted through the Development review
process.

The Conservation Authority’s Ecological Offsetting Policy was approved by the Board of
Directors in 2017 and was put in place to address the loss of natural heritage features and their
associated vegetation protection zones.

Since 2017, the Lake Simcoe Phosphorus Offsetting Policy has been improving and protecting
the water quality in Lake Simcoe and its streams and rivers. This policy requires that all new
development must control phosphorus leaving the development site to predevelopment levels.

To ensure that adequate groundwater recharge is maintained throughout the entire Lake
Simcoe watershed, and to mirror the policies of the Source Protection Plan, the Conservation
Authority developed the Water Recharge Policy in 2018 to accompany Lake Simcoe Protection
Plan policies 6.40-DP and 4.8-DP, which are to be applied to all applications for major
development outside of the WHPA Q2 area. This policy, as well as the WHPA Q2 policies of the



Staff Report No: 31-24-BOD
Lake Simcoe Region Page No: 2 of 3
conservation authority Agenda ltem No: 2 BOD-05-24

Source Protection Plan (July 2015), address the deficit of groundwater recharge resulting from
development.

The offsetting policies are tiered plans set to avoid, minimize, mitigate and compensate. The
collection and allocation of funds received and Key Performance Indicators through Ecological
Offsetting, Phosphorus Offsetting and Water Recharge are outlined in the attached Tables 1, 2,
and 3.

The primary key performance indicators for ecological offsetting projects are total natural
heritage restored, wetland and woodland area restored, and area acquired/protected. Through
the restoration and protection of wetlands, woodlands and other natural heritage features, the
program has provided funding of $1,568,658, which has accomplished 18.019 hectares of
natural heritage restoration and protection. Other achievable co-benefits include but are not
limited to additional grassland area, installation of habitat structures, increase in biodiversity,
flood reduction, groundwater recharge, carbon mitigation, protection of infrastructure, thermal
mitigation, urban heat reduction and social/community impacts. This program has also
allocated an additional $1,446,057. These projects will be implemented in 2024 and 2025 and
will include improving the natural heritage restoration and protection and project monitoring.

Through the implementation of stormwater retrofits and low impact development projects, the
water recharge and phosphorus offsetting projects achieve phosphorus reduction and
infiltration as the main key performance indicators. The WHPA Q2 and Water Recharge
program has provided funding of $439,052 and the phosphorus offsetting program has
provided funding of $1,510,228 to achieve 18,950 m3/year of infiltration and 70.97 Kg/year
phosphorus reduction. Other achievable co-benefits include but are not limited to water
quality, peak flow reduction, increase in biodiversity, flood reduction, groundwater recharge in
significant recharge areas, carbon mitigation, protection of infrastructure, thermal mitigation,
urban heat reduction, improvements to the natural heritage system, and social/community
impacts. These programs have also allocated $1,256,384. These projects will be implemented in
2024 and 2025 and will work towards improving phosphorus reduction and project monitoring.

Issues

With the implementation of Bill 23 in early 2023, the Conservation Authority’s ability to
comment and provide advice to municipal partners on natural heritage issues through plan
review was restricted to areas outside the Oak Ridges Moraine, the Greenbelt plan area and
settlement areas established after June 2009. This also impacted the Conservation Authority’s
ability to collect ecological offsetting in those areas through Planning Act applications.

The implementation of Bill 23 required modification to the way in which phosphorus offsetting
was calculated, no longer requiring zero phosphorus leaving a site, rather, proponents are
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required to ensure post-development phosphorus loads do not exceed pre-development loads
in accordance with the Lake Simcoe Protection Plan.

Relevance to Conservation Authority Policy

One of the goals of the Conservation Authority’s Strategic Plan, a resilient watershed, is
achieved through nature-based restoration solutions and an increase in protected areas on
rural, urban and agricultural lands. The development and implementation of the offsetting
policies assist in achieving this goal by providing a consistent approach to enhancement and
restoration throughout the watershed.

Impact on Conservation Authority Finances

This update does not impact Conservation Authority finances. As provided in previous reports, a
record of the collection and allocation of funds will be made available to watershed
municipalities, Building Industry and Land Development Association and other interested
stakeholders, on an annual basis, through a report to the Board of Directors. Staff continue to
monitor inflation rates and will consider rate changes to the three policies as necessary.

Summary and Recommendations

It is therefore Recommended That Staff Report No. 31-24-BOD regarding an update on the
Conservation Authorities Offsetting Cash in Lieu funds and Key Performance Indicators be
received for information.

Pre-Submission Review

This Staff Report has been reviewed by the General Manager, Development, Engineering and
Restoration and the Chief Administrative Officer.

