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1. Introduction
1.1. Project Description
Toronto and Region Conservation Authority (TRCA), in partnership with the City of Toronto, is
proceeding with an Environmental Assessment (EA) for the Scarborough Waterfront Project
(SWP), from Bluffer’s Park east to East Point Park in the City of Toronto. This section of the
Scarborough waterfront has been the subject of many studies seeking to understand stressors
on the ecosystem, public access issues, and the nature of public safety and property risks
posed by shoreline erosion. While the Scarborough Bluffs are an iconic feature of the Lake
Ontario shoreline, due to limited public access and existing public safety hazards, the water’s
edge along this section of the waterfront (or shoreline) 1 is not formally accessible to the public.
Ultimately, the SWP has the potential to provide formal public access along a currently
inaccessible area of the Scarborough waterfront between Bluffer’s Park and East Point Park,
while comprehensively addressing the risks to public safety and public property and enhancing
the natural heritage system.
The City of Toronto’s Official Plan and TRCA’s Living City Policies are guiding planning
documents for the SWP, which recognize the need to balance waterfront revitalization and
public access with natural heritage and natural hazard protection and management. There is no
formal public access along the shoreline between Bluffer’s Park and East Point Park
(approximately 11 km), as a result of the steep grades, public safety risks due to ongoing
shoreline erosion and crest migration, private property, and restricted access associated with
critical public infrastructure. TRCA's Living City Policies recognize that public ownership of
waterfront lands is a key means of managing natural hazards while providing accessible open
space integrated with opportunities for public enjoyment, and aquatic and terrestrial
enhancements. The City of Toronto Official Plan recognizes that over time, lands along the
water's edge should become part of a network of publicly accessible open spaces offering a
range of leisure activities connected by a contiguous Waterfront Trail. Policies in the Official
Plan support actions that will improve, preserve and enhance these lands by improving public
access and enjoyment of lands under public ownership; maintaining and increasing public
access to privately owned lands, where appropriate; and restoring, creating and protecting a
variety of landscapes (Section 2.3.2 and Policy 2.3.2.1). TRCA’s Living City Policies further
supports this framework, and lays out a strategic direction for “preventing, eliminating, or
reducing the risk of flood and erosion hazards to life and property (Section 7.2.4, Policy a)” and
“promoting an integrated approach to revitalization of the waterfront (Section 7.2.4, Policy b)”
through “increased public access, recreational opportunities and continuous trail system
(Section 7.2.4, Policy b.i)”; while enhancing the terrestrial and aquatic natural habitats of the
shoreline.

1

Note that the terms “waterfront” and “shoreline” are used interchangeably in this report and include
both the top and toe of the Bluff. The term “water’s edge” refers to the area along the toe of the bluff
only.
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The SWP is being planned using a rational comprehensive planning approach to resolve the
remaining access, safety and habitat integrity issues between Bluffer’s Park and East Point Park
in an integrated manner such that the needs of the ecosystem and the residents of the City of
Toronto may be met. Project planning is being undertaken in accordance with the requirements
of the Ontario Environmental Assessment Act as an Individual Environmental Assessment (EA).
This report is an Appendix to the EA and informs the planning and decision making documented
in the EA.

1.2. Study Areas
For the purposes of the Project, three study areas were considered: the Project Area; the
Project Study Area; and Regional Study Areas.
Project Area
Project works (e.g. development of Alternatives, or physical works) were focused along the
shoreline area, including both the toe and top of the Bluffs, and include any identified access
routes. This area is referred to as the Project Area (Figure 1-1). To help facilitate the
Alternatives development and evaluation process, the Project Area has been divided into three
Shoreline Segments, recognizing the distinct characteristics along each Shoreline Segment:
1. West Segment: Bluffer’s Park to Meadowcliffe: Bluffer’s Park is located at the foot
of Brimley Road and provides a range of active and passive recreational
opportunities. A sand beach extends along the eastern portion of the Segment,
almost to the Meadowcliffe Drive Erosion Control Project to the east.
2. Central Segment: Meadowcliffe to Grey Abbey: Shoreline protection works exist
along the length of this Segment. There is no formal public access along the base of
the Bluffs.
3. East Segment: Grey Abbey to East Point Park/Highland Creek: While some
shoreline protection works exist, the majority of the shoreline consists of a sandy
shoreline, a cohesive profile overlain by a veneer of sand. East Point Park is located
along the tablelands near the eastern portion of the Segment and provides a range
of active and passive recreational opportunities.

Project Study Area
The Project Study Area (Figure 1-1) denotes the area where potential project effects have been
assessed for many of the technical disciplines. The Project Study Area extends along the Lake
Ontario shoreline from Bluffer's Park in the west to the mouth of the Highland Creek in the east
(approximately 11 km in length). The northerly boundary is Kingston Road/Lawrence Avenue
and the southern boundary is Lake Ontario to a maximum of 1 km offshore. This Study Area
includes the access routes and any potential effects to adjacent communities.
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Regional Study Areas
For certain technical disciplines, larger “Regional Study Areas” were used to identify and assess
potential effects at the appropriate scale (i.e. sediment transport and coastal processes, water
quality modelling, socio-economic assessment, archaeology).
1.3. Report Format
This document describes the coastal engineering work carried out in support of the SWP EA. It
describes the baseline inventory of coastal conditions, the development and comparative
assessment of alternative concepts for shoreline treatments, a detailed assessment of the
preferred alternatives, and the identification of mitigation measures.
The report consists of 5 chapters, each divided into a number of sections. Figures are located
at the end of the chapter in which they are first mentioned and include the chapter number as
the first digit of the figure number. Tables are included in the text body and use a similar
numbering format. A list of tables and a list of figures are included in the Table of Contents.
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Figure 1.1 Project Area and Study Area
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2. Baseline Environmental Conditions
A coastal analysis was carried out to identify existing physical characteristics of the site related
to the shoreline and coastal processes. This information will serve as a baseline for the
evaluation of the different shoreline treatments discussed in Sections 4 and 5.
2.1.

Water Levels

Water levels play an important role in both nearshore wave conditions and alongshore sediment
transport. Levels on Lake Ontario fluctuate on short-term, seasonal and long-term bases.
Briefly, seasonal fluctuations reflect the annual hydrologic cycle which is characterized by higher
net basin supplies during the spring and early part of summer with lower supplies during the
remainder of the year. Figure 2.1 is a hydrograph for Lake Ontario showing long-term mean
monthly water levels with respect to chart datum. It can be seen from Figure 2.1 that water
levels generally peak in the summer (June) with the lowest water levels generally occurring in
the winter (December). The average annual water level fluctuation is approximately 0.5 metres.
Although water levels below chart datum are rare, the lowest monthly mean on record is
approximately 0.4 metres below chart datum.
Short-term fluctuations last from less than an hour up to several days and are caused by local
meteorological conditions. These fluctuations are most noticeable during storm events when
barometric pressure differences and surface wind stresses cause temporary imbalances in
water levels at different locations on the lake. These storm surges, or wind-setup, are highest at
the ends of the Lake, particularly when the wind blows down the length of the Lake. Because of
the depth of Lake Ontario, storm surges are not as severe as occur elsewhere on the Great
Lakes (like Lake Erie).
MNR (1989) investigated storm surges throughout the Great Lakes as part of their analysis of
extreme water levels for design conditions. Table 2.1 shows mean monthly water levels, storm
surges and instantaneous water levels at Toronto for a number of statistical return-periods. The
effects of storm surges and seiches can be locally magnified within enclosed basins due to
resonance effects. Seiches are oscillations in the water level that continue to occur after the
initial driving forces causing the surge have ceased.
Long-term water level fluctuations on the Great Lakes are the result of persistently high or low
net basin supplies. More than a century of water level records show that there is no consistent
or predictable cycle to the long-term water level fluctuations. Figure 2.2 shows Lake Ontario’s
mean monthly water levels from 1918 to 2014. Both long-term and seasonal fluctuations can be
seen in Figure 2.2.
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Water Levels and Storm Surge Heights for Lake Ontario at Toronto
Return Period (years)

2

5

10

25

50

100

Instantaneous Water Level (metres, IGLD85)

75.23

75.40

75.49

75.60

75.67

75.74

Highest Annual Monthly Water Level (metres, IGLD85)

75.05

75.23

75.33

75.44

75.52

75.59

Wind Set Up, Wind Surges (metres)

0.21

0.21

0.24

0.28

0.31

0.34

Based on data from MNR (1989), converted from IGLD55 to IGLD85 using the Canadian Hydrographic Service benchmark at Toronto

Some climate change studies that examine the impact of global warming have suggested that
long term water levels on the Great Lakes will be lower than they are today. The International
Joint Commission has recently adopted new plans for regulating Lake Ontario water levels.
Each of those issues is described in more detail below. Most approving agencies require that
the 100-year instantaneous water level be used for the design and assessment of shoreline
protection structures. The 100-year instantaneous water level determined by MNR(1989) is
typically used.
2.1.1. IJC Water Level Plans
The International Joint Commission (IJC) has adopted a new plan for regulating Lake Ontario
water levels. Their plan (Lake Ontario – St. Lawrence Plan 2014) is intended to enhance the
environment on Lake Ontario and upper reaches of the St. Lawrence River while maintaining
the equivalent to existing conditions on the lower river reaches. It is a combination of the rules of
regulation Plan Bv7 together with discretionary decisions to deviate from the flows specified by
Plan Bv7 under certain circumstances.
Plan 2014 may be generalized as bringing water level fluctuations closer to natural conditions
than occur under the current regulations. IJC carried out simulations to show how historic water
levels would have changed had Plan 2014 been implemented. They have produced annual
hydrographs from 2001 to 2014 showing what those differences would have been
(http://www.ijc.org/en_/losl/Plan_2014_Levels). Figure 2.3 is an example of one of those
hydrographs and shows the predicted differences in water levels for 2014. The 2014 difference
in peak water level, an increase of 26cm, is the highest difference predicted between 2001 and
2014. The differences in peak water levels over that 14-year period varied from a decrease of
11cm (in 2001 and 2003) to the 2014 increase of 26cm. The average change in peak water
levels was an increase of 8cm.
While water levels play a major role in nearshore coastal processes, small increases in water
levels are not particularly relevant to properly designed shoreline protection structures.
Protection structures with low crest elevations could be at increased risk under higher water
levels.
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2.1.2. Climate Change
Climate change is also expected to impact both water levels and storm conditions. A
considerable amount of research has been done on climate change and its expected effects on
the Great Lakes, but while results vary considerably, there is general consensus on a few key
points. Overall, water levels are expected to fall and severe storm frequency and intensity are
both expected to increase.
Climate change impacts on Lake Ontario water levels are expected to be less than on the other
Great Lakes because its water levels are regulated. Lofgren et al (2002) found Lake Ontario to
be the only lake that would experience water levels drops that were less than the natural
variations that occur. The increases in water levels from wetter climate simulations did not
exceed natural variations on any of the lakes. The wetter climate resulted in water level rises of
up 0.35m, but mostly less than 0.10m.
Lower water levels can be a concern for shoreline protection structures. Under certain
circumstances downcutting of the nearshore bottom could be increased due to more intense
wave breaking across that part of the profile. The extent to which that is an issue depends upon
the design and construction of the structure toe. Older protection structures frequently had less
toe embedment than structures designed more recently.
Wave conditions within the SWP study area are depth limited; meaning the design wave hitting
the structures is controlled by the water depth, not the offshore wave height. More intense
storms will not produce higher design wave heights at the site. An increase in storm frequency
could impact maintenance requirements for both new and existing protection structures.
2.2.

Bathymetry

Bathymetric data was required to develop numerical grids for the wave and sediment transport
analyses. A composite bathymetric data set was derived from the following sources:
-

Canadian Hydrographic Service (CHS) Field Sheets 8374, 1200094, and 1200095:

-

TRCA soundings east and west of Bluffer’s Park (F1022 and F1311): and

-

Shoreline and backshore contours digitized from 2002 orthophotos.

Figure 2.4 and Figure 2.5 are contour plots of the composite bathymetric data over a wider
regional area and along the SWP study area waterfront.
2.3.

Offshore Waves

Wave characteristics are an important factor in the design of coastal structures. Due to a
scarcity of locally measured wave conditions, a process known as hindcasting is used to
develop a long-term wave database suitable for statistical analysis. Hindcasting uses recorded
wind data to model the wave conditions expected to have occurred due to those winds. By
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hindcasting we can produce wave climates which represent expected conditions over a period
of years.
For this project we employed a deep-water wave hindcasting model that estimates wave
conditions (height, period and direction) at an offshore location where water depths do not affect
the wave generation process. Those offshore waves were then transferred inshore using
numerical models that account for the transformation of wave conditions caused by changing
water depths.
A 40-year wave hindcast was completed by using Toronto Island wind data to produce deep
water wave conditions offshore of the site. Wind data recorded from January 1, 1973 to
December 31, 2012 was used to produce hourly estimates of the deep-water significant wave
height, peak wave period and mean wave direction. Wind data prior to 1973 was not used due
to the relatively high occurrence of missing data.
The deep-water wave climate offshore of Scarborough has a bi-nodal distribution of the total
wave power with predominant easterly and southwesterly peaks. Figure 2.6 shows the
directional distribution of the highest hindcast wave heights and the total offshore wave power
from the 40-year hindcast. Approximately 60% of the total power comes from the east and
approximately 40% comes from the southwest. There is a greater frequency of south westerly
waves, but the longer fetches to the east allow the generation of higher wave heights, which
contain more wave energy.
Figure 2.7 presents “all-directions” wave height and period exceedance curves which show the
percentage of time a given wave height or period is exceeded. Figure 2.8 and Figure 2.9,
respectively, show the annual and monthly variation of the total offshore wave power from the
40-year hindcast.
Figure 2.10 shows the results of a peak-over-threshold extreme value analysis of easterly storm
event wave heights. The 100-year return period wave condition at the 90% upper confidence
interval has a significant wave height of 5.6 metres with a peak spectral period of 10 seconds.
A similar analysis of southwesterly storms (Figure 2.11) yields a 100-year return period wave
with a 5.5 metre significant wave height and a 9.5 second spectral peak period for waves
coming from that sector.
2.4.

Nearshore Waves

Nearshore design wave heights and wave climates were determined by transferring the offshore
wave conditions in to the site using the CMS-Wave numerical model developed by the U.S.
Army Corps of Engineers (Lin et al, 2008). CMS-Wave is a two-dimensional spectral wave
model with energy dissipation and diffraction terms. It simulates a steady-state spectral
transformation of directional random waves co-existing with ambient currents in the coastal
zone. It includes features such as wave generation, wave reflection, wave diffraction, and
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bottom frictional dissipation. Nearshore bathymetry in the wave model was derived from the
composite bathymetry data set described in Section 2.2.
Design nearshore waves were determined by transferring the easterly and southwesterly 100year offshore wave conditions at the 100-year instantaneous water level of 75.7m. Offshore
wave conditions are discussed in Section 2.3 and water levels are discussed in Section 2.1.
Figure 2.12 and Figure 2.13 are wave height and contour plots showing the easterly and
westerly design wave heights for the full study area. Figure 2.14 to Figure 2.19 show the same
wave conditions at larger scale and are focused on the three study area segments described in
Section 1.2
2.5.

