
 

 

FINAL REPORT 

Village of Hillsborough 

CLIMATE CHANGE ADAPTATION PLAN 

 

File No. 2006711 

 

March 2022 

 



 
 

 Englobe Corp. 

T: 506.857.2777  E: laura.leger@englobecorp.com | 1077 St. George Blvd., Suite 400 • Moncton (NB) • Canada E1E 4C9 

VILLAGE OF HILLSBOROUGH 
CLIMATE CHANGE ADAPTATION PLAN 
 

 

 

Prepared by:  

 

Clayton Powers, P.Eng.

 Project Engineer

 
 

 
 

Reviewed by:  

 

Laura Leger, P.Eng.

 Project Manager

 
 

 
 

Approved by:  

 

Laura Leger, P.Eng.

 Project Manager

 
 

Final Report 
March 11, 2022 
Project No. 2006711 

Village of Hillsborough 
2849 Main Street 
Hillsborough (NB) E4H 2X7 



 

  2006711 Village of Hillsborough 

Climate Change Adaptation Plan – Final Report 

LEGAL NOTICE 
 

“This report was prepared by Englobe Corp. (Englobe), for the Village of Hillsborough (Client).  It may not 
be copied, reproduced, or distributed in any manner or for any purpose, except as expressly provided in 
the Client Agreement. 

This report reflects Englobe’s assessment based on the information available at the time it was prepared 
and the level of service as described in the scope of work.   

Any action taken by a third party based on the contents of this report remains the responsibility of that 
party.  Englobe assumes no liability for any loss or claim resulting from decisions made or actions taken by 
a third party based on this report.” 

© 2021, Village of Hillsborough, New Brunswick. All rights reserved. 

© 2021, Environmental Trust Fund, New Brunswick. All rights reserved. 



 

  2006711 Village of Hillsborough 

Climate Change Adaptation Plan – Final Report 

PROJECT TEAM 

STEERING COMMITTEE MEMBERS  
Administrative Officers Kim Beers 

Councillor Melody Land 

Mayor and EMO Coordinator Bob Rochon 

Public Works Superintendent Scott Reid 

Fire Service Staff Glen Northrup 

Resident Deborah Carr 

Resident  Byron Gourley 

Department of Environment and Local 
Government 

Prativa Pradhan 

ENGLOBE CORP. 
Project Manager Laura Leger, P.Eng. 

Technical Work Clayton Powers, P.Eng. 

Peer Review Laura Leger, P.Eng. 



 

  2006711 Village of Hillsborough 

Climate Change Adaptation Plan – Final Report 

EXECUTIVE SUMMARY 
 

ADAPTATION PLAN OBJECTIVES 
 

This plan presents the impacts and vulnerabilities that the Village of Hillsborough could encounter as a 
result of climate change and addresses challenges that have been identified as a priority for the municipality. 
Specifically, the plan focuses on the risks associated with water levels in the Petitcodiac River and its 
tributaries, increasingly intense precipitation and extreme weather events, and changes in average 
temperatures. The plan also outlines a number of adaptation measures and strategies to guide future 
action, which will include further studies to identify all potential risks. 

 

CLIMATE CHANGE INDICATORS IN NEW BRUNSWICK 
 

Climate is already having discernable impacts on New Brunswick’s 
environment and residents. Increases in average temperatures are being 
recorded worldwide due to rising greenhouse gas (GHG) levels in the 
atmosphere combined with other factors. This increase in GHG emissions is 
the result of human activity and has led to a global spike in the Earth’s 
temperature, which in turn triggers more severe weather events. Trends have 
already been noticed and studied in the transformation of New Brunswick's 
climate: 

 

 The province's average annual temperature has increased by 1.5 ° C 
over the last century. 

 The sea level on New Brunswick’s coastline has risen an estimated 0.3 
m over the past 100 years. 

  An average coastal erosion rate of 0.5 m/year has been estimated 
under current conditions. 

  

Figure 1 – Historical Increase in New 

Brunswick’s annual average 

temperature [21] 
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WATER LEVEL IN THE PETITCODIAC AND ITS TRIBUTARIES  
 

Hillsborough is about 55 km inland from the Bay of Fundy, so sea level rise and storm surges have a smaller 
impact on the community compared to more coastal regions of the province. In order to assist more inland 
communities in understanding their flood risk impacts, the Province of New Brunswick recently released 
inland flood hazard mapping for various flooding scenarios based on the projected sea level rise as well as 
on freshwater influences.  

The flood hazard maps in Appendix B show the areas of Hillsborough at 
risk of flooding from these events, as well as the location of points of 
interest in the community. 

The main impacts of elevated water levels in the Petitcodiac River are as 
follows:  

 Damage to or loss of property; 

 Contamination of drinking water sources; 

 Impact on septic systems; 

 Riverbank erosion and land loss; 

 Water pollution; 

 Flooding of developed areas and isolation of non-flooded areas; 
and, 

 Flooding of major roads, bridges and culverts. 

 

 

INCREASINGLY INTENSE PRECIPITATION AND EXTREME WEATHER EVENTS 
 

Closely linked to greenhouse gas emissions, global warming causes the atmosphere to hold more moisture, 
which is eventually released as rain. Projections show that this will result in less frequent yet more intense 
precipitation of a higher total annual volume. Temperature changes are expected to cause variations in 
ocean currents, air pressure, and directional wind patterns, causing storms that could lash the coastal 
regions. High winds could damage infrastructure as they whip through these communities. These changing 
weather patterns may also lead to more intense and more frequent thunder, ice, and hail storms than the 
region currently sees.  The main impacts of increased precipitation intensity and extreme weather events 
are: 

 Localized flooding which could cause the isolation of certain areas of the community, the 
contamination of watercourses as well as damages to property and infrastructure; 

 Surcharging of stormwater management systems leading to the failure of infrastructure such as 
culverts and roads; 

Figure 2 – Example of a Storm Surge [29] 
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 Less frequent rain events can lead to periods 
of drought (water shortages and impact 
agricultural land production); and, 

 Strong winds not only contribute to flooding 
and erosion, they can also uproot trees and 
cause serious damage to infrastructure and 
property, including homes and power lines. 

 

 

 

TEMPERATURE CHANGES 
 

According to data compiled by Ouranos, by 2080 the mean annual temperature could be 5.2°C higher than 
the baseline period (1980–2010). [20] This factor can be linked to other climate indicators that may present 
a risk, such as: 

 Increase in the number of days of extreme heat in summer (> 30 ° C): in 2080, there will be up to 38 
more days above 30°C per year compared to the reference period (1980–2010). 

 Increase in the number of freeze-thaw days: Projections show that the annual number of freeze thaw 
days will peak mid-century (2011-2040), and then decline closer to the end of the century [20] 

 Fewer annual snow days: In 2080, each year could count up to 12.34 fewer snow days. 

 
The main impacts of temperature changes are: 

 Changes in biodiversity and local resources;  

 Risk of bacterial growth affecting 
recreational use of lakes and drinking 
water sources, etc.;  

 Increased risk of forest fires; 

 Increased thermal stress and health 
impacts, particularly among the elderly; 

 Increase in energy demand to meet 
cooling needs; 

 Shorter lifespan for municipal 
infrastructure and higher maintenance 
costs; 

 Risk of ice jams and flooding; 

 Increased risk of extreme ice storms; 

 Reduction in the feeding of rivers and water sources by snow melt; 

 Impact on the drinking water supply, recreational activities, and industry; and, 

 Lower albedo effect from lack of snow and accelerated global warming (heat islands). 

Figure 4 – Ice storm in 2017, Kouchibouguac, New Brunswick [54] 

Figure 3 – Localized Flooding, Hillsborough (NB) [29] 
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IMPACT ON POPULATION 
 

The projected climate changes are expected to bring a range of challenges to the 
health and well-being of New Brunswickers. The impacts on the population caused 
by various effects of climate change such as physical health, mental health and 
socioeconomic impacts are also taken into consideration in this report. 

 

VULNERABILITY ASSESSMENT 
 

A vulnerability assessment of the assets owned by the Village of Hillsborough was carried out, taking into 
account the risks associated with rising water level projections. Risk is the combination of the probability 
of a climate event multiplied by the severity of that event. 

 

 

Multiplying the probability rating by the severity rating determines the risk level, as shown on the following 
scale: 

 

 

The table in Appendix D presents the risk assessment for each affected asset under a certain flood risk 
scenario. The table is divided into asset types (e.g., sanitary system, storm sewer, road system) and 
describes the risks for each. The Village of Hillsborough can use this tool to identify their most vulnerable 
assets, so efforts can be focused on mitigating risks to those assets through adaptation measures.  

 

ADAPTATION MEASURES 
 

Adaptation measures were developed to help the Village of Hillsborough cope with climate change. They 
have been grouped into categories and a description of each measure is provided below.   

 

Figure 5 - Psychological 

Stress [67]  

Risk = Probability x Severity 

Risk scale 

0–4

Very low

5–9

Low

10–14

Moderate

15–19

High 

20–25

Very high
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EMERGENCY MEASURES 
 

 Update the Emergency Response Plan 

In order to effectively address the risks identified in this plan. 

 Simulate a catastrophic event to practice the response to the event established in 
the emergency response plan 

Real simulations of catastrophic events and practical exercises will allow first 
responders to familiarize themselves with their tasks and ensure better application 
of the plan during a real emergency. 

 Inform residents of emergency measures 

By distributing a brochure that summarizes the emergency measures 
implemented and address communication strategies in the event of an emergency.  

 

LAND USE PLANNING 
 

 Identify areas with high risk of flooding 

Based on the flood hazard maps, including a minimum setback from the flood risk zone. 

 Update the zoning map 

Identify areas at risk of flooding on the zoning map so that developers can be aware of the risks when 
viewing the map. 

 Costal erosion and riverbank stabilization  

Erosion prevention strategy for the Village of Hillsborough should include: 

1. An in-depth study of erosion projections to establish the specific areas of concern for the 

Village; 

2. An evaluation of the best measures to prevent erosion; and 

3. Make information on points 2 and 3 available to residents looking to adapt their property 

to mitigate erosion. 

 Promote the protection of natural areas 

Installation of informative signs at key locations in natural areas and encourage 
the formation of a Green Committee that could tackle small projects that 
benefit the environment. 

 Erect a monument identifying the high-water mark for a historic flood event 

As the City of Moncton did for the historic flood of 1869 known as the Saxby 
Gale. 

 

Figure 6 – Example of Emergency 

Measures Brochure  

Figure 7 – Historical Monument 

Showing the Saxby Gale High-Water 

Mark Moncton, NB [74] 
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 Promote forest fire prevention 

Inform residents of the risks of wildfire and what they can do to mitigate them. 

 

 
 

 

INFRASTRUCTURE – MUNICIPAL SYSTEMS 
 

 Stay informed about the condition and capacity of 
infrastructure owned by the Department of Transportation and 
Infrastructure 

In order to have a better understanding of the actual risk posed 
by heavy rainfall events. 

 Conduct an in-depth study of the storm sewer system 

Developing a hydraulic/hydrologic model of the storm sewer 
system to identify sections to be replaced.  

 Develop or implement a design criteria manual for storm and 
sanitary sewers  

To set minimum standards for system installation and 
replacement. 

 Develop or implement a stormwater management by-law 

To eliminate variability in stormwater runoff from new 
developments by implementing a net zero increase approach. 

 Offer an incentive for installing a backwater valve 

To reduce the risk of sewer backup and the damages that 
result from backups.  

 

 

 

 

Figure 10 – How a Backwater Valve Works [81] 

Figure 9 – Illustration Depicting the Objective of 

Stormwater Management [80] 

Figure 8 – Sewer System Capacity Analysis  

Figure 9 – Priority Zones for Preventing the Spread of Wildfire [78] 
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 Maintain lift station generators 

To ensure they can function duing power outages. 

 Enforce minimum road construction standards 

To minimize the impacts of climate on road conditions, coupled with appropriate maintenance 
practices such as crack-filling and patching. 

 Address areas identified in the Risk Analysis 

By implementing mitigation measures for these flood risk areas, where possible. 

 

INFRASTRUCTURE – BUILDINGS/HOMES 
 

 Develop a best practice guide for new constructions 

To encourage developers to follow best practices for new constructions. 

 Install generators and air conditioning in critical sites 

To ensure that these sites are properly equipped to accommodate residents during a catastrophic 
event and provide shelter, food, heat or air conditioning, and other basic services. 

 Develop a flood protection measures guide 

Provide information for residents who would like to make changes to their property to mitigate the 
risk of damage caused by flooding. 

 Assess the impacts of relocating infrastructure in at risk areas vs. protecting them 

A cost / benefit assessment may be required in order to compare the option of relocating residences 
in at risk areas versus protecting them by building dikes, flood walls, etc. 

  

Figure 11 – A Home Being Relocated [81] 
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PUBLIC AWARENESS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 – Examples of Informative Documents 

EDUCATE RESIDENTS 

ON THESE SUBJECTS 

 

Safe use of generators 

Mitigation measures for drinking 

water well contamination 

Water conservation strategies 

Dealing with mental health. 

Measures to take in a 

heatwave or storm 

Septic system troubleshooting 

Flood protection measures 

Alternate Emergency Shelters 

Climate changes 

Support system to 

check in on  vulnerable 

populations  
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RECOMMENDATIONS 
 

The following are recommendations to achieve the objectives set out in this plan: 
 

 Form and maintain a committee to oversee and report on the implementation of the adaptation 
plan; 

 Monitor and report progress on the implemented actions; 

 Conduct the recommended studies; 

 Clearly define individual roles and responsibilities in implementing and monitoring the plan; 

 Follow up annually to verify that the measures are still appropriate for the context and that 
progress is being made, and to determine if any measures should be removed, improved, or 
added; 

 Work with NBDTI to confirm the condition and capacity of the DTI infrastructure within the 
Village of Hillsborough; 

 Provide opportunities for input from all stakeholders; 

 Continue educating residents on the impacts of climate change and on adaptation measures. 

 

 

 

 

 
 
 
 

 

 

 

  

[84] 
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1 INTRODUCTION 

1.1 WHAT IS CLIMATE CHANGE? 
Earth’s climate is a complex system influenced by the sun, the moon, winds, currents, rain, snow, and 
ice. The word “climate” is generally used to describe a region’s “normal” conditions—whether a place 
is considered hot or cold, wet or dry—but climate also refers to the frequency of extreme weather 
events such as hurricanes and ice storms.  

While some climate changes may be the result of natural processes such as seismic activity and 
variations in Earth’s orbit, it is generally accepted in the scientific community that climate change is 
being greatly accelerated by human activity. The effects of the industrial era and human-caused 
environmental changes in particular have contributed to global warming. 

