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Hastings Drive Private Landowner

1.0 INTRODUCTION
This report is an in depth policy review and analysis of Option 7 within the MHBC
Hastings Drive Issues & Options Report 2016. Option 7 consists of single family
detached seasonal cottages on private vacant lots throughout Hastings Drive. This
report is prepared by a Hastings Drive Private Land Owner and is for Norfolk
County. The site is adjacent to Lake Erie (see Figure 1.1) and is subject to flooding and
dynamic beach hazards associated with high lake levels and wave action. This report
has assessed the flood and dynamic beach hazard in accordance with Ontario
Regulation 178/06 Development Interference with Wetlands and Alterations to
Shorelines and Watercourses and the Provincial Policy Statement (2014).
Section 2 of this report provides an overview of the key coastal conditions. The
shoreline hazards, within the context of the regulatory framework, are defined in Section
3. The approach to addressing the hazards is presented in Section 4, including the
protection works concepts.

Figure 1.1 Location of Hastings Drive, Norfolk County
1.1 Purpose
The MHBC Hastings Drive Final Issues & Options Report specified that if residential
development is decided to be the preferred option (Option 7), the County or Private
Landowners may be required to complete an Environmental Impact Study and/or obtain
a Ministry of Natural Resources and Forestry permit under the Endangered Species Act
to support any development. The requirement and responsibility for completing these
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technical studies will be established upon implementing the preferred option. This option
may also require additional amendments to the Official Plan before a new By-law can
be enacted.
At the May 10th, 2016 Public Meeting, Norfolk County Council had a majority vote to
explore further planning components to Options 5 (Seasonal RVʼs) & 7 (Development).
As a result, a Hastings Drive private vacant lot owner has done a flood and dynamic
beach hazard assessment within the regulatory framework on Hastings Drive.
1.2 Study Area
Hastings Drive is located on the south shore of Long Point along the Lake Erie
shoreline. The study area is legally described as South Walsingham, Plan 206, Lots 66
and 67 and South Walsingham, Plan 251, Lots 1 to 148 (see Figure 2 in Appendix 1). It
is also described as all of the lots west of the cottage located at 43 Hastings Drive. The
study area is zoned HL and is directly west of the Long Point resort area.
Hastings Drive is approximately 2.6 KM in length and is a beachfront area at the base of
the Long Point spit on the north shore of Lake Erie. Long Point is the largest fresh water
sand-spit in the world extending 42 kilometers into Lake Erie. All of Long Point is subject
to coastal processes such as erosion, flooding and deposition.
There are 150 original lots on the south side of Hastings Drive directly adjacent to the
Lake Erie shoreline, west of the cottage located at 43 Hastings Drive: 4 are set aside for
lake access and owned by the County, 24 have private cottages located on them, 47
are vacant lots owned by Norfolk County and the remaining 75 original lots are in
private ownership (see Figure 2.1). The Big Creek National Wildlife Area owned by
Environment Canada is located on the north side of the 50 foot Hastings Drive road
allowance.
The Causeway/Highway 59 road allowance, intersects with the eastern stretch of
Hastings Drive and is the only road entry/exit for the rest of Long Point. Highway 59 is
also adjacent to the Provincially Significant Wetland, and has extensive development
along the eastern side.
Hastings Drive properties have Riparian Rights. Most lots are 50 feet wide by 150 feet
long, yet due to the high water levels portions of properties (cottage & vacant) have
been covered by water. Some cottages and accessory structures have been moved off
their property and are now partially or entirely on the road allowance.
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Several privately owned lots (cottage
and vacant), currently have Hydro
electricity, Bell DSL, garbage pickup
service, boat launches, docks, fences
and accessory structures. Some
landowners have located recreational
vehicles (RVs) and trailers on their
property for the summer-recreational
season. Take note of the mature trees
behind the unmaintained shoreline
protection in the photo.
Prior to the 1985 December storm most
lots had a structure present. Many
vacant lots still have original cottage footings, break-walls and septic/holding tanks,
installed prior to the 1985 storm (see Photos 13 & 14). As per the 1989 Shoreline
Management Policy there was a no build recommendation adopted only on Hastings
Drive. It has been 31 years since the 1985 storm and many mature trees have
developed on vacant lots behind the remaining shoreline protection.
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2.0 DESCRIPTION OF COASTAL CONDITIONS
2.1 Description of Shoreline Conditions
The site is located at the base of the Long Point peninsula. The shoreline consists of a
sandy beach backed by staggered dunes, which vary in height. Homes and cottages,
dating back many decades, have been built on the dunes. The shoreline of the
cottages and some vacant lots has been, for the most part, protected with concrete
seawalls and various other structures such as stacked stonewalls, timber pilings and
sloping revetments (see Photos 1 and 2). Note the mature trees located at the base of
the seawalls in both.
Photo 1:!