Littoral Sediment Transport

Littoral sediments are the sediments found within the littoral zone, which is the area from the
backshore out to a depth in the order of 6 to 10 metres. Littoral sediment transport, also known
as littoral drift, is the transport of those littoral sediments by waves and currents. Lengths of
shoreline can be divided into littoral cells, which are segments of the shoreline where sediment
transport is considered to be bounded. Each cell has its own sources and sinks and little or no
sediment transport takes place between adjacent cells.
It is well accepted that the net sediment transport direction along the Scarborough Bluff’s is from
east to west. East Point and Tommy Thompson Park (Leslie Street Spit) are generally
recognized to form the practical limits of the littoral cell containing the SWP site. The headland
structures at Bluffer’s Park have trapped a significant volume of sand on the updrift (east) side
and the structures once formed a near complete barrier to alongshore littoral sediment
transport. Fine sand has been bypassing those headlands sand for a number of years, and it is
likely that most medium and coarse sand is also now passing.
Littoral sediment transport rates can be estimated through different means including numerical
modeling and sediment budgets. Both of those approaches were applied for the SWP, as
described below.
2.5.1. Sediment Budget
Alongshore sediment transport rates within the SWP study limits are supply limited, meaning
that the supply of littoral sediment is less than that which could be transported by the available
wave energy. When this is the case, alongshore transport rates are estimated through a
sediment budget, an accounting of the sediment sources and sinks within the littoral zone.
For a sediment budget the shoreline is typically divided into a number of segments or reaches
and the sediment sources and sinks of each segment are determined. The volumetric
differences between these sources and sinks are assumed to be transported alongshore
(offshore transport is considered to be a sink). The net alongshore sediment transport rate at
13
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any point is found by summing the alongshore transport rates from all shoreline segments
updrift of that point.
Sediment budgets presented in Atria (1993), Sandwell (1991) and Philpott (1988) were updated
to account for current shoreline conditions. For those sediment budgets the shoreline between
the R.C. Harris WTP and East Point was divided into 19 shoreline reaches according to similar
shoreline erosion rates (Geocon, 1982). Twelve of those reaches are within the SWP study
area. Average annual erosion rates for each sector were combined with bluff composition data
from Geocon (1982) to provide estimates of the average annual sediment load due to bluff
erosion. That sediment load was divided into fine and coarse sand fractions based on sediment
size. Silts and clays with a grain size less than 0.1mm were ignored as that material is rapidly
lost offshore and does not play a major role in littoral sediment transport.
To update the sediment budget, the percentage of shoreline protected within each reach was
estimated and the volume of eroded bluff material was revised to consider that protection. As
well, the volume of littoral sediment introduced through downcutting of the cohesive nearshore
bottom was calculated although that volume was relatively small. The downcutting volumes
from the cohesive nearshore bottom are proportional to the natural bluff erosion rates, but do
not account for the presence of sand deposits further out on the nearshore profiles. Atria (1993)
noted that there is a substantial deposit of sand in the nearshore between Bluffer’s Park and the
Eastern Beaches, but the eastern limit of those deposit is not clearly defined. Figure 2.20
shows the cumulative annual volume of fine and coarse sand introduced though bluff and
cohesive nearshore bottom erosion, summed over the shoreline reaches from East Point to
Bluffer’s Park.
2.5.2. Sediment Transport Pathways
Representative sediment transport pathways along the SWP study area were established using
the CMS sediment transport numerical model. CMS consists of two complimentary numerical
models (CMS-Wave and CMS-flow) that share data between successive runs of each model.
CMS-Wave is described in Section 2.4. CMS-Flow is a two-dimensional depth averaged
hydrodynamic circulation model designed for local applications. It is a finite-volume numerical
engine which includes the capabilities to compute hydrodynamics (water levels and current flow
under any combination of tide, wind, surge, waves and river flow), sediment transport and bed
morphology change.
Potential sediment transport rates were calculated for a constant easterly wave condition with a
deep-water significant wave height of 3.0 metres and a peak wave period of 7 seconds. That is
a moderately high wave height, but it is not severe. The extreme value analysis described in
Section 2.3 shows an annual occurring wave with a significant wave height of 3.5 metres (see
Figure 2.10). The model was run at a water level of 75.0 metres IGLD1985, which is
representative of the annual peak of the monthly mean water levels, averaged over the long-
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term. (see Figure 2.1). The lakebed was assumed to be covered with fine sand with a mean
grain diameter of 0.2mm.
The CMS model predicts potential sediment transport rates, which is the rate of transport that
will occur if there is a sufficient supply of sand. As noted above, the supply of littoral sediment is
limited along this shoreline, so the calculated potential transport rates are conservative. They
can be used, however, to show the nearshore pathways where sand will be transported and to
determine the potential impacts of any changes to the shoreline shape.
Figure 2.21 shows wave height contours and vectors for the wave condition modelled. Figure
2.22 and Figure 2.23, respectively, show the nearshore currents and potential sediment
transport rates predicted to occur during that wave condition. Those figures show the model
results for the entire SWP study area shoreline. Figure 2.24 to Figure 2.29 show the same
results at a larger scale with separate plots for each study segment.
2.6.

Shoreline

Coastal processes can be generally defined as the natural forces and processes that affect the
shoreline zone. Definitions of the shoreline zone vary and can be dependent upon both
jurisdiction and context. MNR (2001) provides the following definition of the shoreline zone:
“Lake/land interactions generally occur in an area defined as the shoreline zone (Figure
A1.2.1). This zone of interaction is normally divided into three distinct units:
-

The onshore zone is the area
landward of and generally beyond
the limit of wave action by a
particular water body. This may
include shoreline bluffs, sand dune
fields, wetlands, and areas subject to
occasional inundation.

-

The backshore zone extends from
the landward limit of the nearshore
to the point of development of
vegetation
or
change
in
physiography (i.e. where the bluff or
dune starts). The backshore zone is
typically only affected during severe
storms, particularly at high water.

-

The nearshore zone is an indefinite zone extending from just beyond the breakers
zone to the landward limit of the swash zone or the landward limit of the foreshore
zone. The swash zone is the portion of the nearshore zone in which the beach face
15
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is alternatively covered by the uprush of the wave swash and exposed by the
backwash. The foreshore is the sloping portion of the beach profile lying between
the berm crest, or in the absence of a berm crest, the upper limit of wave swash, and
the lower limit of the backrush of wave swash. The term foreshore is often nearly
synonymous with the beach face but is commonly more inclusive, containing also
some of the flat portion of the beach profile below the beach face.
The littoral zone is composed of the backshore, nearshore and shallow offshore (i.e. 5-8
metres) which in total extends from the landward limit of storm wave action on a bluff or
beach offshore to the maximum depth at which wave action can effectively transport
sediment on the lakebed (i.e. roughly 5-8 metres in the Great Lakes).
The “shoreline” is generally defined as the intersection of the stillwater line with the land.
Changes or movement of the “shoreline” lakeward or landward can be influenced by a
number of factors. Primarily, the shoreline position is determined by the level of water with
respect to the level of the adjacent land and by the erosion and accretion processes which
occur.”
The current shoreline of Lake Ontario has formed over the last approximately 10,000 years
since retreating glaciers allowed Lake Iroquois to outlet through the St. Lawrence River.
Erosion from wind, waves and water level fluctuations formed the shoreline zone that exists
today. Protection structures have hardened much of the lake shoreline within the SWP study
area so natural processes are generally restricted to the unprotected reaches of shore and the
nearshore lakebed fronting the structures.
2.6.1. Shoreline Classification
One of the first and most important steps in assessing a shoreline is identifying the controlling
substrate, as it directly controls the way that natural forces and processes impact that shore.
MNR (2001) notes: “…
•

that shorelines are normally considered to be bedrock, cohesive, or “dynamic beaches”,
based on the “controlling” substrate in the nearshore.

•

the majority of shoreline areas with small beach deposits (i.e. surficial deposits) should
not be classified as “dynamic beaches”, they should be first classified according to the
controlling nearshore substrate (i.e., predominant underlying material) followed by subclassifications according to “surficial” nearshore substrate and the general
onshore/backshore shoreline type.

•

“dynamic beaches” are only those shorelines having beach/dune deposits that are a
minimum of 0.3 metres thick, 100 metres long and 10 metres wide [….…] given the
significant amount of beach/dune sediment materials involved in these areas, the
sediment then becomes the “controlling nearshore substrate.” “
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The sand beach at Bluffer’s Park meets the MNR definition of a dynamic beach described
above. It is also what we refer to as a fully developed beach. A fully developed beach is one
where the sand across the profile is deep enough that it is not all fully mobilized during storm
conditions, and there is no erosion of the substrate below the sand. It is the only fully developed
beach within the SWP Study Area. The remainder of the shoreline within the SWP Study Area
is classified as a cohesive shore. While sandy shorelines exist elsewhere within the Study
Area, they are not wide enough or deep enough to eliminate erosion of the underlying cohesive
substrate or the bluff behind the sandy shoreline. However, depending upon the size of the
sand deposit, it can reduce the erosion rate of the bluff toe and the underlying cohesive profile.
This happens with a thicker deposit that is only fully mobilized by severe storms or with a wider
sandy shoreline that is only overtopped at high water levels.
For example, the sand deposits in the vicinity of the Grey Abbey Ravine are thicker and wider
than those at the east end of Cudia Park, and there is a corresponding lower bluff toe erosion
rate at Grey Abbey Ravine than at Cudia Park. The subaerial shoreline (above water portion) at
the end of Cudia Park is only visible at low water levels and during calm conditions. During
even minor action it is not possible to walk along the toe of the bluff at Cudia Park without
getting wet. Waves overtop the narrow sandy shoreline and reach the exposed bluff.
There is wider sand shoreline along the unprotected shore east of Morningside Drive. That
shoreline is not overtopped during minor wave action, but it will be overtopped at high water
levels, particularly if there are severe storms. There will be times when the subaerial shoreline
is fully overtopped and waves will reach the bluff toe. While the sand shoreline in this area is
fairly substantial it is still not wide enough to halt bluff erosion.
2.6.2. Windshield/Walking Survey
Windshield surveys are systematic observations made from a moving vehicle. Walking surveys
are systematic observations made on foot. A combined windshield and walking survey of the
Scarborough Waterfront Project shoreline was completed on August 1, 2015. The existing
condition of the shoreline and shoreline structures was documented through notes and
photographs. No detailed surveys or underwater inspections were completed. The water level
during the survey was approximately 75.1m IGLD1985.
Details of the windshield/walking survey are presented in Appendix A and include a summary
of observations and photographs. The Project site was divided into the three study area
segments shown in Figure 1.1, with segments sub-divided into reaches based on the shoreline
treatment.
The West Segment (Bluffer’s Park to Meadowcliffe) considered only one reach. Cudia Park is
unprotected shoreline and continues to erode.
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The Central Segment (Meadowcliffe to Grey Abbey) was divided into 5 reaches; Meadowcliffe,
Sylvan Avenue, South Marine Drive, Guild Park and Gardens, and Guildwood Parkway.
Meadowcliffe is a mostly new headland-beach shore protection system with no concerns,
although there is a short length of an older informal revetment that should be improved. The
Sylvan shoreline is protected with a mix of structures including a groyne, a concrete rubble
beach, armour stone headlands, revetments, and cobble beaches. They were generally in
acceptable shape although some areas were noted where repairs are recommended. The
South Marine Drive reach consists of an armourstone revetment with sections of specially
placed armour and sections of more informally placed armour. The revetment is considered to
be in good shape. The Guild Park and Gardens reach consists of an informal concrete rubble
berm that was used to provide construction access to the shores to the west. It is providing
effective erosion protection but should be upgraded into a more formal structure. The Guildwood
Parkway shoreline has an armourstone revetment. The connection to the shore at the west end
of the revetment is considered to be temporary and part of the revetment crest appears to have
not been completed. No major issues were identified with the revetment, but some maintenance
is recommended.
The East Segment (Grey Abbey to East Point Park) was divided into 2 reaches; Grey Abbey
Park and East Point Park. The shore protection in the Grey Abbey Park reach consists of a
system of headlands, beach cells and groynes that is functioning well, along with a length of
unprotected shoreline. East Point Park is unprotected and a narrow sandy shoreline exists
along the toe of the bluff at average water levels.
2.7. Ice and Debris
Under typical conditions Lake Ontario is considered to remain ice free overall, allowing wave
generation throughout the year. Shore ice, which is ice that forms around the perimeter of the
lake, can both protect and damage shorelines, depending upon local conditions. It can reduce
the impact damage caused by waves, but it can also scour beach shorelines and crush rigid
shoreline structures. Ice has a much greater strength in compression than in bending so there is
typically a greater risk of damage to vertical structures like walls than to sloped structures like
revetments. Ice that is pushed up a structure slope tends to break due to bending, lessening the
amount of damage caused. Ice that forms around objects can also lift or move those objects
when the ice itself is lifted by water level fluctuations. This process can lead to ice-jacking of
piles and plucking of smaller stones from revetments.
Ice inundation can lead to damage along low lying shores when wind events push ice up onto
the shore during the spring breakup. The risk of wind induced inundation is highest shortly after
breakup when there is open water on the periphery and the main sheet is detached from the
shoreline. If significant winds develop and there is sufficient open water available for the ice
sheet to build momentum, the floe can exert substantial loads on shorelines. The severity of
inundation depends on a number of factors, generally including ice strength, wind/ice speed,
and shoreline geometry. The greatest risk of damage occurs on gently sloped shoreline where
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there are no banks to bend and break the incoming ice sheets. Because most of the study area
has protection structures or shoreline banks, ice inundation is not expected to be a serious
problem.
Wave splash and spray will wet the backshore area, making it vulnerable to ice coating if this
happens during freezing conditions. A storm that occurs during freezing temperatures, but
before the lake itself has frozen, can coat the backshore with significant amounts of ice, causing
slipping hazards. A severe storm can send spray tens of metres inland. If the ice coating is thick
enough the weight of the ice could cause damage to small trees and light structures.
Debris from various watercourses and sewer systems are typically made up of urban refuse
such as plastic bags, water bottles, and take-out containers, as well as woody debris such as
sticks and logs. Debris is widely scattered across beach shorelines during storm events and
tends to collect against structures that extend out into the lake.
The most likely source of shoreline debris within the Project Study Area is Highland Creek.
Flows in the creek are episodic with large flows occurring after heavy rainfall events. Those
larger flows can be expected to produce a greater volume of refuse and debris. Debris will also
originate from the various stormwater sewers, but there will be less of that material due to the
lower flows (compared to Highland Creek) and it can be expected to consist of mostly smaller
material as large debris should be trapped before it enters the stormwater system. Where that
material goes once it enters the nearshore will depend upon both wind and wave directions
occurring at that time. Debris from sources outside the study area could also drift alongshore
into the study area, again depending upon wind and wave conditions.
2.8. Wave Uprush and Overtopping
Wave uprush, which is also called wave runup, is the vertical extent of swash above the still
water line. Swash is the turbulent layer of water that washes up on a beach or structure after an
incoming wave breaks. When swash passes beyond the crest of the beach or structure it is said
to have overtopped the crest. Uprush and overtopping play important roles in coastal processes
as they may contribute directly to bluff erosion by impacting the bluff, or they can carry away
material that eroded from the bluff due to other failure mechanisms. High overtopping volumes
can cause significant damage to backshore lands and may also pose a safety threat to
pedestrians, vehicles, or structures that are too close to a structure crest.
In Section 2.6 it was noted that during even minor action it is not possible to walk along the toe
of the bluff at Cudia Park without getting wet because waves overtop the narrow beach and
reach the exposed bluff. The wider sand shoreline along the unprotected shore east of
Morningside Drive is not overtopped during minor wave action, but it will be overtopped at high
water levels, particularly if there are severe storms. There will be times when the subaerial sand
shoreline is fully overtopped and waves will reach the bluff toe. The crest of the Bluffer’s Park
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Beach will also be overtopped during severe storm events, but that beach is wide enough that
the overtopping swash does not reach the bluff.
Locations where overtopping occurs on the existing shoreline protection structures are identified
in Appendix A, which describes the shoreline windshield/walking survey. There was evidence
of overtopping in the revetment bay and behind the double headland structure of the Sylvan
Drive protection in the Central Segment. Overtopping also occurs along the concrete rubble
slope fronting the Guild Park and Gardens, which is also in the Central Segment. Brick and
concrete rubble has been thrown onto the roadway, suggesting that dangerous overtopping
volumes can occur in this area. Washed up timber among the rip rap on the Guildwood
Parkway revetment shows that some overtopping also occurs there.
2.9. East Segment Bluff Erosion Rates
Erosion estimates were made at 40m intervals along a 3,200m long baseline that extended from
the location of the construction access road at the Guild Park and Gardens to East Point.
Distances along the baseline were measured starting at the access road. The baseline
consisted of 3 straight line segments in order to follow the curvature of the shoreline.
The “current” position of the bluff crest was established from orthorectified 2016 aerial
photography and confirmed through comparison with December 2014 LiDAR contour data
provided by TRCA. Bluff erosion widths were made by measuring the distance from the 2016
crest to the bluff crest shown in aerial photographs taken in 1942, 1967, 1983, and 1999. The
1942 to 1999 photographs had not been orthorectified and therefore needed to be corrected to
account for lens distortion. This was done with the rubber sheeting process in AutoCAD using
common points visible in both the 2016 and earlier photographs.
Average annual erosion rates for each transect line and the four temporal periods (1942–2016,
1967–2016, 1983–2016, and 1999–2016) were determined by dividing the measured erosion
distance by the corresponding time interval. That produced average annual rates over periods
of 17, 33, 49, and 74 years. Those individual erosion rates are shown as points on Figure 2.30
where the X-axis of the plot is the distance along the baseline and the Y-axis is the calculated
average annual erosion rate.
Reviewing Figure 2.30 shows that there are no 1983–2016 or 1999–2016 data points in the first
800m along the shore. This is because erosion protection structures were constructed in the
mid to late 1980s, altering the top of bluff erosion processes. For that 800m length the 1942
and 1967 erosion data point shown in Figure 2.30 were based on the intervals from 1942–1983
and 1967–1983, respectively, to exclude the influence of the protection structures.
There is significant scatter in the individual erosion rate data points, due to both the physical
nature of shoreline bluff erosion and to uncertainties associated with the erosion rate
calculations. The four data sets were smoothed with a “rolling-mean” averaging process to
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smooth out the alongshore variation in the data. Different widths (or number of points used in
the averaging calculation) were tried, with a maximum 21-point mean providing a reasonable
looking smoothed result without removing all variation. With the 21-point mean, the average
erosion rate calculated for any location consists of the average of the original data point for that
location plus 10 points on either side (i.e. 400m to either side). The averaging used less than 21
data points where there was missing data from the original data set, but never exceeded 21
data points. Missing data points were generally due to an inability to identify the bluff edge in
certain locations on the aerial photographs.
The averaged erosion rates described above are shown as solid lines in Figure 2.30. These
averaged rates can be characterized as showing the long-term bluff erosion rates to be in the
order of 0.3 metres per year in the west part of the East Segment and in the order of 0.2 metres
per year in the east part of the East Segment. The higher erosion rate in the west side is more
pronounced in the longer interval data sets (1942 and 1967) than in the 1983 and 1999 data
sets. In fact the 1999 data set is relatively constant up to a chainage of about 2,300m, before
trending up at East Point. It is appropriate, however, to give more weight to the longer interval
data sets than the shorter ones due to the episodic nature of bluff erosion.