Global warming is the gradual 
increase in the average 
temperature of the Earth’s climate 
due to a shift in the balance 
between the energy received from 
the sun’s rays and the energy 
radiated back into space. [1]   

Humans have thrown off this 
natural balance by producing and 
emitting huge quantities of 
greenhouse gases (GHGs) into the 
atmosphere. Produced 
predominantly by the industrial 
and transportation sectors, these 
gases act like a blanket that traps 
heat being radiated from Earth. This makes global temperatures rise, which has the compound effect of 
causing the polar ice caps to melt. Sea ice reflects much of the sun’s radiation back into space. 
Accelerated melting makes the ice caps less reflective, driving global warming as a result. [2] 

Global warming has far-reaching implications for Earth’s climate system that go beyond the direct 
effects of an increase in global average temperature. Projected climate change impacts on North 
America include: 

 Increased risk of drought; 

 More hot days (30°C or over); 

 Fewer cold days (-10°C or under); 

 Accelerated sea level rise; 

 Increased risk of wildfires; 

 Increase in the amount and intensity of precipitation; and 

 Increased risk of extreme weather events. 

 

Figure 1-1 – Main Cause of Global Warming [1]   
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As scientists study the trends and impacts of 
climate change, we are seeing record-breaking 
global temperatures and feeling the effects. 
Samples taken from ice cores in Antarctica that 
have provided data on carbon dioxide (CO2) 
concentrations as far back as 400,000 years ago 
indicate an alarming upward trend. [3] 

Scientific communities around the world have 
created computer models to simulate and 
predict the effects of climate change.  While its 
projected magnitude may vary, scientists 
generally agree that these trends will not only 
continue but intensify in the future. 

 

1.2 WHAT IS ADAPTATION TO CLIMATE CHANGE? 
Adaptation to Climate Change is how populations adjust for the future climate conditions in their 
communities.  It is an adjustment in ecological, social, and economic systems in response to observed 
or expected changes to the climate and their effects or impacts. 

1.3  WHY IS ADAPTATION PLANNING IMPORTANT? 
Climate Change Adaptation Planning is done to reduce the risks to the community and to help them 
better understand the challenges posed by a climate and develop realistic approaches to dealing with 
them. 

Examples of climate change adaptation measures can include initiatives such as the following: 

 Ensuring that disaster and public health plans account for increasingly severe and more 
frequent weather; 

 Ensuring that farms and food supplies are protected from climate impacts; 
 Ensuring natural buffers to floods are protected, such as wetlands, vegetation, etc.; and, 
 Restricting new construction in flood plains. 

The goal of Climate Change Adaptation Planning is not to avoid all potential climate change 
consequences, but to minimize the probability of unacceptably severe outcomes in the future.   

  

 

Industrial 

Revolution 

Figure 1-2 – Trend in CO2 Concentrations [3] 
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1.4 ADAPTATION PLAN OBJECTIVES 
By all accounts, climate change is escalating faster than ever, and the effects are becoming increasingly 
evident in New Brunswick. Trends show that coastal and tidally influenced areas will be particularly hard 
hit by global warming, sea level rise, larger storm surges, and extreme precipitation events. It is critical 
that New Brunswick’s communities — which include the Village of Hillsborough — build resilience and 
act proactively to mitigate the risks associated with climate change.  

To that end, available data on historical climate change trends and future projections was analyzed for 
the Village of Hillsborough as a basis for the first phase of the Climate Change Adaptation Plan. The 
plan’s objectives are to develop a broad understanding of climate change and manage potential risks by 
drawing up a preliminary list of adaptation measures and strategies. The Climate Change Adaptation 
Plan will serve as a starting point for the initiatives the community will have to undertake over the years 
to mitigate the growing impacts of climate change on people, existing and future infrastructure, and 
natural environments.  

This plan presents the impacts and vulnerabilities that the Village of Hillsborough could encounter as a 
result of climate change and addresses challenges that have been identified as a priority for the 

Figure 1-3 – Village of Hillsborough Limits 
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municipality. Specifically, the plan focuses on the risks associated with sea level rise and storm surges, 
increasingly intense precipitation and extreme weather events, and changes in average temperatures. 
The plan also outlines a number of adaptation measures and strategies to guide future action, which 
will include further studies to identify all potential risks. Figure 1-3 shows the limits of the Village of 
Hillsborough, which also defines the scope of the Climate Change Adaptation Plan.  

1.5 CLIMATE CHANGE ADAPTATION STEERING COMMITTEE 
The adaptation committee for Village of Hillsborough was comprised of community members that 
aimed to represent a diverse range of stakeholders. Local knowledge is considered a key source of 
information on changing climate conditions. Residents have knowledge of changing weather and climate 
patterns that can be integrated with observations made by climatologists to better understand the 
changing climate of a community.  

The steering committee was comprised of the following members: 

Table 1-1 – Village of Hillsborough Climate Change Adaptation Steering Committee Members 

 TITLE NAME 

Municipality Members Administrative Officers Kim Beers, Administrator 

Councillor  Bob Rochon, Mayor 

Councillor Melody Land, Councillor 

Municipal Staff  Scott Reid, Public Works 
Superintendent 

Fire Service Staff Glen Northrup 

Community Stakeholder 
Members 

Resident  Deborah Carr  

Resident Byron Gourley 

Provincial Government 
Members 

EMO Representative Bob Rochon 

Department of Environment 
and Local Government 

Prativa Pradhan 

Englobe Corp Members Project Manager Laura Leger, P. Eng. 

Technical Work Clayton Powers, P.Eng. 

Peer Review Laura Leger, P. Eng. 
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2 BACKGROUND 

2.1 GEOGRAPHIC SCOPE   
THE VILLAGE OF HILLSBOROUGH is located along the Petitcodiac River near New Brunswick’s 
southeastern coastline and the Bay of Fundy. The Village covers an area of approximately 12.98 km2, 
has a population of 1348, and was incorporated in 1966. 

Hillsborough’s residents mainly include English speakers. Neighbouring communities include Riverview 
and Riverside-Albert, while Moncton is approximately 30km away. 

2.2 POPULATION 
In 2021 the Village had a population of 1348 and a density of 105.2 people/km2. The tables and graphs 
below show the Village’s population statistics from Statistics Canada. [5] 

 Village of Hillsborough New Brunswick 

Population, 2021 1348 775,610 

Population, 2016 1277 747,101 

Population percentage change, 2016 to 
2021 

5.6% 3.8% 

Average age 44.4* 43.6* 

 *Based of 2016 Census Data, 2021 data not yet available. 

 

 

 *Participation rate indicates the ratio between the working-age population and the population currently in the labour market, employed, 
or unemployed. 

+ Data based on 2016 Census. 

Characteristics Village of Hillsborough+ New Brunswick+ 

Participation rate* 56.8% 61.5% 

Employment rate 51.2% 54.7% 

Unemployment rate 10.7% 11.2% 
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 *Data based on 2016 Census. 

 

Dwelling Characteristics* Total 

Single-detached house 410 

Apartment in a building that has five or more storeys 0 

Semi-detached house 5 

Row house 20 

Apartment or flat in a duplex 15 

Apartment in a building that has fewer than five storeys 75 

Other single-attached house 0 

Movable dwelling 25 
*Data based on 2016 Census. 

2.3 ECONOMIC AND BUSINESS PRIORITIES 
The gypsum industry had been Hillsborough’s main industry; however, since it closed in the 1980’s the 
Village has become a destination for outdoor enthusiasts with numerous walking and mountain biking 
trails. The Village is also conveniently located on Route 114, which is a major tourist route to the 
Hopewell Rocks Park and Fundy National Park. Local businesses include among others various retail 
stores and services, a seasonal Artisan Village, accommodations, restaurants, services centers, etc.  
There are also historical sites, several museums wildlife habitats and an 18-hole golf course. 

2.3.1 FUNDING 
Municipal revenue comes mainly from property taxes, water and sewer usage charges, and other 
sources.   

The Village of Hillsborough also receives annual contributions from the Federal Gas Tax Fund to 
complete infrastructure projects in the community, and qualifies for funding under special programs 
administered by the Regional Development Corporation (RDC), the Federation of Canadian 
Municipalities (FCM), and other organizations. 

Historically, major infrastructure projects have been funded through cost-sharing programs such as 
projects between the three levels of government, or with support from the Atlantic Canada 
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Opportunities Agency (ACOA). The Village usually must turn to the Municipal Capital Borrowing Board 
for funds to cover its share of a major project. 

2.3.2 DEVELOPMENT 
The Southeast Regional Service Commission is mandated to offer the following services to its member 
municipalities, including the Village of Hillsborough [5]: 

 Local and regional planning;  

 Issuance of building and development permits; 

 Inspection of new developments, buildings or constructions; 

 Development and administration on municipal and rural plans; 

 Processing land use applications and approving subdivisions; 

 Providing planning, building and development support and advice to the general public, 
community stakeholders, and various provincial departments; 

 Waste management; 

 Collaboration on regional policing; 

 Regional emergency measures planning; 

 Regional sports, recreational, and cultural infrastructure planning and cost sharing; and 

 Collaboration on regional issues. 

 

2.3.3 PLANS AND BY-LAWS 
The documents below provide guidelines for new development in the Village of Hillsborough and are 
available to the public on the Southeast Regional Service Commission’s website. 
 

BUILDING BY-LAW, 2005 [6] 
This by-law provides key guidelines for people planning to build, relocate, demolish, or alter a 
building. The by-law states that the National Building Code of Canada 2005 Edition is the standard 
to which all work undertaken in the Village of Hillsborough conforms to.  It also includes the 
building permit application process, the responsibilities of the permit holder, and associated fees.   

 

RURAL PLAN, 2010 [7] 
The Rural Plan presents the different areas of the Village as shown on the Zoning Map, the land 
use strategy, and the development strategy. The plan provides background information, 
objectives, and sets out the development restrictions for each zone (e.g., residential, commercial, 
industrial).  For example, restrictions include the minimum distance at which a new building can 
be built from a property line, the maximum height for new buildings, and the minimum lot sizes 
for development.  

 

SUBDIVISION BY-LAW, 1982 [8] 
The Subdivision By-Law sets out minimum requirements for the development of new 
subdivisions. 

 

https://plan360.ca/media-planning/library/H-BL38-BuildingBylaw.pdf
https://plan360.ca/media-planning/library/H-BL51-RuralPlanByLaw.pdf
https://plan360.ca/media-planning/library/H-BL20-Subdivision.pdf
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ZONING MAP, 2010 [9] 
The Zoning Map shows the different zones within the Village limits (e.g., residential, commercial, 
rural). 

 

WATER AND SEWER BY-LAW, 1990 [10] 
A by-law of the Municipality of the Village of Hillsborough respecting water and sewerage 
systems, water rates and charges, water meter charges and sewer rates and charges.Exposure to 
past climate impacts and extreme weather events 

2.4 EXPOSURE TO PAST CLIMATE IMPACTS AND EXTREME WEATHER EVENTS 

2.4.1 HEAVY RAIN EVENT (2010) 

Between November 4-8, 2010, areas in 
southern NB experienced non-stop rain. In 
Hillsborough, Route 114 was flooded, and the 
municipal water supply was impacted, leading 
to a boil water order due to turbidity levels. 
Residents reportedly blamed an undersized 
culvert for the observed flooding.  

Within the impacted region, flooded 
basements and streets were reported in urban 
areas, while some rural roads were washed 
out in Albert, Westmorland, and Charlotte 
counties. 

On November 7, 2010, almost 900 NB Power 
customers were without power in the province. 

 
2.4.2 2017 ICE STORM  
From January 24 to 26, 2017, an ice storm hit New 
Brunswick, affecting most communities in the 
eastern part of the province, including the Village of 
Hillsborough. Over 300,000 residents were left 
without power, and some areas were without power 
for up to 13 days. The Red Cross and the Canadian 
Armed Forces intervened, offering aid, cleaning up 
debris, emergency shelters, hot meals, volunteer 
services, management of public donations as well as 
registration of aid requests. [11]  

Since the event, NB Power has put together a list of 
recommended actions to improve their services and 
mitigate risks during future extreme events. These 
measures include the following: 

Figure 2-2 – Map of power outages in New Brunswick 

during 2017 ice storm [11] 

Figure 2-1 – Total Precipitation November 4-8, 2010 [13] 

https://plan360.ca/media-planning/library/Hillsborough_Zoning_Map.pdf
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“Review standards with CSA to determine 
alternative methods of building greater 
resilience into the grid in areas vulnerable to 
extreme weather impacts. Implementation 
of engineering standards to guide decision 
making on the application of specific design 
standards to storm-harden infrastructure in 
areas prone to more severe weather. This 
will result in reinforcing infrastructure in 
vulnerable areas, such as along the 
northeastern coastline. "[11]  

 

2.4.3 DORIAN (2019)  
In September of 2019, Hurricane Dorian passed 
through the Atlantic region, leaving up to 80,000 
customers without power in southern New 
Brunswick and along the province’s Acadian 
Peninsula [12].  

Although the storm didn’t pass directly through New 
Brunswick, many of the province’s coastal regions 
were hit hard by heavy rain, high winds in the range 
of 100 km/h, storm surges, downed trees and power 
outages.  

2.5 ASSET INVENTORY DATA 
Below is the relevant asset information to the preparation of a climate change adaptation report for the 
Village of Hillsborough. 

2.5.1 ASSET MANAGEMENT REPORT, 2018 [14] 
The objective of the asset management report was to create an inventory of the municipality's assets, 
assess their condition and useful life, identify the prioritization of each asset and propose financial 
planning in order to effectively manage these assets. This study was completed in 2018 and provides 
information that can support the recommendations of the climate change adaptation plan. 

2.5.2 INFRASTRUCTURE 
The majority of the Village of Hillsborough has water, sanitary and storm sewer services as well as some 
areas of open-ditch stormwater management. Homes outside this service area use septic systems and 
wells. A map in Appendix A shows the location of Hillsborough’s municipal services. The Village manages 
a total of: 
 

 20.88 kilometres of watermain; 
 19.64 kilometres of sanitary sewer; 
 3 sanitary lift stations; 
 8.12 kilometres of storm sewer/culvert pipes; and 
 28.6 kilometres of roads. 

Figure 2-3 – Door-to-Door visits by the military in 

Lameque, in January 2017 [11] 

Figure 2-4 – Hurricane Dorian [12] 
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2.6 ENVIRONMENTAL PROTECTION 
As for the protection of the environment, the Village of Hillsborough participates in the following way: 

 Waste Management [15] 

The Village of Hillsborough is part of Southeast Eco360 which is part of the Southeast Regional 
Service Commission. 