Signed by: Signed by:

Glenn MacMillan Rob Baldwin

Development, Engineering and Restoration Chief Administrative Officer
Attachments

1. Ecological Offsetting Policy Collection, Allocation of Funds and Key Performance Indicators of
Restoration Projects by Subwatershed - 2017 to 2023

2. WHPA Q2 and Water Recharge Policy Collection, Allocation of funds and Key Performance Indicators
of Restoration Projects by Subwatershed - 2015 to 2023

3. Lake Simcoe Phosphorus Offsetting Policy Collection, Allocation of funds and Key Performance
Indicators of Restoration Projects by Subwatershed - 2016 to 2023



Table 1

Ecological Offsetting Policy Collection, Allocation of Funds and Key Performance Indicators of Restoration Projects
by Subwatershed - 2017 to 2023

Project Funds Ending Total Wetland | Woodland
Funds Spent on Balance Natural | Restored | Restored
Collected Projects Available | Wetland | Woodland | Heritage and/or and/or

(net of 2017 to December Loss Loss Restored | Protected | Protected | Acquisition
Subwatershed | admin) ($) 2023 () 31,2023 ($) (ha) (ha) (ha) (ha) (ha) (ha)
Barrie Creeks 176,693 390 176,303 0.6 2.31 0 0 0
Beaver River 153,160 0 153,160 0 2.22 0 0 0
East Holland 1,565,373 794,587 770,786 5.11 13.4 6.422 1.2 3.822
Hewitts Creek 991,353 0 991,353 20.97 3.03 0 0 0
Innisfil Creeks 1,801,377 573,273 1,228,104 30.7 66.62 9.8 2.2 4.3 0.57
Oro Creeks 341,114 47,420 293,694 8.01 10.88 .55 0 .55
South
Whites Creek 286,860 57,509 229,351 0.37 1.71 5.03 0 4.84
Uxbridge 160,671 0 160,671 0 1.97 0 0 0
Brook
West Holland 337,263 6,209 331,054 2.16 4.08 1.25 0 1.25
Lover's Creek 706,013 0 706,013 2.63 6.51 0 0 0
Black River 509,654 74,628 435,026 1.3 0.35 0 0 0
Hawkstone 610,847 0 610,847 7.51 8.26 0 0 0
Creeks
General Pool - 522,213 32,642 489,571 0 0 0 0 0
Interest
Earned
Grand Total 8,162,591 1,586,658 6,575,933 79.36 121.34 18.019 3.4 14.762 0.57




Table 2:

WHPA Q2 and Water Recharge Policy Collection, Allocation of funds and Key Performance Indicators of
Restoration Projects by Subwatershed - 2015 to 2023

Ending Balance Phosphorus
Project Funds Spent on Available at Infiltration Reduction Infiltration
Collected (net Projects 2015 December 31, Deficit Achieved Achieved
Subwatershed of Admin) ($) to 2023 (S) 2023 () (m3/year) (kg/year) (m3/year)
East Holland 1,843,958 151,100 1,692,858 49,786 1.29 1,818
West Holland 1,114,624 0 1,114,624 40,368
Barrie Creeks 158,220 0 158,220 15,519
Beaver River 53,604 0 53,604 1192
Black River 149,819 0 149,819 42,894
Lover's Creek 816,904 228,052 588,852 4,655 16,789
Oro Creeks North 58,848 0 58,848 1.088
Oro Creeks South 17,028 0 17,028 387
Innisfil Creeks 1,076,612 1,165 1,075,447 25061
Hewitts Creek 8,454 0 8,454 188
Uxbridge Brook 27,791 0 27,791 618
General Pool 343,866 31,964 311,902 0
Grand Total 5,669,728 412,281 5,257,447 181,756 1.29 18,607




Table 3:

Lake Simcoe Phosphorus Offsetting Policy Collection, Allocation of funds and Key Performance Indicators of

Restoration Projects by Subwatershed - 2016 to 2023

Ending Balance Phosphorus
Project Funds Spent on Available at Reduction Infiltration
Collected (net of Projects December 31, 2023 Phosphorus Achieved Achieved
Subwatershed Admin) ($) 2016 to ($) Loss (Kg/year) (kg/year) (m3/year)
2023 ()
West Holland 1,416,280 198,917 1,217,363 15,58
Maskinonge River 178,444 0 178,444 0.87
Lovers Creek 1,342,251 943,103 399,148 14.59 10.43
Innisfil Creeks 389,655 0 389,655 4.42
Georgina Creeks 39,725 0 39,725 0.43
Hewitts Creek 11,625 0 11,625 .13
East Holland 3,276,772 113,547 3,163,225 36.1 1.39
Black River 317,632 0 317,632 12.38
Barrie Creeks 315,289 240,284 75,005 7.6 57.86 343
Whites Creek 63,123 0 63,123 0.07
Uxbridge Brook 355,699 0 355,699 5.04
General Pool - Interest 468,009 14,378 453,631 0
Earned
Grand Total 8,174,504 1,510,229 6,664,275 97.47 69.68 343
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Staff Report

To: Board of Directors
From: Ashlea Brown, Director, Development Services

Date: May 16, 2024

Subject:

Proposed Regulation detailing new Minister’s Permit and Review powers under the
Conservation Authorities Act

Recommendation:

That Staff Report No. 32-24-BOD regarding the proposed Regulation detailing new
Minister’s Permit and Review powers under the Conservation Authorities Act
(Environmental Registry of Ontario Posting No. 019-8320) be received for information.

Purpose of this Staff Report

The purpose of this Staff Report No. 32-24-BOD is to provide the Board with an overview of the
proposal for a regulation which would set out the circumstances under which permits could be
issued by a Minister’s Order. This proposal is currently posted on the Environmental Registry of
Ontario (ERO No. 019-8320).

