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Presentation Outline

• Project overview

• Shoreline Observations and Inventory

• Technical Analysis

• Hazard Mapping for Erosion, Flooding, and Dynamic Beaches

• Management Recommendations

• Questions
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Project Overview

The responsibilities for regulating natural hazards associated 
with floodplains and coastal erosion in the Province of Ontario 
rests with Conservation Authorities and the Ministry of 
Northern Development, Mines, Natural Resources and 
Forestry. This mandate is outlined in the Conservation 
Authorities Act and Ontario Regulation 97/04 which pertain to 
regulation of development on hazardous lands through 
Ontario Regulation 161/06 for the Hamilton Region 
Conservation Authority.
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The HCA has retained Zuzek Inc. partnered with SJL Engineering 
Inc. and DHI Water and Environment Inc. to undertake the Lake 
Ontario and Hamilton Harbour Shoreline Management Plan. 

Sustainable coastal development 
Integrated coastal zone management 

Protect new development from coastal hazards
Increase the resilience of coastal communities
Incorporate nature-based options to reduce coastal hazards

The outcomes from the shoreline management study will help 
with planning and permitting activities, and provide 
recommendations on effective approaches for shore protection
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Major Components of the SMP

• Field work

• Technical analysis

• Hazard Mapping (Erosion, Flooding, Dynamic Beaches)

• Public Feedback

• Shoreline Management Plan Report



6

Bathymetric Survey
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Topographic LiDAR
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Aerial Oblique Photography

1140 photos
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Project Reaches
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Shoreline Protection Database
Data summarized by reach for:

• Armoured vs natural shoreline

• Structure type

• Structure condition

• Design
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Shore Protection Database



15

Shoreline Protection Database - Statistics 
Reach 1
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Shoreline Protection Database - Statistics 
Reach 2
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Shoreline Protection Database - Statistics 
Entire Shoreline
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Shoreline Protection Database - Statistics 
Entire Shoreline
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Preliminary 
Hardening 
Analysis
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Burlington WL Gauge Analysis

• Combined flood level is combination of static lake level & local storm surge

Tr Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MAX 

Annual

1.5 74.29 74.27 74.35 74.61 74.73 74.78 74.77 74.68 74.55 74.43 74.32 74.29 74.78

2 74.66 74.68 74.78 74.98 75.09 75.11 75.07 75.00 74.88 74.74 74.65 74.64 75.11

5 74.90 74.94 75.02 75.24 75.36 75.36 75.30 75.20 75.05 74.89 74.82 74.82 75.36

10 75.03 75.07 75.14 75.38 75.50 75.50 75.43 75.30 75.12 74.96 74.89 74.91 75.50

20 75.13 75.17 75.23 75.49 75.61 75.62 75.55 75.39 75.18 75.01 74.94 74.97 75.62

25 75.16 75.20 75.26 75.52 75.65 75.65 75.58 75.41 75.20 75.03 74.96 74.99 75.65

50 75.24 75.28 75.33 75.61 75.74 75.75 75.67 75.48 75.24 75.07 75.00 75.04 75.75

100 75.31 75.36 75.40 75.70 75.83 75.84 75.76 75.54 75.28 75.10 75.04 75.08 75.84

200 75.38 75.42 75.45 75.77 75.91 75.93 75.84 75.59 75.31 75.13 75.07 75.12 75.93

MAX Obs. 75.25 75.30 75.34 75.62 75.80 75.89 75.78 75.52 75.23 75.25 75.18 75.22 75.89

Distribution Weibull Weibull Weibull Weibull Weibull Weibull Weibull Weibull Weibull Weibull Weibull Weibull

Corr.

Coefficient 0.974 0.986 0.992 0.990 0.991 0.989 0.985 0.984 0.993 0.980 0.985 0.979

Predicted Monthly Mean Static Lake Level - Plan2014 (m IGLD85')

Static Lake Levels (1900 – 2020):
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Burlington WL Gauge Analysis

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec MaxARI 

(years) (Dec-Feb) (Jan-Mar) (Feb-Apr) (Mar-May) (Apr-Jun) (May-Jul) (Jun-Aug) (Jul-Sep) (Aug-Oct) (Sep-Nov) (Oct-Dec) (Nov-Jan) Annual