"

"

"

"

Photo 2:

A survey of the site is presented in Figure 2.1, which identifies lots which are private
cottages, private vacant lots and Norfolk County lots. The beach profile will under go
changes during storms and periods of higher and lower water levels. Various
structures, such as stacked concrete blocks (see Photos 1 & 6), timber pilings (see
Photos 8 & 9), and concrete walls (see Photo 4), separate the beach from the backshore. Shoreline protection varies in height and depth due to much of it not being
maintained since the 1989 Shoreline Management Plan, which recommended restricting
any further development, including repair or reinforcing the shoreline structures (see
Photos 13, 14 & 15). Norfolk County owns 47 vacant lots scattered throughout Hastings
Drive, where shoreline protection has been only maintained to protect the road
allowance.
The structural integrity and condition of the shore structures was not assessed. The
depth to the underlying substrate, and its composition, has not been assessed. The
Hastings Drive, Norfolk County
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final shoreline protection structures to be used at the site will have to undergo detailed
analysis and design.
Portions of Hastings Drive and Long Point are found to be below the 1:100 year
floodplain elevation (Appendix 1, Figure 1). Several existing seasonal dwellings and
associated facilities already exist in the area. Long Point presently contains 800+
seasonal homes, many camp sites, and public recreational facilities. Although the
whole of Long Point is designated Hazard Land, all these facilities and installations have
been allowed to remain with no restrictions, notwithstanding the “hazard conditions”.
Figure 2.2 outlines Zoning By-Laws for Hastings Drive.
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Figure 2.1: Survey of Lot Occupancy on Hastings Drive

Figure 2.2: Zoning By-Law for Hastings Drive (HL & LP)
Hastings Drive, Norfolk County
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Photo 3: Norfolk County Shoreline Protection

Photo 4: Hastings Drive center section with private cottage and concrete wall
(private vacant lots directly east and west)
Hastings Drive, Norfolk County
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Photo 5: Hastings Drive westerly section (Rock & Concrete shoreline), mix of
private cottages and vacant lots.

Photo 6: Hastings Drive easterly section, with conforming private Cottage zoned
LP (concrete shoreline protection). Directly west begins HL zoning for all lots.
Hastings Drive, Norfolk County
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Photo 7: Hastings Drive central section (concrete shoreline protection). One
private cottage with private vacant lots directly east and west.

Photo 8: Hastings Drive central section (Timber, rock & concrete shoreline).
Private cottages on left and private vacant lots on right.
Hastings Drive, Norfolk County
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Photo 9: Hastings Drive central section (Timber, rock & concrete shoreline).
Private vacant lots and one private cottage.

Photo 10: West section of Erie Blvd zoned LP, directly east of Hastings Drive
(Rock & concrete shoreline).
Hastings Drive, Norfolk County
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Photo 11: Hastings Drive private vacant lot with original cottage brick chimney
built prior to 1985. Note the mature trees in background.

Photo 12: Hastings Drive private vacant lot with original cottage timber footings
built prior to December 1985 storm.
Hastings Drive, Norfolk County
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Photo 13: Hastings Drive Private vacant lots with rock & cement shoreline
protection unmaintained since 1989. Note the mature trees directly behind the
shoreline protection.

Photo 14: Hastings Drive private vacant lot, unmaintained shoreline protection
(timber pilings & concrete).
Hastings Drive, Norfolk County
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Photo 15: Hastings Drive unmaintained rock & cement shoreline protection. Note
mature trees behind shoreline protection.
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2.2 Water Levels
Water levels on Lake Erie vary in the long-term and seasonally in response to climatic
conditions, and in the short term due to the passage of individual storm events.
Shoreline developments must consider the high water conditions and the low lake
levels. Figure 2.2 shows the average monthly mean lake levels throughout the year as
well as the recorded high and low monthly means. The monthly mean level is often
referred to as the “static” water level. Recorded water levels are usually referenced to
International Great Lakes Datum (IGLD 1985). Lake Erie Chart Datum is 173.5 m IGLD
1985. At Port Colborne, IGLDʼ85 minus GSC is 0.04 m and for the purpose of this report
can be considered similar.
The typical seasonal variation on Lake Erie is slightly more than 0.3 m, with the average
low monthly mean (174.0 m) occurring in December and January and the average high
monthly mean (174.3 m) occurring in June (see Figure 2.2). The fluctuation over any
given year will vary due to longer-term variations in precipitation, evaporation, runoff,
inflow from the upper lakes and outflow into the Niagara River. Overall, the variation
between high and low has been approximately 1.8 m. Figure 2.3 shows historical
records of monthly mean water levels for Lake Erie between 1900 and 2005. The 100year monthly mean lake level is 175.0 m; the 25-yr monthly mean level is 174.8 m.