Background:

On April 1, 2024, previously un-proclaimed provisions to the Conservation Authorities Act came
into effect. Section 28.1.1 ‘permits issued by Ministers order’ which included powers for the
Minister to:

(a) direct an authority not to issue a permit to a person who wishes to engage in a specified
activity that, without the permit, would be prohibited under section 28 in the area of
jurisdiction of the authority; or

(b) direct the authorities that are specified in the order not to issue permits to persons who
may wish to engage in a type or class of activity described in the order that, without the
permit, would be prohibited under section 28 and to continue to refrain from doing so for
such period as may be specified in the order.

On April 5, 2024, the Province posted a proposal on the Environmental Registry of Ontario for a
regulation which specifies the circumstances where the Ministerial Powers outlined in Section
28.1, and 28.1.1 would be used. The posting, ERO 019-8320, was open for 31 days and closed
on May 6, 2024.
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Issues:

Section 28.1.1 of the newly proclaimed Act includes requirements for permits issued by the
Minister including that:

e The Minister may issue an order directing a conservation authority not to issue a permit to a
specific individual to engage in a specified activity, or to persons who may wish to engage in
a certain type or class of activity, that would be prohibited under Section 28 without a
permit.

¢ The Minister’s decision to issue an order is discretionary, and an order may be issued either
before or after an application for a permit has been submitted to the relevant conservation
authority.

e Notice of any order must be provided to affected conservation authorities, any person who
applied for the permit in question prior to the order and be posted on the Environmental
Registry of Ontario within 30-days.

e If an order is made, the Minister has the power to issue a permit in place of the conservation
authority. When making a permitting decision, the Minister is required to satisfy the same
criteria concerning natural hazards and public safety that are considered by conservation
authorities.

e The Minister may refuse the permit or issue a permit subject to such conditions as the
Minister determines are appropriate.

The proposed Regulation would outline additional requirements including:

¢ The Minister may make an order to prevent a conservation authority from making a
permitting decision and take over the permitting process only if the development activity or
type or class of permits pertains to or supports a specified provincial interest, including:

o Housing (community, affordable and market-based)

o Community services (health, long-term care, education, recreation socio-cultural,
security and safety, environment)

o Transportation infrastructure
o Buildings that facilitate economic development or employment
o Mixed use developments

o If a proponent wishes to petition the Minister to issue an order, the proponent must submit
a request to the Minister that would include information on:

o The proposed development.
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o Why the Minister’s involvement is requested (e.g., development of provincial interest,
timing/urgency; permitting process to date if applicable; other barriers) and preferable
to the standard process in the Conservation Authorities Act.

o Indication of whether the local municipality has endorsed the project and the request
for Minister’s involvement (e.g., by municipal letter or resolution).

d. Status of other required project approvals including the extent of any engagement with
the conservation authority in the permitting process that the applicant has had to date.

In addition to the above, new requirements would also be included in the Regulation allowing
the Minister to conduct a review of a conservation authority permit decision only if the
development activity pertains to or supports a development of specified provincial interest,
including:

o Housing (community, affordable and market-based)

o Community services (health, long-term care, education, recreation socio-cultural, security
and safety, environment)

o Transportation infrastructure
o Buildings that facilitate economic development or employment
o Mixed use developments

A set of criteria related to the request for review is also included in the proposal and is similar
to requirements for a request for the Minister to issue a permit. The full posting can be viewed
on the Registry here Regulation detailing new Minister’s Permit and Review powers under the

Conservation Authorities Act. | Environmental Registry of Ontario.

While many of the legislative and regulatory changes recently released are positive,
Conservation Authority staff believe the proposed regulation associated with the
Environmental Registry of Ontario Posting No. 19-8320 could result in unintended
consequences. Specifically, the proposed process in which the Minister may issue an order to
prevent the Conservation Authority from issuing a decision and decide in place of the
Conservation Authority.

The Lake Simcoe Region Conservation Authority, along with multiple other conservation
authorities, have provided comments and feedback on the posting through Conservation
Ontario.

Key concerns for this proposal include the following:

1. Liability with permits issued by the Minister. When a Ministers permit is issued, the liability
of these decisions should remain with the issuing body.


https://ero.ontario.ca/notice/019-8320
https://ero.ontario.ca/notice/019-8320
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2. Enforcement and compliance of permits issued by the Minister. Similar to liability with the
permit, the Conservation Authority would have liability as well as additional cost associated
with undertaking compliance and enforcement on a permit issued by the Minister. In
certain scenarios, a Minister’s permit may not comply with Conservation Authority
guidelines, making it difficult for the Conservation Authority to be the enforcement agency.
Additionally, the Conservation Authority operates on a cost recovery basis. Undertaking
compliance on permits not issued by the Conservation Authority where there are no
associated fees, as well as potentially requiring additional staff resources for compliance
and enforcement associated with these approvals, could impact cost recovery in these
scenarios.

3. Clarity on the intake criteria for requests to the Minister. Appropriate scoping of how the
Minister will consider requests and definitions around terms for making a request (such as
affordable housing, etc.) should be provided. This will ensure the process remains
transparent.