 

Hillsborough participates in the “3-stream” program, which requires 
citizens to separate their waste into three different bags: green bag for 
organic waste, blue bags for recyclable waste, and transparent bags for 
remaining waste.  The free Mobile Eco-Depot program also allows 
residents to dispose of bulky, hazardous, construction and other 
products in a location near their home.  

2.7 PREVIOUS STUDIES AND REPORTS 
The Village of Hillsborough has available to them a previous study that is relevant to the preparation of 
a climate change adaptation plan, as follows: 
 

 Gray Brook Hydraulic Assessment [16] 

New Brunswick Department of Transportation and Infrastructure (NBDTI) commissioned a Study to 
conduct a hydraulic assessment of the Gray Brook watershed in Hillsborough, New Brunswick. As part 
of the Study, Grey Brook’s flood dynamics were modeled to identify possible flood causes and allow the 
NBDTI to evaluate options to maintain the Route 114 watercourse crossing during high flow conditions. 
 

2.7.1 EMERGENCY SERVICES 
 
The Village of Hillsborough provides basic services to its residents.  Services such as: 
 

 Police Services 

The Village of Hillsborough receives its policing services from the Royal Canadian Mounted Police 
(RCMP) through the Provincial Police Services Agreement (PPSA).  Administration for the 
Hillsborough force is carried out in the Riverview Detachment, which is 25km away from the 
Village. 

 Fire Services 

The Village of Hillsborough has a volunteer fire department. The fire station is located at 2789 
Main Street near the center of the Village.  

 Ambulance NB 

Ambulance service is provided through Ambulance New Brunswick.  An Ambulance New 
Brunswick post is located at 2951 Main Street, Hillsborough, NB. 
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 Health centers 

There is one medical clinic located in the Village, which is staffed by one doctor and a receptionist.  
For other care, residents may obtain specialized services from either: 

o The Albert County Community Health Centre, Riverside-Albert, NB (30km) 
• The Hillsborough Satellite Office, affiliated with the Albert County 

Community Health Center, 2807 Main Street, Hillsborough, NB 
o The Moncton Hospital located at 135 MacBeath Avenue, Moncton, NB (24km) 
o The Georges L. Dumont Hospital located at 330 Université Avenue, Moncton, 

NB (26km) 
 

  Emergency Response Plan 

The Village of Hillsborough has a Tri-
Community Emergency Response Plan 
shared with Riverside Albert and Alma. The 
plan specifies the steps needed for a 
coordinated response to an emergency and 
outlines the responsibilities of the key 
players in an emergency. 

The Tri-Community Emergency Response 
Plan identifies the three most important 
priorities for the Village of Hillsborough 
based on the collective knowledge and 
experience. The following situations were 
identified as the most pressing: 

 Flood 
 Snow/Ice Storm 
 Forest Fire 

The Village of Hillsborough’s the Emergency Operations Centre is located at the New Brunswick 
Railway Museum, 2847 Main Street, and the alternate site is located at the Hillsborough Kiwanis 
Centre, 47 Legion Street. 

The Emergency Operations Centre is where the Emergency Operations Group and other support 
personnel will assemble during an emergency event.  This will serve as the location where personnel 
will assemble, share information, develop strategies, make decisions relative to the response to an 
emergency and provide support to the emergency site. 

The Village of Hillsborough’s Emergency Shelter, which doubles as a “Warming Center”, is located 
at the Kiwanis Centre at 47 Legion Street.  The Emergency Shelter is a designated safe place that 
displaced residents can remain until an emergency event is over. The Kiwanis Centre is equipped 
with back-up a generator which is capable of running the air conditioning and heating system, 
allowing impacted residents refuge from extreme hear or cold.    

Figure 2-5 – Blizzard or Massive Snowstorm [15] 
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3 CLIMATE IMPACTS AND CHALLENGES 

3.1 CLIMATE CHANGE INDICATORS IN NEW BRUNSWICK 
CLIMATE CHANGE is already having discernable impacts on New Brunswick’s environment and residents. 
Increases in average temperatures are being recorded worldwide due to rising greenhouse gas (GHG) 
levels in the atmosphere combined with other factors. This increase in GHG emissions is the result of 
human activity and has led to a global spike in the Earth’s temperature, which in turn triggers more 
severe weather events. According to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change (IPCC) published in 2014, rising sea levels, caused in part by accelerating polar ice 
melting, could reach 0.98 m by 2100. New Brunswick is being and will continue to be affected by global 
climate change. The main hazards facing the province are sea level rise and storm surges, increasingly 
intense precipitation and extreme weather events, and changes in average temperatures. These climate 
change indicators all pose their own individual risks. [17] 

Climate change trends in New Brunswick have been identified and 
studied. Over the past century (1900–2000), the province’s mean annual 
temperature has risen 1.5°C. [18] In a province with 5,000 km of 
coastline, sea level rise and land erosion are important indicators of the 
effects of climate change. The sea level on New Brunswick’s coastline 
has risen an estimated 0.3 m over the past 100 years and is projected to 
reach 0.98 m over the coming century. Coastal erosion varies depending 
on the development of the shoreline and its natural environments (e.g., 
cliffs, beaches). A historical average coastal erosion rate of 0.5 m/year 
has been estimated for the province under current conditions. [19] 

There are a multitude of factors to be analyzed in assessing the effects 
of climate change on the community. At the request of the Government 
of New Brunswick, Ouranos produced a study in 2016—the Consortium 
on Regional Climatology and Adaptation to Climate Change—that 
identified and analyzed 29 such factors across the province based on 
various potential climate scenarios. [20] The data from that study 
formed the basis for identifying the hazards associated with climate 
change facing the Village of Hillsborough. 

3.2 IMPACTS OF CLIMATE CHANGE ON THE VILLAGE OF HILLSBOROUGH 

3.2.1 WHAT CAN THE VILLAGE OF HILLSBOROUGH EXPECT? 

Based on our analyses, the Village of Hillsborough will primarily be impacted by the three climate change 
indicators previously mentioned, namely:  

 Water level in the Petitcodiac River and its tributaries; 
 Increasingly intense precipitation and extreme weather events; and 
 Changes in average temperatures. 

Each of these potential threats facing residents and the environment will have different impacts ranging 
in severity. These have been analyzed in greater detail in the sections that follow.  

  

Figure 3-1 – Historical increase in New 

Brunswick’s Annual Average Temperature 

since 1920. [21] 
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3.2.2 TYPES OF HAZARDS AND ASSOCIATED IMPACTS TO THE VILLAGE OF HILLSBOROUGH 
 

3.2.3 WATER LEVEL IN THE PETITCODIAC RIVER AND ITS TRIBUTARIES 
 

In the Village of Hillsborough, flooding scenarios for the Petitcodiac River Watershed include two main 
components: 

 a freshwater contribution from tributary watercourses and overland runoff, and  
 a sea level contribution including tidal influences, storm surges, and land subsidence. 

The Village is about 55 km inland from the Bay of Fundy, so sea level rise and storm surges have a smaller 
impact on the community compared to more coastal regions of the province. In order to assist more 
inland communities in understanding their flood risk impacts, the Province of New Brunswick recently 
released inland flood hazard mapping for various scenarios based on the projected sea level rise as well 
as on freshwater influences.  

However, the technical report describing the development of these inland flood hazard maps has yet to 
be published as of the time of writing of the current Report. Therefore, specific details on the 
methodology and development of inland flood hazard scenarios will not be discussed further. 

In addition, the Southeast Regional Service Commission has produced flood hazard mapping, including 
allowances for Climate Change, for watersheds in the Hillsborough area. Although the exact details of 
the development of these maps were not provided, it is understood that the flood risk zones were 
identified through the development of a regional flood model based on the HAND method.  

3.2.3.1 Sea Level Rise Trends and Projections 

There are three main phenomena underlying sea level rise in New Brunswick: 

1. Glacial melt in Greenland and Antarctica is accelerating, adding massive amounts of water to 
the Earth’s oceans. [22] 

2. Water expands when heated, so the warmer the oceans get, the greater the volume of water. 
[23] 

3. The natural phenomenon of vertical land motion causes some areas of land to subside and 
others to uplift. Projections indicate that New Brunswick will experience subsidence of 
approximately 1 mm/year, amplifying the effects of sea level rise over time. [22] 
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Multiple representative concentration pathway (RCP) scenarios were evaluated to predict the effects of 
climate change, as shown in Table 3-1. The RCP 8.5 scenario gives the most conservative results. It 
assumes that greenhouse gas emissions will continue to increase as we make few lifestyle changes in 
response to climate change. [24] 

 

Table 3-1 – Description of Representative Concentration Pathways (RCPs) 

 
  

Representative 
concentration 
pathway (RCP) 

Description 

RCP 2.6 Scenario that results in very low greenhouse gas emissions 

RCP 4.5 
Stabilization scenario in which the radiative forcing level stabilizes at 4.5 
W/m2 after the year 2100 without ever exceeding the target long-term 
radiative forcing level 

RCP 6.0 
Stabilization scenario in which the radiative forcing level stabilizes at 6.0 
W/m2 after the year 2100 through the application of a range of technologies 
and strategies to reduce greenhouse gas emissions 

RCP 8.5 
Scenario leading to a gradual increase and high concentrations of greenhouse 
gases 

Figure 3-2 – Predictions of Vertical Land Motion in Canada [24] 
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The Intergovernmental Panel on Climate 
Change (IPCC) makes global mean sea level rise 
projections for the year 2100 for the four 
scenarios. The RCP 8.5 scenario predicts a global 
mean sea level rise of up to one metre by 2100. 

Sea level rise has been recorded in Saint John 
Harbour since the 1920s. Since then, the 
average sea level has increased by 24 cm, with 
40% in the last 20 years of the recording period. 
Figure 3-4 shows that sea level rise has 
accelerated since the industrial era.  

 

Although the Village of Hillsborough does not have any 
coastal shoreline within its limits, the Petitcodiac River is 
directly influenced by the impacts of sea level rise and 
storm surges. The flood hazard maps in Appendix B show 
the areas near the Village of Hillsborough at risk of flooding 
from these events as well as the location of points of 
interests in the Community.  

A report on sea level rise and storm surges, prepared for 
the province by R.J. Daigle Enviro in 2017 and updated in 
2020, estimates the sea level rise (in combination with 
storm surges) for various return periods of 2010, 2030, 
2050, 2100, and 2100 + 0.65 m. The 2100 + 0.65 m scenario 
takes into account glacier melting in Antarctica. [25]  

 

 

While it is possible to assess the impacts associated with sea level rise independently of storm surges 
and vice versa, combining them simulates the most extreme conditions, which was the approach 
selected when creating the flood hazard maps. Table 3-2 shows the sea level risedata for Albert County, 
from the R.J. Daigle Enviro Report, corresponding to the flooding scenarios presented herein. It is noted 
that the values in this table account only for the sea level rise & storm surge component, and the final 
flooding scenarios for 
Hillsborough are based 
on the flood hazard 
mapping provided by 
the Southeast Regional 
Service Commission 
which include both sea 
level and freshwater 
contributions.  

Figure 3-3 – Global Mean Sea Level Rise Projections [26] 

 

Figure 3-4 – Historical Sea Level Rise in Saint John 

Harbour, NB (in centimetres) since 1920. [27] 

 

Figure 3-5 – Example of a Storm Surge [29] 

 

https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Climate-Climatiques/UpdatedSeaLevelRiseAndFloodingEstimatesForNBCoastalSections2020.pdf
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Table 3-2 – Sea Level Rise and Storm Surge Scenarios for the Village of Hillsborough, New Brunswick [27] 

Return 
period 

Storm 
surge 

Level 2010 Level 2030 Level 2050 Level 2100 
Level 2100 + 

0.65 m 

1-Year 0.53 ± 0.01 7.0 ± 0.5 7.2 ± 0.6 7.4 ± 0.6 7.9 ± 0.9 8.6 ± 0.9 

2-Year 0.59 ± 0.03 7.1 ± 0.5 7.3 ± 0.6 7.4 ± 0.6 8.0 ± 0.9 8.6 ± 0.9 

5-Year 0.68 ± 0.05 7.2 ± 0.5 7.4 ± 0.6 7.6 ± 0.6 8.1 ± 0.9 8.8 ± 0.9 

10-Year 0.74 ± 0.07 7.3 ± 0.5 7.5 ± 0.6 7.6 ± 0.6 8.2 ± 0.9 8.8 ± 0.9 

20-year 0.82 ± 0.07 7.4 ± 0.5 7.6 ± 0.6 7.7 ± 0.6 8.3 ± 0.9 8.9 ± 0.9 

25-Year 0.83 ± 0.09 7.4 ± 0.5 7.6 ± 0.6 7.7 ± 0.6 8.3 ± 0.9 8.9 ± 0.9 

50-Year 0.90 ± 0.10 7.5 ± 0.5 7.7 ± 0.6 7.8 ± 0.6 8.4 ± 0.9 9.0 ± 0.9 

100-Year 0.95 ± 0.13 7.6 ± 0.5 7.8 ± 0.6 7.9 ± 0.6 8.5 ± 0.9 9.1 ± 0.9 

*Elevations are in metres above reference CGVD28 and for the representative concentration pathway RCP 8.5. 

 

For example, an event in which the sea level was to rise to an elevation of 7.45 m would have a 
probability of occurring once every 20 to 50 years under 2010 conditions. Projected to 2050, such an 
event would be likely to occur once every 2 to 5 years. An event leading to a sea level rise of 7.6 m would 
likely occur once every century under 2010 climate conditions, but projected to 2050 conditions, it could 
occur once every 5 years. Extrapolating to 2100, the sea level is expected to reach 7.6 m once a year.   

Table 3-3 presents projections for sea level rise independent of storm surges under the RCP 8.5 scenario. 
For example, the sea level is expected to rise 0.87 m (2.8 ft.) by 2100.  