21

SWP EA Coastal Technical Report
File 14-2127B

2017-12-29
Toronto Region Conservation Authority

Figure 2.1

Lake Ontario Hydrograph

Figure 2.2

Lake Ontario Mean Water Levels, 1918 - 2014
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IJC Lake Ontario Hydrograph

from http://ijc.org/files/tinymce/uploaded/LOSLR/LOSLR_LOntario_WaterLevels_2014_en.pdf
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Regional Bathymetry
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Site Bathymetry
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Annual Distribution of Total Wave Power
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Monthly Distribution of Total Wave Power
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Extreme Value Analysis of Southwesterly Wave Heights
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Figure 2.12

CMS Wave Model Results, 100-Year Easterly Wave Condition

Figure 2.13

CMS Wave Model Results, 100-Year Southwesterly Wave Condition
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Figure 2.14

100-Year Easterly Wave Heights, West Segment

Figure 2.15

100-Year Southwesterly Wave Heights, West Segment
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Figure 2.16

100-Year Easterly Wave Heights, Central Segment

Figure 2.17

100-Year Southwesterly Wave Heights, Central Segment
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Figure 2.18

100-Year Easterly Wave Heights, East Segment

Figure 2.19

100-Year Southwesterly Wave Heights, East Segment
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Alongshore Sediment Rates from Sediment Budget Analysis
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3.0m 7s East Wave Used for Sediment Transport Pathways Example
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Alongshore Current from 3.0m 7s East Wave – SWP Study Area
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Sediment Transport Rates from 3.0m 7s East Wave – SWP Study Area
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Alongshore Current from 3.0m 7s East Wave – West Segment
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Sediment Transport Rates from 3.0m 7s East Wave – West Segment
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Alongshore Current from 3.0m 7s East Wave – Central Segment
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Sediment Transport Rates from 3.0m 7s East Wave – Central Segment
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Alongshore Current from 3.0m 7s East Wave – East Segment
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Sediment Transport Rates from 3.0m 7s East Wave – East Segment
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Average Annual Bluff Erosion Rates, East Segment
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3. Development of Alternatives
Shoreline treatment alternatives were developed for each of the three Project Study Area
segments described in Section 1.2. General concepts were proposed by the study team and
those concepts were developed into practical alternatives by considering the existing coastal
environment. The landward limit of the structures was the hazard line developed by the
geotechnical engineers. The extents to which the different alternatives protruded into the lake,
and hence the area of lakebed covered, were determined by the geometry of the different
structures and whether the structures fronted or included the waterfront trail. All trails
incorporated into the structures will accommodate pedestrians, cyclists, and emergency and
park maintenance vehicles. The habitat shoals shown on figures below are illustrations for
conceptual purposes only and will be refined during detailed design with an ecologist.
3.1.

West Segment – Bluffer`s Park to Meadowcliffe

A total of 8 alternatives were developed for the West Segment, in addition to the “Do Nothing”
Alternative. The “Do Nothing” Alternative would not result in any significant changes to the
shoreline. There would not be safe water’s edge public access connecting Bluffer’s Park with
the Meadowcliffe shoreline section. The Cudia Park shoreline would continue to erode until the
Bluffer’s Park Beach extended in front of the park and halted toe erosion. The timeline for the
beach to extend that far is expected to be in the order of decades. Otherwise, Bluffer’s Park
Beach would continue to exist in a similar condition as it is today. Regular dredging of the
entrance channel to Bluffer’s Park boat basin would still be required.
3.1.1. West Alternative 1 – Headland-Beach
This alternative includes the creation of new headlands east of Bluffer’s Park, at the base of
Cudia Park, as shown in Figure 3.1. Cobblestone beaches would be installed between the
constructed headlands. The maximum distance of infill from the shoreline edge into the water
would be approximately 115 metres. Alternative 1 would connect the shoreline between Bluffer’s
Park and Meadowcliffe by extending the shoreline treatment at Meadowcliffe westward by
approximately 650 metres. This would provide visual continuity along the shoreline. It would
halt the bluff erosion in front of Cudia Park and would retain the existing sand and gravel beach
at Bluffer`s Park. The area of infill required would be approximately 40,000m2.
3.1.2. West Alternatives 2A – Bridge (short span) and Alternative 2B – Bridge
(long span)
Alternatives 2A and 2B involve constructing an approximately 3 metre wide bridge connection
with either short spans (approximately 30 metres long) or long spans (approximately 100
metres), respectively. Figure 3.2 and Figure 3.3 show site plans and typical sections for these
alternatives.
The bridge would be located along the shoreline between Cudia Park and
Meadowcliffe and would be approximately 600 metres long. Its maximum distance from the
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current shoreline into the water would be approximately 50 metres to accommodate the setback
from the bluff face associated with the stable slope risk line.
The bridge would be supported on steel piers surrounded with scour protection. The elevation of
the bridge would be approximately 77.5 metres GSC, which is approximately 2.5 metres above
the typical summer lake level. It is not anticipated that fill will be required; however, scour
protection will be required and this will include placing stone on the lake bottom. The scour
protection will not break the water`s surface.
These two alternatives would be constructed from readily available prefabricated pedestrian
bridge units. While the bridge would be positioned above the wave crests, it would at times be
subject to wave spray and thus ice build-up in the winter time is expected.
An approximate 5 metre wide temporary access road constructed of concrete rubble would be
required to access the bridge for construction purposes. The road would be removed following
construction of the bridge and this section of the shoreline would be rehabilitated.
Erosion of the Cudia Park shoreline/bluffs would continue at a marginally lower rate than
existing.
3.1.3. West Alternatives 3A – Island-Bridge (short spans) and Alternative 3B –
Island-Bridge (long spans)
Alternatives 3A and 3B connect Meadowcliffe to Bluffer’s Beach with a series of armour stone
“islands” and either short or long bridge spans, as shown in Figure 3.4 and Figure 3.5,
respectively. The bridge would be approximately 4.5m wide. For the short span Island Bridge
the islands would be approximately 50 to 100 metres long and the bridges spans would be
approximately 30 metres long. It is expected that about 5 to 6 islands would be created. The
long span Island Bridge, Alternative 3B, would require fewer but longer islands and bridges.
The bridge spans are expected to be approximately 100 metres long and the islands would be
about 120 metres long. It is expected that 3 islands would be created.
Both structures would have a crest elevation of 79 metres GSC, which is approximately 4 m
above the typical summer lake level. The bridge sections would be constructed of readily
available prefabricated pedestrian bridge units supported on steel piers. The bridge sections
would be positioned at a similar height as the islands (79m) and at this height would be subject
to less winter icing than the Long Span and Short Span bridge alternatives (Alternatives 2A and
2B).
The alternatives would also include ramps on either end for connection with the shoreline. It is
estimated that the short span Island Bridge would require approximately 12,000m2 of infill and
the long span Island Bridge would require approximately 9,000m2 of infill.
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An approximately 5 metre wide temporary access road constructed of concrete rubble would be
required to access the location of the bridge for construction purposes. The road would be
removed following construction of the island-bridge and this section of the shoreline would be
rehabilitated.
Erosion of the shoreline/toe of bluff at Cudia Park will be mostly eliminated.
3.1.4. West Alternative 4 – Causeway
This Alternative involves constructing an approximately 4 to 5 metre wide armourstone
protected causeway crossing between Cudia Park and Meadowcliffe, as shown in Figure 3.6.
The causeway would include ramps on either end for connection to the shoreline trail. Its
maximum distance from the shoreline into the water would be approximately 120 metres. The
causeway is proposed to be located further away from the shoreline than the bridge Alternatives
to allow for the creation of an inner embayment area. The causeway length would be
approximately 650 metres. The elevation of the causeway would be approximately 79 metres
GSC, which is approximately 4 metres above the typical summer lake level.
This Alternative would require an area of approximately 15,000m2 of infill. The shore protection
would be designed to withstand wave action and extend up to the limit of wave uprush. Sloped
revetment would be used to reduce wave reflection. This Alternative would also include culverts
to allow for the passage of water between the inner basin and the lake. Erosion of the
shoreline/toe of bluff will be halted.
3.1.5. West Alternatives 5A – Beach Expansion (narrow) and Alternative 5B –
Beach Expansion (wide)
Alternative 5A, which is shown in Figure 3.7, includes an expansion of the existing beach
waterline by approximately 30 metres into Lake Ontario between Bluffer’s Park and
Meadowcliffe. Cobble would be located at the east end of the beach only. The existing
armourstone headland at Meadowcliffe would be extended by approximately 100 metres. The
existing headland at Bluffer’s Park would be expanded and protected with armourstone
revetment that would extend into Lake Ontario by approximately 130 metres. The required infill
area would be approximately 49,000m2. The Alternative would be designed to provide
continuous beach protection from Bluffer’s Park to Meadowcliffe while minimizing the size of the
headland extension at Bluffer’s Park. This minimum width beach requires a bridge span to
connect the trail at Meadowcliffe to the wider area of beach at Bluffer’s Park. This would use
the same bridging described for Alternative 2A.
Alternative 5B, which is shown in Figure 3.8, includes an expansion of the existing beach
waterline by approximately 60 metres into Lake Ontario between Bluffer’s Park and
Meadowcliffe. This Alternative also includes an approximately 200 metre long extension to the
existing armourstone headland at Meadowcliffe and an approximately 230 metre long expansion
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of the existing headland at Bluffer’s Park The headlands would be constructed of approved fill,
rip rap and amour stone. The required infill area would be approximately 109,000m2. The
Alternative would be designed to provide a continuous sand beach connection between Bluffer’s
Park and Meadowcliffe with the beach wide enough to accommodate a trail along its entire
length. This increased beach width requires substantially larger headlands to retain the beach
sand.
Toe erosion at the base of Cudia Park would be halted with both Alternative 5A and Alternative
5B.
3.2.