4. That the process remains unbiased/apolitical. In addition to meeting the intake criteria,
decisions made by the Minister should consider local planning processes and decisions.

5. That consideration for other applicable legislation (Lake Simcoe Protection Plan policies) are
included in the decision-making process and permit conditions for any approvals issued by
the Minister.

6. Conservation Authorities are the technical experts as it relates to the Watershed and
Natural Hazard features within their jurisdictions. To make sound permit decisions
associated with proposed development within hazardous lands, review of floodplain
mapping and studies, erosion analysis and multiple other studies (completed by the
Conservation Authority) is required by specialized experts. Staff are concerned that
decisions may be made without considering upstream or downstream impacts if there is a
lack of technical understanding or information. Questions staff have include: will
conservation authorities be required to provide the background studies and information
associated with these permits: and how will that impact a conservation authority’s
resources as it relates to issuing its own approvals and reviews.

To avoid potential implications as outlined above, staff have recommended that the Province
pause advancing the resolution and engage with Conservation Authorities to identify
modifications to the proposal to ensure a streamlined and transparent decision-making
process.

Lake Simcoe Region Conservation Authority continues to support the provincial housing goals
while continuing to minimize and mitigate risks of Natural Hazards. However, staff believe the
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current proposal could result in unintended consequences including an increased risk to life and
property and additional time delays on development approvals.

Relevance to Conservation Authority Policy:

There is no direct bearing on the Conservation Authority policy at this time as this is a proposed
Regulation. Should the Regulation be enacted, internal Conservation Authority procedural
documents will be amended accordingly.

Impact on Conservation Authority Finances:
There is no financial impact as a result of this report.
Summary and Recommendations:

It is therefore Recommended That Staff Report No. 32-24-BOD regarding the proposed
Regulation detailing new Minister’s Permit and Review powers under the Conservation
Authorities Act (Environmental Registry of Ontario Posting No. 019-8320) be received for
information.

Pre-Submission Review:

This Staff Report has been reviewed by the General Manager, Development, Engineering and
Restoration, and the Chief Administrative Officer.

Signed by: Signed by:
Glenn MacMillan Rob Baldwin
General Manager, Development, Chief Administrative Office

Engineering and Restoration

Attachments:

1. Conservation Ontario’s submission to Environmental Registry of Ontario Posting No. 019-8320
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MNRF - Resources Planning and Development Policy Branch
Conservation Authorities and Natural Hazards Section

300 Water Street, 2" Floor, South Tower

Peterborough, ON

K9) 3C7

May 6™, 2024

Re: Conservation Ontario’s comments on the “Regulation detailing new Minister’s
Permit and Review powers under the Conservation Authorities Act” (ERO #
019-8320)

Thank you for the opportunity to comment on the “Regulation detailing new Minister’s
Permit and Review powers under the Conservation Authorities Act”. Conservation Ontario
is the network of Ontario’s 36 Conservation Authorities (CAs). These comments are not
intended to limit comments submitted by CAs on this proposal.

On April 1%, 2024, previously unproclaimed provisions in the Conservation Authorities Act (CA
Act) and associated regulations came into effect. Provisions under sections 28.1, 28.1.1 and
28.1.2 of the Act provide the Minister new powers to:

1. Make an order to prevent a CA from issuing a permit to an individual (or individuals)
to engage in an activity (or class of activities), that would be prohibited under
section 28 of the Act;

2. Where an order is made, assume the responsibility for the permitting process in the
place of a CA, where the criteria under section 28.1 of the Act concerning natural
hazards and public safety can be satisfied; and,

3. Review (and potentially alter) CA permit decisions at the request of the applicant
(where the Authority has refused a permit or assigned conditions to the permit that
the applicant objects to).

Through Ontario Regulation 686/21, CAs provide mandatory programs and services to
manage risks related to natural hazards, including preventing or mitigating those risks.
Under the CA Act, certain prohibited activities require permits from the CA where the
activity takes place in or adjacent to specified hazardous landscapes and features. CAs
work closely with partner municipalities, the development community, consultants and
watershed residents to ensure the permitting process and decisions are transparent,
apolitical, and technically sound to protect people and property from the impacts of
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natural hazards. Permitting decisions made by CAs are consistent with the CA Act and
regulations and CA board-approved policies. When making decisions, CAs apply an
integrated watershed management perspective to consider local conditions, potential
impacts to upstream and downstream communities, and future management challenges.

Conservation Authorities support the Province's objective to increase housing without
jeopardizing public health and safety, or the environment. Appeals of CA permitting
decisions were infrequent over the past five years; specifically, <0.5% of the approximately
11,500 permits issued annually by CAs are appealed. Existing appeal mechanisms are in
place under the CA Act to provide applicants with process certainty and appropriate
recourse. CAs are committed to positive client service when reviewing and issuing permits,
demonstrated by issuing 95% of all permits within provincial timelines in 2023.

In 2019, Ontario’s Special Advisor on Flooding strongly supported the coordinated,
scientific, and hazard/risk-based approach integrated in the current CA permitting process.
This process, above all, holds the protection of people and property in the highest regard.
Conservation Ontario offers the following comments to ensure this approach is maintained
and that use of the Minister’s powers will not have unintended impacts and consequences
to long-established working relationships and CA review and appeal processes.

