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Executive Summary
In 2020, Dillon Consulting Limited (Dillon) worked collaboratively with the Village of
Sussex Corner (Village or Sussex Corner) to submit a proposal to the Environmental Trust
Fund (ETF) of New Brunswick to seek funds to develop a Climate Change Vulnerability
Assessment. Upon approval of this funding request, Dillon was engaged to complete a
Community Climate Change Adaptation Plan (CCAP) in addition to the Vulnerability
Assessment.
The main objectives of this CCAP are to identify the climate change vulnerabilities of
Village infrastructure, assets and components, and to develop strategic adaptation
measures and recommendations that will increase the Village’s resilience to the
impacts of climate change.

Vulnerability Assessment
The project employed two methods for assessing Village infrastructure. (1) Infrastructure
assessment in alignment with steps defined within ISO 31000 - Risk Management
Principles and Guidelines and (2) spatial assessment to determine Village components
impacted by flood events using expected high flood elevations.

Infrastructure Assessment
The purpose of the infrastructure assessment was to identify climate change impacts to
specific categories of Village infrastructure. The asset categories and corresponding
key components evaluated in this project are:
Transportation Assets: Asphalt Roadways and Parking Lots, Asphalt and Concrete
Sidewalks, Gravel or Natural Pedestrian Trails, Bridge
Waste, Wastewater, Storm Assets: Well House Buildings, Wastewater Pump Stations,
Standpipe Reservoir, Booster Station, Underground Piping, SCADA
Community Structures: Foundation/ Structure, Roof (shingles), Pre-engineered Steel
Buildings, Exterior Finishes, Mechanical/ Electrical
Parks and Recreational Elements: Parks and Trails, Ball Field, Trout Creek
Once the infrastructure components were identified, a four-step process was initiated
to determine the vulnerability of each infrastructure component:
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1. Identify potential risk interactions between infrastructure components and
climate hazards;
2. Calculate the probability of occurrence for climate hazards using current climate
data and future climate projections;
3. Determine the severity of an impact of each feasible interaction between a
climate hazard and an infrastructure component; and
4. Calculate the risk score corresponding to defined risk levels (i.e. negligible, low,
moderate, or high) by multiplying the probability of occurrence with the severity
of the impact.
The calculation of a risk score is based on the following fundamental equation:
Risk Score = Probability x Severity
The infrastructure assessment resulted in the identification of twenty-nine (29) low risks,
thirteen (13) moderate risks, and zero (0) high risks, as listed in Appendix B. The identified
moderate risks related to the following assets: Roadways and paths, Wastewater Pump
Station #1, the SCADA system, underground pipes, asphalt roof shingles, the ball field,
and Trout Creek.

Spatial Assessment
A spatial assessment was conducted using flood extent mapping to visually identify
which Village assets were potentially vulnerable to flooding. Assets were located on a
map and assigned a risk level of either high, moderate, or low depending on their
proximity to the flood extents, where:


Components inside the flood zone were deemed a high risk;



Components close to the flood zone were deemed a moderate risk; and



Components outside of the flood zone were deemed a low risk.

As the spatial assessment was more qualitative in nature, Village staff and public
stakeholders from the community of Sussex Corner were engaged to comment on
vulnerable infrastructure or areas within the community. Engagement activities were
completed as part of this project through a series of interviews, workshops and online
activities, specifically these consisted of:


Targeted Interviews with Village Staff;



An Online Vulnerability Mapping Exercise through Social Pinpoint tools; and
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An Adaptation Options Review at a Council Meeting.

The spatial assessment identified nine (9) high risks and four (4) moderate risks for
consideration. The identified high risks resided within the following infrastructure
categories: Private dwellings, roads, wastewater assets, and community elements (i.e.
Parks and Open Spaces, and Trout Creek).

Adaptations and Recommendations
In the context of this assessment, Adaptation measures are actions concerned with
upgrading infrastructure components, or creating new studies and plans. These actions
are characterized by their need for funding and capital investment; and
Recommendations are actions concerned with reviewing and/or modifying processes
and systems that are currently in place to facilitate continuous improvement
The development of adaptations and recommendations from this assessment included
a review of anticipated climate change vulnerabilities induced by the climate hazard
(i.e., flooding, high temperatures, etc.).
The assessment identified that the climate hazards that generated the highest number
of vulnerabilities related to flooding and heavy rainfall events. At least one (1)
adaptation measure or recommendation was identified for each interaction resulting in
a moderate or high risk score.
The final list of adaptation and recommendations are provided in Appendix E.
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1.0

Introduction

1.1. Project Background
The Village of Sussex Corner (Sussex Corner or Village) is located in southern New
Brunswick and shares a border with the Town of Sussex. The Village is experiencing
many of the climate change impacts documented elsewhere in southern New
Brunswick, including rising temperatures, increased annual rainfall, less snowfall, more
extreme rain events, and warmer winters. Moreover, Trout Creek runs through the
Village and presents flooding and erosion concerns to the community. As part of the
Village’s commitment to improving climate resilience, the Village has undertaken this
important initiative to examine how it can better manage its infrastructure, services and
community elements, and improve its resilience to climate change impacts.
In an effort to better understand the potential climate change impacts on Village
infrastructure, Dillon Consulting Limited (Dillon) worked collaboratively with the Village
to submit a proposal to the Environmental Trust Fund (ETF) of New Brunswick to seek
funding to complete a Climate Change Adaptation Plan (CCAP or Plan). The ETF
provides assistance for action-oriented projects with tangible and measurable results,
aimed at protecting, preserving and enhancing the natural environment.
The project consists of a climate change vulnerability assessment, community
engagement, and development of a final CCAP which highlights adaptation measures
and recommendations to be considered by the Village.

1.2. Project Scope
The CCAP consisted of two (2) phases, 1) a vulnerability assessment phase and 2) an
adaptation planning phase.
The vulnerability assessment phase assessed the degrees of risk that specific local
climate hazards can impose on Village infrastructure, core services, and operations
through both qualitative and quantitative approaches to the assessments. The
quantitative approach was employed during the infrastructure assessment and this
effort included a risk scoring method aligned with ISO 31000 Risk Management
Principles and Guidelines. In the process accompanying the quantitative assessment, a
qualitative approach was applied during the spatial assessment, involving facilitated
discussion between Village staff and Dillon team members on flooding-related impacts
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in the community. This phase concluded with a final compiled list of the identified high,
moderate, and low risk interactions between Village assets, services, and operations,
and the identified climate hazards for the region.
The adaptation planning phase identified strategic and feasible climate change
adaptation measures and recommendations that are expected to help in managing
and mitigating the Village’s high and moderate risk interactions that were identified
during the vulnerability assessment phase.
The tasks associated with each phase of the scope of work for this CCAP are
summarized below.
1. Vulnerability Assessment Phase






Background Review


Reviewed infrastructure data and compiled a list of critical infrastructure,
core services, and external service providers;



Reviewed past reports completed on Village infrastructure



Compiled existing climate change data and projections for the region; and



Reviewed flood levels and mapping available through the Province of New
Brunswick.

Targeted Interviews


Conducted one-on-one, key person interviews with Village staff with
knowledge of community infrastructure; and



Compiled an initial list of climate change vulnerabilities within the
community

Community Engagement Session


Developed an online engagement platform using Social Pin Point (SPP)
community engagement platform software for community participation in
an online mapping exercise; and



Finalized a list of interactions to be included in the vulnerability assessment.
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Vulnerability Assessment


Completed a vulnerability assessment matrix and compiled vulnerability
assessment results into a list of high, moderate or low risks stemming from
identified climate change vulnerabilities; and



Completed a qualitative spatial assessment to identify flooding-specific
infrastructure risks through the use of flood elevations.

2. Adaptation Planning Phase




Internal Adaptation Planning Workshop


Reviewed the results from the infrastructure and spatial assessments to
develop strategic and viable adaptation measures and recommendations;



Created a draft list of adaptation options for the Village Council to review;



Finalized a list of adaptation measures and recommendations as per
comments from the Village Council.

Final Reporting


Prepared and submitted a draft and final CCAP to the Village Council.

1.3. Community Engagement
The approach taken towards the development of this CCAP was driven by historical
and projected climate data and an engagement process that facilitated stakeholder
collaboration and community participation. While in-person engagement sessions are
valuable to gain buy-in and acceptance, the engagement sessions as part of this
project was conducted virtually to allow completion of the assessment under the health
and safety restrictions imposed by governments in response to the ongoing COVID-19
pandemic. For this assignment, a virtual vulnerability map was create to help gather
input on community climate change vulnerabilities related to a range of climate
change parameters (i.e., flooding, heavy rainfall, high temperatures, etc.).
Table 1, below, summarizes the various meetings and the engagement session that
contributed to this project.
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Table 1: Engagement Sessions/Meetings Summary

Phase

Engagement
Session/
Meeting

Project
Initiation

Project Initiation
Meeting

Targeted
Interviews

Phase 1:
Vulnerability
Assessment

Phase 2:
Adaptation
Planning

--

September 1 –
9, 2020

Engaged Group

Purpose

Village Project Team

During the Project Initiation Meeting between Dillon and the Village Project Team, all team
members were introduced, the project approach was reviewed and discussed, project roles were
confirmed, and key project milestones were established.

Village Staff – Works
Department Supervisor,
EMO Coordinator, Works
Department Staff

Three (3) targeted interviews were conducted with Village staff to gather input to help identify
potential climate change vulnerabilities to specific Village infrastructure. Interviews were tailored to
the participants’ respective areas of expertise to maximize the value of the input gathered. The
interviews included questions directed towards the identification of past climate change impacts
to specific Village assets that Dillon identified during the background review process. Participants
were also asked about any adaptation measures that have been considered or implemented in
the past to protect Village infrastructure. The targeted interviews identified three (3) potential
vulnerabilities.