 

Table 3-3 – Change in Sea Level Rise (excluding storm surges) for the Village of Hillsborough, New Brunswick [27] 

Total Change 2010–
2030 (m) 

Total Change 2010–
2050 (m) 

Total Change 2010–
2100 (m) 

Total Change 2010–
2100 (m) + 0.65 m 

0.18 ± 0.07 0.32 ± 0.14 0.87 ± 0.38 1.52 ± 0.38 

 

This study analyzed four water level scenarios: 0.0m-7.335m, 7.335m-8.235m, 8.235m-8.435m, 
8.435m-9.735m, 9.735m-9.935m. These are based on the water levels in the Petitcodiac as projected 
to the Village of Hillsborough.  The water level limits for each elevation are shown on the flood hazard 
maps in Appendix B. 
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3.2.3.1 Freshwater Flow 

The freshwater influence is a 
component of the flooding scenarios 
for the Village of Hillsborough. During 
a precipitation or snow melting event, 
much of the water eventually makes 
its way to the Petitcodiac River or one 
of its tributaries, either through direct 
runoff or through the Village’s storm 
sewer system. The main causes of 
flood from freshwater flows are 
intense and/or long-lasting 
precipitation, snow/ice melt, rain-on-
snow, river ice jams, or a combination 
of these causes. [28] The impact of 
such freshwater flow on the River 
levels will also depend on factors such 
as the surrounding soil’s ability to 
absorb a portion of the precipitation 
(i.e. whether the soil is already 
saturated, or in a frozen condition). 

The flood hazard maps in Appendix B show the areas of Hillsborough at risk of flooding from these 
events as well as the location of points of interests in the Community. Low-lying areas close to the 
Petitcodiac River or its tributaries will be the most affected by this particular impact of climate change, 
given their proximity to the River. 

3.2.3.2 Risk and Impact Analysis 

The sections below summarize the potential impacts of rising water levels.   

DAMAGE TO OR LOSS OF PROPERTY, CONTAMINATION OF DRINKING WATER SOURCES, AND IMPACT 
ON SEPTIC SYSTEMS 
 
Changes in river water levels are 
expected to have significant 
implications for certain areas in the 
Village of Hillsborough at all levels 
studied. As shown on the maps in 
Appendix B, much of the land along 
the Petitcodiac River will be 
inundated in extreme events, as 
well as the municipal wastewater 
treatment plant. In particular, some 
residences on Main Street, Greys 
Island Road, Steeves Street, and Golf 
Club Road are expected to be 
impacted. This could cause serious 
damage, potential total loss of 
property, and risk to life and safety. 

Figure 3-7 – Flooding in Hillsborough, New Brunswick, in 2014 [29] 

 

Figure 3-6 - The water cycle [28] 
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Note that the most critical municipal and public service infrastructure (e.g., fire department, municipal 
building, schools, most community centres) are not considered to be at risk because they are all located 
outside the projected flood limits. However, the risk of flooding of these infrastructures should still be 
considered, specifically when looking at how to manage stormwater runoff and accumulation on these 
properties. 

Flooding could also pose a public health risk since drinking water wells could become contaminated. 
Rising water levels could also cause the water table to rise, which can prevent wastewater from 
infiltrating the ground and cause septic systems to fail, although it does appear that most of the 
properties significantly impacted by the flooding projections are serviced by the municipal sanitary 
sewer system. 

EROSION AND LAND LOSS 
 
High flows and ice transport in the river also contribute to riverbank erosion, which could result in a loss 
of habitable or usable land (for tourism, industry, etc.). The rate of erosion will vary depending on 
several factors, such as: 

 Clearing vegetation away from the river bank; 
 Flooding; 
 Intense rainfall; 
 Stream and land use management; 
 Characteristics of the river bank soil, etc. 

A detailed erosion study is outside of the scope of the current assignment. However, to provide a 
starting point for the Village, a high-level review of historical aerial photos was completed to identify 
areas with obvious signs of historical erosion. 

Typical areas of concern with respect to riverbank erosion would include properties along the 
Petitcodiac River and its tributaries. The map in Appendix C shows some areas where signs of past 
erosion have been noted; however further study would be needed to verify and refine the areas at risk.  

Figure 3-9 – Historical Photos of Petitcodiac River, New Brunswick, in 1982 and 2021 [30] 

Figure 3-8 – Coastal Erosion Rate Trends for Different Parts of the Province [31] 
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WATER POLLUTION 
 

During a flood, water can accumulate in existing 
development areas and capture sediment, oil, sewage, 
and other toxic surface contaminants. As the water 
retreats after the event, it can carry these contaminants 
into streams, lakes, and rivers, posing a pollution hazard.  

 

 

AREAS AT HIGH RISK OF FLOODING 
 
As can be seen on the flood hazard maps, 
certain developed areas in the Village of 
Hillsborough would be completely or 
partially inundated during certain flood 
scenarios, including: 

 Sections of Main Street, Greys Island 
Road, Salem Road, Steeves Street, and 
Golf Club Road, as shown in Figure 3-12 
affecting: 

 All of Greys Island Road and 
Steeves Street; 

 The entrance of Salem Road; 
 Main Street, Civic 2695-2736, Civic 

2849-2891, and Civic 3019-3045; 
 Golf Club Road, from Main Street to 

Taylor Lane; 
 Several undeveloped lots. 

FLOODING OF MAJOR ROADS, BRIDGES, 
AND CULVERTS 
 
Other than private homes, low-lying roads are the infrastructure most at risk 
of flooding due to sea level rise and River water levels. Main Street (Route 114) 
is the main road running through the Village of Hillsborough. This artery is one 
of the only roads that runs into and out of the Village. According to sea level 
rise predictions, several sections of Main Street are at risk of being inundated, 
as shown on the map in Appendix B and in Figure 3-12 above. There will also 
likely be a few access points restricted on some residential streets, such as 
Greys Island Road, Salem Road, Steeves Street, Golf Club Road, Fairview 
Avenue. 

Again, access to these sites could be hindered in an emergency by flooding or damage on major roads, 
putting the health and safety of residents at risk. 

Figure 3-10 – Flood water pollution [34] 

Figure 3-11 – A Developed Area Completely Inundated in 

Flood Scenarios  
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3.2.4 INCREASINGLY INTENSE PRECIPITATION AND EXTREME WEATHER EVENTS 
 

3.2.4.1 Trends and Projections 

 

Closely linked to greenhouse gas emissions, global warming causes 
the atmosphere to hold more moisture, which is eventually released 
as rain. Forecasts show that this will result in less frequent yet more 
intense precipitation of a higher total annual volume. 

 

Temperature changes are expected to cause variations in ocean currents, air pressure, and directional 
wind patterns, causing storms that could lash the coastal regions. High winds could damage 
infrastructure as they whip through these communities. These changing weather patterns may also lead 
to more intense and more frequent thunder, ice, and hail storms than the region currently sees.   

 

New Brunswick is already feeling the 
effects of these threats due to 
climate change. In December 2010 
some regions were hit by a low-
pressure system that brought nearly 
200 mm of rain in 24 hours.  

 

 

 

 

According to projections, by 2080 there could be up to a 40% increase in the total annual precipitation 
over the 1981–2010 baseline. All of the different climate scenarios agree on at least one thing: there 
will be an increase in average precipitation in winter and spring. 

Although projections show a marked increase in total annual precipitation, rainfall events will be less 
frequent and more intense. When precipitation does occur, it is predicted that there will be an increased 
number of extreme rainfall events. 

Extreme precipitation: 

Weather event producing  

50 mm or more of rain in a 

24-hour period. [18] 

Figure 3-12 – Culvert/Road Washout During Hurricane Dorian [32] 
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Data from the IDF_CC Tool 6.0 website (Western University Canada, 2018) shows that a historical heavy 
rainfall event lasting 2 hours with a return period of 100 years will have a similar volume of precipitation 
equivalent to a more frequent 24-hour rain in the year 2100. [33]  

 

 

 

 

 

 

 

 

 

 

Flooding from heavy rainfall could cause catastrophic damage to infrastructure, putting public health 
and safety at risk. The trends mentioned above show that this climate change indicator will result in 

Figure 3-14 – Extreme Precipitation Estimate Based on Data Calculated by Western University Canada for the Village of 

Hillsborough, Taking into Account Climate Change  

 

Figure 3-13 – Annual and Future Precipitation [18] 
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tropical storm–like precipitation, but could also lead to long periods without rainfall, resulting in water 
shortages and extreme events such as high winds, hail, and ice.   

According to the New Brunswick wind speed map, the Village of Hillsborough region has average wind 
speeds of 6.51 m/s to 7 m/s (23.4 km/h and 25.2 km/h) under normal conditions. By comparison, winds 
of 100 km/h played a major role in the 2019 floods, and forecasts show that high winds will increase in 
frequency over time.  [34]   

In fact, according to a study of projected changes to mean wind speeds for North America published in 
2019, there will be an increase in wind speeds in several parts of Canada by the 2071–2100 period under 
most scenarios, particularly in winter (areas in red and orange in Figure 3-16).  While some scenarios 
(GEM-CanRCP4.5 and GEM-CanRCP8.5) predict a decrease in wind speeds in New Brunswick, others 
predict an increase in average winter wind speeds of about 0.2 m/s. There is still limited data on wind 

Figure 3-15 – Average wind speeds in the Village of Hillsborough New Brunswick, region [34] 

 

Village of 

Hillsborough 
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speed forecasts for New Brunswick, but studies suggest that intense wind events will become more 
frequent. [35] 

  

Figure 3-16 – Projected Changes to Mean Wind Speeds in Canada for the 2071–2100 Period Under Different Scenarios [35] 
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For reference, Table 3-4 shows the wind speed scale associated with the five hurricane categories 
according to the U.S. National Hurricane Center.  

Table 3-4 – Hurricane Category Wind Scale [36] 

Category Wind speed Types of damage  

1 119–153 km/h Very dangerous. Damage to roofs, siding, and gutters. Fallen 
trees. Damage to power lines resulting in power outages.  

2 154–177 km/h Extremely dangerous. Major damage to roofs, siding, and 
gutters. Many fallen trees. Near-total power loss lasting 
several days.  

3  

(major) 

178–208 km/h Devastating. Major damage to homes, with loss of roofs. 
Many fallen trees. Total power loss lasting several weeks.  

4 

(major) 

209–251 km/h Catastrophic. Severe damage to homes, with loss of roofs 
and/or exterior walls. Most trees would fall, isolating 
residential areas. Total power loss lasting several weeks to 
months. Most of the affected area would be uninhabitable for 
weeks or months.  

5 

(major) 

252 km/h or higher Catastrophic. A high percentage of homes would be 
destroyed. Most trees would fall, isolating residential areas. 
Total power loss lasting several weeks to months. Most of the 
affected area would be uninhabitable for weeks or months.  
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3.2.4.2 Risk and Impact Analysis 

 

Figure 3-18 presents the main impacts and repercussions of an increase in the intensity of precipitation 
and extreme weather events.   

 

 

 

 

 

LOCALIZED FLOODING 
 

As with water level rise, localized flooding is also 
a huge risk of extreme precipitation—the major 
difference being that the implications of water 
level rise are considered in the long term. With 
extreme precipitation, a single event of rainfall 
that exceeds the capacity of stormwater 
collection systems and rivers can cause local 
overflows and flooding in a very short period of 
time.  

  

Impacts Increasingly intense precipitation and weather extreme events 

 

Localized 

flooding 

• Stormwater management systems reaching maximum capacity more quickly 

• Road flooding may cut off certain areas in the community 

• Risk of contamination of drinking water sources and leaching into streams 

• Streams and rivers may overflow, causing bank erosion 

• Significant damage to or failure of infrastructure (e.g., culverts, roads) 

 

Less frequent 
rainfall events 

• Periods of drought 

• Impact on agricultural land production 

• Reduction in the recharge of water sources. 

 
Damage to 

infrastructure • Power outages 

• Isolation of certain areas of the community 

• Severe property damage 

 

Damage to 
infrastructure 

from high winds 
and ice 

Figure 3-18 – Localized Flooding, Hillsborough, NB [29] 

Figure 3-17 –Main Impacts and Repercussions of an Increase in the Intensity of Precipitation and Extreme Weather Events 
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Homes adjacent to major watercourses could feel the effects of an increase in the amount and intensity 
of rainfall. In the absence of an adequate stormwater management system, some properties may be 
flooded during heavy rainfall events when the soil reaches its maximum water retention capacity. Note 
that some of the Village’s stormwater management infrastructure is managed by the Provincial 
government, so in order to accurately assess the risks posed by heavy rainfall, it would be beneficial to 
obtain more information regarding the condition and known risks of the province’s stormwater 
collection system. 

 

 

The accumulation of surface runoff 
can also cause health problems. 
Residents in the Village of 
Hillsborough obtain their drinking 
water from underground wells, which 
can become contaminated in a flood. 
Waterways can also be polluted by 
surface runoff from contaminated 
land in their watershed. 

 

 

 

 

Some infrastructure systems were not 
designed to handle heavy runoff and a 
single precipitation event can cause major 
damage and infrastructure failure. For 
instance, surface flooding can lead to soil 
saturation and road erosion, which can 
cause landslides and slope failures. Damage 
to infrastructure caused by intense flooding 
can have significant repercussions and 
disrupt critical services. 

 

 

 

  

Figure 3-20 – Infrastructure Failure Caused by Flooding [37] 

Figure 3-19 – Localized Flooding, Hillsborough, NB [29]   
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LESS FREQUENT RAINFALL EVENTS 
 

Predictions may show an increase 
in the annual volume of 
precipitation, but precipitation 
events will likely be less frequent. 
Fluctuations in precipitation can 
even lead to periods of drought. 

Periods of drought combined with 
an increase in average ambient 
temperatures in the summer will 
have a particularly severe impact 
on agricultural production. Long 
periods with no rain could pose a 
risk to farming and forestry. The 
development of New Brunswick’s 
forest and agricultural resources 

has considerable economic spinoffs and is integral to sustainable rural development. [39] A decrease in 
rain events is a threat to the regional economy, which depends heavily on its natural resources.  

Extended dry periods will also have a major effect on the drinking water supply. This poses a risk to 
public health and safety in communities that get their drinking water from groundwater wells, as in the 
Village of Hillsborough. 

DAMAGE TO INFRASTRUCTURE 
 

High winds contribute to coastal flooding and 
erosion, but they can also uproot trees and 
cause serious damage to infrastructure and 
property, including homes and power lines. 
This can leave some residents stranded or 
without power and pose a grave threat to 
public safety.  

 

 

 

  

Figure 3-21 – Impact of Drought on Agricultural Production [41] 

Figure 3-22 – Damage to Infrastructure from High Winds [40]  
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3.2.5 TEMPERATURE CHANGES 
 

3.2.5.1 Trends and Projections 

 

Significant temperature change is the third factor of concern for the Village of Hillsborough. All of the 
climate models studied predict that mean annual temperatures will increase in the coming years. The 
mean annual temperature in New Brunswick has already risen 0.8°C over the past 20 years and 1.5°C in 
the past century. According to data compiled by Ouranos, by 2080 the mean annual temperature for 
the Village of Hillsborough could be 5.2°C higher than the baseline period (1980–2010).  