Central Segment: Meadowcliffe to Grey Abbey

Two alternatives were developed for the Central Segment, in addition to the “Do Nothing”
Alternative. Under the “Do Nothing” Alternative there would be no major infrastructure changes
to the shoreline other than ongoing maintenance of the Guild construction access road as well
as minor shoreline stabilization works as required. The construction access road has halted
bluff toe erosion but nearshore bottom downcutting lakeward of the road means maintenance
requirements will increase with time
3.2.1. Central Alternative 1 – Headland-Beach
Central Alternative 1, shown in Figure 3.9, includes new headland-beaches at the base of the
Doris McCarthy Trail and in front of the Guild Park and Gardens. For the base of the Doris
McCarthy Trail, a new headland-beach system is proposed with two new headlands and the
extension of an existing headland at the west end of the Sylvan shoreline. There would be a
cobble beach between the headlands. The maximum distance for the extension from the
existing shoreline into the water would be approximately 100 metres.
For the Guild Park and Gardens area, new headland/offshore breakwater features are proposed
with cobble beaches between the headlands. The maximum distance of the extension from the
shoreline into the water would be approximately 100 metres, except for the eastern-most
headland which would extend approximately 130m offshore to provide a look-out feature. The
look-out would be located at the base of the existing Guild Park and Gardens construction
access road.
The required infill area for Central Alternative 1would be approximately 65,000m2.
The shoreline section near the Guild Park and Gardens would be designed to improve
aesthetics while reducing wave overtopping levels and making public access along the
shoreline safer. While the existing rubble protection is already providing protection to the bluff,
the rubble material is not suitable for pedestrian access and is subject to high wave overtopping
and potential winter icing.
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3.2.2. Central Alternative 2 – Revetment
Central Alternative 2, shown in Figure 3.10, includes the same headland-beach at the base of
the Doris McCarthy Trail as proposed for Alternative 1, but replaces the headland-beach in front
of the Guild Park and Gardens with a revetment. A revetment was also contemplated for the
base of the Doris McCarthy trail but not pursued as it would appear out of place with the existing
headland-beaches on either side (Meadowcliffe and Sylvan shoreline).
The revetment fronting the Guild Park and Gardens area would include an 80 to 130 metre long
headland/lookout at the base of the existing construction access road. The revetment would
extend approximately 30 metres into Lake Ontario. The required infill area would be
approximately 42,000m2.
As with Alternative 1, Alternative 2 was designed to provide a more aesthetically pleasing
shoreline while reducing lake overtopping levels and providing safer public access along the
shoreline.
3.3.

East Segment: Grey Abbey to East Point Park

A total of 8 shoreline treatment alternatives were developed for the East Segment, in addition to
the “Do Nothing” Alternative. A ninth alternative dealt with the trail only and did not involve any
shoreline treatments. Under the “Do Nothing” Alternative there would be no changes to the
existing shoreline. Throughout this segment the bluff would continue to erode and tablelands
above would be slowly lost as the bluff crest migrates landward. Shoreline access along East
Point Park will depend on lake levels, with higher lake levels restricting passage along the toe of
the bluff.
3.3.1. East Alternatives 1A – Headland with Top-of-Bluffs Connection and
Alternative 1B - Headland-with Base-of-Bluffs Connection
East Alternative 1A, shown in Figure 3.11, includes removal of the existing breakwater at the
east end of the Guildwood Parkway shoreline protection section and construction of a headlandbeach that extends to the east side of the Grey Abbey Ravine. The headlands constructed
parallel to the shore would vary in length from approximately 40 to 100 metres and the
easternmost headland, which curves back to shore, would be approximately 180 metres long.
The headlands would extend up to 80 metres into Lake Ontario. At the mouth of the Grey
Abbey Ravine, a staircase structure would extend up to connect with a pedestrian/cycling bridge
that passes over the ravine and connects with a new trail which would run along the top of the
bluff to connect with East Point Park. The required infill area would be approximately 48,000m2.
The beach cobble size would vary depending upon the headland length and spacing.
Alternative 1B, shown in Figure 3.12, has the same headland-beach as Alternative 1A, but also
incorporates an armourstone revetment along the shoreline from Grey Abbey Park to East Point
Park. The revetment would stop bluff toe erosion from Grey Abbey Park to East Point Park.
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The revetment would extend approximately 30 metres offshore. The required infill area would
be approximately 94,000m2. As a pedestrian and cycling trail would be possible along the full
length of the shoreline behind the revetment, there would be no bridge crossing of the Grey
Abbey Ravine and/or pathway/stairs to access tablelands from the bottom of the ravine.
3.3.2. East Alternatives 2A – Bridge with Top-of-Bluffs Connection and Alternative
2B - Bridge with Base-of-Bluffs Connection
East Alternative 2A, which is shown in Figure 3.13, includes a bridge shoreline connection at
the east end of the Guildwood Parkway section and a headland-beach below Grey Abbey Park.
The bridge would be constructed with approximately 30 metre long spans and would be located
approximately 40 metres offshore. It would be in the order of 430 metres long. The bridge would
be supported on steel piers surrounded by scour protection. The elevation of the bridge would
be approximately 77.5 m, which is about 2.5 metres above the typical summer lake level. It
would be subject to wave spray and thus icing in the winter. The purpose of the bridge would
be to allow a trail connection from the existing revetment at Guildwood Parkway to the
headland-beach at Grey Abbey Park.
The headland-beach at Grey Abbey Park would consist of approximately 100 metre long
headlands to retain a cobble beach. The headlands would extend approximately 70 to 80
metres offshore. The required infill area would be in the order of 26,000m2. The eastern-most
headland would extend to the eastern side of the Grey Abbey Ravine.
The headland-beach would halt bluff toe erosion landward of those structures. The bridge
would have no noticeable impact on erosion of the shoreline it fronts.
At the mouth of the Grey Abbey Ravine, a staircase structure would extend up to connect with a
pedestrian/cyclist bridge that passes over the ravine and connects with a new trail which would
run along the top of the bluff to connect with East Point Park.
Alternative 2B, which is shown in Figure 3.14, has the same bridge and headland-beach as
Alternative 2A, but also incorporates an armourstone revetment along the shoreline from Grey
Abbey Park to East Point Park. The revetment would be the same as described for East
Alternative 1B. The required infill area for Alternative 2B would be approximately 72,000m2.
3.3.3. East Alternative 3A – Island-Bridge with Top-of-Bluffs connection and
Alternative 3B – Island-Bridge with Base-of-Bluffs Connection
East Alternative 3A is the same as East Alternative 1A except that the western end of the
headland-beach is replaced with an island-bridge connection, as shown in Figure 3.15. The
connection would consist of a roughly 60 metre long bridge with segments spanning the beach
cell openings between the islands. The islands would be located up to 70 to 80 metres out into
the lake. The islands would have a crest elevation of approximately 79m, which is about 4
metres above the typical summer lake level. The required infill area would be in the order of
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48,000m2. The bridge spans would be supported by steel piers extending through the islands.
Given the proximity of the islands to the shoreline, it is expected that over time the islands would
connect with the mainland as a result of sediment deposition.
Alternative 3B, which is shown in Figure 3.16, has the same island bridges and headlandbeaches as Alternative 3A, but also incorporates an armourstone revetment along the shoreline
from Grey Abbey Park to East Point Park. The revetment would be the same as described for
East Alternative 1B. The required infill area for Alternative 3B would be approximately
94,000m2.
3.3.4. East Alternative 4A – Headland-Beach with Revetment to EPP and
Alternative 4B – Headland-Beach to EPP
East Alternative 4A has the same shoreline treatments as East Alternative 1B (headland-beach
plus revetment) except that the revetment extends only 650 metres east of the Grey Abbey
Ravine, rather than extending all the way to East Point. Figure 3.17 shows Alternative 4A. A
trail would be created on the bluff face to connect the trail behind the revetment with a trail on
top of the Bluffs. The required infill area would be approximately 59,000m2.
East Alternative 4B, which is shown in Figure 3.18, is similar to Alternative 4A with the
revetment portion replaced with a headland-beach. The headlands constructed parallel to the
shoreline would vary in length from approximately 40 to 100 metres and the easternmost
headland, which curves back to shore, would be approximately 180 metres long. The
headlands would extend up to 80 metres into Lake. The required infill area would be
approximately 86,000m2. The beach cobble size would vary depending upon the headland
length and spacing. As with Alternative 4A, a trail would be created on the Bluff face to connect
the trails at the top and bottom of the bluff.
3.4. Summary of Construction Cost Estimates
Preliminary material quantity and construction cost estimates were completed for each of the
alternatives described above. These are approximate costs only and do not represent the full or
true costs of the proposed alternatives. They were developed for only the coastal components
of the alternatives, and were developed to allow a comparative analysis of the different
alternatives from the coastal perspective. They are based on quantity estimates from concept
designs, not detailed designs, and they use unit costs from recent waterfront construction in the
GTA. The costs include a 30% allowance for construction contingency and design, but that
allowance is for initial budgeting purposes only and subject to change as the project progresses.
Table 3.1 summarises the cost estimates.
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Summary of Preliminary Construction Cost Estimates
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Scarborough Waterfront
East Alternative 3B
Island Bridge with Base-of-Bluffs Connection
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Figure 3.17
Scarborough Waterfront
East Alternative 4A
Headland-Beach with Revetment to EPP
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Figure 3.18
Scarborough Waterfront
East Alternative 4B
Headland-Beach to EPP
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4. Comparative Evaluation of Alternatives
A comparative evaluation of the alternative methods was completed as a means of selecting the
preferred alternative. The evaluation was undertaken using comparative Criteria and Indicators
which were initially presented as draft in the Terms of Reference. These Criteria and Indicators
were then refined in the EA with the input of a wide range of agencies, stakeholders and
members of the public. The Evaluation Criteria reflect the SWP Project Vision and objectives
and were all considered to have equal levels of importance. A list of the coastal engineering
related final Evaluation Criteria and Indicators used to evaluate the alternative methods is
provided in Table 4.1. The coastal engineering related Evaluation Criteria and Indicators were
combined with other Criteria and Indicators as part of the evaluations completed in the EA.
Each alternative was ranked for each indicator using the ranking measures that are also shown
in Table 4.1. The ranking measures were:
-

Most Preferred (MP)
Preferred (P)
Intermediate or Moderately Preferred (IP)
Least Preferred (LP)

The conditions associated with the ranking measures varied by indicator, as shown in Table 4.1.
Some threshold values were inherently considered during the evaluations. For example, any
modification along the shoreline has the potential to impact sediment transport over a small
distance. Even a single armourstone placed at the water line will cause a small but irrelevant
change in the beach. Only significant changes were considered in the assessment. Likewise,
any hard structures along the shoreline, like the existing headlands at Bluffer’s Park, pose a
potential risk to swimmers in the immediate vicinity of the structure during rough wave
conditions. All beaches have some degree of breaking wave hazards during storms and some
people find it more difficult to walk on cobble beaches than sand beaches. Such common risks
and difficulties were not considered in the evaluations.
Tables 4.2 to 4.4 show the results of the comparative analysis of the alternative methods for the
West, Central and East Segments, respectively.
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Table 4.1

2017-12-29
Toronto Region Conservation Authority

Coastal Engineering Related Evaluation Criteria

Objective: Manage public safety and property risk
Ranking Measures
Criteria

Indicator

Potential for impact on
nearshore and alongshore
sediment transport.

(MP=most preferred, P=preferred,
IP=intermediate/moderately prefered,
LP= least preferred)
MP = no expected impact on littoral drift; changes that are
going to happen will still happen
P = reduce supply, little or no interruption of updrift
IP = eliminate supply, little interruption of updrift
LP = eliminate supply, full interruption of updrift
MP = increase safety by eliminating existing risk

Ability to minimize public
safety risk as a result of
coastal processes

Ability to provide safe public
access along the water's edge
in a manner that is sensitive to
lake wave action/icing.

P = increase safety by significantly reducing existing risk
IP = minor reduction of existing risk
LP = no change to existing risk
MP = does not introduce any new risk conditions

Potential for altered or new
shoreline configurations to
introduce new risk conditions
along the shoreline.

P = possible but not certain that new risk conditions may exist,
those risks not necessarily major
IP = introduces new risks which are not major, or possible but
not certain that new major risk conditions may exist
LP= expected to introduce new major risk to public safety

MP = climate change related coastal processes will have no
impact on the alternative
Resilience of shoreline
and/or protection works to
potential climate change
impacts

Potential for shoreline works
to accommodate natural
changes resulting from climate
change.

P = uncertain if there will be impacts, or potential for only
minor impacts due to climate change
IP = expect some impacts due to climate change, but nothing
severe or significant
LP= expected to be significantly adversely impacted by
effects of climate change
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Table 4.1 (cont.)

2017-12-29
Toronto Region Conservation Authority

Coastal Engineering Related Evaluation Criteria

Objective: Achieve value for cost
Ranking Measures
Criteria

Estimated capital cost

Indicator

Estimated cost to construct
(relative to each other)

(MP=most preferred, P=preferred,
IP=intermediate/moderately prefered,
LP= least preferred)
MP = lowest construction cost
P = low intermediate construction cost
IP = high intermediate construction cost
LP = highest construction cost
- MP = constructing in phases is most reasonable method for
this alternative

Potential for project phasing

Potential to construct the
project in phases.

P = can be constructed in phases without altering utility of
alternative
IP = could be constructed in phases if required, but may have
limited utility until completed
LP = is not practical to construct This alternative in phases
MP = allows construction to proceed in phases with minimal
complications

Maintenance and
operations costs

Relative maintenance and
operation costs of the
shoreline and erosion works
being proposed.

P = allows construction to proceed in phase with minor
complications and minimal additional cost
IP = allows construction to proceed in phase with some
complications and moderate additional cost
LP = does not allow construction to proceed in phases
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Table 4.2

Indicator

2017-12-29
Toronto Region Conservation Authority

Comparative Analysis of Alternative Methods, West Segment
Potential for impact
on nearshore and
alongshore
sediment transport.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

MP
Treat as baseline
condition for longterm changes in
sediment transport.
Gradual reduction in
supply due to
reducing recession
rate at Cudia

LP
MP
Informal access
Does not add any
along base of Cudia new risk conditions
Park bluffs at risk
from wave action

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Treat as baseline
condition for longterm changes to
shoreline as a result
of climate change
.Changes in
nearshore
Do Nothing
processes have the
potential to
increase the erosion
rate of the
unprotected
shoreline at Cudia
Park
IP
IP
P
P
This alternative will Formal access along No uncommon risks Climate change
immediately stop base of Cudia Park
could possibly
supply of littoral
bluffs will be above
increase
sediment eroded
wave uprush .
maintenance
from Cudia Park
requirements but
shoreline.
not expected to be
significant
Alternative 1:
Headland-Beach Should not have a
noticeable impact
on alongshore
transport of littoral
sediment

P
This alternative will
allow erosion of the
Cudia Park
shoreline to
continue at a
slightly reduced
rate up to a stable
orientation.
Sediment supply
Alternative 2a: will be reduced very
Bridge (Short gradually. It can be
expected to
Span)
eventually halt it,
but that is likely to
be beyond the
planning horizon of
the project.
Will not have a
noticeable impact
on alongshore
transport of littoral
sediment.

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .
There will be some
risk associated with
wave spray and ice
conditions at the
onset of winter.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

Estimated cost to
construct (relative
to each other)

Potential to
construct the
project in phases.

MP
No construction
costs

Not applicable

Relative
maintenance and
operation costs of
the shoreline and
erosion works being
proposed.
MP
Maintenance of
informal structures
and existing
structures required

P
Construction costs
are higher than
linear on-shore
works but similar to
other works
implemented along
Scarborough bluffs.
; $12.5M

LP
P
This alternative can Low maintenance
be constructed in
requirements.
phases but the trail
will not be finished
until the final
phase. The trail
could be used on an
interim basis
between phases,
but it will not have
its finished surface.
Phasing possible
but not
recommended.

IP
Construction costs
are expected to be
similar to typical
shoreline works .
$9.0 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended

LP
Local experience
with maintenance
requirements in
this environment is
lacking but
expected to be
higher than for
alternatives with no
bridges.
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Table 4.2 (cont.)