Community
Engagement
Session - Online
Vulnerability
Mapping
Exercise

October 1,
2020 – March
31, 2021

Village Community

The community engagement session entailed working together on an online vulnerability mapping
exercise. A map of the Village was pre-populated with the three (3) vulnerabilities identified in the
targeted interviews. The vulnerabilities were displayed as markers with unique icons that the
community could click on for more information. Community members were invited to read and
comment on the preliminary list of identified vulnerabilities, drop in new markers to signify
additional vulnerabilities, or learn about the project through the online platform (Social Pinpoint –
Section 1.3.1 of this Plan). Community input was compiled and integrated into the subsequent
steps of the vulnerability assessment phase. A screenshot of the online vulnerability map is shown in
Appendix A – Online Vulnerability Map.

Internal
Vulnerability
Assessment
Workshop

October 29,
2020

Dillon Internal Staff

A multi-disciplinary team of Dillon staff assigned risk scores to the identified climate
hazard/infrastructure interactions (vulnerabilities) and assigned a high, moderate, or low risk level
to each interaction based on the criteria outlined in Section 2.1.2 of this Plan.

Dillon Internal Staff,
Village Staff

A multi-disciplinary team of Dillon staff developed potential feasible adaptation measures and
recommendations to address the moderate and high risks identified in the vulnerability assessment
phase of this project. This list of strategies was then shared with the Village Council and discussed
and approved during the Council Meeting on February 16, 2021.

Adaptation
Planning
Workshop
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1.1.1 Community Engagement Session – Online Vulnerability
Mapping Exercise (Social Pinpoint)
The Sussex Corner community was engaged through the online community
engagement platform, Social Pinpoint (SPP). SPP allows participants to review project
information at their leisure to comment, ask questions, and contribute to the project.
The Village’s SPP page was launched on October 7, 2020 and the mapping exercise
remained active until March 31, 2021.
A map of the Village was pre-populated with the three (3) vulnerabilities identified in
the targeted interviews. The Village’s online vulnerability map from this engagement
session is available in Appendix A - Village Vulnerability Map. The vulnerabilities were
displayed as markers with unique icons where the community could click on the icons
for more information. The residents of Sussex Corner were able to read and comment
on the preliminary list of identified vulnerabilities, select and place new markers to
signify additional vulnerabilities, or learn about the project through the online platform.
Ultimately, seven (7) additional vulnerabilities were identified by the Village community
through the engagement exercise. Examples of these comments are shown in Figure 1,
below.

Figure 1: Vulnerability Mapping Submissions
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A brief summary of the engagement activity as of March 1, 2021, is shown in Figure 2
below.

Figure 2: Engagement Summary

The results from the mapping exercise helped in gathering more anecdotal information
than is typically available through desktop research. These first-hand accounts provided
strong evidence that certain climate change hazards are negatively impacting Village
infrastructure. This information was translated to specific climate hazard and
infrastructure interactions, which in turn was used to inform the vulnerability assessment
phase.
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2.0 Vulnerability Assessment Phase
2.1. Vulnerability Assessment Methodology
As previously described, the approach to the vulnerability assessment phase involved a
background review to develop an infrastructure component listing and compile
available climate data. This phase of the project was driven by consultation with key
community staff, climate change subject matter experts and project stakeholders in
order to assess the vulnerability of specific Village infrastructure.
The vulnerability assessment was conducted using two methods; an infrastructure
assessment and a spatial assessment, whereby:


The infrastructure assessment focused on the interactions between specific
Village infrastructure and the projected climate hazards excluding flooding
impacts; and



The spatial assessment focused on the interactions between specific Village
infrastructure and flood extents. The spatial risks were evaluated qualitatively with
the use of flood maps.

The methodology employed for each assessment is explained in Sections 2.2.1 and
2.2.2.

2.1.1. Background Review
2.1.1.1. Infrastructure Component Listing
The component listing compiled for this project was developed and informed by two
sources, namely:
1. The Village of Sussex Corner’s Asset Management Plan (2018), which contains
general information related to infrastructure class, infrastructure condition, and
replacement value; and
2. Targeted Interviews with key Village staff, which contributed to the development
of a finalized list of Village infrastructure and services.
Specific infrastructure components were assigned to broader infrastructure categories
dictated by their type, which helped to guide the assessment. The infrastructure
components considered as part of this assessment are shown in Table 2 and Table 3,
below. Table 2 lists the infrastructure components assessed against the climate hazards
listed in Table 4 (Section 2.1.1.2) while Table 3 lists specific Village buildings and facilities
that were considered in the spatial assessment in relation to their proximity to known
flood extents.
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Table 2: Infrastructure Assessment - Asset Listing

Infrastructure Category
Transportation

Waste, Wastewater, Storm Assets

Community Structures

Parks and Recreational Elements

Infrastructure Component
Asphalt Roadways and Parking Lots
Asphalt and Concrete Sidewalks
Gravel or Natural Pedestrian Trails
Bridge
Well House Buildings
Wastewater Pump Stations (#1 and #2)
Standpipe Reservoir
Booster Station
Underground Piping
SCADA
Foundation/ Structure
Roof (shingles)
Pre-engineered Steel Buildings
Exterior Finishes
Mechanical/ Electrical
Parks and Trails
Ball Field
Trout Creek

Table 3: Spatial Assessment - Asset Listing

Infrastructure Category

Transportation

Waste, Wastewater, Storm Assets

Community Structures

Community Elements
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Infrastructure Component
Roads:
 Allison Drive
 Cunningham Avenue
 Plant Road
 Creighton Drive
 Nature Trail
 Skyline Avenue
Well House 1
Well House 2
Well House 3
WWPS #1 (Trout Creek)
WWPS #2 (Post Road)
Standpipe Reservoir
Booster Station
Village Hall
Works Garage
Amphitheatre
Sullivan Park
McMonagle Park
Pleasant Valley Park
Thomas Keltie Memorial Park
Trout Creek
Private Dwellings
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2.1.1.2. Climate Hazards
Through a review of available climate data, seven climate hazards were identified as
relevant for the assessment due to their potential impacts on the selected Village
infrastructure. Moreover, through the use of multiple publicly available data sources,
climate data was collected for the Village of Sussex Corner, shown in Table 4, below.
Observed historical climate data was compiled for the period 1981 to 2010. Climate
change projections were compiled for the time period between 2069 and 2099, and
2045 and 2055 using an ensemble of Global Climate Models with an emission scenario
of Representative Concentration Pathway (RCP) 8.5, aligning with a “business as usual”
condition resulting from ongoing, continued growth in global GHG emissions.
RCP’s are scenarios that describe alternative trajectories for carbon dioxide emissions
and the resulting atmospheric CO2 concentrations from 2000 to 2100. RCP8.5 represents
a global temperature increase of 3.2 to 5.4°C, as well as an increase in extreme rainfall
and other weather events (Climate Nexus, 2021). The emission scenario of RCP 8.5 was
selected to best inform the vulnerability assessment, which in turn informs risk
management planning. Globally, GHG emissions in the 2020’s continue to grow.
Selecting a lower emission RCP would assume global GHG reductions that have yet to
occur, resulting in a vulnerability assessment that may under-estimate future impacts.
Selecting an RCP that aligns with recent and current global GHG emissions trends is
preferable for applications intended to inform risk management planning.
Climate data projections for high temperatures, low temperatures, heavy rainfall, and
freeze-thaw cycles were collected from readily available open sources, specifically:


Ouranos, a Canadian non-profit organization specializing in climate scenarios
and projections, and adaptation planning;



ClimateData.ca, an online climate data portal produced collaboratively by
Canada’s leading climate organizations and supported, in part, by the
Government of Canada, and;



The Climate Atlas of Canada, an online database with downscaled climate
data that integrates interactive web design with climatology, cartography, and
storytelling to better support education and applied decision-making.

Data for freezing rain was obtained through published research on the Possible Impacts
of Climate Change on Freezing Rain Using Downscaled Future Climate Scenarios
(Cheng et al., 2011). Wind data was obtained through review of published research
journals containing downscaled wind speed data for Canadian Provinces (Cheng et
al., 2014). Projections for snowfall were obtained through an internal statistical analysis
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conducted by a certified meteorologist at Dillon. Drought conditions were assessed
qualitatively based on data on dry days and longest spells of >30°C days obtained from
Climate Data.ca and the Climate Atlas. Table 4 lists the climate hazards considered in
the vulnerability assessment and the corresponding climate data source. As shown,
high temperatures, heavy rainfall, freezing rain and high winds are expected to trend
upwards.
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Table 4: Climate Hazards

Climate Hazard
High Temperatures
Average number of days per year with a
maximum temperature > +30°C

Low Temperatures

Average number of days per year with a
maximum temperature < -25°C

Heavy Rainfall

Average number of days per year with
rainfall ≥ 20 mm

Freeze-Thaw Cycles

Daily maximum temperature > 0°C and the
daily minimum temperature is ≤ -1 °C

Freezing Rain

Average number of days with rain or ice
pellets lasting longer than 6 hours

Snowfall
Average number of days per year with
snow ≥ 10 cm

High Wind Gusts

Average number of days per year with
wind gusts ≥ 70 km/h

Drought Conditions – Hot Days

Stretch of hot days combined with dry
weather. Units shown are: Longest spell of
>30°C days
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Baseline
Value
(1981 – 2010)

Mid-Term
Projected Value
(2045 - 2055)

Long-Term
Projected Value
(2069 - 2099)

