December 12, 2023 (revised May 12, 2024)

Mr. Stephen Ward

Fourward Holdings Inc. and Quinte’s Isle Campark Inc.
237 Salmon Point Road

RR#1 Cherry Valley ON

KOK 1P0

RE: Natural Hazard Assessment
Quinte’s Isle Campark, Pebble Beach East
Our File: 18 — 2954

Dear Mr. Ward:

Shoreplan Engineering Limited (Shoreplan) was retained to carry out an
assessment of the natural hazards at your property known as Pebble Beach
East located east of Quinte’s Isle Campark and west of Welbanks Road on
Lake Ontario. Previously, Shoreplan prepared a flood hazard assessment
letter report dated July 9, 2019 which was submitted to the Quinte
Conservation Authority (QC) for review and comment. QC provided comments
on April 6, 2020. A follow-up letter dated May 22, 2020, provided our responses
to QC’s comments. On December 1, 2020, QC stated that they accepted the
recommendations in the reports and added their own recommendations. Those
letters are attached for reference.

This report is a natural hazards assessment, including erosion, flood and
dynamic beach hazards, at the subject property. It considers the highwater
levels in 2017 and 2019. We assessed the hazards under the conditions
recommended by the Ministry of Natural Resources as described in Great
Lakes - St. Lawrence River System and Large Inland Lakes. Technical Guides
for flooding, erosion, and dynamic beaches in support of natural hazards
policies 3.1 of the provincial policy statement. (MNR, 2001).

The natural hazards along shorelines include the dynamic beach hazard, the
erosion hazard, and the flood hazard and are defined by the QC Regulation
319/09 and in the Natural Hazards (Section 3.1) of the Provincial Policy
Statement, 2020 issued pursuant to the Planning Act.

Recently, QC completed a Shoreline Management Plan (SMP) for Lake
Ontario shorelines within their watershed (Zuzek, 2022). The subject property
is located within Reach 5 Salmon Point Lighthouse to Point Traverse
Lighthouse, which is a 45km long reach along the south shore of Prince
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Edward County. It is located along the north shore of Soup Harbour which is
located between Salmon Point and Point Petre. The SMP provides information
regarding the natural hazards for Reach 5 that will be discussed below.

Existing Conditions

The site was reviewed by a Shoreplan professional engineer and technicians
visited the site on October 10, 2018, and August 30, 2022. Photographs
presented in this report were taken at those times. The Lake Ontario water
level was recorded to be approximately 74.60 m, Canadian Geodetic Vertical
Datum 1928:78 (CGVD) on October 10, 2018, and August 31, 2022. All
elevations in this report are with respect to CGVD unless otherwise noted. On
October 25, 2018, Shoreplan completed a limited bathymetric survey of the
lakebed fronting the property. Figure 1 provides a site plan of the subject
property (Pebble Beach East) and the previously developed adjacent property
Pebble Beach West.

The shoreline at the site can be characterized as an approximately 2-metre-
high beach bank lying between very gently sloped nearshore and backshore
areas. Nearshore slopes are in the order of 200h: 1v (horizontal (h): vertical(v),
cobble beach slopes are in the order of 20h:1v, and backshore slopes are in
the order of 100h:1v.

The nearshore consists of exposed bedrock with cobble cover from near the
water line to the bank. The cobble deposit varies in width and depth along the
shore. Photo 1 shows views of a cobble berm with wave formed ridges that has
covered the face of the bank and Photo 2 shows a section of exposed bank
with substantially less cobble on the subaerial beach taken in 2018. Photos 3
to 5 shows views of the cobble berm and bedrock nearshore taken in 2022.
The cobbles originate from the gradual erosion of both the shale bank and the
nearshore lakebed. Larger pieces of stone material are worked by wave action
until they have broken and worn down into smaller pebbles and cobbles.

Natural Hazards Assessment

The Provincial Policy Statement identifies three natural hazards that must be
considered along the shores of the Great Lakes: dynamic beach hazard, flood
hazard and erosion hazard. Each of these hazards is discussed below.

Dynamic Beach Hazard

The shorelines of subject property have cobble, shingle and gravel beach
material that shifts with wave action on/offshore and alongshore depending on
the storm wave conditions. Although the beach material along this shoreline
adjusts dynamically, the beach at this site does not meet the definition of a
dynamic beach according to the Technical Guide. There is no dynamic beach
at this site so there is no dynamic beach hazard.
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Erosion Hazard

The erosion hazard has two components, an erosion allowance plus a stable
slope allowance. The stable slope allowance is the bank height times the stable
slope. The stable slope may be assumed to be 3h:1v in the absence of site-
specific geotechnical data. However, the SMP provides a stable slope of
1.75h:1v based on field observations through the study area.