Indicator

2017-12-29
Toronto Region Conservation Authority

Comparative Analysis of Alternative Methods, West Segment

Potential for impact
on nearshore and
alongshore
sediment transport.

P
This alternative will
allow erosion of the
Cudia Park
shoreline to
continue at a
slightly reduced
rate up to a stable
orientation.
Sediment supply
Alternative 2b: will be reduced very
Bridge (Long gradually. It can be
expected to
Span)
eventually halt it,
but that is likely to
be beyond the
planning horizon of
the project.
Will not have a
noticeable impact
on alongshore
transport of littoral
sediment
IP
This alternative will
substantially reduce
but not eliminate
erosion of the Cudia
Park shore.
It will have a very
minor impact on
alongshore
Alternative 3a: transport of littoral
Island-Bridge material as
(Short Span) suspended
sediment
transported into the
lee of the islands
may settle out and
remain there. The
basin is not
expected to fill in.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .
There will be some
risk associated with
wave spray and ice
conditions at the
onset of winter.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .
There will be some
risk associated with
wave spray and ice
conditions at the
onset of winter.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

Potential to
construct the
project in phases.

Relative
maintenance and
operation costs of
the shoreline and
erosion works being
proposed.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

IP
Construction costs
are expected to be
substantially higher
than typical
shoreline works.
$23.6 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended

LP
Local experience
with maintenance
requirements in
this environment is
lacking but
expected to be
higher than for
alternatives with no
bridges.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

IP
Construction costs
are expected to be
higher than typical
shoreline works.
$11.4 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended

IP
Local experience
with maintenance
requirements of
the bridges in this
environment is
lacking but is
expected to be
higher than
alternatives with no
bridges. Low
Maintencace
requirment for
islands.
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Table 4.2 (cont.)

Indicator

Comparative Analysis of Alternative Methods, West Segment

Potential for impact
on nearshore and
alongshore
sediment transport.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

P
This alternative will
lead to a partial
reduction in erosion
along the Cudia Park
shoreline.

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .

It is not expected to
have a notable
impact the
Alternative 3b: alongshore
Island-Bridge transport of littoral
(Long Span) material. Some
suspended
sediment
transported into the
lee of the islands
may settle out and
remain there. The
basin is not
expected to fill in.

Alternative 4:
Causeway

2017-12-29
Toronto Region Conservation Authority

IP
This alternative will
immediately stop
supply of littoral
sediment eroded
from Cudia Park
shoreline.
It is not expected to
impact the
alongshore
transport of littoral
material

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

There will be some
risk associated with
wave spray and ice
conditions at the
onset of winter.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

Potential to
construct the
project in phases.

Relative
maintenance and
operation costs of
the shoreline and
erosion works being
proposed.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

IP
Construction costs
are expected to be
higher than typical
shoreline works.
$17.2 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended

IP
Local experience
with maintenance
requirements of
the bridges in this
environment is
lacking but is
expected to be
higher than
alternatives with no
bridges. Low
Maintencace
requirment for
islands.

P
This alternative is
not expected to be
impacted by climate
change

IP
Construction costs
are expected to be
higher than typical
shoreline works.
$10.3 M

LP
P
This alternative can Low maintenance
be constructed in
requirements
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended
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Table 4.2 (cont.)

Indicator

Alternative 5a:
Beach Expansion
(Narrow)

Alternative 5b:
Beach Expansion
(Wide)

2017-12-29
Toronto Region Conservation Authority

Comparative Analysis of Alternative Methods, West Segment

Potential for impact
on nearshore and
alongshore
sediment transport.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

IP
Will immediately
stop littoral supply
from Cudia Park
shoreline.
Will interrupt much
of the alongshore
transport of littoral
sediments in the
short- to mediumterm, but will
bypass that material
in the long-term.
Bypassing occurs
quickly if all sand
purchased and
placed.
Infilling of boat
basin entrance will
stop untill
bypassing occurs, at
which point
deposition will be
in deeper water and
will not impact
navigation for many
years.
IP
Will immediately
stop littoral supply
from Cudia Park
shoreline.
Will interrupt much
of the alongshore
transport of littoral
sediments in the
short- to mediumterm, but will
bypass that material
in the long-term.
Bypassing occurs
quickly if all sand
purchased and
placed.
Infilling of boat
basin entrance will
stop untill
bypassing occurs, at
which point
deposition will be
in deeper water and
will not impact
navigation for many
years.

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

Potential to
construct the
project in phases.

Relative
maintenance and
operation costs of
the shoreline and
erosion works being
proposed.

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .

P
This alternative is
not expected to be
impacted by climate
change

LP
Construction cost
will be substantially
higher than typical
shore protection
works. The
alternative includes
both shoreline
protection and
access bridge. Cost
could be reduced
somewhat if
sediment allowed
to collect naturally.
$22.8 M

LP
P
This alternative can Low maintenance
requirements
be constructed in
phases , but not
recommended

MP
P
Formal access along No uncommon risks
base of Cudia Park
bluffs will be above
wave uprush .

P
This alternative is
not expected to be
impacted by climate
change

LP
Construction cost
the highest in West
Segment. Cost could
be reduced if
sediment is allowed
to collect naturally
and depending on
supply availability
of rubble and earth
fill. $28.9 M

LP
P
This alternative can Low maintenance
be constructed in
requirements
phases , but not
recommended
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Table 4.3

Indicator

Do Nothing

Comparative Analysis of Alternative Methods, Central Segment
Potential for impact
on nearshore and
alongshore
sediment transport.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

MP
Treat as baseline
condition for longterm changes in
sediment transport.
Currently no supply
through bluff
erosion and no
blocking of
alongshore littoral
transport.

P
MP
Wave uprush
Does not add any
overtops the
new risk conditions
protection along
parts of the Guild
Park and Gardens
shoreline. The
same area is more
prone to icing when
splash and spray
freeze.

Table 4.4

Indicator

Do Nothing

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

MP
Treat as baseline
No construction
condition for long- costs
term changes to
shoreline as a result
of climate change.
Possible increase in
maintenance of
existing structures.

MP
mp
This alternative will Reducing wave
have no long-term overtopping to
impact on sediment acceptable levels
transport

P
P
No uncommon risks Climate change
could possibly
increase
maintenance
requirements but
not expected to be
significant

MP
P
This alternative will Reducing wave
have no long-term overtopping to
impact on sediment acceptable levels
transport

P
P
P
No uncommon risks This alternative is Construction costs
not expected to be are low. $22.3 M
impacted by climate
change

Alternative 1:
Headland-Beach

Alternative 2:
Revetment

2017-12-29
Toronto Region Conservation Authority

IP
Construction costs
are higher than
linear on-shore
works but similar to
other works
implemented along
Scarborough bluffs.
; $26.2 M

Potential to
construct the
project in phases.

not applicable

LP
This alternative can
be constructed in
phases but the trail
will not be finished
until the final
phase. The trail
could be used on an
interim basis
between phases,
but it will not have
its finished surface.
Phasing possible
but not
recommended.
LP
This alternative can
be constructed in
phases but it is not
recommended.

Relative
maintenance and
operation costs.

MP
Maintenance of
existing shore will
be required

P
Low maintenance
requirements.

MP
Very Low
maintenance
requirements

Comparative Analysis of Alternative Methods, East Segment
Potential for impact
on nearshore and
alongshore
sediment transport.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

MP
Treat as baseline
condition for longterm changes in
sediment transport.
Currently supplies
littoral sediment
through erosion of
the unprotected
bluff between Grey
Abbey and East
Point. Does not
block alongshore
littoral transport.

P
P
Informal access
Does not add any
along base of bluffs new risk conditions
in eastern portion
of segment is at risk
from wave action

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

MP
Treat as baseline
No construction
condition for long- costs
term changes to
shoreline as a result
of climate change.
Possible increase in
maintenance of
existing structures.

Potential to
construct the
project in phases.

not applicable

Relative
maintenance and
operation costs.

MP
Maintenance of
existing shore will
be required
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Table 4.4 (cont.)

2017-12-29
Toronto Region Conservation Authority

Comparative Analysis of Alternative Methods, East Segment

Potential for impact
on nearshore and
alongshore
sediment transport.

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

Potential to
construct the
project in phases.

P
This alternative will
eliminate sediment
supply from
approximately 30%
of the bluff in this
segment. Fine
sediment transport
(sand) will not be
interrupted.
LP
This alternative will
immediately stop
supply of littoral
sediment eroded
from the East Point
bluffs. Fine
sediment transport
(sand) will not be
interrupted.

IP
P
Informal public
No uncommon risks
access along the
existing sand
shoreline would
continue east of the
terminus of the
Headland-beach
system, with risk
from wave uprush.
MP
P
Formal access above No uncommon risks
the wave uprush is
provided along the
full length of the
shoreline.

P
Climate change
could possibly
increase
maintenance
requirements but
not expected to be
significant

P
Construction costs
are higher than
linear on-shore
works but similar to
other works
implemented along
Scarborough bluffs.
; $19.8 M

LP
P
This alternative can Low maintenance
be constructed in
requirements.
phases but the trail
will not be finished
until the final
phase. Phasing
possible but not
recommended.

P
Climate change
could possibly
increase
maintenance
requirements but
not expected to be
significant

LP
Construction costs
are higher than
linear on-shore
works for the
headland -bay
portion of the works
but similar to other
works implemented
along Scarborough
bluffs. ; $39.6 M

LP
P
This alternative can Low maintenance
requirements.
be constructed in
phases but the trail
will not be finished
until the final
phase. Phasing
possible but not
recommended.

P
This alternative will
eliminate sediment
supply from
approximately 30%
of the bluff in this
Alternative 2A:
segment. Fine
Bridge &
sediment transport
Headland with
(sand) will not be
top of Bluffs
interrupted.

IP
P
Informal public
No uncommon risks
access along the
existing sand
shoreline would
continue east of the
terminus of the
Headland-beach
system, with risk
from wave uprush.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

P
Construction cost of
bridges are
relatively and
combined with
shore protection
costs.. $16.7 M

LP
This alternative can
be constructed in
phases but the trail
will not be finished
until the final
phase. Phasing
possible but not
recommended.

LP
Local experience
with maintenance
of bridges in this
environment
lacking. Low
maintenance
requirements for
shore protection
works.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

LP
Construction cost of
bridges are
relatively and
combined with
shore protection
costs.. $36.4 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended.

LP
Local experience
with maintenance
of bridges in this
environment
lacking. Low
maintenance
requirements for
shore protection
works.

Indicator

Alternative 1A:
Headland-Beach
with top of
bluffs
connection

Alternative 1B:
Headland-Beach
with base of
bluffs
connection

connection

Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail.
LP
This alternative will
immediately stop
supply of littoral
Alternative 2B: sediment eroded
Bridge &
from the East Point
Headlands with bluffs.

base of bluffs
connection

MP
P
Formal access above No uncommon risks
the wave uprush is
provided along the
full length of the
shoreline.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail.

Relative
maintenance and
operation costs.

77

SWP EA Coastal Technical Report
File 14-2127B

Table 4.4 (cont.)

Indicator

2017-12-29
Toronto Region Conservation Authority

Comparative Analysis of Alternative Methods, East Segment

Potential for impact
on nearshore and
alongshore
sediment transport.

P
This alternative will
eliminate sediment
supply from
approximately 30%
of the bluff in this
Alternative 3A:
segment. Fine
Island-Bridge &
sediment transport
Headlands with
(sand) will not be
top of bluffs
interrupted.

connection

Ability to provide
safe public access
along the water's
edge in a manner
that is sensitive to
lake wave action.

Potential for altered
or new shoreline
configurations to
introduce new risk
conditions along the
shoreline.

IP
P
Informal public
No uncommon risks
access along the
existing sand
shoreline would
continue east of the
terminus of the
Headland-beach
system, with risk
from wave uprush.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail.

LP
This alternative will
immediately stop
supply of littoral
Alternative 3B: sediment eroded
Island-Bridge & from the East Point
Headlands with bluffs.

base of bluffs
connection

MP
P
Formal access above No uncommon risks
the wave uprush is
provided along the
full length of the
shoreline.
Bridge could be ice
covered earlier than
adjacent sections of
the shoreline trail.

Potential for
shoreline works to
accommodate
natural changes
resulting from
climate change.

Estimated cost to
construct (relative
to each other)

Potential to
construct the
project in phases.

Relative
maintenance and
operation costs of
the shoreline and
erosion works being
proposed.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

IP
Construction cost of
bridges are
relatively and
combined with
shore protection
costs.. $25.5 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended.

LP
Local experience
with maintenance
of bridges in this
environment
lacking. Low
maintenance
requirements for
shore protection
works.

P
Any changes are
likely to be very
minute; possibly
more ice built up or
spray due to more
severe and frequent
storms. Bridge must
be elevated a
suitable distance
above the water
surface.

LP
Construction cost of
bridges are
relatively and
combined with
shore protection
costs.. Cost of
revetment along
east part are
relatively low.
$45.3 M

LP
This alternative can
be constructed in
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended.

LP
Local experience
with maintenance
of bridges in this
environment
lacking. Low
maintenance
requirements for
shore protection
works.

IP
This alternative will
eliminate sediment
supply from
Alternative 4A:
approximately 60%
Headland-Beach
of the bluff in this
with Revetment
segment. Fine
to East Point
sediment transport
Park
(sand) will not be
interrupted.

P
P
Formal access above No uncommon risks
the wave uprush is
provided to East
Point Park. Informal
access along the
shoreline would
continue east of the
revetment, with risk
from wave uprush.

P
Climate change
could possibly
increase
maintenance
requirements but
not expected to be
significant

IP
No bridge costs.
Cost of revetment
along east part are
relatively low. Cost
of revetment along
east part are
relatively low. $28.1
M

LP
P
This alternative can Low maintenance
be constructed in
requirements.
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended.

IP
This alternative will
eliminate sediment
supply from
Alternative 4B: approximately 60%
Headland-Beach of the bluff in this
to East Point segment. Fine
sediment transport
Park
(sand) will not be
interrupted.

P
P
Formal access above No uncommon risks
the wave uprush is
provided to East
Point Park. Informal
access along the
shoreline would
continue east of the
Headland-beach
system, with risk
from wave uprush.

P
Climate change
could possibly
increase
maintenance
requirements but
not expected to be
significant

LP
No bridge costs.
Cost of revetment
along east part are
relatively low.
$33.7 M

LP
P
This alternative can Low maintenance
be constructed in
requirements.
phases but the trail
will not be
accessible until the
final phase. Phasing
possible but not
recommended.
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Toronto Region Conservation Authority

5. Detailed Assessment of Preferred Alternative
5.1.

Overview of Preferred Alternative

This section describes the general nature of the shoreline treatments for the preferred
alternative.
The coastal protection works for the West, Central, and East Segments are
described separately in the following sub-sections.
These are followed by discussions of
construction methods, construction phasing, and the estimated construction costs for those
protection works. References to length of shoreline treatment refer to straight line distances
along the shore.
A preliminary preferred alternative was developed and presented at Public Information Centre
(PIC) #1, then refined to produce the preferred alternative described here. No analysis or
assessment of coastal impacts was completed for the preliminary preferred alternative so only
the preferred alternative is discussed in this report. Lengths of shoreline noted in descriptions
below are measured as straight line distances along the shore rather than distances measured
along the curvature of the shoreline and shoreline structures.
5.1.1. Description of Coastal Protection Works
5.1.1.1.

