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Scarborough Waterfront Project
Impact of Proposed Bluffers Park Headland on Local Wave Conditions

Comments were received regarding potential changes to wave conditions caused by the
proposed headland expansion at Bluffer's Park, and the implications on surfing activities. This
memo describes the changes expected to occur for typical easterly and westerly wave
conditions.
Figure 1 shows three areas identified as the most common surfing areas at Bluffers Park. For
this memo we have referred to them as the east, central, and west surfing areas.
Part of the SWP included preparation of a forty-year hindcast of hourly significant wave heights,
peak wave periods, and mean wave directions for a deep-water location offshore of the project
area. Figure 2 show the directional distribution of the highest wave heights from that hindcast
as well as the average of the forty highest annual wave heights. It can be seen that there are
two peaks to the wave height distribution, with higher waves coming from the east and
southwest. We selected the average annual east and southwest peak wave heights as
representative waves for this analysis. The easterly wave has a deep-water significant wave
height of 2.5 metre and a peak wave period of 6.5 seconds. The southwesterly wave has a
deep-water significant wave height of 2.0 metres and a peak wave period of 5.8 seconds.
A numerical wave transformation model was used to determine how the wave conditions would
change as the deep-water waves refracted in to shore. Figure 3 is a wave height and vector
plot showing the easterly wave at the Bluffers Park area. This plot is for the existing conditions
model run, although the outline of the proposed headland is also shown for reference. Figure 4
shows wave height contours and vectors for the easterly wave with the proposed headland
considered in the model. Figure 5 shows a contour plot of the difference in wave heights from
Figures 3 and 4. This plot therefore shows the change in wave heights that will be caused by
the proposed headland.
It can be seen that wave heights will be reduced in the immediate vicinity of the headland,
impacting the wave at the east surfing area, but not at the central or west areas. Figures 6 to 8
are a similar series of plots showing the southwesterly wave with and without the headland, and
the change in wave heights caused by the headland. Compared to the east wave differences
there is a larger shadow zone with a wider limit of change at the east surfing area, but again no
change at the central or west surfing areas. There were no significant increases in wave height
caused by the headland, for either wave condition.
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Bluffers Park Surfing Areas

Figure 2

Hindcast Wave Heights by Direction
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Figure 3

East Wave, Existing Conditions

Figure 4

East Wave, Proposed Headland
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Figure 5

Reductions in Wave Height due to Headland – East Wave
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Figure 6

Southwest Wave, Existing Conditions

Figure 7

Southwest Wave, Proposed Headland
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Figure 8

Reductions in Wave Height due to Headland – Southwest Wave
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