Figure 2.2 Average monthly lake levels (Lake Erie)
Hastings Drive, Norfolk County
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Figure 2.3 Monthly mean water levels, 1918-2008
Climate change is expected to have an impact on water levels in the Great Lakes; there
could be more net basin supply in winter and less net basin supply in summer and
warmer air temperatures will mean less ice cover and more evaporation (Mortsch 2009).
Based on these scenarios, there could be a projected water level decline that ranges
from about 10 cm to 80 cm (Mortsch 2009). However, it should be noted that these are
estimated long-term averages; water levels will continue to be variable with periods of
both high and low levels. For the purposes of this assessment, it is assumed that the
statistical evaluation of historic monthly mean water level records provides a suitable
basis for determination of the flood hazard.
Strong winds blowing over the lake result in significant short-term lake-level fluctuations.
When winds continue to blow over the lake surface in one direction for a number of
hours, an increase in the water level against the downwind shoreline is produced,
referred to as “wind setup” or “storm surge” (see Figure 2.4). Based on the flood
elevation mapping from the Canada - Ontario Flood Damage Reduction Program study,
during a 1:100 year storm event approximately 1.4 meters of flooding may be
experienced over portions of the Long Point causeway.

Figure 2.4 Storm surge
Hastings Drive, Norfolk County
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Storm surge is combined with the mean lake level to determine the instantaneous flood
level (also referred to as still water level). The “100-year instantaneous flood level” is the
combined mean lake level plus storm surge with a combined probability of 1 percent in
any given year. Over a 50 year design life, there is a 40 percent risk that the 100-yr level
will occur at least once. The “MNR 100- year flood level” is 176.5 m. The 25-yr flood
level is 174.82 m GSC; the risk of occurrence of the 25-yr flood level over 50 years is 64
percent.
2.3 Wave
Offshore, the most severe deepwater storm waves approach from the southwesterly
quadrant. As waves move from the deep offshore water into the shallower nearshore
region, their direction changes so that the wave crests tend to align themselves more
parallel to the shore. This is known as refraction. Refraction decreases the wave height
at the site. In addition to wave refraction effects, the shape of the wave changes
significantly as the wave moves into shallow water. Generally, the length of the wave
decreases and the height increases. This process is known as shoaling. Some
reduction in the wave height may also result from energy loss caused by the roughness
of the lake bottom (i.e., friction) in shallow water.
Due to the shallow nearshore conditions, waves at the site are depth limited (i.e., the
maximum height of the wave is physically limited by the depth of the water). For the
purposes of evaluating the hazards and preparation of concepts, depth-limited waves
have been used.
2.4 Ice
The formation of ice during winter months affects the site in two ways. The formation of
shorefast ice, in combination with an “ice foot”, protects the shoreline area from wave
action even when the main body of the lake is relatively ice-free (see Photo 16). The
second factor is that ice formed within the greater water body has the effect of reducing
wave generation during winter months and as such, reduces the wave heights. Climate
change may reduce the period of ice cover, thereby exposing the shoreline to greater
periods of wave action.
Ice can cause damage to shorelines but more often it can act in a protective role;
freezing spray will form on the shoreline, effectively “locking” it in place. It is standard
practice to design for wave action and accept the risk of localized ice damage.

Hastings Drive, Norfolk County
Review & Analysis of MHBC Report Option 7 (Development)