Source

1.5
Days/Year

9.6
Days/Year

33.2
Days/Year

ClimateData.ca

1.8
Days/Year

0
Days/Year

0
Days/Year

ClimateData.ca

14.5
Days/Year

16.7
Days/Year

18.1
Days/Year

ClimateData.ca

81.4
Occurrences

74.4
Days/Year

67.4
Occurrences

Climate Atlas

0.9
Day/Year

N/A

1.1
Days/Year

Cheng et al. Study

8.1
Days/Year

2.0
Days/Year

1.0
Days/Year

Internal Analysis

2.5
Days/Year

N/A

3.0
Days/Year

Cheng et al. Study

1.1
Days

4.2
Days

14.1
Days

Climate Atlas

Trend
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2.2. Vulnerability Assessment Methodology
2.2.1. Infrastructure Assessment Methodology
The methodology used for this assessment is in alignment with ISO 31000 Risk
Management Principles and Guidelines and classical risk assessment best practices. The
process required executing four (4) key steps to complete the infrastructure vulnerability
assessment of Village infrastructure. These are:
1. Identify potential risk interactions between infrastructure components and
climate hazards;
2. Calculate the probability of occurrence for climate hazards using current
climate data and future climate projections;
3. Determine the severity of an impact of each feasible interaction between a
climate hazard and an infrastructure component; and
4. Calculate the risk score corresponding to defined risk levels (i.e. negligible, low,
moderate, or high) by multiplying the probability of occurrence with the severity
of the impact.
The calculation of the interaction risk score is based on the following fundamental
equation:
Risk = Probability x Severity
Where;


Probability is the statistical frequency/probability of specific climate hazard
thresholds being reached historically, and in the future; and,



Severity is a measurement of the climate hazard’s impact on a particular asset.

2.2.1.1. Step 1: Risk Interactions
A multidisciplinary team at Dillon identified the possible interactions between the
studied climate hazards and Village infrastructure using an interaction matrix. The
interaction matrix was then further expanded through the formation of vulnerability
statements which provide general initial descriptions of the expected impacts. For
example, one initially identified interaction was between asphalt roadways and high
temperatures, and the corresponding vulnerability statement for this interaction
identified a concern regarding the rutting from the softening and deterioration of
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asphalt surfaces due to heat stress. The matrix and vulnerability statements were then
distilled during the Internal Vulnerability Assessment Workshop. The aforementioned
interaction matrix is shown in Appendix B – Vulnerability Interaction Matrix and Scores.

2.2.1.2. Step 2: Probability of Occurrence
For the purposes of this project, the scale factor values for probability spanned a scale
from 1 to 7, with 1 considered to be of the lowest probability (Negligible; Improbable)
and 7 being the highest probability (Often; Highly Probable).
The probability scoring criteria was tailored for the project by Dillon and was informed
by criteria successfully applied on similar assessments and adapted from ISO 31000’s
Risk Management Guidance. To assign a probability score, the historical and future
occurrence probability values were obtained from the climate data sources for each
climate hazard (Section 2.1.1.2). Historical climate data was assigned a score from 1-7
based on professional judgement using the criteria outlined in Table 5, below. Historical
climate data was assigned a score of “Occasional” (3) or “Moderate; Possible; Normal”
(4).
Assigning a future probability score for each climate hazard required a simple
calculation to relate the future projection back to the historical climate value. The
calculation required taking the average future climate projection value (average
occurrences per year), dividing it by the historical climate hazard value, and multiplying
by 0.5, which is the median probability value for “Moderate; Possible; Normal” score.
Table 5: Probability of Occurrence

Score
1
2
3
4
5
6
7

Descriptor
Negligible; Improbable
Remotely Possible
Occasional
Moderate; Possible; Normal
Likely; Frequent
Probable
Often; Highly Probable

Occurrence Range
>0 to 0.05
0.05 to 0.1
0.1 to 0.25
0.25 to 0.75
0.75 to 1.25
1.25 to 2
>2

2.2.1.3. Step 3: Severity of Impact
The consequences of the climate change impacts were assessed by a multidisciplinary
team of Dillon specialists where severity scores were assigned by specialist participants

Climate Change Adaptation Plan
Draft Report

13

Vulnerability Assessment Phase
during an internal Vulnerability Assessment Workshop. Here, severity scores were
assigned to each risk and potential consequences of the events were discussed which
in turn helped provide rationale for the scores selected. The Dillon workshop
participants discussed the potential consequences of the event, providing detail to
provide rationales for the assigned severity scores. Professional assessment and
judgement informed the determination of which severity rating category applied for
each consequence, and accordingly, its corresponding Severity Score.
Table 6 presents the scale used to rank the severity of climate interactions. Assigning a
severity score was based on two criteria:
1.

Asset impacts focused on the physical impacts to the infrastructure
components; and

2.

Service impacts focused on the impacts to each component’s capacity to
provide specific functions, services, and operations.

Table 6: Severity of Climate Hazard Impact

Score

Descriptor

Asset Impacts

Service Impacts

0

No effect

Negligible; Not applicable

1

Measurable

Very low; Superficial Damage

2

Minor

Negligible; Not Applicable
Very low; Some measurable
change
Low; Slight loss of
serviceability

3

Moderate

4

Major

5

Serious

6

Hazardous

7

Catastrophic
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Low, Minor repairs required,
Increased Maintenance
Moderate; Repairs required; No
impact on budget; Increased
Maintenance
Some loss of function; Major
repairs required; Some budget
impacts
Loss of function; Significant
impact on budget but can be
repaired
Loss of asset; Complete
replacement required
Extreme; Loss of asset

Moderate loss of
serviceability
Major loss of serviceability;
Some loss of capacity
Loss of capacity; Some loss of
function
Major; Loss of function
Extreme; Loss of asset
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2.2.1.4. Step 4: Interaction Risk Score
Upon determination of the probability and severity scores for the identified climate
hazard/infrastructure interactions, risk scores were calculated for each interaction
vulnerability by multiplying the probability of the climate hazard occurring and the
severity of the climate hazard’s impact on the infrastructure component. The risk scores
correspond to risk levels of defined as high, moderate, low or negligible risk. Figure 3,
below, shows the risk level definitions used in evaluating the risk score for this
vulnerability assessment.

Figure 3: Interaction Risk Scoring Criteria

A negligible score (i.e., green square) within the matrix signifies a negligible risk event
that does not require further consideration. A low score (i.e., yellow square) signifies a
low risk where existing measures are sufficient to manage the risks, but continuous
monitoring should be a consideration. A moderate score (i.e., orange square) signifies a
moderate risk where action may be required to control or lower risks and managed by
continuous improvement. A high score (i.e., red square) signifies a high or
unacceptable risk where high priority or immediate action is required. The results of the
interaction risk scoring process are shown in Appendix B. The moderate risks identified
were further explored in Section 3.0 – Vulnerability Assessment Results of this Plan.
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2.2.2. Spatial Assessment Methodology
An important recurring risk to Village infrastructure is flooding, which is exacerbated by
conditions such as the spring freshet, snow melt, and winter rain events. A spatial
assessment was conducted to visually determine which components of the Village’s
infrastructure are expected to be impacted by flooding now and in the future.
The spatial assessment was completed qualitatively through the review of flood extents
using a Village map and component listing. Assets from Table 3 – Spatial Assessment –
Asset Listing were located on the map and assigned a risk level of either high,
moderate, or low depending on their proximity to the future flood extents. An example
of this is shown in Figure 4, below, where the flood extents are represented as the red
shaded areas. Therefore, if the infrastructure is located:
•

Inside the flood zone, it is deemed a high risk – Action required;

•

Close to the flood zone, it is deemed moderate risk – May be managed by
existing measures; and

•

Outside the flood zone, it is deemed low risk – No action required: advisory only.

Figure 4. Spatial Assessment Methodology
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3.0 Vulnerability Assessment Results
3.1. Infrastructure Assessment Results
Based on the results of the infrastructure assessment, a total of 13 moderate risk
interactions were identified for specific Village infrastructure. These risks are presented in
Table 7 below. Yellow shaded cells signify low risks, while orange shaded cells signify
moderate risks.
Table 7: Infrastructure Vulnerability Results

Infrastructure

Hazard

Asphalt
Roadways and
Parking Lots

High
Temperatures

Asphalt
Roadways and
Parking Lots &
Asphalt and
Concrete
Sidewalks

Freezing Rain

Gravel or
Natural
Pedestrian
Trails

Freezing Rain

Wastewater
Pump Stations
(#1 and #2)

Heavy
Rainfall

Vulnerability
Transportation Assets
Premature deterioration of
asphalt surfaces (softening)
leading to increased
maintenance.
Slippery road conditions can bring
up safety issues and strain on
operations and maintenance
staff.
Increased salt usage can cause
premature deterioration of
roadways leading to increased
maintenance.
Slippery road conditions can bring
up safety issues and strain on
operations and maintenance
staff.

Current
Risk
(2020)

Midterm
Risk 1
(2050s)

Future
Risk
(2080)

6

14

14

16

N/A

16

16

N/A

16

20

N/A

20

20

20

20

Water, Wastewater, Storm Assets
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Pumping stations frequently go
into overflow during the Spring
seasons due to possible I&I
concerns. Pump station pumps
can be overwhelmed or fail,
leading to sewage backup in
homes or emergency overflow.
There are costs associated with
pump replacements,
maintenance, contracting, and
more due to a transfer agreement
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Underground
Piping

SCADA

with the Town of Sussex (Town
treats the Village's flow).
Older/ poorly insulated pipes and
manholes experiencing frost
heaves leading to water
infiltration and increased
maintenance needs.
Extended growing seasons can
lead to vegetation obstructing
signals and antennae - The
Village has had to raise antennae
to get better line of sights. This
interaction results in maintenance
nuisances and additional costs.
Damage or potential losses of
asset components.
Damage or potential losses of
asset components.