Recommendation #1: THAT MNRF pause implementing the regulation and engage
with Conservation Ontario and CAs to discuss proposed requirements,
implementation details, and public guidance.

The proposed regulation currently scopes the Minister’s ability to intervene in the CA
permitting process where the development activity pertains to a “specified provincial
interest”. Conservation Ontario notes the list of provincial interests is extensive, and
captures too broad a scope of development applications submitted to CAs.

To ensure appropriate and efficient use of these powers, Conservation Ontario
recommends MNRF pause finalization of the regulation and meet with Conservation
Ontario, CAs, and municipal representatives to discuss the circumstances for use of the
new Minister's powers as well as implementation / procedural details (i.e., how the Minister
will consider requests / petitions and make decisions). Appropriate scoping of these details
will ensure the process remains transparent and procedurally fair, extinguishes requests /
petitions made to circumvent locally established processes, and continues to apply a
watershed lens to natural hazard management.

Conservation Ontario offers the following initial comments to refine the proposed
regulatory requirements:
e Certain provincial interests (e.g., community services) are defined as “Institutional
use” in the Provincial Policy Statement (PPS) and are not permitted in/on hazardous
lands and sites. Permitting these types of development activities in hazard lands
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must not be considered by the Minister, and due care applied to ensure vulnerable
populations or sensitive uses are not located in areas that pose an increased risk to
life and property. Decisions by the Province must be consistent with the CA Act,
Ontario Regulation 41/24, and policies in the PPS.

e Where a request for review or petition is made, proponents must indicate if the
local municipality has endorsed the project and request for Minister’s involvement.
Development activities in one area of the watershed have the potential to impact
upstream and downstream communities. Further, political resolutions are
procedurally inappropriate where the CA Board (and Members) have hearing
tribunal review responsibilities.

e Itis proposed proponents be required to identify the status of other required
project approvals. Proponents should be specifically required to indicate whether all
approvals under the Planning Act are in place to demonstrate land use compatibility,
appropriate zoning, etc. Permitting decisions made prior to having the appropriate
planning approvals in place could put municipalities in a difficult position if they
cannot support the works further to a Minister's permit.

¢ When a Minister's review is requested, the CA Act requires the Minister to notify the
CA and applicant within 30 days of receiving a request. Further, when making an
order under section 28.1.1, the Minister gives notice of an order to every applicable
CA. In either scenario, notice should be provided to the applicable CA(s) at the time
the request or petition is made. Confirmation on whether the proponent has made
the CA(s) aware of initiating this process should be included in the regulatory
requirements.

Recommendation #2: THAT MNRF establish a multi-disciplinary technical advisory
committee to provide decision recommendations to the Minister.

The proposal does not address how the Minister will assess requests for review and
petitions for orders and, if applicable, what information and criteria will be applied to make
an order or a decision on a CA Act permitting matter. The CA Act requires the applicable CA
to forward relevant documents and information relating to an application to the Minister,
as well as provides the Minister with the ability to confer with any other person or body
they consider may have an interest in the application. The Act and proposed regulatory
requirements do not provide details on how this information will be considered.

Recent amendments to the CA Act and regulations require all CAs to develop permit
application policy and procedure documents and make maps of regulated areas publicly
available. CA permitting decisions are undertaken consistent with these board-approved
policies, and informed by natural hazard mapping, modelling, and knowledge of local
watershed conditions and ongoing/planned projects affecting the watershed. These tools,
expereince and expertise allow CAs to assess permit applications to determine if an activity
may affect the control of flooding, erosion, etc., or jeopardize the health and safety of
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persons or result in property damage. It is unclear how the Minister would review and
make decisions on applications in the absence of these policies and tools.

An unclear process will add costs and time delays. The existing system includes
professionals with a high degree of specialized expertise. For example, existing floodlines
have been well justified and peer reviewed. To go down a path of competing submissions is
better reserved for the Ontario Land Tribunal with the requisite experience to
appropriately weight multiple technical expert submissions.

Alternatively, Conservation Ontario recommends MNRF establish a multi-disciplinary
Minister's technical advisory committee to provide recommendations to the Minister when
issuing permits or reviewing CA permitting decisions. The committee should bring together
technical experts from CAs, Municipalities, the private sector, and applicable provincial
ministries to prepare recommendations for the Minister on permit applications. A balance
of expertise is essential to ensure bias is not introduced, allowing the Minister to make
decisions based on the same criteria concerning natural hazards and public safety that are
considered by CAs. Careful consideration of these applications is required to avoid
unintended risk to public safety, properties, or natural hazards and avoid precedent setting
decisions that may not align with CA board-approved policies.

Recommendation #3: THAT MNREF is fully responsible and accountable for losses or
damages arising from Minister’s decisions on permits.

When undertaking a review of a CA permitting decision or overtaking the CA permitting
process further to an order, the Minister has the power to issue permits pursuant to the CA
Act.