The projection data shows the annual number of freeze-thaw days will peak mid-century (2011-2040) 
and then decline as mean winter temperatures approach zero in the late century. Winter temperatures 
hovering around zero degrees can be dangerous due to the threat of freezing-rain events which are 
challenging to predict.  

Other climate indicators could be at work here, including a decrease in the number of snow days in 
winter, and an increase in the number of days of extreme heat in summer. Ouranos prepared maps 
showing the forecasts for each of these risks, as presented on the following pages. [21] 

 

Figure 3-23 – Annual Mean Temperature and Projections [42]   

Average Annual Temperature 

1981 to 2010 

 

Average Annual Tempertature 
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Figure 3-24 – Average Annual Freeze-Thaw Days in Winter and Projections [42]   

 

Figure 3-25 – Annual Number of Days with Maximum Temperature > 30°C and Projections [42]   

Average annual freeze-thaw days in winder 

 

1981 to 2010 
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1981 to 2010 

 

Annual number of days with maximum temperature > 30°C 
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Figure 3-26 – Annual Total Snow Days and Projections [42]   

 

Figure 3-27 – Length of Growing Season and Projections [42]   
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3.2.5.1 Risk and Impact Analysis 

 

Figure 3-29 presents the main impacts and implications of temperature changes. A more detailed 
explanation of each impact follows.  

 

 

 

 

 

INCREASE IN THE ANNUAL MEAN TEMPERATURE 
 

An increase in the average temperature is expected to trigger changes in New Brunswick’s marine and 
terrestrial biodiversity. Species at risk of extinction will be at greater risk, while other species will be 
added to the list. Many plant and animal species will seek out colder temperatures and eventually move 
northward. This change is likely to bring new species to the region while others will disappear. [43] 

For instance, the climate is expected to become increasingly propitious to ticks as temperatures increase 
and the active season gets longer. Their area of activity is expected to grow, as are the tick population 
and the number of tick-borne diseases. Figure 3-30 below shows the current and future probability of 
the tick presence in New Brunswick, with blue being less than 10% and red more than 90%.  

Figure 3-28 – Main Impacts and Implications of Temperature Changes 

Temperature Changes

Impacts:

Increase in the 
number of freeze-

thaw days in 
winter

Implications:

- Shorter lifespan for 
municipal 
infrastructure and 
higher maintenance 
costs ($).

-Risk of ice jams and 
flooding.

- Increased risk of 
extreme ice storms.

Increase in the 
number of days     

> 30°C

Implications:

- Increased thermal 
stress and health 
impacts, particularly 
among the elderly.

- Increase in energy 
demand to meet air 
conditioning needs.

Increase in the 
annual mean 
temperature

Implications:

- Changes in 
biodiversity and local 
resources (marine and 
land systems). 

- Risk of bacterial 
growth affecting 
recreational use of 
lakes and drinking 
water sources, etc. 

- Increased risk of 
forest fires.

Fewer annual 
snow days

Implications:

- Reduction in the 
recharge of rivers and 
water sources by snow 
melt.

- Impact on the 
drinking water supply, 
recreational activities, 
and industry.

- Lower albedo effect 
from lack of snow and 
accelerated global 
warming (heat 
islands).
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Some species of bacteria can also thrive in aquatic 
environments at higher temperatures.  That means 
an increase in average temperature could affect 
lakes and other bodies of water, whether used for 
recreation or as a source of drinking water. Since 
wells are the only source of drinking water in the 
Village of Hillsborough, this particular risk is 
considered minimal.  

Rising temperatures may also lead to longer periods 
of drought, making the threat of forest fires all the 
more real. As mentioned in Section 3.2.4, rainfall is 
likely to be less frequent but more intense, resulting 
in longer periods with no rain—ideal conditions for 
wildfires.  

Wildfires and forest fires are a natural hazard which largely occur between May and September during 
“fire season” which is characterized as hot and dry weather. Approximately 8,000 wildfires occur yearly 
in Canada, burning on average 2.5 million hectors of land. A very small percentage (3%) of all fires that 
start in Canada spread to more than 200 hectares; however, fires that do spread beyond this area 
account for the vast majority of the area burned (97%) [50]. 

Not only are these catastrophic events a threat to public health and safety, they can also cause extensive 
damage to property, infrastructure, and natural resources.  

 

 

 

Probability of Current Presence Probability of Presence Expected in 2080 (RCP 8.5) 

Figure 3-29 – Current and Future Probability of Tick Presence in New Brunswick [46] 

Figure 3-30 – Health Advisory at a Lake in New  

Brunswick [47] 
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In addition, air quality is significantly reduced 
during a forest fire, which can emit carbon 
monoxide, mercury, ozone-forming chemicals, and 
volatile organic compounds. [51] Poor air quality 
can affect public health, especially in children, the 
elderly, and people with heart- and lung-related 
illnesses.   

Historical data shows an upward trend in the 
annual area burned and the number of large fires 
in Canada between 1959 and 2010. Figure 3-30 
shows data from Natural Resources Canada. On 
average, the number of large fires (> 200 ha) went 
up by roughly 40 per year between 1959 and 2010. 
[52] 

 

As mentioned above, the risk of forest fires will increase over time as a result of climate change. Figures 
3-34 and 3-35 show the projections to 2100 from the 1980–2010 reference period.  

Figure 3-31 – Forest Fire [48] 

Figure 3-32 – Trends in Annual Area Burned and the Number of Large Fires Across Canada Between 1959 and 2010 [51] 
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Under the RCP 8.5 scenario (continued increases in greenhouse gas emissions), the annual area burned 
by large fires in southern New Brunswick could increase by up to 0.2% to 0.5% per year. Note that large 
fires are those that burn a surface area greater than 200 hectares. 

At the same time, the number of large fires is expected to increase over the same timeframe, as shown 
in Figure 3-35.  Under the RCP 8.5 scenario, the number of large fires (> 200 ha) in southern New 
Brunswick (which encompasses the Hillsborough Region) is projected to increase by up to 0.05 per 
100,000 ha per year by 2100. The outlook for Canada as a whole is even bleaker. A number of areas will 
be seriously affected by forest fires in the coming years, which will have a huge impact on neighbouring 
regions like New Brunswick, and on the planet as a whole. 

 

 

  

Figure 3-33 – Projected Annual Area Burned in Canada for Different Climate Scenarios and Time Periods [50] 
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The Village of Hillsborough’s Seasonal Severity Rating (SSR) is expected to double by the year 2100 
compared to its baseline period of 1980-2010. 

Figure 3-34 – Projected Number of Large Fires in Canada for Different Climate Scenarios and Time Periods [50] 

Figure 3-36 – Forest Fire Severity Level 1980-1989 [52] Figure 3-35 – Forest Fire Severity Level 2090-2099 [52] 
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The Seasonal Severity Rating (SSR) is a measure of fire danger conditions over a complete fire season. 
The SSR is developed by averaging daily values over the season. The scale shown is relative, with values 
above 6 being extreme. [52] 

 

INCREASE IN NUMBER OF HOT DAYS (30°C OR OVER) 
 

Rising temperatures can pose an even greater threat to 
people in the community who are most at risk, such as the 
elderly. Although 2021 data is not published yet, 
according to 2016 census data, 23.1% of the population 
of the Village of Hillsborough is age 65 or older. [5] 
Estimates show that, in 2080, there will be up to 38 more 
days above 30°C per year compared to the reference 
period (1980–2010). [20] This increase in intense heat 
could require adaptation measures—upgrading facilities 
by installing air conditioning systems, for instance. This 
would lead to an increase in energy demand at the Village 
of Hillsborough level since more power will be required to 
regulate indoor temperatures in critical locations.  

 

INCREASE IN THE NUMBER OF FREEZE-THAW DAYS IN WINTER 
 

Freeze-thaw cycles occur when temperatures 
hover around 0° Celsius. When water freezes, it 
increases in volume by about 10%. When it gets 
under the road surface and a freeze-thaw cycle 
occurs, the pavement expands, causing 
deterioration and cracking in the road structure. 
Cracks allow more water to seep in, which 
hastens deterioration in the next freeze-thaw 
cycle. This subsurface activity can also cause 
damage to other infrastructure such as culverts 
and the water and sewer systems.  

Projections show that the annual number of freeze 
thaw days will peak mid-century (2011-2040), and 
then decline closer to the end of the century. [20] 

Figure 3-37 – Elderly Residents of Milan, Italy, 

Feeling the Effects of a Heatwave [53]   

Figure 3-38 – Road Damage Caused by Freeze-Thaw Cycles 

[53]  
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Extreme ice events also pose a serious threat to 
public health and safety. New Brunswick was hit 
by an ice storm in 2017 that had severe impacts, 
including widespread power outages that lasted 
for a number of days and left nearly 300,000 NB 
Power customers without electricity. [10] 

 

FEWER ANNUAL SNOW DAYS 

 

Spring runoff feeds a lot of water into rivers, 
lakes, streams, and the groundwater table. 
Warmer conditions resulting in fewer annual 
snow days could mean there will be less water 
flowing through rivers and streams or even water 
shortages during periods of drought. Many local 
activities rely on having an abundant water 
supply. If less water is available, it could have a 
negative impact on agriculture, industry, 
recreation, and the drinking water supply. A 
lower water level in rivers and streams also 
threatens freshwater biodiversity.  

 

Fewer snow days will affect recreational 
activities in the Village of Hillsborough area such 
as cross-country skiing, skating, sledding and 
others. Climate change projections could cause 
a major decline in winter recreation.   

 

 

 

 

 

Figure 3-40 – Snowmelt Feeding of Lakes and Rivers [54] 

Figure 3-41 – A Lack of Snow Impacts Winter Recreation [55] 

Figure 3-39 – Ice Storm in 2017, Kouchibouguac, New 

Brunswick [54] 
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The albedo effect refers to the percentage of solar 
radiation that is reflected by the Earth. The more 
reflective a surface, the higher its albedo, and the 
less sunlight it will absorb. Snow and ice have the 
strongest influence on the planet’s albedo. Less 
snow cover will lower the Earth’s albedo and 
accelerate global warming. [57] Large cities trap 
huge amounts of solar radiation (and contribute 
to global warming) because they have more heat-
absorbing surfaces (low albedo value) such as 
asphalt, roofing and building materials. This is one 
reason reflective materials are being used more 
and more for new construction. Note that the risk 
of heat islands forming in the Village of 
Hillsborough is negligible, due to the relatively 
moderate development density in the 
community. 

 

3.2.6 IMPACT ON THE POPULATION 
 

HEALTH AND WELL-BEING 
 

We are increasingly familiar with extreme weather events, devastating fires, floods and damage to 
infrastructure due to climate change. It is also more common to hear about the close link between the 
impacts of climate change on physical and mental health. Figure 3-44 below demonstrates how climate 
change poses a threat to public health. 
 

 

Figure 3-42 – The Albedo Effect [57]    

Figure 3-43 – Impacts of Climate Change on Health [57] 
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Rising sea levels, intense precipitation and the frequency 
of extreme weather events will put direct and indirect 
pressures on the physical and mental health of Canadians. 
An example of the direct impacts of climate change is the 
damage to infrastructure from flooding as a result of heavy 
precipitation or coastal flooding. Consequently, if the 
necessary measures are not taken quickly following the 
flooding of a property, mold is likely to appear. [58] An 
example of an indirect implication of climate change on 
health is the increase in health problems attributable to 
the presence of mold due to floods. According to the 

"Health Impacts of Floods" study published by Cambridge University Press, people whose homes have 
been affected by floods are up to four times more 
likely to develop health problems. [59] 

There is an increased risk of indirect health impacts 
from increased precipitation intensity and extreme 
weather events such as the following [60]:  

 
 Gastrointestinal illnesses related to sewer 

back-ups. 

 Infections by contact with contaminated 
bathing water entrained by toxins runoff 
and backflow from sewer. 

The projected average temperature 
changes are expected to bring a range 
of challenges to the health and well-
being of New Brunswickers. The 
repercussions on human health and 
well-being will be particularly felt 
during summertime. An earlier onset 
of spring and later fall will lead to 
longer pollen periods, flowering 
periods and ragweed periods. [63] This 
will impact air quality troughout that 
period and people with allergies and 
asthma may experience an increase in 
symptoms.  

 
 

 
 

 

 

Figure 3-44 – Damage to Property by Flooding [58] 

Figure 3-45 – Warning that Water is Unsuitable for 

Swimming [62] 

Figure 3-46 – Cloud of Pollen [63] 
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In addition, a longer summer will also increase 
exposure to the ultraviolet rays (UV). Prolonged 
exposure to UV rays can have minor or major harmful 
effects such as sunburns or in more severe cases skin 
cancers or cataracts. [60] 

 
 
 

As previously mentioned, it is 
expected the increase in 
temperature could cause the 
migration of certain species 
(mosquitoes, ticks and flies) 
towards New Brunswick (coming 
from the United States and South 
America) and accelerated 
pathogen development. These 
conditions will be conducive to the 
prevalence of endemic 
transmission, and of infectious 
vector-borne or zoonotic diseases 
(transmitted by insects and 
animals). [65] 
 

 

MENTAL HEALTH  
 

Societal changes driven by the risks of climate change can undermine 
mental health and should be studied with as much importance as the 
impacts on infrastructure and physical health. For example, in extreme 
cases, the rise in sea level could make certain regions uninhabitable and 
thus provoke the forced relocation of certain infrastructures and 
inhabitants. The relocation of these affected residents can give rise to post-
traumatic mental stress, feelings of loss and other psychological distress 
linked to extreme events. [66]  

Events such as forest fires, droughts and heat waves can increase the risk of mental health problems. 
Restricting the mobility of those at higher risk can increase the presence of psychological stress and lead 
to panic attacks or anxiety. In addition, it is known that people with certain chronic vector diseases, such 
as Lyme disease, frequently seem to suffer from psychiatric disorders such as depression due to the 
decrease in their quality of life. [68] 

 

Figure 3-47 – Protection Against UV Rays [63]  

Figure 3-48 – Climate Change Effects on Infectious Disease Risks for Canada [64] 

Figure 3-49 Psychological 

Stress [67]  
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SOCIOECONOMIC 
 

Rising sea levels, increasing temperatures and extreme precipitation 
are a major threat to Canadian communities in low-lying coastal areas. 
Climate change is not only felt on the ecosystem but is also emerging 
as a problem for economic and social development. For instance, the 
loss of sandy beaches caused by shoreline erosion is likely to have a 
direct impact on New Brunswick’s economy that depends on tourism. 
The decline of the regional economy and its instability can often 
convert into stress for people in affected communities. The impacts 
of climate change can also cause loss of jobs, force people to move, 
or cause loss of social support and community resources, all of which 
have socio-economic consequences. 