West Segment

The preferred alternative for the West Segment, which is shown in Figure 5.1, is a refined
version of West Alternative 5B, the wide beach expansion. It involves lakeward extensions of
both the east headland at Bluffer’s Park and the west headland at Meadowcliffe to retain a wider
sand beach that fronts Bluffer’s Park and Cudia Park. The beach will protect the bluff toe in
front of Cudia Park, eliminating toe erosion. The Bluffer’s headland will contain a cobble beach,
facing towards the south, and is included as a habitat feature.
The average shoreline for the wider beach will be approximately 60 metres further offshore than
the current shoreline at Bluffer’s Beach. That will be wide enough to support a trail outside of
the stable slope risk line established by the geotechnical engineers. In order to retain the wider
beach, the Bluffer’s Park headland will be extended approximately 250m into the lake and the
Meadowcliffe headland will be extended by approximately 230m, first towards the southwest
then towards the west.
The beach build-up will be accelerated through the importation of fill material and the potential
use of dredge material from the Bluffer’s boat basin entrance. This will facilitate a connection at
the east end of the beach for construction access for the Central Segment and to allow for trail
connection in the near to medium term. It is proposed that a berm be constructed through this
area to allow for the construction access. This would be a raised berm and positioned an
adequate distance from the bluff (~30 m) to minimize bluff failure risk. The inside of the berm
would collect talus from the bluff and eventually could be filled with sand. Cobble and or sand
would be placed along the front of the berm (lake side). It will be necessary to construct a
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temporary groyne about mid-way along the beach to keep the sand/cobble in place. If sand is
used then annual replacement may be required, even with the groyne in place as there would
be some migration of sand to west of the beach.
The headland extensions will be constructed with approved fill material protected by armour
stone revetments. The exposed revetments will have both primary and secondary armour
layers backed by rip rap. The sheltered revetments will have a single armour layer plus rip rap.
The required infill area will be approximately 111,000m2. Infill area is defined as land area above
75.3m elevation.
5.1.1.2.

Central Segment

The preferred alternative for the Central Segment includes new headland-beaches at the base
of the Doris McCarthy Trail, shoreline regeneration in front of the Guild Park and Gardens, and
a lookout headland at the base of the Guild Park and Gardens access road. Figure 5.2 shows
a site plan and typical cross sections for this alternative.
The headland-beaches at the base of the Doris McCarthy Trail will consist of two headlands and
one cobble beach. The western headland will be approximately 150m wide and will tie into the
existing headland of the Meadowcliffe sector headland-beaches. The eastern headland will also
be approximately 150m wide and will tie into an existing headland from the headland-beach
system below Sylvan Drive. Both headlands will extend approximately 70m offshore of the
current shoreline. The headlands will be constructed with approved fill material and will be
protected by an armour stone revetment consisting of a primary armour layer, a secondary
armour layer, and rip rap. The total infill area for the new headland beaches will be
approximately 11,500m2.
The shoreline section near the Guild Park and Gardens presently consists of a rubble berm that
has stopped toe erosion. The lakebed in front of the berm will be surcharged with boulders to
provide aquatic habitat. The rubble berm will be graded to smooth out rough features on the
slope and exposed reinforcing steel will be removed. It will then be “faced” with a layer of
armour stone to cover the rubble slope. A cap stone row will added at the top of the armoured
slope to reduce overtopping volumes during extreme events.
A lookout headland will be constructed at the base of the existing Guild Park and Gardens
construction access road where it turns parallel to the shore. It will extend approximately 60m
offshore of the west end of the Guild Construction Access Route revetment, which itself extends
approximately 30m offshore of the rubble berm adjacent to it. An existing wetland area at the
base of the access road will be partially filled by the headland. The lost wetland will be
replicated on either side of the headland by dismantling a portion of the Guildwood Parkway
revetment abutting the east side of the headland and constructing an approximately 40m long
breakwater shoal to flair out from the rubble berm on the west side of the headland. That will
produce two low elevation areas where wetland fauna and flora can establish.
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The lookout headland will be constructed with approved fill material and will be protected by an
armourstone stone revetment consisting of a primary armour layer, a secondary armour layer,
and rip rap. The total infill area for the new headland will be approximately 6,500m2.
5.1.1.3.

East Segment

The preferred alternative for the East Segment consists of headland-beaches extending from
the eastern end of Guildwood Parkway to the east side of Grey Abbey Ravine. A corkscrew
ramp will provide a trail connection between the shoreline and the tablelands at the east end of
the headland-beaches. The shoreline east of the corkscrew ramp will not be protected. Figure
5.3 shows a site plan and typical cross-sections for the East Segment preferred alternative.
The headland-beaches cover a shoreline length of approximately 1,100m. The eastern-most
headland will be approximately 200m long to accommodate the corkscrew ramp connection to
the tablelands. The remaining individual headland widths vary from 30 to 110 metres and
beach cell widths vary from 80 to 130 metres. The headland shapes and sizes were varied over
the length of the reach in order to provide some differences in the appearance of the overall
beach system. Cobble sizes will also vary and will be determined during detailed design. The
offshore extents of the headlands vary from 40 to 90 metres and the overall infill area for the
headland-beaches is approximately 45,000m2.
The headlands will be constructed with approved fill material protected by rip rap and armour
stone revetments. In order to construct the western-most part of the work, the existing
breakwaters and groynes at the west end of this section will be removed. This part of the shore
is approximately 350m long.
5.1.2. Construction Methods and Phasing
This section describes typical construction methods for the various types of shoreline treatments
that make up the preferred alternative. It describes the construction steps or phases required
for individual treatments, but it does not describe the overall phasing of shoreline treatments
within the study area. The overall project phasing will depend upon scheduling and funding
issues that are outside the scope of the coastal assessment.
The shoreline structures can be viewed as a protective layer added to the outer face of the earth
fill land base required to support the waterfront trail. Filling operations begin with the
construction of a berm that encloses the earth fill area for the project phase being constructed.
It is expected that a fully enclosed fill area will be required prior to placement of earth fill. Full
enclosure still allows for connections to the lake to allow for displacement of water during the
earth filling operations. A temporary corrugated steel pipe (CSP) or similar outlet can be
constructed in the most sheltered part of the berm, if required. Berm material is typically coarse
enough to allow water level control without the use of a temporary CSP.
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The perimeter berm also functions as a construction access road along the shore. The berm
can be composed of clean concrete rubble or purchased stone. Typically, it is the objective of a
fill operation such as this to obtain enough free brick and concrete rubble to construct the berm.
However, it may be necessary to purchase some stone for the berms at times when the supply
of brick or concrete rubble is low or when a specific goal to create a fill area or enclose a fill area
needs to be reached ahead of available supply. There could be substantial savings in
construction costs if rubble is available from construction projects for free or at a reduced cost.
The berm material, if purchased, is expected to be what is typically described as “quarry run”
material. This is rock material from a quarry blast with only the fines screened out and the large
stone that would damage the screening plant, removed. The fines are typically material less
than 50 mm in size. The placed quarry run stone may need some protection on the exposed
side. The need for this will depend on the timing of the final shore protection and /or the time
relative to storm seasons on the lake and location of the berm relative to the major wave
direction. This temporary protection can be achieved by also purchasing coarser material (small
armour stone) or by placing large rubble on the exterior side. On most fill projects, the core of
the berm is constructed first, followed closely (within 10 to 20 meters) by placement of large
concrete rubble on the outside. This creates a temporarily stable configuration that can stay in
place for several years with relatively minor maintenance. The maintenance of the temporary
exterior protection is easily done since more rubble is arriving at the site in support of ongoing
operations or sufficient material can be stockpiled on site for emergency use. The final
protection is then placed when scheduled by re-grading/adjusting as required the outer face of
the berm and placing the protection materials.
Where headland-beaches are being constructed the core of the headlands will also be
composed of rubble. Again, that rubble berm provides access for construction of the headlands.
Consideration should be given to allowing the exterior slope of the berm between the headlands
to be flattened somewhat by wave action once the headlands have been protected with their
final revetments. This allows the beach areas to be “pre-shaped” by wave action before the
beach cobbles are placed. Pre-shaping will increase the volume of berm material required, but
will reduce the volume of beach cobble. This in turn will reduce construction cost since berm fill
material is less expensive than beach cobble, even if the berm material is purchased.
The precise plan shape of the beaches is difficult to predict and longer exposure of the beach
berm to wave activity will tend to adjust the alignment to the most appropriate direction and
slope. Once the core rubble/material is established in a dynamically stable plan shape the
cobble beach material can be placed in the beach cells.
The extended Bluffer’s Park headland in the West Segment and the Guild Park and Gardens
lookout headland in the Central Segment will be constructed in a similar manner as the
headlands for the headland-beaches, except that some earth fill may be used within the interior
of these larger headlands. Depending upon construction timing, material dredged from the
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Bluffer’s Park boat basin and entrance may be available for use as fill. Clean sand from
dredging operations would be best placed on Bluffer’s Beach itself. If the dredged material
contains excessive amounts of fine or coarse material but meets the MOE (2011) fill quality
guides, it can be placed within the interior of the new headland in the West Segment.
The habitat shoals fronting the Guild Park and Gardens will be constructed from randomly
placed boulders. Some re-working of the upper part of existing rubble berm will likely be
required to construct a temporary working platform for the placement of the shoal boulders. The
working platform will be removed as part of the slope re-grading prior to the random placement
of a single layer of armour stones.
The typical restriction for in water construction activities are the fish spawning window and the
storm season. The fish spawning restriction is typically April 1 to June 30. Some fill operations
in the past were restricted from filling in the open water during the storm periods from about
November to March inclusive. In our opinion, filling of the access berms can occur during those
months with controlled placement during calm days and sufficient amount of armouring rubble
on site to control potential erosion during storms. Monitoring of weather and wave condition can
assist with these aspects of the filling operations and ensure that no core fill is exposed.
Decisions regarding construction access for the individual construction sites will be made as
part of the overall construction phasing. There will be two possible routes to choose from for
most of the site; the existing construction access road at the Guild Park and Gardens, or
Brimley Road combined with a new road constructed at the east end of Bluffer’s Park Beach.
The new Bluffer’s Park Beach road will allow shorter access routes to the structures in the West
Segment and the west end of the Central Segment. A temporary groyne will be constructed
near the east end of Bluffer’s Park Beach. The groyne will anchor a cobble beach in front of a
rubble road constructed between the groyne and the western headland at the Meadowcliffe site.
The purpose of the groyne is to prevent the cobble material from the berm washing onto the
existing sand beach at Bluffer’s Park. As the wider sand beach develops over time it will bury
the groyne and the cobble beach. The structures can also be removed once the sand beach
builds up.
5.1.3. Construction Material Quantity Estimates for Coastal Protection Works
The quantity of materials required to construct the coastal protection works for the preferred
alternative were estimated based on concept level designs only and must be considered
preliminary. Table 5.1 shows the estimated quantities for each project segment.
Table 5.1
West Sector
Armour stone
Rip rap

Coastal Protection Construction Material Quantities
Quantity
131,000
44,000

Units
tonnes
tonnes
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Geotextile
Cobble
Earth Fill
Core/Construction Berm
Sand

22,000
37,000
61,000
210,000
450,000

square metres
tonnes
cubic metres
cubic metres
cubic metres

Central Sector
Armour stone
Rip Rap
Geotextile
Cobble
Earth Fill
Core/Construction Berm

Quantity
66,000
23,000
15,000
9,000
84,000
63,000

Units
tonnes
tonnes
square metres
tonnes
cubic metres
cubic metres

East Sector
Armour stone
Rip Rap
Geotextile
Cobble
Earth Fill
Core/Construction Berm

Quantity
89,000
40,000
18,000
210,000
131,000
156,000

Units
tonnes
tonnes
square metres
tonnes
cubic metres
cubic metres

5.1.4. Operation and Maintenance Requirements
There are no operations requirements for the different shoreline protection structures in the
preferred alternative. Inspection and maintenance requirements are consistent with those of the
existing shoreline protection structures within the study area. Raking and cleaning requirements
of the new wider sand beach at Bluffer’s Park will be the same as those presently required for
the existing beach. Periodic reviews of the protection structures should be carried out in
accordance the Public Works Canada and Transport Canada 1985 Guidelines for Inspection
and Maintenance of Marine Facilities.
5.2.

Evaluation Criteria

Section 4 described three evaluation criteria related to coastal processes:
- the potential for impact on nearshore and alongshore sediment transport
- the ability to provide safe access along the water’s edge relative to wave action and icing,
- the potential to accommodate natural changes resulting from climate change.
Climate change is expected to affect water levels, storm frequency, and storm intensity. Each
of these effects will be considered during detailed design of the different shoreline treatments.
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The treatments will also be designed to reduce wave overtopping volumes to acceptable levels
in order to provide safe access under design conditions and minimize icing risks. Only the
potential impact on sediment transport processes required a detailed assessment.
5.3.

Assessment Methodology

A qualitative assessment of potential impacts to sediment transport within the SWP Study Area
was completed by comparing alongshore current and sediment transport pathways for a
representative wave condition under existing conditions with those predicted after the preferred
alternative is implemented. This was completed using the CMS numerical model described in
Section 2.5.2. The model bathymetry was modified to represent the preferred alternative but all
model forcing and boundary conditions were identical to the existing conditions model runs.
The potential impact within the littoral cell was assessed by assuming the maximum extent with
respect to littoral sediment transport bypassing the new headland at Bluffer’s Park.
5.4.