Page 16

Hastings Drive Private Landowner

Photo 16: Winter ice protecting shoreline area from wave action
2.5 Beach and Shoreline Processes
The shoreline consists of a sandy beach backed by relict dunes. The wave climate
results in a strong net easterly-directed potential sediment transport. There will be some
westerly-directed transport at times. However, sediment supply is limited, due to the
high proportion of shore protection along the shoreline, resulting in lower actual
sediment transport.
The beach profile, in the cross-shore direction, will vary over time in response to higher
and lower water levels and storm conditions. The response of beach to high water
levels and storm waves has historically been influenced by the virtual continuous
existence of seawalls along the beach, both at the sites and to the east. At high water
levels, portions of the beach are inundated with the water level extending all the way
back to most of the seawalls. The seawalls and revetments along most of Hastings
Drive private lots including vacant and cottages, isolates the beach from the relict dunes
and limits the extent of the dynamic beach.
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3.0 SHORELINE REGULATIONS AND POLICIES
3.1 Ontario Regulation 178/06 and the Provincial Policy Statement
Ontario Regulation 178/06 Development, Interference with Wetlands and Alterations to
Shorelines and Watercourses, specifically enables the Long Point Region Conservation
Authority to regulate the Great Lakes shoreline up to the furthest landward extent of the
aggregate of the flooding, erosion and dynamic beach hazards. The Provincial Policy
Statement (PPS 2014), defines hazardous lands adjacent to the shorelines of the Great
Lakes - St. Lawrence River System as those lands, which are impacted by flooding,
erosion, and/or dynamic beach hazards. The applicable development setback is the
maximum shoreward limit of the defined hazards. The Technical Guide of Great Lakes St. Lawrence River Shorelines (MNR 2001) provides supporting technical advice and
procedures for application of the PPS hazards.
The Provincial Policy Statement (PPS 2014) was issued under the Planning Act. The
PPS states that Section 3 of the Planning Act “requires that decisions affecting planning
matters ʻshall be consistentʼ with policy statements issued under the Act”.
Responsibility for providing input with respect to provincial interests under the PPS
Section 3.1 - Natural Hazards is delegated to individual Conservation Authorities.
3.1.1 Defining the Flooding Hazard Limit
The “flood level” and the “flood allowance” represent the flooding hazard. The flood level
is the sum of the mean lake level and storm surge with a combined probability of a 100year return period (i.e., on average, has a 1 percent probability of occurring in any given
year). The 100-year flood level is 176.5 m. The Technical Guide (MNR 2001) requires a
flooding allowance of 15 m, measured horizontally from location of the flood level, if a
study using accepted engineering and scientific principles is not undertaken. Where the
shoreline is overtopped or ponding occurs, the limit of the flooding hazard is to be
determined by a study using accepted engineering and scientific principles. Empirical
methodologies for estimating shoreline flooding and wave uprush and overtopping
outlined in the Technical Guide (MNR 2001) are based on accepted engineering and
scientific principles.
It is evident that portions if not all of Hastings Drive are within the flood hazard limit and
are subject to Ontario Regulation 178/06 and fall within the Natural Hazards defined
under the PPS. Refer to Appendix 1, Figure 1 Flood & Erosion Risk Mapping..
Application of the standard default value of 15 m for wave uprush is not appropriate for
this site because much of the shoreline protection is primarily vertical. However, at the
100-year flood level, wave run-up and overtopping of the existing protection would occur
thus extending the flood hazard limit inland of the shore protection structures.