 

 

Furthermore, significant economic losses can occur as a result of damage caused by climatic events. 
Currently, we are seeing an increase in personal expenditures related to climate change. The diagram 
below describes the socio-economic impacts linked to the consequences of climate change. 

 

 
 
 

Reduction of Insurance Coverages

•The growing number of claims to insurance companies could, in the long run, 
lead to a reduction in coverage related to damage caused by floods and 
catastrophic events.

Increase in Cost of Municipal Services

•Extreme rain events may require upgrades to the storm sewer system in order to 
manage an increasing volume of stormwater.

•Infiltration of storm water into the sanitary sewer system can greatly affect the 
volume of water to be treated.

Decrease in Property Values and the Real Estate Market

•The imminent risks of climate change will greatly affect the value of the real 
estate market in areas at risk of flooding and erosion.

•Low elevation lands will have to be modified in order to accommodate new 
construction. This can generate major additional costs and or make the sale of 
land more  difficult.

Figure 3-50 – Societal Impacts [69] 

Figure 3-51 – Impacts of Climate Change on Personal Expenditures 



 

 48 2006711 Village of Hillsborough 

Climate Change Adaptation Plan – Final Report 

As mentioned above, excessive heat can also 
have a significant impact on the economy. 
Extreme heat events can limit efficiency and 
threaten the safety of outdoor workers. For 
example, construction work and major 
timelines scheduled for summertime could be 
greatly affected during the season due to 
work stoppages from heat deemed 
dangerous. [60] 
 

4 RISK AND VULNERABILITY 
ASSESSMENT 

The purpose of risk assessments is to identify hazards (coast or inland flooding, erosion, etc.), the likely 
impacts the identified hazards will have in the Village of Hillsborough, and the probability that these 
impacts will occur.  The vulnerability assessment evaluates how the Village of Hillsborough’s 
infrastructure and residents will respond the the identified impacts. 

Risk and vulnerability assessments will aid the Village of Hillsborough to identify the most vulnerable 
areas in the community, such as: 

 Infrastructure vulnerabilities; 

 Public safety and emergency preparedness vulnerabilities ; 

 Environmental vulnerabilities; 

 Social, cultural and health vulnerabilities; and 

 Economic vulnerabilities. 

 

Vulnerability assessments can support adaptation planning in several ways [71]: 

 Identifying areas most likely to be impacted by projected changes in climate;  

 Building an understanding of why these areas are vulnerable;  

 Assessing the effectiveness of previous coping strategies in the context of historic and 
current changes in climate; and  

 Identifying and target adaptation measures to protect systems with the greatest 
vulnerability. 

  

Figure 3-52 – Outdoor Workers During Heat Waves [70] 
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4.1 METHODOLOGY 
Risk is the combination of the probability of a climate hazard multiplied by the severity of that event. 
ICLEI Canada produced a municipal climate adaptation guide that includes a methodology for 
conducting a risk assessment of climate change impacts. [70] According to the guide, risk equals 
probability multiplied by severity.  

 

 

This was the approach used to conduct the risk assessment for the scenarios identified in the study. The 
probability that each impact will have the estimated consequences is given a score as defined in  
Table 4-1. Event probability can be assessed at several levels (2010, 2030, 2050, 2100, and 2100 + 
0.65m), as shown in Table 3-2.  

Table 4-1 – Probability Rating [72] 

Probabilty Event  
(5) 

Almost certain 
May occur once every 5 years 

(4)  

Very likely 
May occur once every 10 years 

(3)  

Likely 
May occur once in 25 years 

(2) 

Possible 
May occur once in 50 years 

(1)  

Unlikely or rare 
May occur once in 100 years 

 

The severity of the impacts under each scenario was analyzed in relation to their consequences on 
resident health and safety, disruption of services, and damage to infrastructure. Each impact was rated 
according to the methodology shown in Table 4-2.  

  

Risk = Probability x Severity 
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Table 4-2 – Severity Rating [72] 

Severity Description 

(5)   
Catastrophic 

Risk of loss of life. An impact to or failure of this critical asset would disrupt emergency 
services and affect most of the population. Many parts of the community would be cut off, 

making it difficult or impossible to meet most residents’ basic needs (e.g., food, shelter, 
sleep, heat). Irreparable damage to affected property.   

(4)  
Major 

Isolated instances of serious injury or loss of life. An impact to or failure of this critical 
asset would disrupt emergency services in an area of the community. The area would be 

cut off, making it difficult or impossible to meet affected residents’ basic needs (e.g., food, 
shelter, sleep, heat). Irreparable damage to affected property.  

(3) 
Moderate 

Risk of injury. An impact to or failure of this important asset could cause a significant 
decline in non-essential services in an area of the community. Reparable damage to 

affected property.   

(2) 
Minor 

Serious near misses or minor injuries. An impact to or failure of this important asset could 
cause a significant decline in non-essential services in a small area of the community. 

Minor damage to affected property. 

(1) 
Negligible 

No threat or actual harm to the population. An impact to or failure of this less important 
asset would be tolerable.  

 

Multiplying the probability rating by the severity rating determines the risk level, as shown on the 
following scale: 

 

 
The risk scale is also shown in Table 4-3 on the following page.  

  

Risk scale 

0–4

Very low

5–9

Low

10–14

Moderate

15–19

High 

20–25

Very high
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Table 4-3 – Risk Assessment Matrix 

  Severity of the impact 

  
Negligible 

(1) 

Minor 

(2) 

Moderate 

(3) 

Major 

(4) 

Catastrophic 

(5) 

Probability 
of the 
impact 

Unlikely or 
rare (1) 

1 2 3 4 5 

Possible (2) 2 4 6 8 10 

Likely (3) 3 6 9 12 15 

Very likely 
(4) 

4 8 12 16 20 

Almost 
certain (5) 

5 10 15 20 25 

 

4.2 ASSET RISK ASSESSMENT 
The table in Appendix D presents the risk assessment for each affected asset under a certain sea level 
rise and storm surge scenario. The table is divided into asset types (e.g., sanitary system, storm sewer 
system, road system) and describes the risks for each.  The Village of Hillsborough can use this tool to 
identify their most vulnerable assets so efforts can be focused on mitigating risks to those assets through 
adaptation measures.  

Maps are provided in Appendix E along with a summary of all assets affected by certain flood scenarios. 
The maps provide an overview of the infrastructure at risk and can be used to compare the extent of 
damage under different return period scenarios.  

Finally, the map in Appendix B identifies the culverts in the Village’s major drainage basins, which may 
be at risk of failure in the event of inland flooding. 

 

5 PRIORITIES, OPTIONS, AND ADAPTATION MEASURES 
ADAPTATION MEASURES were developed to aid the Village of Hillsborough become resilient to the 
impacts of climate change. They have been grouped into categories and a description of each measure 
is provided below.   

5.1 EMERGENCY MEASURES 

5.1.1 UPDATE THE EMERGENCY RESPONSE PLAN 

The Village of Hillsborough will need to revise its existing Emergency Response Plan to 
effectively address the risks identified herein. Some of these risks are already covered in the 
Emergency Response Plan, but their intensity and frequency under climate change scenarios 
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could require changes in procedure. Certain action items need to be completed as part of this 
adaptation measure: 

 Identify Alternative Emergency Shelters to be used during an emergency.  These shelters 
should at the very least be equipped with back-up generators and air conditioning units. 

 Create a map identifying emergency evacuation routes and possible alternate routes. 

 Identify the vulnerable residents who would be most at risk during an emergency event. 

 Create a map identifying the vulnerable homes in the community occupied by people living 
alone, children under the age of 12, people with special needs, residents without access to 
personal transportation (may require assistance if evacuation is required). This may require 
the acquisition of such data.  

 Estimate the cost of the material and human resources needed in an emergency.  

 Review the hours of operation of services in an emergency.  

 Include provisions for securing emergency food stocks. 

 Consider an action plan for emergency potable water, in the event of a sustained drought or 
that private wells become contaminated during a flooding event, such as identifying an 
alternate supply of water. 

In light of the ongoing COVID-19 pandemic, it would be prudent for the community to review 
the capacity of their emergency warming shelters. Restrictions may be placed on the facility’s 
occupancy rate depending on the pandemic recovery phase in place at the time of the 
emergency.  

 

5.1.2 SIMULATE A CATASTROPHIC EVENT TO PRACTICE THE EVENT RESPONSE STRATEGY 
PROPOSED IN THE EMERGENCY RESPONSE PLAN 

An Emergency Response Plan will be easier to implement if it is first tested by the people who 
will be carrying it out. In a real-life emergency, no one will have time to read through the 
Emergency Response Plan to figure out what to do. Simulations of catastrophic events and 
practical exercises will allow first responders and municipal staff to learn what is expected so 
they can carry out the plan in a real emergency.  

 

5.1.3 INFORM RESIDENTS OF EMERGENCY MEASURES 
Residents should be informed of the types of emergency measures they should expect in 
an emergency. The Village of Hillsborough could summarize the emergency measures 
implemented (Emergency Response Plan) and address communication strategies in a 
brochure that could be distributed door-to-door. The information could also be posted on 
the community website.  
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5.2 LAND USE PLANNING 

5.2.1 IDENTIFY AREAS AT HIGH RISK OF FLOODING 

The flood hazard maps can be used to identify 
undeveloped flood-prone properties. The 
Village of Hillsborough could use this 
information to flag the properties as areas at 
high risk of flooding. The label would restrict 
multiple developments, so the Commission 
could, at a minimum, require the owner of a 
new development in a flood hazard area to 
sign a consent form acknowledging that the 
land is at risk of flooding and that the Village 
of Hillsborough is not liable for any damages 
that may result.  

It is recommended that the Zoning By-law be 
updated in partnership with the Southeast 
Regional Services Commission to introduce a 
minimum setback from the flood risk zone, for 
all new developments. A setback (for example, 30m) could be identified based on the flood risk 
zones included in this plan (flood hazard maps). The current trend, being adopted by other 
communities, is to base this setback on the worst case scenario (i.e., 100-year flood in year 
2100). This would greatly reduce the risk of new developments being flooded as a result of rising 
water levels between now and the year 2100.  

5.2.2 UPDATE THE ZONING MAP 
In an effort to discourage development in flood-prone areas, it is recommended that the 
Village’s zoning map be updated to identify changes to the flood risk zone. That way, when 
developers consult the zoning map, they will be aware of the risks.   

5.2.3 PREVENT RIVERBANK EROSION 
A number of steps can be taken to prevent or reduce the effects of erosion, including 
vegetation, retaining walls, and riprap. The selection of an appropriate stabilization strategy 
depends on the specific characteristics of the site; however, generally falls within one of the 
following categories:  

Land Use Planning which can mitigate the impacts of erosion on new development by 
implementing a setback for all new construction, away from areas of known erosion; 

Protection of the Existing Banks and Shorelines, through "soft” methods such as bank or 
dune stabilization, combined with public education to discourage access to the areas 
being stabilized. Native plantings appropriate to the specific location (riverbank, dune, 
etc.) could be used to reinforce the area to be protected using the root systems of 
these plantings; 

Engineered or Structural Systems tend to be the most robust erosion control measures, 
and include measures such as rip-rap placement and gabion baskets. However, these 
are also the least naturalized methods, and as such are typically less preferred unless 
other methods are deemed impractical or inadequate. [75] 

Figure 5-1 – Example of Flood Risk Zoning [73]   
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Hybrid Systems such as Bioengineering Systems which are generally comprised of woody 
vegetation planted in a specific pattern to provide stability to the soil, such as live 
stakes, vegetated geogrids, etc.; 

With these options in mind, the erosion prevention strategy for the Village of Hillsborough 
should include: 

4. An in-depth study of erosion projections to establish the specific areas of concern for 

the Village; 

5. A study of the best measures to prevent erosion; and 

6. Making information on points 2 and 3 available to residents looking to adapt their 

property to mitigate erosion. 

5.2.4 PROMOTE THE PROTECTION OF NATURAL AREAS 
Protecting the environment and natural areas is a key element of countering the impacts of 
climate change. These areas also tend to be areas that may encompass sensitive habitats for 
species at risk. 

Sensitive habitats and ecosystems such as wetlands, marshes, and seaside cliffs should be 
protected, restored, and maintained. The wetland areas in Hillsborough (shown in Appendix B) 
help reduce soil erosion and retain water thus minimizing the impacts of flooding. 

Conservation of watercourses and wetlands are regulated by the Province under the 
Watercourse and Wetland Alteration Regulation (90-80) - Clean Water Act. The Village should 
prioritize those rich natural areas and consider them as major assets to the community. 

Installing informative signs in natural areas is a good way to educate the public on the benefits 
these areas provide, how fragile they are, and how important it is to maintain them.  The Village 
could also encourage the residents living on properties along the Village's watercourses to keep 
a natural buffer zone along the riverbanks. Riparian buffers can also be implemented by planting 
a combination of shrubs and grasses to stabilize and give structure to the riverbanks. 

The Village of Hillsborough should also consider forming a green committee to coordinate 
smaller environmental efforts such as: 

 A tree planting program, which will improve soil and water conservation and improve the 
land’s capacity to adapt to climate change; 

 Construct a rain garden on 
public land to control water 
flows in areas at risk of 
flooding; 

 Coordinate an annual public 
area cleanup day; and, 

 Create a community garden 
space. 

 
Figure 5-2 – A Natural Area in New Brunswick [73] 
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5.2.5 ERECT A MONUMENT IDENTIFYING THE HIGH WATER MARK FOR A HISTORIC FLOOD 
EVENT 

 

As the City of Moncton did for the historic flood of 1869 known 
as the Saxby Gale, the Village of Hillsborough could erect a 
monument in a central location identifying the high water mark 
for a historic event . This simple step would serve to remind 
residents of the magnitude of the event and the damage that a 
similar event could cause.  

 

 

 

5.2.6 PROMOTE FOREST FIRE PREVENTION 

There are a number of things homeowners can do to mitigate the risk of a wildfire spreading on 
their property.  Priority Zone 1 is within 10 metres of a home. It is recommended that only 
shorter plants such as grasses and non-woody flowers be planted in this area. Any highly 
flammable fuels should be removed, and firewood should not be stored against the house. 
Hardscaping (e.g., asphalt, concrete, rocks, brick), swimming pools, ponds, and streams also 
make effective firewalls in Priority Zone 1.  