Freeze-Thaw
Cycles

High
Temperatures

SCADA

Freezing Rain

SCADA

High Wind
Gusts

24

24

24

9

14

21

20

N/A

20

15

N/A

20

8

14

14

12

N/A

16

20

20

20

9

12

15

Community Structures
Roof (shingles)

High
Temperatures

Sun (UV) exposure leading to
premature deterioration of
shingles.

Parks and Recreational Elements
Ball Field

Trout Creek

Trout Creek

High Wind
Gusts

Heavy
Rainfall

Drought
Conditions

Equipment such as dug outs/
fencing/ netting could be
damaged or lost leading to
increased replacement costs and
loss of serviceability (small loss of
revenue).
Banks are highly erodible.
Upstream sediments are being
deposited downstream, causing
the creek bed downstream to be
increasingly filled.
Low water levels can impact
recreational uses in the summer
(e.g. swimming, fishing, etc.).

Mid-term risk scores for the climate hazards, freezing rain and high wind gusts were not defined due to the unavailability
of the corresponding mid-term climate data.
1

3.1.1.1. Transportation Assets
Asphalt roadways and parking lots, asphalt and concrete sidewalks, and gravel or
natural pedestrian trails were found to be impacted by climate parameters such as
high temperatures and freezing rain. A common impact among these components
includes slippery and unsafe travelling conditions, which is an example of a service
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impact. This impact increases the risk of vehicular collisions on roadways which can
consequently increase damage to roadside infrastructure (e.g., guardrails, signposts,
etc.) from these collisions. Additionally, there would also be an increase in the risk of
pedestrian slips, trips, and falls and potential for injury resulting from these conditions. For
these reasons, this impact generally poses a risk to public safety as a whole.
It was also identified that the asphalt roadways and parking lots can deteriorate
prematurely due to rutting under high temperatures and increased UV exposure, as well
as salt damage from salting of the roadways during the winter months.

3.1.1.2. Water, Wastewater, and Stormwater Assets
Under this category, impacted assets include the wastewater pump stations,
underground piping, and the SCADA system. Due to known inflow and infiltration
concerns in the Village’s underground piping, heavy rainfall events can lead to
wastewater pump stations becoming overwhelmed and resulting in emergency
overflow. Consequently, this can lead to sewage backup in homes or environmental
concerns to nearby waterways. Consultation with Sussex Corner key staff identified that
there is a transfer agreement between the Village and the Town of Sussex, which would
mean that an increase in total flow to be treated by the Town would be translated to
higher costs charged to the Village.
Furthermore, older and/or poorly insulated pipes and manholes can experience frost
heaving due to freeze-thaw cycles leading to water infiltration and erosion. This can
lead to increased maintenance and associated capital costs for repairs.
The Village SCADA system is anticipated to be directly impacted by freezing rain and
high wind gusts, and indirectly impacted by high temperatures. Extended growing
seasons from high temperatures can lead to increased vegetation growth which can
create the potential for interference in the signal path between the SCADA system
components and the central monitoring station antenna. The Village has had to raise
the SCADA antennae in the past to re-establish the signal above the growing trees. This
interaction results in increased maintenance costs.

3.1.1.3. Community Structures
For the purpose of the infrastructure assessment, community structures such as buildings
were assessed by individual components or infrastructure categories, namely:


Foundation/structure, which includes construction type, subbase structures, and
building envelope and insulation;
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Roof shingles;



Exterior finishes, which includes siding, and windows; and



Mechanical/electrical components, which includes HVAC (Heating, Ventilation,
and Air Conditioning) systems.

Of the components assessed, roof (shingles) and high temperatures resulted in a
moderate risk interaction due to increased UV exposure leading to premature
deterioration of roof shingles.

3.1.1.4. Parks and Natural Elements
The vulnerability assessment identified that the local ball field is expected to be
impacted by high winds. The ball field and its components such as the dugouts and
netting can be windswept by high winds if not properly secured. This can lead to
financial losses associated with field rentals as well as repair costs.
A significant natural asset investigated as part of this project was Trout Creek, which is a
creek that runs along most of the community. The banks of Trout Creek are highly
susceptible to erosion. Heavy rainfall and runoff can result in negative impacts to Trout
Creek through erosion of the bank walls during high flow and flooding events. In
contrast, drought conditions in the summer months can result in low water levels limiting
recreational use of the creek.

3.2. Spatial Assessment Results
The spatial assessment conducted was qualitative in nature and impacted assets were
discussed on a case-by-case basis throughout the targeted interviews and the internal
vulnerability assessment workshop. The flooding vulnerabilities were assigned high,
moderate, or low classifications based on their proximity to flood-prone areas. The
spatial assessment results are shown in detail in Appendix D – Spatial Assessment
Results. For this project, moderate and high risks identified through the spatial
assessment were prioritized and carried over into the adaptation planning phase of this
CCAP.
Roadways and other transportation infrastructure play an important role in facilitating
connectivity and mobility. Road networks and transportation systems provide
emergency services with access throughout a community when responding to
emergency calls. The road network is critical to sustaining required movements of
emergency vehicles through a municipality, therefore, it is important to consider
impacts to community connectivity due to road network configurations and their
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potential for flooding. Roadways such as Allison Drive and Cunningham Avenue were
deemed at high flood risks. Road networks are crucial to the connectivity of a
municipality and provide residents with a means with which to access employment,
health and social services. Flooding of major roadways can limit the connectivity
between neighborhoods.
Wastewater Pump Station #1 was identified as high flood risk due to its proximity to Trout
Creek and due to past impacts experienced related to flooding. Homes located along
Meadow Crescent, Creighton Drive, Skyline Avenue, and the Mini Home Park on
Bookview Avenue were also identified as high flood risk. Impacts to this area as a result
of high water levels can range from erosion of the creek banks encroaching on
property to the flooding of basements and property damage.
Trout Creek was a main point of discussion throughout this project. Discussed events
included sustained erosion and strong winds bringing trees down into the creek. It was
noted by several members of the Village Council that fallen trees can form logjams
upstream, holding the water back. Once the logjam breaks, the water stored would all
be released at once and flow rapidly downstream. This, in turn, may cause Trout Creek
and adjacent areas to flood, erode the creek banks, and/or cause more trees to fall
into the creek.
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4.0 Adaptation Planning
4.1. Adaptation Planning Methodology
Following the vulnerability assessment phase, an adaptation planning workshop was
held. The purpose of this workshop was to develop adaptation measures for the high
and moderate risk interactions identified during both the infrastructure and spatial
assessments. . During this workshop, appropriate adaptation measures and
recommendations that could be applied to each high and moderate risk were
discussed. These included:


Adaptation measures - actions concerned with updating and creating
infrastructure components, studies, and plans. These actions are characterized
by their need for funding and capital.



Recommendations - actions concerned with reviewing and/or modifying
processes and systems, such as SOPs (Standard Operating Procedures) or
maintenance routines, which are currently in place and are seeing continuous
improvement.

Where applicable, at least one (1) adaptation measure or recommendation was
developed for each high and moderate risk interaction identified in the infrastructure
and spatial vulnerability assessments.

4.2. Adaptation Measures and Recommendations
4.2.1. Adaptation Measures
The developed adaptation measures are presented in Table 8, below. The identified
adaptation measures are discussed in more detail in the sections that follow. A full
summary of Adaptation Measures specific to relevant climate interactions is provided in
Appendix E.
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Table 8. Adaptation Measures

Adaptation Measures

Motivation Factors

Climate Parameter

Heavy Rainfall Adaptations
Conduct a stormwater
management study

Heavy rainfall can cause the existing underground systems and
the creek to become overwhelmed. Hence it is a worthwhile
endeavor to identify specific drainage challenges and viable
green infrastructure and traditional engineering solutions.

Conduct an inflow & infiltration
study

Extra water entering underground systems can affect
wastewater pump station functions and increase costs for the
Village of Sussex Corner associated with the increased
wastewater load treated by the neighbouring Town of Sussex.

Acquire additional submersible
pumps
Install backflow prevention
valves in existing and new
buildings where applicable
Build green infrastructure in the
Village to increase water
infiltration and slow surface flow.

Heavy rainfall overwhelming existing underground systems.

Heavy Rainfall
Flooding

Heavy Rainfall

Heavy Rainfall

Heavy rainfall overwhelming existing underground systems and
prompting overflows and backups.

Heavy Rainfall

Heavy rainfall and flooding greatly impacts roadways
(potentially blocking access to neighbourhood and critical
infrastructure), wastewater treatment capacities, and Trout
Creek.

Heavy Rainfall
Flooding

Flooding Adaptations
Develop a flood/flash flood
response plan
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Adaptation Measures

Motivation Factors

Climate Parameter

Conduct a Wetland Functional
Assessment

Healthy wetlands offer valuable ecosystem services such as
bank stabilization, groundwater recharge, and stormwater
management. Improving and sustaining the health of these
systems are paramount in addressing flooding impacts.

High Temperatures &
Drought Conditions
Flooding
Heavy Rainfall

Heavy rainfall and flooding greatly impacts roadways
(potentially blocking access to neighbourhood and critical
infrastructure), wastewater treatment capacities, and Trout
Creek.

Heavy Rainfall
Flooding

Develop hybrid bank stabilizing
strategies along Trout Creek
(e.g., brush mattresses and
vegetated gabions, joint
planting and rock vanes, etc.)

Investigate new technologies to
reduce sediment transport

Creek bed has experienced drastic changes in depth
downstream over the years. Remediating the creek bed as
Flooding
needed in tandem with other adaptation measures can help reestablish a healthy watercourse (e.g., bank stabilization
strategies such as hydroseeding, planting, etc.).