During our site visits in 2018 and 2022, we noted a bedrock shelf at or above
the water’s edge on the day of the site visit. The water level on both occasions
was 74.6m. Our survey of the shoreline profiles found the table land elevation
rises gradually from the crest of the bank near the shoreline. A table land
elevation of 76.6m or bank height of 2m would be representative of the bank
across this site. Using the stable slope provided in the SMP of 1.75h:1v, the
stable slope allowance is 3.5m.

The erosion allowance is calculated as 100 times the average annual
recession rate (AARR) for an unprotected shoreline. MNR (1975) presented
erosion data ranging from 0 to 0.2m/year for Prince Edward County. A
recession rate of 0 m/year was reported for Athol Township for the period 1952
to 1967. This is in contrast with the AARR reported in the SMP based on a
review of air photographs from 1978 and 2018. Recession rates of 0.21 and
0.42m/year were reported for Reach 5 with the highest rate given for the
shorelines between Salmon Point to Point Petre. Appendix B of the SMP
provides examples of the aerial photo comparisons. Quinte’s Isle Campark
(Pebble Beach West) photos are included. However, no comparison of the
shoreline or vegetation line positions are provided. Orthophotos of the
shoreline in front of the wetland east of the subject property (Pebble Beach
East) are included. A comparison of the historical vegetation line positions and
AARR are provided on 1978 orthophoto.

None of this information specifically addresses the subject site. We reviewed
the change of the vegetation line position over time which is similar to the
method used for the east shoreline in Reach 5 of the SMP. Several sources of
information were available to us. Those included orthophotos from 1974 and
2016 as well as a topographic survey by Ivan B Wallis OLS (IBW) of the subject
property on February 24, 2023. The vegetation line in the 1974 and 2016
orthophotos were compared. Figures 2 and 3 show the comparison of the 1974
and 2016 lines on the 1974 and 2016 orthophotos respectively. The 2016
vegetation line (red dashed line) is lakeward of the 1974 position (cyan line)
across the site except near Welbanks Road where it shifts landward. The
figures also present the location of the surveyed top of bank provided in the
2023 IBW survey. The 2023 top of bank is landward of the 2016 vegetation
line.

The comparison of the vegetation lines positions between 1974 and 2016
indicates the shoreline along Pebble Beach East is either stable or accreting.
We observed the bank has a wave cut scarp which is analogous to profile
adjustment as opposed to long term erosion. To include a conservative
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allowance for wave action at design high water levels we have used an AARR
of 0.1 m/year. This is similar to rates others have reported for shorelines with
sedimentary rock nearshores. The erosion allowance is 100 times the AARR,
or 10m, using an AARR of 0.1m/year.

Adding the stable slope allowance (3.5m) to the erosion allowance (100m), the
erosion hazard limit is 13.5m landward of the toe of the bank. Figure 4 shows
the location of the erosion hazard limit.

Flood Hazard

The flood hazard limit is defined as the 100-year flood level (which is the
instantaneous water level with a 1% probability of occurrence) plus an
allowance for wave uprush and other water related hazards.

MNR (1989) determined that the 100-year flood level along this section of
shoreline was 75.7m. Shoreplan prepared an assessment of the flood hazard
of this property in 2018. The letter report attached provides details of that
assessment. The report noted that the MNR (1989) flood level may not be
representative because of the highwater levels that occurred in 2017 and 2019.
A follow-up letter produced by Shoreplan (2020) provided our assessment of
the impacts of higher water levels (75.91m) at this site which was reviewed and
accepted by QC.

The SMP provides a 100-year flood level of 76.02m (76.07m IGLD 1985) for
Reach 5 which is 0.11m higher than the water level referenced in our follow-
up report. Using the same method described in our previous report, the wave
uprush limit was calculated at the SMP 100-year flood level of 76.02m. Figure
4 shows the position of the calculated flood hazard limit. The flood hazard is
the most landward of the shoreline hazards and is therefore the limit of the
shoreline hazard on this property.

Development

Quinte’s Isle Campark proposes to build a seasonal trailer development on the
subject property, with park model trailers as defined in the Ontario Building
Code. The proposed trailer sites and site grades are shown on Figure 5. No
dynamic hazard is present. The sites are outside the erosion hazard. Some of
the trailers are located within the flood hazard.

The nature of the flooding from Lake Ontario at this site can be described as
minor. Under design conditions, the flooding extends inland due to the near flat
nature of the back shore. The flooding is caused by waves that pass the berm
crest and flood inland traveling as low bores, not the wave height found on the
lake. Such flooding does not put users of the site into any real danger and will
not cause any notable physical damage. We expect the depth of water due to
wave uprush to be in the order of 0.1m which is much less that the depths
permitted by the QC (2019, p.28). The trailer sites that are within the flood
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hazard have safe access for people and vehicles at all time under the
conditions defined in the PPS.