1.5 0.25 0.25 0.24 0.21 0.15 0.10 0.09 0.10 0.12 0.16 0.20 0.23 0.25

2 0.28 0.27 0.26 0.23 0.17 0.11 0.10 0.11 0.14 0.17 0.22 0.26 0.28

5 0.35 0.33 0.31 0.28 0.23 0.15 0.14 0.15 0.18 0.21 0.29 0.34 0.35

10 0.41 0.37 0.36 0.33 0.29 0.19 0.18 0.19 0.21 0.24 0.35 0.39 0.41

20 0.47 0.42 0.43 0.39 0.36 0.24 0.23 0.24 0.24 0.27 0.42 0.45 0.47

25 0.49 0.44 0.46 0.42 0.38 0.26 0.25 0.26 0.24 0.28 0.44 0.47 0.49

50 0.56 0.49 0.55 0.51 0.49 0.33 0.32 0.33 0.27 0.30 0.52 0.52 0.56

100 0.62 0.54 0.68 0.62 0.62 0.43 0.41 0.43 0.30 0.33 0.60 0.58 0.68

200 0.69 0.59 0.85 0.78 0.80 0.55 0.53 0.55 0.32 0.35 0.68 0.63 0.85

MAX Obs. 0.42 0.53 0.40 0.75 0.29 0.25 0.56 0.18 0.23 0.28 0.30 0.60 0.75

Distribution Pareto (MoM) Weibull FTII (Frechet) FTII (Frechet) FTII (Frechet) FTII (Frechet) FTII (Frechet) FTII (Frechet) Pareto (MoM) Pareto (MoM) Weibull Weibull

Corr.

Coefficient
0.992 0.993 0.997 0.985 0.990 0.971 0.955 0.969 0.992 0.992 0.995 0.989

Predicted Monthly Storm Surge Magnitude - Burlington (m)

Local Storm Surge (1971 – 2020):
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Burlington WL Gauge Analysis

• Assessing 100-year combined flood level requires Joint Probability Analysis 
(JPA):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec MaxARI 

(years) (Dec-Feb) (Jan-Mar) (Feb-Apr) (Mar-May) (Apr-Jun) (May-Jul) (Jun-Aug) (Jul-Sep) (Aug-Oct) (Sep-Nov) (Oct-Dec) (Nov-Jan) Annual

1.1 74.54 74.53 74.60 74.83 74.88 74.87 74.85 74.77 74.68 74.58 74.52 74.52 74.88

2 74.94 74.94 75.03 75.21 75.27 75.21 75.16 75.09 75.01 74.89 74.88 74.89 75.27

5 75.20 75.21 75.29 75.48 75.55 75.48 75.41 75.30 75.18 75.06 75.05 75.09 75.55

10 75.34 75.35 75.43 75.63 75.71 75.62 75.55 75.42 75.26 75.14 75.14 75.19 75.71

20 75.45 75.46 75.54 75.76 75.83 75.76 75.67 75.53 75.33 75.20 75.22 75.28 75.83

25 75.48 75.50 75.57 75.80 75.88 75.80 75.71 75.56 75.35 75.22 75.25 75.30 75.88

50 75.58 75.59 75.67 75.92 76.01 75.92 75.83 75.65 75.41 75.27 75.32 75.37 76.01

100 75.68 75.69 75.79 76.05 76.15 76.04 75.94 75.75 75.46 75.32 75.40 75.45 76.15

200 75.79 75.79 75.97 76.22 76.33 76.17 76.07 75.88 75.51 75.37 75.52 75.53 76.33

MAX Obs. 75.47 75.51 75.55 75.83 76.07 76.03 75.98 75.74 75.46 75.32 75.19 75.37 76.07

Predicted Joint Probability Flood Levels - Burlington (m IGLD85')

 Same result at Port Weller (+76.15 m IGLD85’)
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Storm Surge Modelling

• Storm surge modelling completed to determine if surge component is 
different for other parts of the Hamilton CA shoreline:
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Hazard Mapping for Erosion, Flooding & 
Dynamic Beaches

Shoreline hazards are defined in the Conservation Authorities Act & 
MNRF Technical Guide (2001)

Erosion hazard

• Erosion hazard is defined as “the predicted long term stable slope 
projected form the existing stable toe of the slope or from the 
predicted location of the toe of the slope as that location may 
have shifted as a result of shoreline erosion over a 100-year 
period.”
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Hazard Mapping for Erosion, Flooding & 
Dynamic Beaches

• Flooding hazard

Flooding hazard is defined as “the 100-year flood level plus an 
appropriate allowance for wave uprush (and other water related 
hazards)”

• Dynamic Beach hazard
“Where a dynamic beach is associated with the waterfront lands,                   
the appropriate allowance inland to accommodate dynamic 
beach movement”
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Management Recommendations 

• Shore Protection Guidance

• Guidance for shoreline protection structure
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Questions?
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Jonathan.Bastien@conservationhamilton.ca
905-525-2181 ext #138

Srahman@conservationhamilton.ca
905-525-2181 ext #175

www.conservationhamilton.ca

@hamiltonconservation
@HamiltonConservation
@Hamilton_CA

Contact Information
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Thank You