Where the Minister's decisions are inconsistent with CA Board-approved policies or CA
natural hazard mapping and modelling, the liability for such decisions remains with the
issuing body (the Minister of MNRF). CAs are not liable for decisions made under the CA Act
by another body that may result in losses or damages. Liabilities and risks are one of the
major drivers of exponentially increasing insurance costs/premiums, and CAs cannot be
the insurers of last resort.

The amended CA Act and regulatory proposal purports to have CAs undertake compliance
and enforcement activities with permits issued by the Minister. Without CA involvement in
the review and approval process, it is difficult to anticipate enforcement and compliance
staff resources necessary for permits issued by the Minister. Increases in enforcement and
compliance activities may require additional time and staffing resources at the CA, that
may increase costs associated with this program and service area. Due care must be
applied when the Minister is reviewing and issuing permits to ensure appropriate
conditions are assigned to the permit to minimize potential enforcement concerns.
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Thank you for the opportunity to provide comments on the “Regulation detailing new
Minister's Permit and Review powers under the Conservation Authorities Act” (ERO#019-
8320). The details regarding these new Minister's powers must be carefully developed to
ensure Minister's decision making on permits remains technical, apolitical and integrates a
watershed perspective to natural hazard management to continue protecting the public,
properties and infrastructure. Conservation Ontario would be pleased to meet with
Ministry staff to further discuss the regulatory requirements and implementation details.

Sincerely,

Chris White
Chair, Conservation Ontario

c.c. All CA CAOs/GMs

Conservation Ontario
120 Bayview Parkway, Newmarket ON L3Y 3W3

www.conservationontario.ca
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Staff Report

To: Board of Directors
From: Ashlea Brown, Director, Development Services

Date: May 24, 2024

Subject:

Stop Order under Section 30.4 of the Conservation Authorities Act
Recommendation:

That Staff Report No. 33-24-BOD regarding Stop Order under Section 30.4 of the
Conservation Authorities Act be received; and

Further That the Stop Order procedures outlined within this staff report be approved
for implementation effective immediately.

Purpose of this Staff Report:

The purpose of this Staff Report No. 33-24-BOD is to obtain approval for the Stop Order
Procedure, which provides officers with guidance on when and how to issue a stop order under
Section 30.4 of the Conservation Authorities Act (“Act”).

Background:

On April 1, 2024, Part VIl ‘Enforcement and Offences’ replaced the previous enforcement
provisions of the Conservation Authorities Act. Included as a new provision in the Act is Section
30.4, allowing Officers to issue Stop Orders in certain scenarios as specified in the legislation.

Officers appointed under section 30.1 are now able to make an order, requiring a person to
stop engaging or not to engage in an activity if the officer has reasonable grounds to believe
that,

(a) the person has engaged in, is engaging in or is about to engage in the activity and, as a
result, is contravening or will contravene,

i. subsection 28 (1), 28.1.2 (19) or 28.1.2 (19.1) or a regulation made under section 28.5, or

ii. the conditions of a permit issued under section 28.1, 28.1.1 or 28.1.2 or issued under a
regulation made under clause 28.5 (1) (c);

(b) the activity has caused, is causing or is likely to cause significant damage and,

i. the damage affects or is likely to affect the control of flooding, erosion, dynamic
beaches or unstable soil or bedrock, or
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ii. inthe event of a natural hazard, the damage will or is likely to create conditions or
circumstances that might jeopardize the health and safety of persons or result in
damage or destruction of property; and

(c) the order will prevent or reduce the damage described in clause (b).

The Act further outlines the details of information to be included in the order, how to service an
order, and the right to a hearing for anyone served an order.

Issues:

To provide guidance for officers and to ensure lawful stop work on private property through the
issuance of a stop order, staff have created the stop work procedure (Attachment 1).

For officers to issue a stop order, it must determine and/or shown reasonable grounds that an
offence has or is occurring in contravention of s. 28.1, 28.1.1 or 28.1.2. In addition, the
following has to be demonstrated:

1. Significant Damage - the activity has caused, is causing or is likely to cause significant
damage, and that the damage affects or is likely to affect the tests of the Act.

2. Prevent Damage - by issuing a Stop Order it will prevent or reduce the damage.

3. Inthe event of a natural hazard, the work that is being stopped could create conditions
that could jeopardize the health and safety of persons or result in damage or destruction of
property.

To determine significant damage, staff will utilize the existing Informed Judgement Matrix.
Activities that are determined to have a response level 3 and 4 will be deemed to meet the
significant damage threshold.

When an officer has determined reasonable grounds and demonstrated that the order will
prevent significant damage, they will provide their rationale in a file briefing to the Director,
Development Services. Along with the file briefing, the officer will provide a copy of the order
to be issued (Stop Order template to be completed can be found in Attachment 1). The
Director, Development Services and the General Manager, Development, Engineering and
Restoration must both sign off on the issuance of the order for the order to be served. The
Chief Administrative Officer may also authorize the use of a stop work order in the absence of
one or both of the aforementioned staff members. Full details of what is to be included in the
brief can be found in appendix A, section 3.0.

Section 30.4 (6) of the Conservation Authorities Act outlines that any person who is served with
an order under this section may request a hearing before the Conservation Authority within 30
days of being served the order, through the submission of a written request. Additionally,
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anyone issued an order may further appeal to the Minister within 30 days of receiving reasons
of a decision after a hearing.