Raise electrical components in
WWPS #1

The flooding of electrical components of these stations can
cause pump failure leading to overflow situations. Raising the
elevation of these components will help reduce repair costs.

Flooding

High Temperatures & Drought Conditions / High Wind Gusts Adaptations
Hardwire SCADA connection
(fiber optics)
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4.2.1.1. Heavy Rainfall
The frequency and intensity of heavy rainfall is projected to increase in the future. This is
expected to prompt a need for a corresponding increase in the Village’s conveyance
capacities in existing stormwater systems.
Stormwater Management Upgrades
An increase in the frequency and intensity of heavy rainfall will induce increasing loads
on existing stormwater systems. It is recommended that a detailed stormwater
management study is completed to identify drainage concerns in greater detail. A
stormwater study will provide the opportunity to develop more specific solutions that
are catered to emerging trends in the local hydrological regime. This study may include
a drainage system performance assessment, a stormwater management facility
inventory, and hydrologic and hydraulic modelling. Additionally, this study should also
investigate the condition of Wastewater Pump Station #1 under high flow conditions to
gauge the need for force mains in the area.
Moreover, an accompanying Inflow and Infiltration (I&I) study is also recommended. I&I
typically refers to any extra water entering collection systems from above ground and
underground sources - due to either a heavy rainfall event or groundwater water flows
infiltrating through into cracks and fissures within pipes. These external flows entering the
system ultimately add to the total flow within the sewer network that feed into the
Wastewater Treatment System, and therefore adds to the cost that the Village bears
since the Village wastewater is treated by the Town of Sussex. Considering these
factors, these studies can help identify more specific solutions to increase the Village’s
stormwater capacity while reducing the final total flows to be treated by its neighboring
community, providing opportunities for reducing the associated costs of wastewater
treatment.
Wastewater Infrastructure Upgrades
Following the detailed study, establishing additional submersible pumps may help build
redundancy in the stormwater system in the event of a pump station failure.
Additionally, installing backflow prevention valves in existing and new buildings where
applicable can help mitigate building impacts from an overflow event. Incentive or
subsidy programs can help with the installation of the backflow prevention valves in
buildings. Therefore, it is recommended that the Village explores this option to promote
the adoption of these tactics.
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Build Green Infrastructure
Green infrastructure is an approach to infrastructure that incorporates natural
vegetative systems and green technologies to provide communities with an array of
economic, environmental, and social benefits. Green infrastructure such as buffer strips,
rain gardens, and natural and engineered wetlands can offer benefits of increased
water infiltration and absorption, resulting in reduction of peak runoff flows. This
mechanism also contributes to groundwater replenishment as green infrastructure
systems encourage gradual infiltration versus flash runoff flows to receiving streams. For
these and other benefits to sustainability, it is recommended that the Village continues
to build its inventory of green infrastructure. Enhancing green infrastructure can
increase the Village’s stormwater management capacity, resilience to flooding, and
overall community sustainability.

4.2.1.2. Flooding
Flooding was identified as a significant vulnerability for the Village of Sussex Corner and
several measures are proposed to help prepare the Village for the impacts of flooding.
Develop a Flood/Flash Flood Response Plan
In order to further improve the Village’s individual and collective preparedness for
flooding, it is recommended that the Village develops a Flash Flood Response Plan, and
institutes monitoring of Trout Creek for logjams or debris pileups upstream. It is also
recommended for the Village to monitor for triggering flows and water levels of
concern for impacts, so when water levels or flows reach a certain level, warnings can
be issued accordingly. This planning information can help aid consequent evacuation
and preparation efforts prior to an anticipated flooding event. Additionally, the
identification of logjams upstream would allow for the clearing to commence before
the logjams break, which can release significant amounts of water downstream.
Conduct a Wetland Functional Assessment
It is well known that wetlands play an important role in the hydrological cycle. Wetlands
are natural systems that provide service benefits including flood protection. Wetlands
also provide valuable ecosystem services such as bank stabilization, groundwater
recharge, and stormwater management benefits through their abilities to retain and
dissipate peak runoff flows. In order to capitalize on these valuable ecosystem services,
it is recommended that the Village conducts a Wetland Functional Assessment to
identify its inventory of wetland assets. This will also help define local valuations for the
impact management and sustainability functions wetlands can provide to the
community, and to what degree these benefits can be protected and sustained.
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Therefore, the protection of these wetlands can contribute to improving and
maintaining healthy watercourses while reducing the risk of flooding. Moreover, the
groundwater recharge and water flow moderation facilitated by wetlands can also
help in sustaining base flows during the hotter seasons.
Develop Hybrid Bank Stabilization Strategies along Trout Creek
Another adaptation measure identified in this report includes introducing hybrid bank
stabilizing solutions along Trout Creek, in ways that incorporate both natural and
engineered solutions to help stabilize the flow of the watercourse and reduce erosion. In
discussions during the Village Council Meeting on February 16, 2021 hybrid solutions
were indicated to be a preference of the Village councillors. This preference is informed
by past experiences where fully natural or fully engineered solutions were ineffective or
too costly when used to address the flooding and erosion concerns in and around Trout
Creek. Responding to this context, an exploration into possible combinations of natural
and structural bank stabilization methods is recommended. One combination can
include the deployment of brush mattresses in tandem with rip rap to increase bank
stability.
Similarly, it is also recommended that the Village explores new technologies to help
reduce sediment transport. The implementation of erosion control and sediment control
can produce effective measures to prevent the degradation of downstream
conditions. In addition to the strategies mentioned above, remediating the creek bed
and facilitating riparian zone preservation, and applying measures such as slit fences or
gabions can help reduce undesired sedimentation downstream, leading to
improvements in the health of the creek. Additionally, healthy creek banks with
vegetation can help with increasing the infiltration and absorption of runoff thereby
increasing the Village’s natural stormwater management capacity and can provide
the banks with higher resilience against the mechanisms of bank erosion.
Wastewater Infrastructure Upgrades
Flooding of Wastewater Pump Station #1 can lead to damage to the surrounding
environment due to overflow situations, but can also cause physical infrastructure
damage, specifically to electrical components. To avoid this, a possible adaptation
measure could be raising the electrical components of Wastewater Pump Station #1 to
prevent or reduce flood damage to the infrastructure.

4.2.1.3. High Temperature & Drought Conditions/ High Wind Gusts
High heat events were also found to have a number of interactions with Village
infrastructure including roof shingles, Trout Creek, and the SCADA system.
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Hardwire SCADA Connection
It was identified that the SCADA system can experience signal disruptions from
vegetation growth around the antennae. Extended summer seasons as brought on by
a change in annual temperatures would also extend growing seasons, potentially
increasing the disruptions. Hardwiring SCADA connections with fiber optics could
address this concern.

4.2.2. Recommendations
As mentioned above, where adaptation measures are concerned with updating and
creating infrastructure components, studies, and plans, recommendations have more
to do with actions concerned with reviewing and/or modifying processes and systems
which are currently in place and are seeing continuous improvement.
The recommendations developed during the internal adaptation planning workshop
address the moderate and high interactions identified in the vulnerability assessment
and are discussed from a high-level as they relate to specific climate hazards. A
detailed list of adaptation measures and recommendations are presented in Appendix
E – Adaptation and Recommendations.

4.2.2.1. Flooding
In addition to the adaptation measures associated with flooding impacts, the Village of
Sussex Corner should consider the following recommendations to increase its resiliency
to flooding impacts:


EMO Recommendation: Establish emergency routes, identify locations of
vulnerable populations, and whether or not physical adaptations (e.g., raising
road elevations) are required.



Develop educational campaign for flood preparedness at the individual level to
improve the community’s preparedness and responsiveness to flood events.



Collaborate with agricultural land owners to complete environmental farm plans
to improve the community’s preparedness and responsiveness in terms of
agriculture by investigating regenerative farming practices.



Update zoning by-laws to prevent development in flood zones or low-lying areas
to reduce residential or commercial development within flood prone or low-lying
areas to reduce impacts.



Secure or remove (if not required) park infrastructure, such as benches and other
amenities to reduce the severity of damage to park infrastructure where possible



Review and update riparian buffer zones to maintain healthy riparian zones and
reduce erosion rates, and habitat loss through strategies such as establishing
buffer zones from development, erosion control methods, etc.
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4.2.2.2. Freezing Rain & Freeze-Thaw Cycles
Freezing rain and freeze-thaw cycles were also found to have a number of interactions
with several Village infrastructure assets including asphalt roads and the SCADA system.
The following recommendations are proposed to help Sussex Corner prepare for the
impacts of freezing rain and freeze-thaw cycles:


Review de-icing procedures and modify as needed on a case-by-case basis to
rehabilitate safe travelling conditions while minimizing premature deterioration of
road surfaces due to salting.



Secure SCADA antennae with additional support to reduce the risk of hardware
damage or failure due to freezing rain and/or high wind gusts.



EMO Recommendation: Implement protocol to support vulnerable populations in
anticipation of severe freezing rain events and potential power outages.

4.2.2.3. High Temperatures & Drought Conditions
High temperatures and drought conditions were also found to have a number of
interactions with several Village infrastructure assets including asphalt roads and asphalt
roof shingles. The following recommendations are proposed to help Sussex Corner
prepare for the impacts of high temperatures and drought conditions:


Monitoring for signs of premature deterioration and continued assessment of
roads during inspections.



Monitoring for signs of premature deterioration of asphalt shingles on the Village’s
municipal structures.



Review and update riparian buffer zones to maintain healthy riparian zones and
habitat loss through strategies such as establishing buffer zones from
development. The preservation and enhancement of creek health is important
in maintaining a healthy watercourse with stable flow during summer seasons.