In Priority Zone 2 (10 to 30 metres from a home), trees should be well spaced (horizontally and 
vertically). If trees are planted in this area, more fire-resistant species should be chosen 
(hardwoods such as poplar, birch, and aspen). The wooded area should be cleared frequently 
to keep the ground clear of dead branches and fallen trees.  

In Zone 3 (30 to 100 metres from a home), the forest should be cleaned 
out and maintained as much as possible to slow the spread of fire. [75] 

It is recommended that the Village of Hillsborough produce a pamphlet 
that could be distributed to residents to make them aware of the risks 
of wildfire and what they can do to mitigate them. The pamphlet could 
also set out fire safety guidelines for residents.  Regular social media 
reminders are also recommended. 

The Village of Hillsborough should also continue to maintain their fire 
protection bylaw to define when and where fires are permitted within 
the Village of Hillsborough limits. This could include provisions such as: 

Figure 5-3 – Historical Monument 

Showing the High Water Mark When 

the Saxby Gale Event Hit Moncton, 

New Brunswick [74] 

Figure 5-4 – Priority Zones for Preventing the Spread of Wildfire [75] 

Figure 5-5 – Fire Safety 

Guidelines [76]   
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 Ban open fires; 

 Allowing fire pits to be used (depending on the provincial forest fire watch status), provided 
that they are located a minimum distance away from flammable structures; and; 

 Imposing criteria for non-commercially manufactured fire pits. 

 

In addition, it has been recommended by the Canadian Council of Forest Ministers (CCFM) that 
communities adopt the Canadian FireSmart initiative. One of the initiatives of this program is the 
establishment of a nationally recognized "Community Wildfire Preparedness Day" on the first 
Saturday in May. This national campaign encourages communities to come together in one day 
to take action to raise awareness and reduce the risk of wildfire. On this day, the Village of 
Hillsborough could rally the community and organize awareness and preparedness activities such 
as the collection of pine needles and dry leaves near homes. 
 
An application for funding to carry out a community wildfire protection project can be submitted 
through the FireSmart program. [75] 

 

5.3 INFRASTRUCTURE 

MUNICIPAL SYSTEMS 
 

5.3.1 STAY INFORMED ABOUT THE CONDITION OF INFRASTRUCTURE OWNED BY THE 
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE 

Since the Department of Transportation and Infrastructure (NBDTI) owns and manages some 
stormwater infrastructure within the Village of Hillsborough (culverts and bridges), the Village 
should maintain their communications with NBDTI to stay informed about the condition, 
capacity and known risks of the Province’s stormwater management system. This would give 
the Village of Hillsborough a better understanding of the actual risk posed by heavy rainfall 
events.  

 

5.3.2 CONDUCT AN IN-DEPTH STUDY OF THE STORM SEWER 
SYSTEM 

Developing a hydraulic/hydrologic model of the storm sewer 
system would reveal weak points that could lead to localized 
flooding. The Village of Hillsborough should conduct an in-
depth study of this system and create a model to identify 
sections to be replaced to boost system capacity and it’s 
level of service.  

 

5.3.3 DEVELOP OR IMPLEMENT A DESIGN CRITERIA MANUAL FOR STORM AND SANITARY 
SEWERS  

Implementing a design criteria manual for storm and sanitary sewers would allow the Village of 
Hillsborough to set minimum standards for system installation and replacement, such as 
minimum pipe sizes, maximum flow velocities, and maximum slopes. The design manual could 

Figure 5-6 – Sewer System Capacity 

Analysis  
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also state service level expectations, net-zero runoff provisions, and taking climate change and 
increasing demand for capacity into account.  

 

5.3.4 DEVELOP OR IMPLEMENT A STORMWATER MANAGEMENT BY-LAW 
A number of municipalities are working on drafting by-laws to better manage stormwater. With 
new developments, stormwater runoff is accelerated by the addition of new impervious 
surfaces (roofs and asphalt vs. trees and natural areas). Stormwater management by-laws 

attempt to eliminate variability in stormwater runoff in 
new developments by implementing a net zero increase 
strategy. This approach aims to make pre- and post-
development flows equal so that new development 
does not impact the system downstream. These 
requirements force developers to manage their 
stormwater using surface or underground retention 
ponds, rain gardens, and other measures. In addition to 
controlling water flows, these infrastructure elements 
have the added benefit of improving water quality at 
the outlet and contributing to environmental 
protection in the process.  

 

5.3.5 OFFER AN INCENTIVE FOR INSTALLING A BACKWATER VALVE 
Some municipalities see a benefit in offering an incentive for residents to install a backwater 
valve on their home sewer line. The City of Moncton, for example, will pay to have a backwater 
valve installed for all homes at risk of flooding that do not qualify for sewer backup insurance. 
Backwater valves significantly reduce the risk of sewer backup and the damage that results.  
Furthermore, an incentive may provide the necssary encouragement for residents to retrofit 
their homes with a backwater valve.  

 

 

 

 

 

 

5.3.6 MAINTAIN LIFT STATIONS WITH GENERATORS 
Installing generators at the existing lift stations can prevent sewer backups or overflows during 
power outages. Lift Stations #1, #2, and #3 were recently upgraded and new generators were 
installed at that time. The Village may wish to consider installing a generator at their wastewater 
treatment plant lift station in the future, although any overflows from that station would be 

Figure 5-7 – Illustration Depicting the 

Objective of Stormwater Management [80] 

Figure 5-8 – How a Backwater Valve Works [81] 
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directed into the lagoon’s polishing cell and not directly into the environment. In the long term, 
having a generator will ensure that the lift stations continue to operate during power outages 
caused by ice storms, high winds, and other significant weather events.  

It is also recommended that the Village of Hillsborough include in their planning provisions for 
obtaining fuel for their generators in the event that the local gas stations are impacted by an 
event.  

 

5.3.7 ENFORCE MINIMUM ROAD CONSTRUCTION STANDARDS 
With the projected increase in freeze/thaw 
cycles, the life expectancy of municipal roads 
could be expected to decline. This is often 
caused by water entering the asphalt structure 
through cracks during thaw cycles and re-
freezing when temperatures begin to drop, 
leading to further cracking and degradation. 
Good design practices such as ensuring proper 
surface and roadside drainage and using a 
suitable road structure thickness are effective 
ways to minimize the impacts of climate on 
road conditions, although these must be 
combined with good operating practices such 
as crack-filling and patching to maximize the 
life expectancy of the Village’s roads. 

 
5.3.8 ADDRESS AREAS IDENTIFIED IN RISK ANALYSIS OF AFFECTED ASSETS (APPENDIX D) 

Some areas of the Village of Hillsborough are known to experience flooding, and others have been 
identified as being at-risk as a result of the analysis completed herein. The municipality should consider 
implementing mitigation measures for these flood risk areas. These could consist of strategies such as 
raising or sealing manholes and lift station wet wells with impermeable covers to prevent water from 
entering the sewer systems through manhole covers manholes, extending vent pipes above the flood 
elevation, raising or otherwise flood-proofing lift stations, installing backup generators at key locations, 
a backwater valve incentive, etc. 

Figure 5-9 – Damaged Asphalt [82] 
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BUILDINGS/HOMES 
 

5.3.9 DEVELOP A BEST PRACTICES GUIDE FOR NEW CONSTRUCTION 
To encourage developers to follow best practices for new 
constructions, some municipalities have developed 
guides that explain certain concepts that can help counter 
the effects of climate change. A best practices guide may 
include information on:  

 Revegetating impervious infrastructure; 

 Installing stormwater retention ponds or rain gardens; 

 Using more resilient materials for infrastructure in 
new developments; and, 

 Incorporating natural energy sources. 

 

There are many existing standards and guidelines for the construction of resilient buildings and 
infrastructure. It is recommended that the Village establish its Best Practices Guide based on these 
readily available guidelines. Examples of a few existing guidelines are listed below:  

 Community Flood Resilience Standards: 

 CSA W204:09 Flood resilient design for new residential communities 

Figure 5-11 – Vision for New Developments 

[83]  

Figure 5-10 – Village of Hillsborough - Overview of Flood Hazard Mapping  
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 CSA W210, Prioritizing flood resiliency in existing residential communities 

 Climate Resilient Buildings and Infrastructure Standards: 

 CSA S478:19, Durability in Buildings 

 

5.3.10 INSTALL GENERATORS AND AIR CONDITIONING IN CRITICAL SITES 
The Village of Hillsborough’s Emergency Shelter is located at the Kiwanis Center, 41 Legion 
Street. This Emergency Shelter is equipped with a back-up generator capable of powering the 
air conditioning unit and heating system. As noted in Section 5.1.1 Update the Emergency 
Response Plan, it is recommended that the Village designate several sites as alternate 
emergency shelters. The Village should ensure that these alternate emergency shelters are 
properly equipped so they can accommodate residents during a catastrophic event and provide 
shelter, food, heat or air conditioning and other basic services. 

 

5.3.11 DEVELOP A FLOOD PROTECTION MEASURES GUIDE 
A flood protection measures guide can provide 
information for residents who would like to make 
changes to their property to mitigate the risk of 
damage caused by flooding. Such measures could 
include: 

• Elevate vulnerable structures by raising the 
foundation; 

• Use waterproof sealants and coatings to prevent 
water from getting in; 

• Block/close off building entrances (where water 
gets in first); 

• Buy sandbags that can be placed around their home to prepare for an impending flood 
event. 

There are readily available examples available from other communities to base such a Guide on, 
including: 

• The City of Moncton’s “The Homeowner’s Guide to Flood Protection”; 

• The City of Fredericton has a pamphlet “River Watch 2021: Are you Prepared”, as well as 
various other information on their website. 

 

Figure 5-12 – Sandbags Being Used to Prevent 

Flood Damage [80]  
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5.3.12 ASSESS THE IMPACTS OF RELOCATING INFRASTRUCTURE IN AT RISK AREAS VS 
PROTECTING THEM 

Although this is a difficult subject to tackle, some 
municipalities are assessing the impacts of 
relocating infrastructure in flood-prone areas. With 
current sea level rise projections, we know that 
certain parts of the community are in danger of 
serious flooding by the year 2100. A cost / benefit 
assessment may be required in order to compare the 
option of relocating the residences  and 
infrastructure in these sectors versus protecting 
them by building dikes, flood mounds, etc. Such an 
assessment would require several public 
consultations and the advice of experts in the field. 

5.4 PUBLIC AWARENESS 
 

5.4.1 EDUCATE RESIDENTS 
Educating residents about climate change and its impacts helps them be better prepared for 
emergencies, thereby reducing the negative impact. Awareness efforts should focus on certain 
key topics identified in the adaptation planning process. The following topics should be 
addressed: 

 Climate change impacts on the community; 

 Safe use of generators;  

 Mitigation measures for contaminated drinking water;  

 Septic system troubleshooting; 

 Flood protection measures (also see Measure 5.3.11); 

 Water conservation strategies; 

 Steps to take in a heatwave or storm; 

 Alternate emergency shelters; 

 Support systems for vulnerable populations, to check in on 
them during extreme events (heat, precipitation, storms, etc.); 

 Dealing with mental health. 

 

As part of this measure, certain action items need to be completed:  

1. Collect data on the topics to be covered. 

2. Produce different brochures to make information kits. 

3. Prepare and facilitate information sessions (PowerPoint presentations). 

4. Provide information on the Emergency Response Plan. 

5. Update the Village’s website with videos, maps, articles, information, 
and other important content. 

6. Make the Climate Change Adaptation Plan and flood hazard maps available to the public.  

Figure 5-13 – A Home Being Relocated [81] 
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6 COMMUNITY ENGAGEMENT 
 

GETTING COMMUNITY MEMBERS AND INTEREST GROUPS INVOLVED was a critical step in preparing 
the Climate Change Adaptation Plan. A Public Survey was developed to help determine the climate 
change impacts and hazards affecting the Village of Hillsborough, along with a number of meetings to 
help encourage participation. A summary of the survey and each meeting is included below.  

6.1 STAKEHOLDER MEETING 
 

A meeting with the Village of Hillsborough stakeholders was held on December 3, 2021. Stakeholder 
representatives were invited from the following groups:  

 Municipal staff and public works 

 Department of Transportation and 
Infrastructure 

 Department of Natural Resources 

 Department of Environment 

 Emergency personnel 

 Police service 

 Fire department 

 Health and social services 

 NB Power 

 Bell Aliant 

 Rogers 

 Local business owners 

 Southeast Regional Service Commission 

 And more 

 

The objective of the meeting with these interest groups was to discuss the issue of climate change, 
particularly the impacts it will have on infrastructure, the health and safety of residents, available 
services, local businesses, and other factors. In addition, one of the objectives of the meeting was to 
discuss potential adaptation measures to mitigate these impacts.   

Participants included a NBDELG representative, several residents and local business owners, Village of 
Hillsborough officials, and members of the Climate Change Adaptation Plan committee.  The main 
concerns were related to the flood hazard projections. Specifically, concerns were raised around how 
flooding may isolate certain areas of the Village during severe events. It will be necessary to encourage 
those impacted, as well as emergency services, to be prepared for these scenarios. 

6.1.1 PUBLIC SURVEY 
The residents of the Village were asked to complete the survey to determine how climate change 
impacted their industries or organizations.  The various sectors surveyed included: 

 Agricultural sector. 

Figure 6-1 – Presentation Given at the Stakeholder Meeting  
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 Emergency services sector. 
 Economic sector. 
 Residential sector, and 
 Recreational sector. 

 

Results of the survey are available in Appendix G, the main areas of concern that arose from the public 
survey were as follows: 

 Forest fires; 
 Fresh water shortage; 
 Drought; 
 Increasing temperatures; 
 Localized flooding; 
 Sink holes in old quarry; 
 Isolation from Moncton during flood level events/road washouts; 
 Limited access to emergency services due to flooding; 
 Ice storms; 
 Power outages; 
 Etc. 

6.1.2 PUBLIC CONSULTATION SESSION 
 
On February 15, 2022, a public consultation session was held virtually via Microsoft Teams to encourage 
community members to become better informed about the issues they will face due to climate change. 
A few residents attended the session.  
 
The main comments that emerged during the meeting were as follows: 
 

 In the past, the tides did not reach the old gypsum silos, but now 
the water occasionally reaches the silo bases, there could be 
concern for their integrity in the future; 

 Access routes and flooding along Route 114 are major concerns; 
a detailed analysis of culvert sizing would be desired, as well as 
consideration to build the road up higher; 

 The group agreed that emphasis should be placed on emergency 
preparedness, encouraging residents to be self-sufficient for 72-
hours during an emergency, and having plans for how emergency 
services could react in the event of an emergency in an isolated 
area; and, 

 The Village may also want to consider that if flooding occurs 
inside the Village, it is likely that access could be blocked in other 
areas of Route 114, potentially blocking routes to hospitals or 
major centers. 