Landscape grading is proposed for the property. It raises the grade along the
lakeside of the trailer sites to elevation 76.6m. Landscaping plans call for this
area to be planted with erosion resistant seed. These measures will prevent
flood waters from approaching the trailer sites.

In addition, we understand floodproofing measures are to be implemented at
the trailers to act as a buffer should design conditions be exceeded. It is our
understanding that the proposed park model trailers have floor elevations and
openings 0.75 m above the ground level. It is our opinion that this 0.75m buffer
is sufficient to guard against wave uprush that might occur at this site should
design conditions be exceeded. Land around the trailers will also have positive
drainage towards the lake.

As described above the flood depth is expected to be 0.1m or less where the
trailers are located within the flood hazard. For the current site layout, all
parking areas and roads are outside the flood hazard limit. Vehicles and people
have a way to safely enter and exit the area during flooding and other
emergencies.

No new hazards will be created. Existing hazards will not be aggravated by the
development.

In 2020, QC reviewed the flood hazard assessment (Shoreplan, 2019 and
2020) for this property. QC agreed with the recommendations of that report
and found that the proposal met QC’s flood proofing policies. Staff
recommended the following:

o “The best solution is to move the entire development farther from the
Lake which would eliminate all potential flooding from wave uprush due
potential increase in the 100 year static flood elevation.

o Or, increase the grade of the sites closest to the lake. This option was
suggested in the report.

o Or, install an armour stone barrier similar to phase 1.”

A Site Plan application has been prepared by RFA Planning Consultant Inc.
(Site Plan B1 RFA Project No. 337-B1 dated November 30, 2023) and Grading
and Stormwater plan was developed by Greer Galloway (Project No. 16-3-
7613 dated December 6, 2023). The grading plan (Sheet G-01 shows on
Figure 5) shows the trailer sites and proposed grades. The trailer sites were
shifted land ward and space was included for access to the water and other
ecological features on the site. The proposed grading plan addresses the flood
hazard in the low-lying areas with minor grading changes (hatched areas
identified on Figure 5). The fill material will be native material protected with
erosion resistant plants and seed which is appropriate protection for this site.

Although we do not expect that future construction access is required for this
property, access to and along the shoreline is provided between and behind
the proposed trailer sites at several locations along the property.
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Conclusions

The dynamic beach hazard does not apply to this site. The erosion hazard limit,
even by most conservative estimates, is not the governing hazard at the site.
None of the proposed sites are located within the erosion hazard.

The flood hazard limit was updated using the same method as our previous
assessment except at a higher water level, 76.02m. The flood hazard is the
governing hazard at this site. The calculated flood hazard limit is shown on the
site plan in Figure 5. The flood hazard limit extends onto the site along the
south side of the development.

The PPS permits development within hazardous lands where the effects and
risk to public safety are minor and could be mitigated in accordance with the
provincial standards. The nature of the flooding at this site can be described
as minor. Flooding concerns can be addressed by landscape grading.

It is QC’s policy not to allow development within the flood hazard.
Notwithstanding that policy, new development may be permitted if it can be
demonstrated to the satisfaction of QC that the control of flooding at this site
will not be affected and other policies can be met. QC previously reviewed
development plans for this property and recommended mitigation measures
including relocation, or grading, or a low armour stone wall. The proposed
grading plan for the site, shown in Figure 5, raises the low-lying areas within
the existing flood hazard to elevation 76.6m or higher addressing the hazard.

We trust that this report describes the natural hazards at this site. Do not
hesitate to contact the undersigned if you should have any questions regarding
this letter report.

Yours truly,
Shoreplan Engineering Limited

_h\'ll /i o . ,. . : ’._::
/L JE.GRAHAM &4
L

A\, Way 13,2024 /'

~ 7
|

. ey 4
J. E. Graham, P. Eng. et OF =

cc Ruth Ferguson Aulthouse, RFA Planning Consultant Inc.
Matthew Mcintosh, Greer Galloway

Encl.
Shoreplan Letter Report dated July 9, 2019.
Quinte Conservation Letter dated April 6, 2020.
Quinte Conservation Letter dated December 1, 2020.
Shoreplan Letter, dated May 22, 2020.
Site Plan B1 RFA Project No. 337-B1
Grading and Stormwater Plans prepared by Greer Galloway (16-3-
7613
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Photo 1 Pebble Beach East (2018)
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Photo 2 Pebble Beach East (2018)
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Photo 3 Pebble Beach East (2022)
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Photo 4 Pebble Beach East (2022)
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Photo 5 Pebble Beach East (2022)
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