4.2.2.4. High Wind Gusts
High Wind Gusts were found to bring negative impacts to the community ball field and
SCADA system.


Secure ball field equipment with additional support to reduce the risk of existing
amenities being windswept and damaged.



Secure SCADA antennae with additional support to reduce the risk of hardware
damage or failure due to freezing rain and/or high wind gusts.
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5.0 Conclusion
This Climate Change Adaptation Plan identifies a path forward for the Village of Sussex
Corner to proactively prepare for the climate change impacts anticipated. This Plan will
require continuous monitoring and review of the adaptation measures and
recommendations outlined in Section 4.0 of this report. The objective of the adaptation
measures presented in this CCAP is to help the Village to become a more resilient
community in a changing climate.
Ultimately, the infrastructure assessment identified thirteen (13) moderate risk, twentynine (29) low risk, and zero (0) high risk interactions from the infrastructure assessment.
Nine (9) high risk, and four (4) moderate risk interactions were identified in the spatial
assessment. It was found that the climate hazards that generated the highest number
of risks were flooding and heavy rainfall.
Adaptation measures were primarily focused on responses to heavy rainfall, flooding,
high temperatures, drought conditions and high wind events. The adaptation measures
are characterized by their need for funding and capital investment.
In addition to the adaptation measures, recommendations were also developed.
Although the recommendations relate to specific vulnerabilities, they are mostly
general actions concerned with reviewing and/or modifying processes and systems
that are currently in place to facilitate continuous improvement.
The adaptation measures and recommendations outlined in Section 4.0 – Adaptation
Planning of this CCAP as well as Appendix E – Adaptations and Recommendations, will
require regular review and update as additional datasets are collected, and ongoing
monitoring.

5.1. Limitations
The climate change hazards used in this project were obtained from two sources, each
using separate projection models with inherent limitations. Generally, the uncertainty
found in climate projections can be divided into three main categories:
1. Natural climate variability (i.e., the natural fluctuations of the climate on
timescales ranging from days to decades);
2. Models (i.e. different parameterizations in models can lead to somewhat
different climate change signals or properties); and
3. Scenarios (i.e. future CO2 emissions, representative concentration pathways).
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Uncertainty categories 1 and 2 relate to the use of large ensembles of models. Using a
large ensemble will ultimately help develop a measure of the natural climate variability,
which is related to the spread of the simulations estimated by looking at the 10th, 25th,
75th and 90th percentiles for each climate indicator.
Uncertainty category 3 is covered by using the most realistic RCP scenarios
(namely RCP 8.5) to align with the current progress of global GHG emission reductions.
RCP 8.5 aligns with the current “business as usual” trend of no significant reduction in
global GHG emissions, and a possibility of continued growth in atmospheric loadings of
global GHGs.
This report was prepared by Dillon Consulting Limited for the sole beneﬁt of our Client for
the purposes outlined in our approved scope of work. The material in it reﬂects Dillon's
best judgment in light of the information available to it at the time of preparation. Any
use which a third party makes of this report, or any reliance on or decisions made
based on it, are the responsibilities of such third parties.
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Appendix A
A

Online Vulnerability Map

Sussex Corner’s Online Vulnerability Map

Appendix B
Vulnerability Interaction Matrix and Scores

Current (2020) Climate Asset Impacts
Climate Hazards
Asset Listing
Categories

High Temperatures

Low Temperatures

Heavy Precipitation

Freeze-Thaw Cycles

Freezing Rain

Snow Fall

High Wind Gusts

Very Hot Days (+30 °C)

Very Cold Days (-20 °C)

Heavy Precipitation Days (20mm)

Freeze-Thaw Counts

Days with Rain or Ice Pellets lasting > 6 hrs

Days with Snowfall > 10cm

High Winds > 70km/hr

Probability Score
Impact

Transportation

Asphalt Roadways and Parking Lots

Premature deterioration of asphalt
surfaces (softening) leading to
increased maintenance.

3
S

2

Asphalt and Concrete Sidewalks

6

0

Gravel or Natural Pedestrian Trails
Bridge
Water, Wastewater, Storm Assets

R

Impact

S

0
0
R

Probability Score
Impact
Premature deterioration of
asphalt surfaces (hardening)
leading to increased
maintenance
Premature deterioration of
concrete surfaces
(hardening) leading to
increased maintenance

Impact

3
S

3

1

S

R

Probability Score
Impact

4
S

9

0

3

0
0
R

R

0
Washout of material leading to
increased maintenance and purchase
of additional material

1

Impact

S

4
0
R

Probability Score
Impact
Frost heaving causing cracks and
potholes leading to increased
maintenance
Frost heaving causing cracks and
potholes leading to increased
maintenance

Impact

4
S

3

R

12

1

4

S

0
0
R

Probability Score
Impact
Increase salt usage causing
premature deterioration leading to
increased maintenance
Increase salt usage causing
premature deterioration leading to
increased maintenance

Impact

4

Probability Score
Impact

4

0

0

0

5

20

0

0

0

S

0
0
R

0

Wastewater Pumping Stations

0
0
0

Standpipe Reservoir
Booster Station

Underground Piping
0

Community Structures

Thick vegetation can block signals
and antennae - antennae is raised to
SCADA (antenna)
re-establish a clear signal path for the
relay systems.
Impact

3
S

9
R

Foundation/ Structure

0
Roof (shingles)

Sun (UV) exposure leading to
premature deterioration of shingles

2

6

0
0
0
Older or poorly insulated
pipes susceptible to cracking.
Increased maintenance
needs

Impact
Cracking of foundations
leading to increased
maintenance and repair
Cold temperatures leading to
premature deterioration of
shingles

6

S

2

2

Pump station pumps become
overwhelmed/ fail, leading to sewage
backup in homes or emergency
overflow. I&I concerns. Cost
implications from pump
replacements, maintenance,
contracting, and more due to transfer
agreement with Town of Sussex.

5

0
R

6

Impact
Water intrusion causing leaks and
possible flooding due to existing
cracks leading to increased
maintenance and repairs

6

2

2
Roofs susceptible to leaks. Low slope,
drainage becoming overwhelmed
during heavy rainfalls. damage
insulation

Pre-eng steel buildings

S

Mechanical/ Electrical

Impact

S

0
0
R

Impact

S

0
0
R

Parks and Trails
0

0

Ball Field
0

0

Creek
0

0

Impact
Ponding or localized flooding leading
to oversaturation and erosion of
grassed surfaces - increased
maintenance needs
Ponding or localized flooding leading
to oversaturation and erosion of
grassed surfaces - increased
maintenance needs
Banks of creek are highly erodible.
Sediment fills up the creek bed
downstream reducing capacity and
exacerbating flooding

3

9

Impact
Low water levels during drought
conditions - no measures (i.e.,
restricted water useages) were
required.

S

0
0
R

2

6

0

0

20
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0

0

0

0
R

8

8

3

12

S

0
0
R

2

8

2

0
0
R

R

0

Older/ poorly insulated pipes and
manholes experiencing frost heaves
leading to water infiltration and
increased maintenance needs

Impact
Water intrusion and freezing causing
larger cracks leading to increased
maintenance and repairs
Water intrusion in cracks and raised
shingles causing leaks and indoor
damage

6

24

S

0
R

2

8

8

Impact

0
Damage or potential losses. Won't
lead to a catastrophe but would incur
costs.
Impact

5
S

20
R

Damage or potential losses.
Won't lead to a catastrophe
but would incur costs.
Impact

Damage or potential losses
5
S

0

20
R

Impact

5
S

0

15
R

Impact

S

0
R

0

0

2

6

0

S

0
0
R

Loss of shingles
2

8

Exterior Finishes

Parks and Natural Elements

S

S

0

0

18

Impact
Only WH3 has a generator
connection (portable). WH1 and WH2
don't have connections therefore
there is no redundancy.

R

3

16

0
0
R

S

Probability Score
Impact

4

Well House Buildings (3)
0

3

R

S

R

Probability Score
Impact

S

Impact

S

Drought Conditions
Combined effect of dry days and longest spell of >30°C
days

S

0
0
R

0

0

0
Roofs susceptible to leaks. Freezing
rain resulting in ice formation in
drainage systems (gutters,
downspouts).
*For buildings directly adjacent to
walkways, increased salt use can lead
to premature deterioration of exterior
finishes
Impact

3

12

2

8
0
R

S

0

0

0

Impact

S

0
0
R

Impact

0

0

Impact

S

0
Equipment such as dug outs/ fencing/
netting could be damaged or lost
leading to increased replacement
costs and loss of serviceability.

0
0
R

0
Dry condtiions leading to increased
watering and maintenance
requirements

4

12

2

6

3

9

Low water levels can impact
recreational uses in the summer (e.g.
swimming, fishing, etc.).
5

20

0

0

0

0

Projected Future (2080) Climate Asset Impacts
Climate Hazards
Asset Listing
Categories

High Temperatures

Low Temperatures

Heavy Precipitation

Freeze-Thaw Cycles

Freezing Rain

Snow Fall

High Wind Gusts

Very Hot Days (+30 °C)

Very Cold Days (-20 °C)

Heavy Precipitation Days (20mm)

Freeze-Thaw Counts

Days with Rain or Ice Pellets lasting > 6 hrs

Days with Snowfall > 10cm

High Winds > 70km/hr

Probability Score
Impact

Transportation

Asphalt Roadways and Parking Lots

Premature deterioration of asphalt
surfaces (softening) leading to
increased maintenance.