Hastings Drive, Norfolk County
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Wave heights during a storm are irregular in height (i.e., they are not of uniform height).
The resulting wave uprush during a storm is therefore also irregular. Similar to wave
heights, wave uprush elevations are typically reported as either mean, significant or the
2% uprush. The significant wave uprush is the average of the highest one-third of all the
uprush values, while the 2% wave uprush value is the uprush level only exceeded by
2% of all the values.
The Technical Guide (MNR, 2001) suggests the 2% uprush height should be used as
the estimate for the upper limit of wave uprush. The EurOtop report (2007), the
FEMA Atlantic Ocean and Gulf of Mexico Coastal Guidelines Update (FEMA, 2007), and
the FEMA Great Lakes Region Update (Collier pers. comm., 2008) also now specify the
use of the 2% uprush height for hazard mapping. In addition, the EurOtop report (2007)
also recommends the addition of one standard deviation to the predicted uprush for
deterministic design and safety assessments. This approach ensures the wave uprush
prediction incorporates a factor of safety to account for the scatter in the test results on
which the equations are based. Similarly, EurOtop recommends the 2% level plus and
the deterministic approach for estimating safe design levels for wave overtopping.
Guidelines (MNR 2001, FEMA 2007 and EurOtop 2007) recommend the following
overtopping limits for promenade or revetment seawalls:
• Damage to paved or armoured promenade behind seawall 200 l/s/m;
• Damage to grassed or lightly protected promenade 50 l/s/m.
For drainage considerations, a wave overtopping limit of 1 to 2 l/m/s is recommended
(Technical Guide).
At the 100-year flood level, and assuming depth-limited
waves, the average wave overtopping rate on most of
Hastings Drive would exceed 1 to 2 l/m/s and could result
in backshore drainage and usage concerns; therefore the
present shoreline and the immediate backshore area are
deemed to be within the flood hazard limit. The hazard
effect is estimated to extend approximately 30 m inland.
At the 100-year flood level, most of the shoreline
protection, would be subject to wave overtopping, which
may exceed the recommended threshold criteria for
damage to a structure. The actual stability of the shoreline protection structures against
direct wave attack has not been assessed as part of this report. Due to the uncertainty
of the integrity of the shoreline protections at this time, it is prudent to assume that the
flood hazard limit extends landward of all shoreline protections on Hastings Drive.
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In summary, the beach, the existing protection works and up to approximately 30 m
landward of the protection works are within the flood hazard limit and are subject to
Ontario Regulation 178/06.
3.1.2 Defining the Dynamic Beach Hazard
The Dynamic beach hazard limit is generally defined by the landward limit of the
flooding hazard limit (i.e., 100 year flood plus a flood allowance for wave uprush and
other water related hazards) plus dynamic beach allowance plus an allowance for
erosion.
The dynamic beach allowance is intended to permit the natural erosion and accretion of
the natural beach/dune system in response to variable lake levels and storm events.
The Technical Guide (MNR 2001) requires a dynamic beach allowance of 30 m if no
study using accepted engineering and scientific principles is undertaken. However, the
Technical Guide allows that where a cliff or bluff, consisting of cohesive sediments or
bedrock, exists landward of the beach, the toe of the bluff/cliff acts to limit the landward
extent of dynamic beach profile adjustment; in these areas the dynamic beach hazard
limit should be defined as the toe of the cliff or bluff.
Similar to the case of a beach backed by a fixed cliff or bluff, the longstanding, shoreline
protection along most cottages and private vacant lots on Hastings Drive limits the
practical extent of the dynamic beach to the base of the shore protection. This is also
the case at many other properties in the Long Point area.
3.1.3 Development Within the Hazard Limit
The limit of hazards defines the regulated area of interest and shoreline protection is
only then considered in determining if the hazards can be appropriately addressed
under Ontario Regulation 178/06 “Permission to develop
3. (1) The Authority may grant permission for development in or on the areas
described in subsection 2
(1) if, in its opinion, the control of flooding, erosion, dynamic beaches, pollution or
the conservation of land will not be affected by the development.”
This approach is consistent with the Provincial Policy Statement (Section 3.1.6), which
states:
“... development and site alteration may be permitted in those portions of
hazardous lands and hazardous sites where the effects and risk to public safety
are minor so as to be managed or mitigated in accordance with provincial
standards, as determined by the demonstration and achievement of all of the
following:
Hastings Drive, Norfolk County
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a) Development and site alteration is carried out in accordance with floodproofing standards, protection works standards, and access standards;
b) Vehicles and people have a way of safely entering and exiting the area
during times of flooding, erosion and other emergencies;
c) New hazards are not created and existing hazards are not aggravated; and
d) No adverse environmental impacts will result.”
Development within the dynamic beach hazard is not permitted under the PPS.
The inclusion of these requirements under the PPS Section 3.1.6 is intended to provide
flexibility to recognize local conditions (Technical Guide, MNR 2001). Areas of existing
development are one specific local condition that is explicitly recognized in the Technical
Guide as appropriate for consideration of flexibility in applying the requirements of the
protection works standards.
3.2 Federal Fisheries Act
The federal Fisheries Act prohibits harmful alteration, disruption or destruction (HADD)
of fish habitat. Fisheries and Oceans Canada (commonly referred to as DFO) is
responsible for the Act but it is administered in the first instance through the
Conservation Authority. If the Authority determines that a HADD is not likely to occur,
they may issue a letter of advice to proceed. If it is determined that a HADD may occur,
DFO will become involved and an authorization from DFO will be required. Shoreline
works located below high water mark have been identified by DFO as having the
potential to create a HADD. The 80th percentile high water mark elevation of 174.6 m
GSC is used by DFO as the boundary for fish habitat.
3.3 Ontario Ministry of Natural Resources & Forestry with Species at Risk Act
Work along the shorelands may require a Work Permit from the Ontario Ministry of
Natural Resources & Forestry (MNRF). Unless there is a water lot, or some other legal
property designation giving title to the shore owner, the lakebed below the water level is
Crown Land administered by MNR. If it is proposed to locate works on Crown Land, it
may be necessary to acquire or lease the land from the province.
Hastings Drive properties have riparian rights, with most lots being approximately 50
feet wide by 150 feet long, yet due to the high water levels a good portion of most
properties (cottage & vacant) have been covered by water.
There are three provincial species at risk that are known to occur in the Hastings Drive
area, including Blandingʼs Turtle, Fowlerʼs Toad and Eastern Foxsnake (Carolinian
population). An MNRF Endangered Species Act 2007 review would be required for any
proposed development on Hastings Drive.

Hastings Drive, Norfolk County
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The report recommends that any buildings constructed on Hastings Drive are to be
raised on ʻstiltsʼ, as seen in Figure 4.1, which will allow a greater amount of sunlight and
wildlife habitat beneath the structure, along with protection from overhead predators.
All work is recommended to be completed in a time period (prior to April 15th), which will
minimize damage to habitat and avoid the risk of impacts to endangered species and
potential contraventions of the ESA. Work is recommended to occur between the hours
of 7am and 6pm. The Fowler’s Toad is most active during dusk and dawn, however, the
toads may also be active during the day under cloudy conditions. If a Fowler’s Toad is
encountered, work should stop and MNRF should be contacted for guidance.
It is recommended that any existing dunes and vegetation will be built around or over
top, so that the natural habitat is maintained. The use of environmentally friendly,
chemical-free materials is also recommended. If chemically treated wood is used, it is
recommended that cutting is done in a controlled area or off site.
The shoreline protection Maintenance Access outlined in section 4.2, and/or private
boat launches will provide land dwelling wildlife entry and exit into the lake. There are
also 47 staggered Norfolk County owned vacant lots along Hastings Drive, which have
minimal to no shoreline protection and provide lake access to resident wildlife.