An order will be lifted once the violation/issue is corrected (through the issuance and
completion of the restorative permit approval) and confirmed through the re-inspection of the
property.

Relevance to Conservation Authority Policy:
The Stop Orders are consistent with the Conservation Authorities Act.
Impact on Conservation Authority Finances:

This report has no direct financial impact. The ability to issue stop work orders may lead to
reduced legal expenses as stop work injunctions may not be required, and there will be an
increased onus on the proponent to resolve the matter subject to a stop work order, reducing
potential legal expenses involved in prosecution.

Summary and Recommendations:

It is therefore Recommended That Staff Report No. 33-24-BOD regarding Stop Order under
Section 30.4 of the Conservation Authorities Act be received; and Further That the Stop Order
procedures outlined within this staff report be approved for implementation effective
immediately.

Pre-Submission Review:

This Staff Report has been reviewed by the General Manager, Development, Engineering and
Restoration, and the Chief Administrative Officer.

Signed by: Signed by:
Glenn MacMiillan Rob Baldwin
General Manager, Development, Chief Administrative Office

Engineering and Restoration

Attachments:

1. Stop Order Procedures
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Stop Order Procedure

1.0 General

The Lake Simcoe Region Conservation Authority (the Conservation Authority) is responsible for
the administration of the Conservation Authorities Act including the administration of

compliance and enforcement activities.

These procedures explain the Conservation Authority’s approach to administering a Stop Order
in accordance with s.30.4 of the Conservation Authorities Act. This procedure is written in
support of the LSRCA’s Compliance and Enforcement Procedural Manual.

The purpose of this policy is to provide guidance to staff to determine when and how to issue a
Stop Order. There may be occasions where staff use their professional discretion while
exercising their authority to administer legislation that varies from the contents in this
document. To understand the scope of authority an officer has under our applicable legislation,
please refer to the province’s e-laws website at

https://www.ontario.ca/laws/statute/90c27#BK50 and
https://www.ontario.ca/laws/statute/08I23?search=lake+simcoe+protection+act.

1.1 Provisions of Act

Enforcement Officers should be familiar with s. 30.4 of the Conservation Authorities Act. This
section allows Officers to make an order requiring a person to stop engaging in or not to
engage in an activity if the officer and the Conservation Authority has reasonable grounds to
believe that:

e The person has, is or is about to engage in an activity that contravenes specified
provisions of the Act, including those prescribed in subjection 28(1) regarding
prohibited activities, or other sections including those regarding permit conditions.

e The activity has caused, is causing or is likely to cause significant damage and is likely to
affect the control of natural hazards (prescribed regulation), and/or in the event of a
natural hazard is likely to jeopardize the health or safety of persons or result in the
damage or destruction of property.

e The order will prevent or reduce the damage occurring as a result of the development.
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2.0 Reasonable Ground to Issue Stop Order

*These grounds should be properly documented in accordance with LSRCA Compliance and
Enforcement procedures.

Prior to the issuance of a Stop Order, officers must prove reasonable grounds of the following:

2.1 Contravention of s. 28 and Regulation

Officers must determine and/or show reasonable grounds that an offence has or is occurring in
contravention of s. 28(1) of the Conservation Authorities Act or that conditions of a permit
made under s. 28.1, 28.1.1 or 28.1.2 have / or are being contravened.

2.2 Significant Damage

Officers must demonstrate that the activity has caused, is causing, or is likely to cause significant
damage and that the damage affects or is likely to affect the control of flooding, erosion,
dynamic beaches or unstable bedrock; or in the event of a natural hazard, the damage will or is
likely to create conditions or circumstances that might jeopardize the health and safety of
persons or result in damage or destruction of property.

Officers should use all resources available to them to determine effects of the activities. Officer
notes should provide sufficient information for technical staff to assist in determining potential
impacts such as:

e Engineering staff may be able to provide technical details of impact to the control of flooding
should a floodplain be filled or altered in any way.

e Natural Heritage Ecologists may be used to determine impacts to the removal of wetland should
the wetland not already be evaluated and documented by qualified persons.

Significant damage will be determined by referencing the Conservation Authority Informed
Judgement Matrix. High and Extreme activity risks and hazard area risks should be considered for
Stop Orders.
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Table 1 — Conservation Authority Informed Judgement Matrix

Low

Hazard Area Risk

Moderate
High

Extreme

Activity Risk

Low

Moderate

High

Extreme

Meets guidelines
could be approved

Response level Il

Low impacts or
impacts can be
mitigated,
likelihood of

compliance

Response level Il

Mitigation
difficult does not
meet guidelines
high hazard area
or major activity

risk

Critical Impacts
to people or
property

Response level I

Response level 111

Response level Il

Response level Il

Response level |11

2.3 Prevent Damage

Response level Il

Response level 111

Officers must demonstrate that by issuing a Stop Order, it will prevent or reduce the damage.

Consideration should be given to whether the development, interference and/or alteration is

likely completed.