7
S

2

Asphalt and Concrete Sidewalks

14

0

Gravel or Natural Pedestrian Trails
Bridge
Water, Wastewater, Storm Assets

R

Impact

S

0
0
R

Probability Score
Impact
Premature deterioration of
asphalt surfaces (hardening)
leading to increased
maintenance
Premature deterioration of
concrete surfaces
(hardening) leading to
increased maintenance

Impact

1
S

3

1

S

R

Probability Score
Impact

4
S

3

0

1

0
0
R

R

0
Washout of material leading to
increased maintenance and purchase
of additional material

1

Impact

S

4
0
R

Probability Score
Impact
Frost heaving causing cracks and
potholes leading to increased
maintenance
Frost heaving causing cracks and
potholes leading to increased
maintenance

Impact

4
S

3

R

12

1

4

S

0
0
R

Probability Score
Impact
Increase salt usage causing
premature deterioration leading to
increased maintenance
Increase salt usage causing
premature deterioration leading to
increased maintenance

Impact

4

Probability Score
Impact

2

0

0

0

5

20

0

0

0

S

0
0
R

0

Wastewater Pumping Stations

0
0
0

Standpipe Reservoir
Booster Station

Underground Piping
0

Community Structures

Thick vegetation can block signals
and antennae - antennae is raised to
SCADA (antenna)
re-establish a clear signal path for the
relay systems.
Impact

3
S

21
R

Foundation/ Structure

0
Roof (shingles)

Sun (UV) exposure leading to
premature deterioration of shingles

2

14

0
0
0
Older or poorly insulated
pipes susceptible to cracking.
Increased maintenance
needs

Impact
Cracking of foundations
leading to increased
maintenance and repair
Cold temperatures leading to
premature deterioration of
shingles

6

S

2

2

Pump station pumps become
overwhelmed/ fail, leading to sewage
backup in homes or emergency
overflow. I&I concerns. Cost
implications from pump
replacements, maintenance,
contracting, and more due to transfer
agreement with Town of Sussex.

5

0
R

2

Impact
Water intrusion causing leaks and
possible flooding due to existing
cracks leading to increased
maintenance and repairs

2

2

2
Roofs susceptible to leaks. Low slope,
drainage becoming overwhelmed
during heavy rainfalls. damage
insulation

Pre-eng steel buildings

S

Mechanical/ Electrical

Impact

S

0
0
R

Impact

S

0
0
R

Parks and Trails
0

0

Ball Field
0

0

Creek
0

0

Impact
Ponding or localized flooding leading
to oversaturation and erosion of
grassed surfaces - increased
maintenance needs
Ponding or localized flooding leading
to oversaturation and erosion of
grassed surfaces - increased
maintenance needs
Banks of creek are highly erodible.
Sediment fills up the creek bed
downstream reducing capacity and
exacerbating flooding

3

12

Impact
Low water levels during drought
conditions - no measures (i.e.,
restricted water useages) were
required.

S

0
0
R

2

10

0

0

20
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0

0

0

0
R

8

8

3

12

S

0
0
R

2

8

2

0
0
R

R

0

Older/ poorly insulated pipes and
manholes experiencing frost heaves
leading to water infiltration and
increased maintenance needs

Impact
Water intrusion and freezing causing
larger cracks leading to increased
maintenance and repairs
Water intrusion in cracks and raised
shingles causing leaks and indoor
damage

6

24

S

0
R

2

8

8

Impact

0
Damage or potential losses. Won't
lead to a catastrophe but would incur
costs.
Impact

5
S

20
R

Damage or potential losses.
Won't lead to a catastrophe
but would incur costs.
Impact

Damage or potential losses
5
S

0

10
R

Impact

5
S

0

20
R

Impact

S

0
R

0

0

2

8

0

S

0
0
R

Loss of shingles
2

8

Exterior Finishes

Parks and Natural Elements

S

S

0

0

6

Impact
Only WH3 has a generator
connection (portable). WH1 and WH2
don't have connections therefore
there is no redundancy.

R

5

16

0
0
R

S

Probability Score
Impact

4

Well House Buildings (3)
0

4

R

S

R

Probability Score
Impact

S

Impact

S

Drought Conditions
Combined effect of dry days and longest spell of >30°C
days

S

0
0
R

0

0

0
Roofs susceptible to leaks. Freezing
rain resulting in ice formation in
drainage systems (gutters,
downspouts).
*For buildings directly adjacent to
walkways, increased salt use can lead
to premature deterioration of exterior
finishes
Impact

3

12

2

8
0
R

S

0

0

0

Impact

S

0
0
R

Impact

0

0

Impact

S

0
Equipment such as dug outs/ fencing/
netting could be damaged or lost
leading to increased replacement
costs and loss of serviceability.

0
0
R

0
Dry condtiions leading to increased
watering and maintenance
requirements

4

16

2

10

3

15

Low water levels can impact
recreational uses in the summer (e.g.
swimming, fishing, etc.).
5

20

0

0

0

0

Current (2020) Climate Service Impacts
Climate Hazards
Asset Listing

High Temperatures

Low Temperatures

Heavy Precipitation

Freeze-Thaw Cycles

Freezing Rain

Snow Fall

High Wind Gusts

Very Hot Days (+30 °C)

Very Cold Days (-20 °C)

Heavy Precipitation Days (20mm)

Freeze-Thaw Counts

Days with Rain or Ice Pellets lasting > 6 hrs

Days with Snowfall > 10cm

High Winds > 70km/hr

Probability Score
Impact

Transportation

3
S

R

Probability Score
Impact

3
S

R

Probability Score
Impact

4
S

R

Probability Score
Impact

4
S

R

Asphalt Roadways and Parking Lots
0

0

0

0

Asphalt and Concrete Sidewalks
0

0

0

0

0

0

0

0

Gravel or Natural Pedestrian Trails

Bridge
Water, Wastewater, Storm Assets
Well House Buildings

Impact

S

0
R
0

Impact

S

0
R
0

Wastewater Pumping Stations

Standpipe Reservoir
Booster Station
Parks and Natural Elements

Impact
Service impacted during
Parks and Trails high temperature days - park
not in use

S

0
0
0
R

1

3

Impact

S

0
0
0
R

0

Impact

S

Pump stations go into
overflow during the spring
season due to suspected
infiltration. Pump station
pumps can become
overwhelmed/ fail, leading to
sewage backup in homes or
emergency overflow.

5

Impact

S

0
R
0

20
0
0
R

0

Impact

Impact

S

S

0
R
0

0
0
0
R

0

Probability Score
Impact
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Impact

Impact

5
S

4

R

20

5

25

1

5

2
S

S

10
R
0

0
0
0
R

0

Probability Score
Impact
Slippery road conditions but
snow days are easier to
manage than freezing rain
Snow days combined with
Rain creates icy conditions
increasing occurrence of
slips/trips/falls
Snow days combined with
Rain creates icy conditions
increasing occurrence of
slips/trips/falls
Slippery road conditions but
snow days are easier to
manage than freezing rain
Impact

Impact

4

0
0

0
0

0
0

0
0

0
0

3

1

4

0

0

3

12

0

0

3

12

0

0

2
S

8
R
0

S

0
0
0
R

Impact

S

S

0

0
0

R

3

R

Impact

S

Probability Score
Impact

S

Ball Field

Creek

Probability Score
Impact

Drought Conditions
Combined effect of dry days and longest spell
of >30°C days

0
R
0

0
0
0
R

Impact

Impact

S

S

S

0
If equipment is damaged
during High Wind event,
revenue from field rentals
will be lost

5

15
0

R

0
R
0

0
0
0
R

0
Dry conditions causing
increased dust and poor
grass health - field not in use
Low water levels, restricting
use.

2

6

4

12

Projected Future (2080) Climate Service Impacts
Climate Hazards
Asset Listing

High Temperatures

Low Temperatures

Heavy Precipitation

Freeze-Thaw Cycles

Freezing Rain

Snow Fall

High Wind Gusts

Very Hot Days (+30 °C)

Very Cold Days (-20 °C)

Heavy Precipitation Days (20mm)

Freeze-Thaw Counts

Days with Rain or Ice Pellets lasting > 6 hrs

Days with Snowfall > 10cm

High Winds > 70km/hr

Probability Score
Impact

Transportation

7
S

R

Probability Score
Impact

1
S

R

Probability Score
Impact

4
S

R

Probability Score
Impact

4
S

R

Asphalt Roadways and Parking Lots
0

0

0

0

Asphalt and Concrete Sidewalks
0

0

0

0

0

0

0

0

Gravel or Natural Pedestrian Trails

Bridge
Water, Wastewater, Storm Assets
Well House Buildings

Impact

S

0
R
0

Impact

S

0
R
0

Wastewater Pumping Stations

Standpipe Reservoir
Booster Station
Parks and Natural Elements

Impact
Service impacted during
Parks and Trails high temperature days - park
not in use

S

0
0
0
R

1

7

Impact

S

0
0
0
R

0

Impact

S

Pump stations go into
overflow during the spring
season due to suspected
infiltration. Pump station
pumps can become
overwhelmed/ fail, leading to
sewage backup in homes or
emergency overflow.

5

Impact

S

0
R
0

20
0
0
R

0

Impact

Impact

S

S

0
R
0

0
0
0
R

0

Probability Score
Impact
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Slippery road conditions safety issues, and strain on
operations and maintenance
staff.
Impact

Impact

4
S

4

R

16

5

20

1

4

2
S

S

8
R
0

0
0
0
R

0

Probability Score
Impact
Slippery road conditions but
snow days are easier to
manage than freezing rain
Snow days combined with
Rain creates icy conditions
increasing occurrence of
slips/trips/falls
Snow days combined with
Rain creates icy conditions
increasing occurrence of
slips/trips/falls
Slippery road conditions but
snow days are easier to
manage than freezing rain
Impact

Impact

2

0

0

0

0

4

1

2

0

0

3

6

0

0

3

6

0

0

2
S

4
R
0

S

0
0
0
R

Impact

S

S

0

0

R

0
R
0

0
0
0
R

0

0

0

0

0

Impact

Impact

S

S

S

0
If equipment is damaged
during High Wind event,
revenue from field rentals
will be lost

5

20

Creek
0

5

R

Impact

S

Probability Score
Impact

S

Ball Field
0

Probability Score
Impact

Drought Conditions
Combined effect of dry days and longest spell
of >30°C days

0

R

0
R
0

0
0
0
R

0
Dry conditions causing
increased dust and poor
grass health - field not in use
Low water levels can impact
recreational uses in the
summer (e.g. swimming,
fishing, etc.).