Hastings Drive, Norfolk County
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4.0 ADDRESSING THE HAZARD
As discussed in Section 3.1.3, the Authority may grant permission for development in
hazard areas “…if, in its opinion, the control of flooding, erosion, dynamic beaches,
pollution or the conservation of land will not be affected by the development”. This is
consistent with the PPS, which allows that development may be permitted in those
portions of hazardous lands where the effects and risk to public safety are minor so as
to be managed or mitigated in accordance with the floodproofing, protection works and
access standards (Technical Guide, MNR 2001). The standards are discussed in this
section and applied to the proposed development.
4.1 Floodproofing Standard
Development located within the flooding hazard limit must meet the floodproofing
standard. Floodproofing is generally defined as a combination of structural changes
and/or adjustments incorporated into the basic design of individual buildings or
properties subject to flooding hazards so as to reduce the risk of flood damages.
Floodproofing does not eliminate the risk.
Dry, passive flood protection measures are recommended for residential development.
Dry, passive floodproofing consists of fill, columns or design modifications to elevate
building or structures above the floodproofing standard elevation and which are
permanently in place and do not require advance warning or emergency action to
render the floodproofing effective.
For new development, the finished floor elevations and minimum building openings
should be at or above the minimum floodproofing standard elevation. Important building
services (e.g., electrical, heating equipment, plumbing and mechanical systems) should
also be above the floodproofing standard elevation. Nonhabitable spaces (e.g., storage
areas, garages) may be below the floodproofing standard elevation.
In accordance with the floodproofing standard, development located within the flooding
hazard limit shall be protected from flooding to an elevation equal to, as a minimum, the
sum of the 100-year monthly mean lake level plus the 100-year wind setup plus an
allowance for wave uprush and other water-related hazards.
For Hastings Drive, the 100-year monthly mean lake level and the 100-year wind setup
would need to be calculated prior to any development. The floodproofing standard
elevation would need to be calculated, plus an allowance for wave uprush and other
water-related hazards. The allowance for wave uprush and overtopping depends on the
type of shoreline protection, the crest elevation of the shoreline, the backshore
elevation, the slope of the backshore away from the shoreline, the protection of the area
behind the shoreline structure and the proximity of the development to the shoreline.
For example, with a higher shoreline crest elevation, the wave overtopping and the
inland extent of the water inundation will be reduced; however, if the crest of the
shoreline is lowered, the wave overtopping and inland extent of water inundation will
Hastings Drive, Norfolk County
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increase. A sufficient distance is required between the shoreline crest and any buildings
to allow facilities for proper drainage of overtopping waves. In addition, wind can drive
the wave overtopping spray inland. Any proposed development would need to meet the
minimum requirement of the floodproofing standard.
For an elevated habitable structure at beach level (see Figure 4.1), the floodproofing
standard elevation should be above the height of the wave action. A minimum
floodproofing standard elevation for elevated habitable structures at the beach would
need to be calculated prior to any development. Any accessory buildings located below
the floodproofing standard elevation would be subject to flood damage. Accessory
buildings would be non-habitable buildings.