Assessment Results

Figures 5.4 to 5.11 show the predicted alongshore currents and potential sediment transport
rates for the representative wave condition assuming the preferred alternative has been
constructed. Figure 5.4 and Figure 5.5 shows the currents and potential transport rates within
the entire SWP study area. Figure 5.6 to Figure 5.11 are more detailed plots showing the
same results within each of the three study area Segments. These figures can be compared to
Figure 2.22 to Figure 2.29 which show the model results for the same model forcing and
boundary conditions but with the existing shoreline represented in the model bathymetry.
As discussed in Section 2.5.2, a constant easterly wave with a deep-water significant wave
height of 3.0 metres and a peak wave period of 7 seconds was selected as the representative
wave for the numerical modelling. The model was run at a water level of 75.0 metres
IGLD1985, which is representative of the annual peak of the monthly mean water levels,
averaged over the long-term. (see Figure 2.1). The lakebed was assumed to be covered with
fine sand with a mean grain diameter of 0.2mm.
It is important to re-state that the CMS model predicts the potential sediment transport rate,
which is the rate of transport that will occur if there is a sufficient supply of sand. However, the
supply of littoral sediment is limited along this shoreline and the calculated potential transport
rates are not achieved. Nevertheless, they can be used to show the nearshore pathways where
sand will be transported and to determine the potential impacts of any changes to the shoreline
shape and deposition patterns.
By comparing Figures 5.4 to 5.11 with Figures 2.22 to 2.29 it can be seen that the largest
differences in nearshore current and potential transport rate pattern occur within the West
Segment. There is little change on either side of the Bluffer’s Park headlands and beach. A
proportion of the littoral drift that is currently bypassing the eastern headland at Bluffer’s Park
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will be retained by the new headland extension, but not all. The littoral material will be
transported as both suspended load and bedload. A proportion of the suspended load will
bypass the new headland where it deflects the wave-generated alongshore current in an
offshore direction, but that suspended load will drop out of suspension as the current speed
decreases, moving away from the headland. Therefore, the conservative assumption is to
assume that the new headland will be a complete barrier to littoral drift when it is constructed.
A positive benefit of the barrier to littoral drift is that infilling of the Bluffer’s Park boat basin
entrance will stop until such a time that sediment bypasses the new headland. When sand
eventually begins to bypass the headland it will form a bypassing shoal off the end of the
headland, with deeper water on the landward side of the shoal. The deeper water on the
landward side of the shoal will continue to allow full navigable access to the boat basin
entrance, even as the bypass shoal forms.
Within the context of an EA, where maximum extent assumptions are made, potential impacts
should be assessed assuming that the new headland will form a complete barrier to littoral drift
over the decades following construction. The sediment budget discussed in Section 2.5.1
showed the estimated alongshore sediment transport rate at Bluffer’s Park to be approximately
7,900 cubic metres per year (see Figure 2.20). The SWP is almost entirely within the littoral
cell that extends from East Point to Tommy Thomson Park. Shoreplan (2014) noted that all
littoral material that bypasses Bluffer’s Park is transported to the west end of the littoral cell,
where it deposits in front of the Main Treatment Plant. That sediment is circulated in a circular
pattern between the base of Tommy Thomson Park and the Ashbridges Bay headlands and
causes a sedimentation problem in the Coatsworth Cut. On average, approximately 3,500 cubic
metres per year of sediment must be dredged from the navigation channel in Coatsworth Cut.
Blocking the updrift supply of sediment can be expected to reduce the dredging requirements
there, but it will not eliminate them as sand already on the lakebed will continue to be pushed
into the channel.
The sediment budget in Section 2.5.1 was based on sediment budgets presented in Atria
(1993), Sandwell (1991) and Philpott (1988), updated to account for the amount of shoreline
currently protected. If the effects of the shoreline protection were to be removed from the
sediment budget, it would show an average annual supply of approximately 96,000 cubic
metres of littoral sediment due to erosion of the Bluffs and nearshore bottom between the R C.
Harris WTP and East Point. That in turn suggests that the existing structures along that shore
have reduced the pre-structure supply rate by more than 90%.
The littoral sediment that currently bypasses Bluffer’s Park does not play a significant role in the
coastal processes or shoreline stability between Bluffer’s Park and the R.C. Harris WTP.
However, it may play a small role in the current condition of Toronto’s Eastern Beaches. Those
beaches are located between the filtration plant and Ashbridges Bay Park.
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In their study of ongoing shoreline erosion along the Eastern Beaches, Baird (2012) noted that
various structures have been in place to stabilize the beach since the 1940s. They concluded
that groynes located between Lee and Woodbine Avenues, where the beach was relatively
narrow, indicated that the area was likely suffering from erosion in 1942. Protection structures
added in 1994 and 2002 were both complemented with beach nourishment at the time of
construction. Sand dredged from a depositional area (Leuty Lifeguard Station) in 2009 was
placed in a beach cell experiencing erosion, but the erosion problem still persisted when their
report was prepared in 2012. They considered three alternative solutions to the erosion
problem. All three solutions would require initial sand nourishment and two of the three would
require ongoing nourishment.
The role in which the current littoral drift plays in the stability of the Eastern Beaches cannot be
quantified. It is likely that even under existing conditions that the beaches will require ongoing
period nourishment in order to maintain their current size. It is possible, but not certain, that
eliminating the current littoral supply could increase those nourishment requirements. Any
increase in required nourishment rates will be less than the blocked littoral drift rates due to the
sediment transport pathways past the Eastern Beaches. Baird (2012) showed that alongshore
transport within their Eastern Beaches study area occurs mainly lakeward of the -2m CD
contour (2m below chart datum of 74.2m IGLD85). The headlands and breakwaters retaining
the eastern beaches are mostly landward of the -2m contour.
When the Grey Abbey headland-beaches are constructed in the East Segment they will protect
approximately 1.1 kilometres of what is currently unprotected bluff. The wider Bluffer’s Park
Beach will fully protect approximately 400m of shoreline in front of Cudia Park. Based on the
sediment budget values, together these will reduce the supply of littoral sediments by
approximately 3,400 cubic metres per year. For the decades after construction that the Bluffer’s
headland acts as a complete barrier to littoral transport, this reduced supply amount will have no
additional impact on the sediment budget. However, once the wider beach at Bluffer’s has
grown to the extent that sediment again bypasses the Bluffer’s headland, the impact of the Grey
Abbey headland-beaches will be a reduction of the bypassing rates by approximately 3,900
cubic metres per year.
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Alongshore Current from 3.0m 7s East Wave – Project Study Area
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Sediment Transport Rates from 3.0m 7s East Wave – Project Study Area
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Alongshore Current from 3.0m 7s East Wave – West Segment
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Sediment Transport Rates from 3.0m 7s East Wave – West Segment
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Alongshore Current from 3.0m 7s East Wave – Central Segment
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Sediment Transport Rates from 3.0m 7s East Wave – Central Segment
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Alongshore Current from 3.0m 7s East Wave – East Segment
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Sediment Transport Rates from 3.0m 7s East Wave – East Segment
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Appendix A Shoreline Windshield/Walking Survey
Introduction
Windshield surveys are systematic observations made from a moving vehicle. Walking surveys
are systematic observations made on foot. A combined windshield and walking survey of the
Scarborough Waterfront Project shoreline was completed on August 1, 2015. The existing
condition of the shoreline and shoreline structures was documented through notes and
photographs. No detailed surveys or underwater inspections were completed.
The water level during the survey was approximately 75.1m IGLD1985.
presented below were taken during the survey.