2

10

4

20

Appendix C
Flood Extents Overview
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Appendix D
Spatial Assessment Results

Spatial Assessment Results

Infrastructure

Civic Address

Spatial
Asessment

Rating

Allison Drive

Inside

High

Cunningham Avenue

Inside

High

Meadow Crescent

Inside

High

Creighton Drive
Skyline Avenue
Mini Home Park

Inside
Inside
Inside

High
High
High

Allison Drive
Cunningham Avenue
Plant Road
Creighton Drive
Nature Trail
Skyline Avenue

Inside
Inside
Close to
Close to
Inside
Close to

High
High
Moderate
Moderate
High
Moderate

Rockridge Dr
Rockridge Dr
Dutch Valley Road
Post Road
1359 Post Road
Rockridge Dr
4 Meredith Dr

Outside
Outside
Outside
Inside
Outside
Outside
Outside

Low
Low
Low
High
Low
Low
Low

1067 Main Street
Cougle Road
Thomas Keltie Memorial Field

Outside
Outside
Close to

Low
Low
Low

Post Road

Inside

High

Allison Drive

Close to

Moderate

Skyline Avenue

Close to

Moderate

Dutch Valley Road & Needle Street

Close to

Low

Meadowbank Crescent (erosion)

Inside

High

Impact/ Rationale

Residential Dwellings

Private Dwellings

Homes susceptible to flooding. Sewer laterals have backed up in homes in the past even
when homes are not flooded.
The lower end of Cunningham Ave can flood depending on the water level. Basement
flooding is a common concern and ponding on streets.
Homes are located on meadowbank crescent and cunningham (lower end) are impacted as
well as ditches. Could be attributed to Heavy Rainfall
Homes are impacted as well as ditches.Could be attributed to Heavy Rainfall
Homes are impacted as well as ditches.Could be attributed to Heavy Rainfall
Road susceptible to flooding, no recrods of homes flooding in this area.

Transportation

Roadways

Water, Wastewater, Storm Assets
Well House 1
Well House 2
Well House 3
WWPS #1 (Trout Creek)
WWPS #2 (Post Rd)
Standpipe Reservoir
Booster Station
Community Structures
Village Hall
Work Garage
Amphiteatre - Thomas Keltie
Parks and Natural Elements
Sullivan Park
McMonagle Park
Pleasant Valley
Thomas Keltie Memorial Field
Creek

Manholes become completely surchaged impacting sewer and storm systems. .
The lower end of Cunningham Ave can flood depending on the water level.

Road is susceptible to flooding

This station has completely flooded in the past causing environmental concerns

Armour stone has been placed in this area. Floods every year
Floods in very high water conditions - low impact (playground equpment). No loss of critical
assets/functions
A creek runs behind Creighton Dr. When it floods, homes with basements in the area
experience flooding and leaking.
Area near forested area becomes wet/ slightly flooded
Very high erosion due to loose soils and sediment deposition has changed the meander of
the stream - It is a fish bearing stream.

Appendix E
Adaptations and Recommendation

Adaptations and Recommendations

Infrastructure

Hazard

Vulnerability

Projected
Risk Score
(2080s)

Risk
Rating

Adaptation Measures

Recommendations

Transportation Assets
Asphalt Roadways and Parking Lots

High
Premature deterioration of asphalt surfaces
Temperatures (softening) leading to increased maintenance

Increase salt usage causing premature
deterioration leading to increased maintenance
Asphalt Roadways, Parking Lots and
Sidewalks

20

Moderate

Monitoring for signs of premature deterioration during continued
assessment of roads.

Moderate

Monitoring for signs of premature deterioration during continued
assessment of roads.
Review de-icing procedures and modify as needed to minimize salt
damage to roadways and paths

Moderate

Monitoring for signs of premature deterioration during continued
assessment of roads.
Review de-icing procedures and modify as needed to minimize salt
damage to roadways and paths

Moderate

Monitoring for signs of premature deterioration during continued
assessment of roads.
Review de-icing procedures and modify as needed to minimize salt
damage to roadways and paths
EMO Recommendation: Implement protocol to check on vulnerable
populations

Freezing Rain
Slippery Conditions - safety issues and strain on
operations and maintenance staff. Could lead to
increased risks of slips/trips/falls

Gravel or Natural Pedestrian Trails

14

Slippery Conditions - safety issues and strain on
Freezing Rain operations and maintenance staff. Could lead to
increased risks of slips/trips/falls

20

25

Water, Wastewater, Stormwater Assets

Wastewater Pumping Stations

Underground Piping

20

Moderate

Acquire additional submersible pumps to build redundancy in the
event of a pump failure.
Install backflow preventers in existing and new buildings where
applicable.
Conduct a stormwater management study to identify specific
drainage challenges and detailed feasible solutions.
Conduct an inflow & infiltration study to identify points of
infiltration in underground systems.

Spatial

High

Conduct a stormwater management study to identify specific
drainage challenges and detailed feasible solutions.
Raise electrical components in wastewater pumping station #1.

Older/ poorly insulated pipes and manholes
Freeze-Thaw
experiencing frost heaves leading to water
Cycles
infiltration and increased maintenance needs

24

Moderate

Thick vegetation can block signals and antennae they have had to call in a contractor to raise
High
antennae to res-establish a clear signal path for the
Temperatures
relay systems. Staff nuisance and additional costs
are involved

21

Moderate

Damage or potential losses. Won't lead to a
catastrophe but would incur costs.

25

Moderate

Secure antennae with additional support lines to reduce risk or
severity of wind/freezing rain damage.

Damage or potential losses.

20

Moderate

Secure antennae with additional support lines to reduce risk or
severity of wind/freezing rain damage.

Pumping stations frequently go into overflow
during the Spring seasons due to possible I&I
Heavy Rainfall concerns. Pump station pumps can be
overwhelmed/ fail, leading to sewage backup in
homes or emergency overflow. There are costs
associated with pump replacements, maintenance,
contracting, and more due to a transfer agreement
with Town of Sussex (Town treats the Village's
flow).
Flooding

SCADA System
Freezing Rain
High Wind
Gusts

N/A - Underground piping is installed below the frost line, frost heaves are not suspected to be an issue

Hardwire SCADA connection (fiber optics) to reduce SCADA signal
interruptions.

Adaptations and Recommendations

Infrastructure

Hazard

Vulnerability

Projected
Risk Score
(2080s)

Risk
Rating

Adaptation Measures

Recommendations

Transportation
Assets
Community
Structures
Roof (shingles)

High
Sun (UV) exposure leading to premature
Temperatures deterioration of shingles

14

Monitoring for signs of premature deterioration of asphalt shingles
on municipal buildings.
Explore alternative roofing materials or protective coating to
mitigate UV degradation.

Moderate

Community Elements
Ball Field

Creek

Creek +
General Community

Creek

High Wind
Gusts

Equipment such as dug outs/ fencing/ netting could
be damaged or lost leading to increased
replacement costs and loss of serviceability (small
loss of revenue)

Banks by creek is highly erodible. Very susceptible
to erosion. All this erosion has been filling up the
Heavy Rainfall
creek bed downstream. Had to install a new
overflow as the former one was ~12 ft down.

Flooding

Drought
Conditions

Flooding greatly impacts roadways, potentially
blocking access to neighborhoods, critical
infrastructure and services.

Low water levels can impact recreational uses in
the summer (e.g. swimming, fishing, etc.).

16

Secure equipment with additional support lines to reduce risk of
equipment being windswept.

Moderate

20

Moderate

Spatial

High

15

Moderate

Develop educational campaign for flooding preparedness at the
individual level
Build green infrastructure in the Village to increase water infiltration
EMO Recommendation: Establish emergency routes, identify
and slow surface water flow (e.g. rain gardens, buffer strips).
locations of vulnerable populations, and whether or not physical
Develop hybrid bank stabilizing strategies along Trout Creek (e.g.,
adaptations (e.g., raising roads) are required.
brush mattresses and vegetated gabions, joint planting and rock
Review and update riparian buffer zones to maintain healthy
vanes, etc.).
riparian zones and reduce erosion rates, and habitat loss.
Conduct a Wetland Functional Assessment for the area to identify
Work with farmers to complete environmental farm plans to
unmapped wetlands that could be optimized during heavy rainfall or
improve the community’s preparedness and responsiveness in terms
flooding events.
of agriculture by investigating regenerative farming practices.
Develop a flood/flash flood response plan to improve the Village's
Secure or remove infrastructure (i.e., benches, structures)
preparedness for and responsiveness to severe weather events.
impacted by flood events to reduce the severity of damage to park
Investigate new technologies to reduce sediment transport to
infrastructure where possible.
improve downstream creek conditions.
Update zoning by-laws to prevent construction in flood zones or
low-lying areas to reduce residential or commercial development
within flood prone or low-lying areas to reduce impacts.
Conduct a Wetland Functional Assessment for the area to identify
unmapped wetlands that could be optimized during heavy rainfall or
flooding events.

Review and update riparian buffer zones to maintain healthy
riparian zones and reduce erosion rates, and habitat loss.