Figure 4.1 Floodproofing standard elevation for elevated habitable structure at
beach
The design of any building foundations and other elements must consider the
hydrostatic and hydrodynamic loads imposed by water at the set floodproofing standard
water level.
4.2 Protection Works Standard
The protection works must meet the requirements of the “protection works standard.”
The protection works standard requires that shoreline protection must be: 1) sound and
durable and shall be designed by a qualified engineer according to acceptable
engineering and scientific practice; 2) designed for the MNR 100-year flood level; 3)
used in conjunction with appropriate stable slope and hazard allowances; 4) designed in
an environmentally sound manner; and 5) accompanied by access for future
maintenance, repair and replacement.
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The existing shoreline structures have not been evaluated to determine their stability
and resistance to hydrostatic loads due to flooding, hydrodynamic wave forces (i.e.,
horizontal and vertical forces) and ice forces.
Planning Horizon for Development
For new development, the PPS supports a planning horizon of 100 years.
Shoreline Protection Structure Design Life
Structure design life is the length of time that a structure, with routine maintenance, is
able to safely and adequately perform its function. Structures requiring replacement or
significant rehabilitation have reached the end of their useful design life. The design life
of a structure can be extended beyond its original design life by rehabilitation or
restoration provided sufficient funds and suitable construction access are available. A
minimum design life of 40 years is recommended. The residual design life of the
existing shoreline structures has not been assessed, but it is assumed to be significantly
less than recommended minimum.
Flood Allowance
Shoreline protection works must include a flood allowance at the 100-year flood level.
Guidelines for acceptable wave overtopping limits were presented earlier in Section
3.1.1 along with the estimated overtopping rates for the existing shoreline structures. It
was assummed that overtopping rates exceeded the safe threshold rates. One option to
reduce the overtopping rate at a seawall is to place a sloping stone revetment in front of
any current shoreline protection (see Figure 4.2). A stone revetment is a flexible
structure that can accommodate some settlement without failing. The size of the stone
material depends on the severity of the wave attack. The toe of the revetment must be
designed to accommodate scour and lakebed lowering. The crest or top of the structure
must incorporate wave overtopping protection. To reduce wave overtopping, a wave
screen wall at the top of the revetment may be necessary. These various components of
the revetment can be addressed during the development design stage.
The estimated value of a wave overtopping at a seawall and the toe elevation would
need to be calculated. Along with an average overtopping rate for backshore drainage
and usage considerations. Overtopping water will have to be directed back to the lake
and away from neighbouring properties via drainage swales.
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Figure 4.2 Concept for revetment fronting shoreline protection.
Stable Slope Allowance
The stable slope allowance is defined by consideration of the geotechnical conditions at
the site and the appropriate factors of safety. With the foundation of the proposed
development being on stilts extending below grade, the stable slope allowance within
the protection standard is not applicable.
Erosion Hazard Allowance
As outlined in the Technical Guide, the erosion hazard allowance is determined by
subtracting the design life of the protection structure from the planning horizon with the
remaining number of years then multiplied by the average annual recession rate. The
resultant erosion hazard allowance is then measured horizontally from the limit of the
stable slope allowance. It is noted that existing structures have not been evaluated but
are unlikely to provide a 40 year design life. It is expected that the existing shoreline
protection will have to be replaced or significantly upgraded e.g. see Figure 4.2. Details
of the actual shoreline protection structures can be confirmed in the future.
Maintenance Access
The design and installation of protection works must allow for access to the protection
works for appropriate equipment and machinery for regular maintenance and/or repair
purpose. Typically, the width for access should be in the order of 5 m and should extend
both to the shore and along the shore. Access is particularly important in situations
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where the erosion hazard allowance has
been relaxed due to specific site
constraints. Maintenance & Lake access is
currently available on 4 lots owned by the
County. Maintenance access could also be
considered at the 47 other vacant lots
owned by Norfolk County, along with
several private boat launches. It should be
noted that the maintenance access
requirement does not contemplate a
hardened, finished road surface: it merely
is a requirement to have an available route
to the shore that is not encumbered by
structures or landscape features that are
unreasonably cost-prohibitive to move/
restore if access is required.
4.3 Access Standard
The “access standard” requires a method or procedure to ensure safe vehicular and
pedestrian movement, and access and egress during times of flooding. It is necessary
to provide access during a flooding event to ensure that building occupants can safely
evacuate and that police, fire protection, ambulance and other essential services can be
provided. Certainly, limiting the wave overtopping by the placement of a revetment
structure along the shoreline (e.g., see Figure 4.2) would result in less volume of water
reaching the backshore. However, for the purposes of this evaluation, it has been
assumed that some flooding would occur.
The 1989 Shoreline Management Plan outlines that major storms occur primarily
outside the summer recreational season. A seasonal cottage is for summer-recreation
use and public safety would not be an issue since reasonable access and egress would
be maintained during this period. Vehicles and people have a way of safely entering
and exiting the area during the summer recreational season. Based on this analysis,
the proposed development on Hastings Drive meets the emergency access standard.
4.4 Dynamic Beach
It is recognized that some form of existing shoreline protection is at most of the private
cottages and vacant lots along Hastings Drive and at the many properties to the east of
the site impact the natural dynamic beach processes. However, the shoreline protection
have been in place for many, many decades, and represent the existing, baseline
condition. To address the dynamic beach hazard, it is not considered practical to
remove all the existing shoreline structures at the site and all along the entire shoreline
reach and to relocate all the backshore development off the relict dunes. Therefore, in
terms of mitigating the existing impacts of the existing shoreline protection on the
dynamic beach, the preferred course of action would be to place a sloping, permeable
Hastings Drive, Norfolk County
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stone revetment (see Figure 4.2) or terraced stone wall as the shoreline protection. A
permeable, sloping stone surface will mitigate the effects of a seawall; sloping stone
revetments result in less wave reflection than smooth, impermeable, vertical seawalls.
Wave reflection can cause scour at the base of a seawall. Scour along the toe of a
structure can undermine the structure, resulting in its collapse. A terraced stone slope
could provide steps or seating. The details of the proposed revetment or terraced stone
wall are subject to site specific future design.
4.5 Fisheries
The toe elevation of the proposed revetment shoreline works is for this study is
assumed to be located well above the 80th percentile high water mark elevation of
174.6m GSC used by Fisheries and Oceans Canada as the upper boundary for
determining the potential for a harmful alteration, disruption or destruction (i.e., a
“HADD”) of fish habitat in regards to the federal Fisheries Act. This will have to be
confirmed on a site specific future basis.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
The conclusions and recommendations are as follows:
1. The 100-year flood level is 176.5 m.
2. The beach, the existing protection works and up to approximately 30 m landward of
the protection works are within the flood hazard limit and are subject to Ontario
Regulation 178/06.
3. Similar to the case of a beach backed by a fixed cliff or bluff, the longstanding,
historic presence of shoreline protection at the back of the beach on Hastings
Drive lots limits the practical extent of the dynamic beach to the base of the
shore protection. This is also the case at most of the other properties currently along
this reach of beach shoreline and eastward along Long Point.
4. Development located within the flooding hazard limit must meet the floodproofing
standard. Floodproofing is generally defined as a combination of structural changes
and/or adjustments incorporated into the basic design of individual buildings or
properties subject to flooding hazards so as to reduce the risk of flood damages.
Floodproofing does not eliminate the risk.
5. Dry, passive flood protection measures are recommended for residential
development. Dry, passive floodproofing consists of fill, columns or design
modifications to elevate building or structures above the floodproofing standard
elevation and which are permanently in place and do not require advance warning or
emergency action to render the floodproofing effective.
6. For new development, the finished floor elevations and minimum building openings
should be at or above the minimum floodproofing standard elevation. Important
building services (e.g., electrical, heating equipment, plumbing and mechanical
systems) should also be above the floodproofing standard elevation. Nonhabitable
spaces (e.g., storage areas, garages) may be below the floodproofing standard
elevation.
7. In accordance with the floodproofing standard, development located within the
flooding hazard limit shall be protected from flooding to an elevation equal to, as a
minimum, the sum of the 100-year monthly mean lake level plus the 100-year wind
setup plus an allowance for wave uprush and other water-related hazards. These
calculations need to be made prior to development on Hastings Drive.
8. Any proposed development elevations, need to be calculated and meet the
minimum requirement of the floodproofing standard prior to development.