The photographs

The inspection notes are presented from west to east, starting with Cudia Park and ending at
East Point Park. The notes are organized into the same three Segments, West, Central, and
East, as presented in the EA. Within each Segment, the shoreline is divided into sites. Shoreline
treatments within each site are named and numbered sequentially starting from the west. The
limits of the sites are shown on Figures A1 through A3, for the West, Central, and East
Segments, respectively.
Areas of concern or interest are identified on the site plans of Figures A1 through A3. The
locations in the tables on the figures correspond to the naming in these inspection notes.
West Segment : Bluffer’s Park to Meadowcliffe
Cudia Park
The Cudia Park shoreline was viewed from the most west headland in the Meadowcliffe site
(described below). The most east portion of Cudia Park is an approximately 200 m long
exposed soil slope (Photo 1 and Photo 2). Undercutting at the toe of the slope was observed
along this section of shoreline. Turbid water was observed just offshore of the exposed soil
slope and drifting to the east, indicating that erosion is taking place. To the west of the exposed
soil slope, the slope is vegetated (Photo 3).
On the day of the site visit, a narrow beach was observed at the east end that some of the
general public appeared to be using for informal access to the shoreline. The water depth along
the toe of the Bluffs in Cudia Park was estimated to be in the order of 0.5 m. At average water
levels access along the shoreline to Bluffer’s parking would require wading through the water.
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Meadowcliffe
The existing shore protection at the Meadowcliffe site consists of a system of armour stone
headlands and cobble beaches. The beaches and headlands are number sequentially starting
from the west end.
Headland 1
Headland 1 is an armour stone headland (Photo 4). The west side of the headland is connected
back to the toe of the Bluffs by an armour stone revetment. The revetment and headland armour
stone placement would be considered special placement. The stones appear to be wellinterlocked and no significant deterioration of the stone was observed. The structure appears to
be in good condition and no issues were noted.
Cobble Beach 1
Cobble beach 1 is to the east of Headland 1. There is some construction debris mixed in with
the beach cobble material. There is an outlet in the beach in the east part of the cell. The beach
alignment is slightly different to the east of the outlet.
Headland 2
Headland 2 is a special placement armour stone headland. The structure appears to be in good
shape and no significant deterioration of the stone was observed. There are no concerns
associated with the structure.
Cobble beach material has been placed to form a tombolo between the shoreline and the
headland between cobble beach cells 1 and 2. This is also the case for Headland 3 between
cobble beaches 2 and 3. There is no stability reason for this and the cobble could be relocated
into the beach cells themselves.
Cobble Beach 2
Cobble Beach 2 (Photo 5) is similar to the other two beach cells in the Meadowcliffe shoreline.
There appears to be some reshaping and self-adjustment of the cobble in the beach cell
occurring. Near the centre of the beach cell, some of the cobble material appears to have been
moved and a scarp on the beach was observed. No exposed construction fill was observed.
This is in our opinion, still within the dynamic nature of the beach. There are no issues or
concerns associated with this beach.
Headland 3
Headland 3 is an armour stone headland. The structure appears to be in good condition and no
deficiencies or issues were observed. As with Headland 2, cobble beach material has been
placed between the shoreline and the headland to form a tombolo.
Cobble Beach 3
Cobble Beach 3 (Photo 6) is the most east cobble beach cell in the Meadowcliffe shoreline.
Similar to the other beach cells, there is a scarp close to the waterline. Slightly to the west of the
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centre of the beach cell, there is an outlet in the beach. The beach appears to be self-adjusting.
Overall, no concerns were observed.
Headland/Groyne 4
This groyne extends from the shoreline and hooks to the west to shelter Cobble Beach 3. The
structure is a special placement armour stone structure. The stone appears to be sound and no
signs of instability or issues with the structure were noted.
Revetment
The shoreline to the east of the Headland/Groyne 3 is protected by an armour stone revetment
(Photos 7 and 8). An outfall is located at the east end of the revetment, at the base of the
groyne. The outfall consists of two adjacent concrete box culverts. Two armour stone wing walls
form a channel to the shoreline (Photo 7).
The revetment is shown in Photos 7 and 8. The crest elevation of the armour stone is somewhat
irregular and goes up and down in elevation. The protection would be considered temporary or
informal. We recommend undertaking protection improvements on this portion of the shoreline.
The east limit of the revetment is the groyne at the west limit of the Sylvan shoreline (described
in the following section).
Central Segment: (Meadowcliffe to Guildwood)
Sylvan Shoreline
Groyne
An armour stone groyne is located at the west end of the Sylvan shoreline (Photo 9). The crest
elevation is relatively low. No concerning deterioration of the stone in the structure was
observed. Overall, the structure appears to be in reasonable condition.
Concrete Beach
The shoreline to the east of the short, low groyne is a very rough concrete rubble beach (Photos
9 and 10). The beach material consists of concrete rubble, construction debris and other
material. The beach is rough and unfinished.
Water coming out of the bank was observed at one location near the east end of the beach
(Photo 11). This likely indicates that there is some gravel coming out of the bank at this location.
Headland 1
The most west headland along the Sylvan shoreline is an armour stone headland. The structure
appears to be in reasonable shape apart from two deficiencies that were observed. On the west
side of the headland, approximately 10 m west of a “403” benchmark, an armour stone in the
revetment has settled mid-slope on the structure. This did not appear to be an as-built condition.
There is a cavity in the structure at this location. A second deficiency was noted at the centre tip
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of the headland, where a section of the armour stone revetment has collapsed inwards (Photo
12). We were able to see under the armour stone in the revetment and see the water. The
structure still appears to be holding for the moment although this area needs to be looked at and
repaired.
Revetment Bay 1
Revetment Bay 1 is located between the two most west headlands (Headlands 1 and Double
headland). The shoreline protection consists of a special placement armour stone revetment
that curves slightly between the two headlands (Photo 13). Near the west end, approximately 20
m from Headland 1, some of the toe stones appear to have shifted. It may be prudent to look at
the stones from the water.
Along the majority of the length of the site, the vegetation extends to the back of the structure.
Near the centre of the revetment bay, there is a section at the back of the revetment with no
vegetation. This area extends approximately 3 to 4 metres from the back of the structure. There
is also a bare area at the east end where the revetment joins the double headland. This
suggests that the revetment may be experiencing some wave overtopping near the centre.
The join to the adjacent headland (Double Headland) to the west is a bit weak. The stone
appears to be smaller at the join. The headland appears to have been built first and the
revetment butted up against it. There does not appear to be any signs of instability but there is a
bit of a depression visible.
Double Headland
The double headland consists of two adjacent special placement armour stone headlands. The
structures appear to be in reasonable condition. Evidence of someping or severe wave spray
was observed.
Beach Cell 1
Beach cell 1 is located between the Double Headland and Headland 3. The beach material
consists of sand, cobble and concrete rubble. The beach is backed by an armour stone curb
wall. The second stone from the top is exposed in some locations. The smaller beach material
appears to be accumulating more in the west part of the cell than in the east. The larger material
that was part of the original placement is exposed in the east part of the beach. This suggests
that the beach is aligning a few degrees more towards the east than the predicted design
alignment. We do not consider any of these observations to be of concern.
A large piece of concrete rubble was observed on the beach, near the centre of the cell (Photo
14). This will need to be removed when the area is being prepared for public access.
Headland 3
Headland 3 is a special placement armour stone headland. The armour stone appear to be in
good condition. No signs of instability or areas of concern were observed.
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Beach Cell 2
Beach Cell 2 (Photo 15) is located between Headland 3 and Headland 4. The beach materials
consist of cobble, concrete rubble and construction debris. Debris and driftwood was observed
at the top of the beach. A corrugated steel pipe (CSP) outfall was observed in the beach, near
the centre of the cell.
Similar to Beach Cell 1, a general shift in the smaller beach material towards the west part of
the cell was observed. The material in the east part of the beach consists of large pieces of
concrete and large rip rap. The average size of the material is in the order of 0.5 to 0.75 m.
Headland 4
Headland 4 is at the east limit of Beach Cell 2. The headland is a special placement armour
stone headland. The stones appear to be in good condition and no signs of concern or areas of
instability were observed.
Beach Cell 3
Beach Cell 3 is a cobble pocket beach (Photo 16). The cobble beach material appears to be
well sorted. The beach appears to be in good shape and no concerns were observed. Similar to
the other beach cells, a general shift of the smaller material towards the west was observed.
A reef was observed offshore of the cobble beach and approximately in the centre of the bay
and line with the headlands at the east and west limits of the beach. The top of the reef was
approximately at the water level on the day of the site visit. Geese and ducks were observed on
the reefs.
Headland 5
Headland 5 is at the east limit of Beach Cell 3. The headland is a special placement armour
stone structure.
On the west side of the headland, there is a horizontal bench in the revetment slope,
approximately 2 m above the water level on the day of the site visit. The bench is one stone
wide. The bench provides an informal area to sit.
At the tip of the headland, two or three stones are placed at quite a steep slope (Photo 17).
There appears to be a cavity behind the stones and the stones appear to be resting on the toe
stone. It is unclear whether this is an as-built condition or the stones have shifted. In our
opinion, the structure is not on the verge of failure but this area should be monitored.
One cracked cap stone was observed near the tip of the headland.
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Revetment Bay 2
Revetment Bay 2 is located east of Headland 5. The shoreline consists of a special placement
armour stone revetment (Photo 18), similar to in Revetment Bay 1. The revetment appears to be
in good shape. No signs of instability or issues were observed.
Headland 6
Headland 6 is at the east end of the Sylvan shoreline. The headland is a special placement
armour stone revetment, similar to the other headlands in the Sylvan stretch of shoreline. No
issues or areas of instability were noted and the stones appear to be in good condition.
South Marine Drive
The shoreline in South Marine Drive is approximately 1,150m long and consists of an armour
stone revetment. The shoreline can be divided into three distinct reaches based on the
alignment of the shoreline.
The revetment in the west reach (Photo 19) is a special placement armour stone revetment. No
significant deterioration of the stones was observed. The individual stones are well-interlocked
and no signs of instability or areas of concern were identified.
The revetment in the central reach is shown on Photo 20. The armour stone placement in the
revetment in the central reach appears to be more random in the east part of the reach. The
slope of the structure appears to be in the order of 1.5h:1v. No signs of instability of issues with
structure were noted. Along the lakeside of the road behind the structure, coarser material is
exposed on the road. This suggests that wave spray during storm events is reaching the road.
The placement of the stones in the revetment in the east reach appears to be more random
(Photo 21). The individual armour stones are quite large and appear to range in size between
approximately 5 and 10 tonne. Most of the stones appear to be approximately 5 to 8 tonnes.
The toe appears to be randomly placed and irregular. This appears to be an as-built condition.
The stones do not appear to be moving. The nearshore at the east end of this reach consists of
brick-sized concrete rubble fragments.
Guild Park and Gardens
West Headland
The west limit of the Guild Park and Gardens shoreline is an informal headland/bump out. The
headland appears to consist of fill on top of a sunken barge. The end of the barge can be seen
from the shoreline (Photo 22). The fill consists of concrete rubble and construction debris mixed
with soil. The soil and cobble material in the fill appears to be eroding and washing out and the
remaining concrete rubble is forming a slope and informal protection. There is some exposed
rebar.
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Concrete Rubble Protection
The shoreline protection to the east of the headland/bump consists of concrete rubble protection
(Photo 23 and 24). There may be some armour stone mixed in, but it appears to be mostly
concrete rubble. The concrete rubble pieces are up to 2 – 3 m long, 1 – 1.5 m wide and 0.5 – 1
m thick. In the west end, the concrete rubble extends approximately 10 to 20 m offshore. There
is exposed rebar in the concrete rubble at some locations along the shoreline.
Moving towards the east, fairly coarse pieces of broken brick and gravel were observed on the
path running behind the concrete rubble slope at several locations (Photo 23, for example). It is
likely that the fragments were thrown up onto the road/path by waves, indicating that parts of
this shoreline overtop. At several locations the concrete rubble was washed out and the bank
behind was eroding (Photo 25, for example, which was taken approximately 400 m east of the
west headland).
At the east end, the path along the shoreline slopes up to meet an access path from the top of
the slope between the Guild Park and Gardens and Guildwood Parkway shorelines at a Tjunction. The ramp up to the access path from the top of the Bluffs is in the order of 250 to 300
m long.
Just west of the access ramp, the concrete rubble slope appears to be a little flatter and in the
order of 3h:1v to 4h:1v. The rubble protection consists of larger and smaller pieces. A fair
amount of timber debris was observed on the slope. This indicates that this area likely gets
overtopped. There is a bit of a scarp at the top but nothing significant. There are no signs of
active erosion.
At the base of the ramp, the concrete rubble is reasonably broken up. There are slabs about 1
m by 1 m and up to 0.5 m or more thick. No signs of active erosion were observed along this
section of shoreline. There generally appears to be enough concrete rubble to stabilize the
shoreline although there are a few locations where the fill in the backshore is exposed.
However, overall, this section of shoreline appears to be stable here.
Approximately one-third of the way east from the base of the ramp, there is a concrete rubble
headland. The headland consists of boulders, debris and concrete rubble (Photo 26). There is a
large amount of exposed rebar. Evidence of erosion was observed behind the headland.
Directly to the east of the headland, an approximately 20 m long cobble beach has accumulated
(Photo 27).
To the east of the cobble beach and to the east end of the Guild Park and Gardens shoreline,
the shoreline protection consists of the same concrete rubble and construction debris. The size
of the concrete rubble ranges from smaller pieces to much larger pieces and sections of
concrete pipe. There is some exposed rebar, but not a significant amount. Some poured in
place concrete was also observed.
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Guildwood Parkway
The shoreline along Guildwood Parkway is approximately 960 m long. The shoreline protection
consists of an armour stone revetment in the west part of the shoreline and a cobble beach and
headland system in the east part of the shoreline.
Revetment
The access path along the shoreline slopes down from the elevated portion of the trail where it
meets the access path to the top of the Bluffs. The path returns to the back of the structure
approximately 200 m from the T-junction. At this location, there is a lookout/bump out in the
alignment of the revetment. The start of the revetment is approximately 180 m west of the bump
out.
At the west end of the revetment, there is a connection back to the shore (Photo 28). This
appears to be a temporary ending. The structure does not appear to be failing but it would not
be considered a permanent protection. Undermining of some of the cap stones was observed.
Behind the east end of the Guildwood Parkway revetment and the Guild Park and Gardens
concrete rubble shoreline, beach material has accumulated (Photo 29). The alignment of the
beach faces the south-west. Behind the beach and the revetment there is a low laying area
where a wetland has formed.
The revetment west of the bump out area is shown on Photo 30. The structure is a special
placement armour stone revetment. The crest is relatively low and was approximately 1.5 to 2 m
above the water level on the day of the site visit. The crest of the armour stone slope gradually
tapers down towards the water moving towards the west. The upper edge of the armour stone
slope is quite irregular, suggesting that the project may have run out of money or it was
uncertain what would happen to this portion of the structure so it was terminated in this way.
The armour stone slope is backed by a rip rap splash pad. There is some washed up timber
amongst the rip rap, indicating that the armour stone slope is likely being overtopped. One area
where the rip rap was slightly lower and flatter was observed. However, overall the rip rap still
appears to be well-graded so although some movement may be occurring, it does not appear to
be significant.
At the lookout area, the stone placement appears to be tighter than in the rest of the revetment
to the east. The stones are relatively large and deep. The crevice between the upper sloping
stones and the cap stones is filled with rip rap. No concerns were noted with the revetment at
the lookout area. No maintenance is required here.
From the lookout area, the revetment is relatively straight. This straight section of revetment is
approximately 500 m long. The revetment east of the lookout area is shown on Photo 31. The
crest elevation of the revetment appears to step down slightly from the elevation at the lookout
area. The revetment is generally in good condition, apart from the areas described below. There
is no significant deterioration of the stone in the structure and the individual stones appear to be
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well-interlocked. Approximately 1 m below the crest of the structure, there is a change in colour
of the stones. The driftwood and debris on the structure reach approximately this elevation. This
suggests that this is the extent of run-up on the structure during storms is approximately this
point on the structure. Since Lake Ontario water levels have not reached design high levels
during the life of the structure, this suggests that the crest height is appropriate.
Approximately 20 m from the bend in the structure at the east end of the lookout, there is an
area in the structure with slightly rougher placement (Photo 33). It appears that large rip rap or
smaller amour stones were used among the larger armour stone. The smaller material appears
to have shifted or moved out. The large armour stones are still toughing and no deep cavities
were observed. The area could benefit, however, from some maintenance.
Approximately 70 m from the bend in the structure at the east end of the lookout, there is an
area at the crest of the structure with slightly rougher placement (Photo 33). This appears to be
an as-built condition. There is one armour stone that is slightly smaller and some rip rap
surrounding it that is slightly lower. The adjacent armour stone on the slope have not shifted.
Additional rip rap could be added in the depression, but this is not critical to the stability of the
structure in our opinion.
Approximately 100 m from the east end of the revetment, the revetment looks like it may be
missing a stone. This void may have been filled with rip rap, based on the adjacent revetment
and the adjacent armour stones around do not appear to have moved. The void was
approximately 1.5 m above the water level. This is not a large concern, in our opinion, but the
area should be monitored.
Approximately 50 m from the east end of the revetment, there are two locations where shifting
of the toe stones may have occurred. It is difficult to ascertain this because the initial placement
is unknown but this type of shifting would be consistent with what would happen to a revetment
after 10 to 20 years. The area should be monitored. The two locations are shown on Photos 34
and 35.
East Segment: Guildwood to East Point Park
Grey Abbey Park
The shore protection along the Grey Abbey Park shoreline consists of a system of beach cells
and groynes. At the east end of the Central Segment Guildwood Parkway revetment, the
revetment turns into a headland/groyne that shelters the beach cell to the east (Beach Cell 1).
The headland/groyne can be seen in Photo 36. The groyne is a special placement armour stone
structure, similar to the revetment. No deficiencies in the structure were noted.
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Beach Cell 1
Beach Cell 1 (Photo 36) is the most west beach cell, on the east side of the end of the
Guildwood Parkway revetment. The beach material is coarse sand and gravel. The beach has a
gentle slope above the water line and is well formed. There is a small scarp at the top of the
beach. There is some driftwood on the beach. There is additional stone placed approximately
one quarter of the way from the east side of the beach cell. This may have been placed to
protect the trees that come out onto the beach. This beach is performing as it should. No
maintenance is required at this time.
Headland 1
Headland 1 is located between beach cells 1 and 2. The headland is shown on Photo 37 and
consists of randomly placed stone, parallel to the shoreline. A considerable amount of timber
was observed accumulated on top of the headland, indicating that the headland gets
overtopped. This appears to be consistent with the design intention as the crest is relatively low.
There is a low-lying area behind the headland where ponded water was observed. The water
was approximately 0.5 m deep on the day of the site inspection. Birch trees were observed on
the landside of the headland. The trunks of the trees were approximately 5 cm in diameter at the
base. The area appears to be naturalizing relatively quickly.
Beach Cell 2
Beach cell 2 is the second beach cell from the west and is similar to Beach Cell 1. The beach
material consists of coarse sand and gravel. The beach is well-graded, has a nice shape and is
relatively wide. The beach is backed by an armour stone curb. There appears to have been a
recent slide on the Bluffs near the centre of the beach cell. Some of the armour stones appear
to be tilted forward and there is loosely placed fill behind the stones. There is some smaller
vegetation growing behind the armour stone curb but the larger trees are located further up the
slope. The beach appears to be stable and performing as intended. No maintenance work is
required at this time.
Groyne 2
Beach Cell 2 is sheltered to the east by Groyne 2. The armour stone is special placement
armour stone groyne. A birch tree has established on the groyne. No issues or deficiencies
associated with the groyne were noted and the groyne appears to be structurally sound. The
groyne has an aquatic habitat feature at the end that hooks towards the west. The aquatic
habitat feature consists of randomly placed 0.5 to 1 tonne armour stone that were completely
submerged on the day of the site visit. No issues were identified. The groyne also shelters the
beach to the east (Beach Cell 3) in the Grey Abbey Park shoreline. Beach Cell 3 is described in
the following section.
Beach Cell 3
Beach Cell 3 shown on Photo 38. The shoreline is protected by an armour stone revetment.
There is an outfall with a concrete headwall in the revetment. The revetment and outfall appear
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to be in good condition and no deficiencies were noted. There was previously a beach built up in
front of the revetment. The sand and gravel beach material appears to have been moved
offshore. During the inspection, a very narrow sand and gravel beach was observed in front of
the revetment. The beach was barely wide enough to walk on along most of the length of the
revetment. There is no beach directly in front of the outfall. The beach is slightly wider right in
the west part of the cell. Some floating debris have also accumulated in this corner.
Groyne 3
Groyne 3 is directly to the east of the outfall in Beach Cell 3. We understand that this is a private
groyne. The groyne appears to be in good condition and is structurally stable. No deficiencies or
areas of concern were identified.
Beach Cell 4
Beach Cell 4 is shown on Photo 39. The beach is sheltered by Groyne 3 and Groyne 4. The
beach is a sandy shoreline backed by an armour stone curb in the west part of the cell and an
armour stone revetment in the east part of the cell (Photo 39). There are fillet beaches in the
west and east parts of the cell, adjacent to the groynes, with much less beach material in the
centre of the cell. Scarps along the waterline were observed. Driftwood has collected on the
beach and some vegetation has established at the back of the beach, on the lakeward side of
the armour stone curb. There is a small amount of steel exposed in the concrete sticking out of
the beach.
Groyne 4
Groyne 4 is the second private groyne and the most east groyne. The groyne is a special
placement armour stone groyne. The structure appears to be in good shape and no areas of
concern or issues were identified.
East Beach
The beach east of Groyne 4 is shown on Photo 40. The shoreline consists of a sand beach
backed by an armour stone curb wall at the toe of a vegetated bluff. The armour stone wall
extends approximately 70 m to the east of Groyne 4 where additional armour stone is placed at
a slope at the toe of the bluff. The sandy shoreline appears to be reasonable. In the west part of
the beach, adjacent to the groyne, a scarp cut out just above the water level was observed,
which is normal. Some accumulated driftwood on the beach was observed.
East Point Park
The west part of the East Point Park shoreline was viewed from the east end of the Grey Abbey
Park shoreline. The shoreline is backed by a vegetated slope in the west part. The slope is an
exposed, or partially exposed, soil slope in the east part of the shoreline. A narrow sandy
shoreline is located along the toe of the bluff at average water levels.
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West Segment: Bluffer’s Park to Meadowcliffe
Cudia Park
Photo 1

Photo 2
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Meadowcliffe
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Photo 5
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Central Segment (Meadowcliffe to Guildwood)
Sylvan Shoreline
Photo 9

Photo 10

Photo 11
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Photo 18

South Marine Drive
Photo 19

Photo 20
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Photo 21

Guild Park and Gardens
Photo 22

Photo 23
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Photo 27

Guild Construction Access Route
Photo 28

Photo 29
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East Segment: Guildwood to East Point Park
Grey Abbey Park
Photo 38

Photo 39

Photo 40
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Location

Notes/Comments

2A

Meadowcliffe - Revetment

Irregular and low crest elevation, considered informal protection

2B

Sylvan - Concrete Beach

Rough and unfinished concrete beach

2C

Sylvan - Headland 1

Armour stone settled mid-slope on west side; section of revetment collapsed inward at tip

2D

Sylvan - Revetment Bay 1

Toe stones appear to have shifted

2E

Sylvan - Beach Cell 1

Large piece of concrete rubble on beach needs to be removed

2F

Sylvan - Headland 5

Armour stones placed at steep slope and resting on toe stones with cavity behind; cracked cap stone

2G

Guild Park and Gardens - West Headland

Fill eroding, some exposed rebar

2H

Guildwood Parkway - Revetment

Temporary revetment ending, cap stones undermined

2I

Guildwood Parkway - Revetment

Smaller armour stone in slope appears to have shifted

2J

Guildwood Parkway - Revetment

Smaller armour stone in structure, slight depression in slope

2K

Guildwood Parkway - Revetment

Revetment appears to be missing a stone

2L

Guildwood Parkway - Revetment

Toe stones appear to have shifted in two locations

Figure A2
Scarborough Waterfront Project - Windshield Survey
Central Segment: Meadowcliffe to Grey Abbey
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Scarborough Waterfront Project - Windshield Survey
East Segment: Grey Abbey to East Point Park/Highland Creek