3.0 Procedures for Issuing Stop Order

All efforts should be made by the Officer and Conservation Authority staff to have the

responsible person(s) stop the development and have them come into compliance with the

Conservation Authorities Act and the Regulation. A Stop Order should only be considered if the

person(s) has continued after all reasonable attempts have been made to stop them verbally or

through other forms of communication. Once officers determine that all three tests outlined in

Section 2.0 have been met. It will be deemed reasonable grounds for the issuance of a Stop

Order, the Officer must document all findings with their reasonable grounds in a file briefing and

create a Stop Order. The brief must include the following information:

1. Property: a brief description of property location, property use, and natural heritage and

hazard features. This should include supporting maps showing location and all-natural

hazard and heritage features.

2. History: a brief background of any previous LSRCA engagement with current or historic

owners or applicants/agents for the property.

Stop Order Procedure
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3. Chronology of Action taken by Officers with findings — the chronology should lay out all

steps taken to determine contravention of the act has or is occurring. The will say should
demonstrate that all efforts were made to stop the person(s) responsible and that all
evidence or information collected was done in accordance with the LSRCA’s compliance
and enforcement procedural manual and in accordance with all provisions under the POA.

4. Grounds to believe contravention of S. 28 and/or Regulation has occurred — summarize
findings in Will Say demonstrating a contravention of the Act and or Regulation has or is
occurring.

5. Grounds to believe that in the event of a natural hazard, the damage will or is likely to
create conditions or circumstances that might jeopardize the health and safety of persons
or result in damage or destruction of property — provide statement of qualified person to
support findings.

6. Grounds to believe significant damage has or will occur and stop order will prevent or
reduce damage — provide statement of qualified person to support findings.

7. Relevant maps, GPS points, photos, or statements.

All sections of the Stop Order Template (Appendix A) should be filled out. The Stop Order
template will include all provisions as listed in s. 30.4(2) of the Conservation Authorities Act. The
Order must also provide the option of a hearing in accordance with s. 30.4(6) of the Conservation
Authorities Act. The briefing and draft Order are to be approved and signed by the General
Manager, Development, Engineering and Restoration and the Director, Development Services.

The Order must be served in person or by registered mail — the service of the Order should be
documented in the Officer notebook.

If service of Order is by Registered Mail, the order will be deemed to have been served.

4.0 Right to Hearing

Should the person(s) who is served with the Order under Section 30.4 of the Conservation
Authorities Act request a hearing before the Conservation Authority within 30 days of service, the
Conservation Authority will provide a hearing in accordance with the LSRCA’s Hearing Guidelines
and Procedures except where there may be differing requirements with the Conservation
Authorities Act — in these cases, provisions of the Act shall prevail.

https://Isrca.on.ca/wp-content/uploads/2023/06/hearing guidelines-1.pdf
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5.0 Compliance of Order

The Officer issuing the Order should be prepared to routinely monitor the subject property
following the issuance of the Stop Order to determine compliance with the Order.

6.0 Lifting of an Order

An Order will be lifted once the violation/issue is corrected and confirmed through a re-inspection
of the property. In cases where a permit authorizing the development or activity is issued, the
Stop Order must be removed and the person(s) subject to the order must be advised. Appendix B
provides a template that the CA will send to relevant parties when lifting an Order.
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Appendix A — Stop Order Template
STOP ORDER

Pursuant to s. 30.4 of the Conservation Authorities Act

YOU ARE HEREBY ORDERED TO STOP ENGAGING IN OR NOT TO ENGAGE IN ANY
ACTIVITY THAT IS:

DEVELOPMENT ACTIVITIES IN AREAS THAT ARE WITHIN THE CONSERVATION
AUTHORITY’S AREA OF JURISDICTION AND OR ACTIVITIES TO STRAIGHTEN,
CHANGE, DIVERT OR INTERFERE IN ANY WAY WITH THE EXISTING CHANNEL OF A
RIVER, CREEK, STREAM OR WATERCOURSE OR TO CHANGE OR INTERFERE IN ANY
WAY WITH A WETLAND.

Legal Description of Property: roll no.
Lot: Concession: Street Address: Municipality:

1 2 123 Smith Blvd Barrie

Owner and/or person responsible:

name

mailing address/email

Provision that the officer believes is being or is about to be contravened:

State section(s) of CAA

Nature of the contravention and its location:

Briefly detail type of development/interference/alteration

Nature of the damage being cause or likely to be caused by the activity:

Detail damage affects (activity has caused, is causing, or is likely to cause significant damage and The
damage affected or is likely to affect the control of flooding, erosion, dynamic beaches or unstable
bedrock, or in the event of a natural hazard, the damage will or is likely to create conditions of
circumstances that night jeopardize the health and safety of persons or result in damage or
destruction of property).

Effective Order Date: date

Pursuant to s. 30.4 of the Conservation Authorities Act, a person who is served with an order
under this section may request a hearing before the Conservation Authority, or if the
Conservation Authority so directs, before the Conservation Authority’s executive committee, by
mailing or delivering to the Conservation Authority, within 30 days after service of the order, a
written request for a hearing that includes a statement of the reasons for requesting the
hearing. Request for a hearing should be sent to tips@Isrca.on.ca.

Signature of Officer:
Signature of Director, Development Services:
Signature of GM, Development, Engineering, Restoration:

Served Personally or by Registered Mail on date:
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