Hastings Drive, Norfolk County
Review & Analysis of MHBC Report Option 7 (Development)

Page 29

Hastings Drive Private Landowner

9. Any proposed beach level accessory structure may be located below the
floodproofing standard elevation and is subject to flood damage. Accessory structures
would be non-habitable buildings.
10. The protection works must meet the requirements of the “protection works
standard.” The protection works standard requires that shoreline protection must be:
1) sound and durable and shall be designed by a qualified engineer according to
acceptable engineering and scientific practice; 2) designed for the MNR 100-year
flood level (176.5 m); 3) used in conjunction with appropriate stable slope and hazard
allowances; 4) designed in an environmentally sound manner; and 5) accompanied
by access for future maintenance, repair and replacement.
11. The existing shoreline structures have not been evaluated to determine their
stability and resistance to hydrostatic loads due to flooding, hydrodynamic wave
forces (i.e., horizontal and vertical forces) and ice forces.
12. For new development, the PPS supports a planning horizon of 100 years.
13. A minimum shoreline protection design life of 40 years is recommended. The
residual design life of the existing shoreline structures has not been assessed, but it
is assumed to be significantly less than the recommended minimum.
14. Shoreline protection works must include a flood allowance at the 100-year flood
level. One option to reduce the overtopping rate at a seawall is to place a sloping
stone revetment in front of the seawall. The overtopping rate at a sloping stone
revetment in front of a seawall would need to be about 2 l/m/s, which is
approximately the safe threshold for backshore drainage and usage considerations.
15. Overtopping water will have to be directed back the lake and away from
neighbouring properties through proper drainage swales.
16. With the foundation of the proposed buildings extending below grade, the stable
slope allowance within the protection standard is not applicable.
17. Assuming a planning horizon of 100 years, installation of protection works with a
structure design life of 40 years and an average annual recession rate would need to
be calculated, and the minimum erosion allowance met, when measured from the
stable slope.
18. The development must allow 5 m wide access to and along the shoreline for access
to the protection works for appropriate equipment and machinery for regular
maintenance and/or repair purpose. Maintenance access is available currently on
many lots through boat ramps, 47 Norfolk County owned vacant lots and 4 lake
access lots.
19. The proposed development meets the emergency access standard.
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20. To mitigate the existing impacts of the existing shoreline protection on the
dynamic beach, the preferred course of action would be to place a sloping,
permeable stone revetment.
21. Replacement or fixing of most shoreline protection would need to occur, due to being
at the end of their structural life.
22. The proposed revetment work is situated above the 80th percentile high water
mark elevation of 174.6m GSC used by Fisheries and Oceans Canada as the upper
boundary for determining the potential for a harmful alteration, disruption or
destruction boundary and should not result in a HADD. This will have to be
confirmed prior to development.
In summary, the proposed Option 7 (development) on Hastings Drive and with the
provision of the shoreline protection works as described herein, could comply with the
floodproofing, protection works and access standards as outlined in the Technical Guide
(Ministry of Natural Resources). Additional studies to address the details of the
proposed shoreline protection on a site specific basis can be finalized at a later stage.
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APPENDIX 1:

Figure 1: Flood and Erosion Risk Mapping

Figure 2: Land Use Designations on Hastings Drive
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