 
It is recommended that the Climate Change Committee continue to consider ways to engage the public 
as the Adaptation Plan is implemented, such as through public education, advertising, incentives for 
participation, etc. 

Figure 6-2 : Water Surrounding 

Silo, Hillsborough, NB [86] 
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7 IMPLEMENTATION AND MONITORING 
IMPLEMENTING THE ADAPTATION MEASURES identified in Section 5 will require effort on the part of 
the Village of Hillsborough, its Council, and members of the community. This section outlines the action 
items to be completed in implementing the Climate Change Adaptation Plan. It also provides 
performance and monitoring indicators the Village of Hillsborough can use to concretely evaluate 
progress made in implementing proposed adaptation measures and this plan as a whole. To adopt a 
proactive approach to dealing with the climate change impacts the community could potentially face, 
certain studies should be carried out or expanded on.  

7.1 IMPLEMENTATION MECHANISMS 
The first step in implementing this Climate Change Adaptation Plan will be for the Council to adopt the 
conclusions and recommendations herein, demonstrating the Village of Hillsborough’s commitment to 
putting in place the means to achieve realistic objectives and allow the Village to boost its resilience to 
the impacts of climate change. This will also be a way for the Council to convey to residents how 
important this issue is. The Council must allocate clear responsibilities to the stakeholders involved in 
carrying out the action items in the plan.  

Another important factor in implementing this plan is to review and update (as needed) community 
policies and regulations. The following is a non-exhaustive list of existing Village documents that should 
be reviewed to ensure they take into account the risks and measures identified in this plan: 

 Emergency Response Plan– see measure 5.1.1; 

 Building By-Law, 2005 – see measures 5.2.1 and 5.2.2; 

 Rural Plan, 2010 – see measures 5.2.1 and 5.2.2;  

 Zoning Map, 2010 – see measure 5.2.2;  

 Subdivision By-Law, 1982 – see measures 5.3.4 and 5.3.5; and 

 Water and Sewer By-laws, 1990 – see measures 5.3.5. 

 

7.2 PERFORMANCE AND MONITORING INDICATORS 
This section proposes performance indicators to ensure effective monitoring of the adaptation 
measures above.  

The table in Appendix G includes a non-exhaustive list of the adaptation measures identified and can be 
used to track measures to be completed and their proposed timelines. The table also includes a column 
that can be checked off when an action item is in progress or completed. Note that the impacts of 
climate change are identified by the following symbols:  

 

SEA LEVEL RISE AND STORM SURGES 
 

 

 

INCREASINGLY INTENSE PRECIPITATION AND EXTREME WEATHER EVENTS 
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TEMPERATURE CHANGES 
 

After the table, there is a form that can be used to record the dates of action plan updates and the 
names of those present during its review (members of the Climate Change Adaptation Plan committee).  
The form also includes questions to encourage reflection on the next steps in the climate change 
adaptation process. It is highly recommended that the action plan be reviewed at least once a year.  

7.3 STUDIES TO BE CARRIED OUT 
The purpose of the Climate Change Adaptation Plan is to ensure that the Village of Hillsborough can 
withstand the impacts it is likely to experience over time, but that is only the beginning. To ensure the 
plan’s sustainability, the Village of Hillsborough should work with consultants to conduct various in-
depth studies to more accurately determine the scope of the measures to be taken in some parts of the 
community. The studies will be used to establish additional adaptation measures to counter certain risks 
the population will face, which could also be incorporated into future updates of the plan. Table 7-1 
provides a list of studies that could be of interest to the Village of Hillsborough, and their purpose. 

Table 7-1 – Studies to be Conducted by the Village of Hillsborough 

 

Once these studies have been conducted, the Village of Hillsborough should review the measures in 
this Climate Change Adaptation Plan and revise the table of actions in Appendix G so they more 
accurately reflect the steps to be taken to counter the known risks.  

STUDY OBJECTIVES 

In-depth study of riverbank 
erosion projections for the 
region 

• Identify critical areas  
• Assess the scope of measures to be taken to counter land 

loss due to erosion 

In-depth study of the storm 
sewer system 

• Identify weak points in the system that could lead to 
localized flooding 

• Identify sections to be replaced to boost system capacity 
and level of service 

Assess the impacts of 
relocating infrastructure in 
high-risk flood zones vs. 
protecting them 

• Perform a cost-benefit analysis  
• Identify the steps that would be required to carry out such a 

project 
• Hold public consultation sessions to get input from residents 

Groundwater Monitoring for 
Saltwater intrusion 

• Consider installation of monitoring systems for saltwater 
(conductivity probe) to track any trends in saltwater 
intrusion 

• Hydrogeology study to further understand the risks 
associated with saltwater intrusion into the groundwater 
supply 
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8 RECOMMENDATIONS 
 

IN CLOSING, this plan was developed to help manage or prevent climate change risks through specific 
adaptation measures and strategies. To ensure proper implementation and continuous improvement 
of the practices in the plan, progress should be monitored using performance indicators.  

To achieve the objectives set out in this plan, the Village of Hillsborough should: 

 Form and maintain a committee to oversee and report on the implementation of the 
adaptation plan; 

 Monitor and report progress on the implemented actions; 

 Conduct the recommended studies; 

 Clearly define individual roles and responsibilities in implementing and monitoring the plan; 

 Follow up annually to verify that the measures are still appropriate for the context and that 
progress is being made, and to determine if any measures should be removed, improved, or 
added; 

 Work with NBDTI to confirm the condition and capacity of the DTI infrastructure within the 
Village of Hillsborough; 

 Provide opportunities for input from all stakeholders; 

 Continue educating residents on the impacts of climate change and on adaptation measures. 

 

 

  

[84] 
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No. Asset Description Location Impact Severity
Probability

(in the year 2021) 

Probability (in the 

year 2100)

Risk 

(in the Year 2020)

Risk 

(in the Year 

2100)

1.1
Lift Station No.1  - Greys 

Island Road

Risk of flooding from a river level of 7.8m, 

causing damage to the infrastructure and 

potentially disrupting the operation of the 

pumping station which could lead to 

sewer back-up in properties upstream of 

the station.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

1.2
Lift Station No.2 - Main 

Street

Risk of flooding from a river level of 

7.38m, causing damage to the 

infrastructure and potentially disrupting 

the operation of the pumping station 

which could lead to sewer back-up in 

properties upstream of the station.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

1.3
Lift Station No.3 - Main 

Street

Risk of flooding from a river level of 6.7m, 

causing damage to the infrastructure and 

potentially disrupting the operation of the 

pumping station which could lead to 

sewer back-up in properties upstream of 

the station.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

2.1
Wastewater Treatment Plant 

- Polishing Cell

Risk of flooding from a water level of 

7.5m, disrupting the treatment process 

and allowing the discharge of partially 

treated wastewater to the River. Could 

also lead to sewer back-ups in the aerated 

treatment cells or beyond.

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High

Sanitary Sewer - Lift Stations

Sanitary Sewer - Treatment System



No. Asset Description Location Impact Severity
Probability

(in the year 2021) 

Probability (in the 

year 2100)

Risk 

(in the Year 2020)

Risk 

(in the Year 

2100)

2.2
Wastewater Treatment Plant 

- Aerated Cell

Risk of flooding from a water level of 

9.3m, disrupting the treatment process 

and allowing the discharge of partially 

treated wastewater to the River. 

(3) Moderate (1) Unlikely or rare (5) Almost Certain (3)  Very Low (15) High

2.3

Wastewater Treatment Plant 

- Blower Building and Lift 

Station

Risk of flooding from a water level of 

9.65m, disrupting the treatment process 

and allowing the discharge of partially 

treated wastewater to the River. 

(3) Moderate (1) Unlikely or rare (3) Likely (3)  Very Low (9)  Low

3.1
Sanitary Distribution System 

within the WWTP

Risk of flooding from a water level of 

7.5m, disrupting the treatment process 

and allowing the discharge of partially 

treated wastewater to the River. Could 

also lead to sewer back-ups in the aerated 

treatment cells or beyond.

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High

3.2

Sanitary Distribution System 

on Main Street (Civic 2855-

2892) 

Risk of flooding of the sanitary system 

from a river level of  6.9m, which could 

cause backflow of sanitary sewers in the 

residences connected to this sector of the 

system.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

Sanitary Sewer - Distribution System



No. Asset Description Location Impact Severity
Probability

(in the year 2021) 

Probability (in the 

year 2100)

Risk 

(in the Year 2020)

Risk 

(in the Year 

2100)

3.3

Sanitary distribution system 

on Main Street (Civic 3019-

3045)

Risk of flooding of the sanitary system 

from a river level of  7.11m, which could 

cause backflow of sanitary sewers in the 

residences connected to this sector of the 

system.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

3.4

Sanitary distribution system 

on Salem Road (Civic 4864 to 

Main) , Main Street and 

Greys Island Road 

Risk of flooding of the sanitary system 

from a river level of 6.84m, which could 

cause backflow of sanitary sewers in the 

residences connected to this sector of the 

system.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

4.1

Storm sewer system on Main 

Street and several cross 

culverts on Greys Island 

Road. This includes four (4) 

DTI culverts

Risk of surcharging of this asset from a 

river level of  7.82m, which could result in 

the flooding upstream of the storm sewer 

system. This could also result in the failure 

of the DTI culvert and road. In the event 

of a failure, the road could remain blocked 

until the culvert is replaced.

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High

4.2

Storm sewer system in the 

area of Steeves Street, Main 

Street, Fairview Avenue, and 

Golf Club Road and several 

cross culverts.  This also 

includes three (3) DTI 

culverts

Risk of surcharging of the system from a 

river level of 5.32m. which could result in 

the flooding upstream of the storm sewer 

system. This could also result in the failure 

of the DTI culvert and road. In the event 

of a failure, the road could remain blocked 

until the culvert is replaced.

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High

Storm Sewer



No. Asset Description Location Impact Severity
Probability

(in the year 2021) 

Probability (in the 

year 2100)

Risk 

(in the Year 2020)

Risk 

(in the Year 

2100)

4.3

Storm sewer system on 

Steeves Street and Main 

Street between civic # 2855 - 

2889 and several major cross 

culverts. This includes two 

(2) DTI culverts

Risk of surcharging of the system from a 

river level of 6.38m. which could result in 

the flooding upstream of the storm sewer 

system. This could also result in the failure 

of the DTI culvert and road. In the event 

of a failure, the road could remain blocked 

until the culvert is replaced.

(3) Moderate (5) Almost Certcain (5) Almost Certcain (15) High (15) High

5.1 Greys Island Road

Risk of flooding of  Road from a river level 

of 5.12m, In such a case, some residents 

may find themselves isolated and 

deprived of emergency services, or unable 

to access their home. Properties would 

also be damaged by the flood.

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High

5.2

Main Street, Civic 2855 to 

2889. Steeves Street 140m 

up from Main Street. Golf 

Club Road

Risk of flooding from a river level of 5.75m 

which may prevent access  from the north 

part of town to the south part of town.  In 

such a case, some residents may find 

themselves isolated and deprived of 

emergency services, or unable to access 

their home. Properties would also be 

damaged by the flood.

(4) Major (5) Almost Certain (5) Almost Certain (20)Very High (20)Very High

5.3 Main Street, Civic 3029-3048

Risk of flooding from a river level of 6.90m 

which may prevent access  from the north 

part of town to the south part of town.  In 

such a case, some residents may find 

themselves isolated and deprived of 

emergency services, or unable to access 

their home. Properties would also be 

damaged by the flood.

(4) Major (5) Almost Certain (5) Almost Certain (20)Very High (20)Very High

Roads



No. Asset Description Location Impact Severity
Probability

(in the year 2021) 

Probability (in the 

year 2100)

Risk 

(in the Year 2020)

Risk 

(in the Year 

2100)

5.4
Greys Island Road, Main 

Street, and Salem Road

Risk of flooding from a river level of 7.6m 

which may prevent access  from the north 

part of town to the south part of town.  In 

such a case, some residents may find 

themselves isolated and deprived of 

emergency services, or unable to access 

their home. Properties would also be 

damaged by the flood.

(4) Major (5) Almost Certain (5) Almost Certain (20)Very High (20)Very High

6.1
NB Power Electrical Station - 

Main Street

Risk of flooding from a river level of 

7.65m, causing damage to the 

infrastructure. Damage to the site could 

lead to a prolonged closure of the site and 

thus disrupt electrical services to the 

community.

(4) Major (5) Almost Certain (5) Almost Certain (20) Very High (20) Very High

6.2

Hillsborough's Visitors 

Information Center and the 

Iron Horse Bar and Grill

Risk of flooding  from a river level of 

6.32m,  which could cause damage to the 

infrastructure and prevent access to 

tourists.A prolonged closure of the 

businesses  thus disrupting revenue and 

impact business.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

6.3 Valley Baptist Church

Risk of flooding  from a river level of 

7.65m,  which could cause damage to the 

infrastructure and prevent access to 

church.

(2) Minor (5) Almost Certain (5) Almost Certain (10) Moderate (10) Moderate

Points of Interest



No. Asset Description Location Impact Severity
Probability

(in the year 2021) 

Probability (in the 

year 2100)

Risk 

(in the Year 2020)

Risk 

(in the Year 

2100)

6.4

Hillborough Recycling 

Center, Nelson's Waste 

Solutions, Canada Post Office

Risk of flooding  from a river level of 

6.89m,  which could cause damage to the 

infrastructure, prevent access to services 

and cause contamination. A prolonged 

closure of the businesses could thus 

disrupt revenue and impact business. 

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High

6.5

Private Residences in the 

following areas:

Main Street:Civic 3040-3029, 

2861-2887, Fairview Avenue 

Civic 3-25

Risk of flooding of buildings and structures 

from a river level elevation of 7.65m. 

Overland flooding may cause well 

contamination, and damage property. 

Residents may find themselves isolated, 

unable to leave their residence and thus 

becoming deprived of emergency 

services.

(3) Moderate (5) Almost Certain (5) Almost Certain (15) High (15) High



No. Event Impact Frequency Severity

2020: 49 days (1) Negligible

2050: 70 days (2) Minor

2080: 98 days (4) Major 

2020: 2 days (1) Negligible

2050: 15days (2) Minor

2080: 40 days (4) Major 

2020: 21 days (1) Negligible

2050: 8 days (1) Negligible

2080: 0 days (1) Negligible

2020: 2 days (1) Negligible

2050: 0 days (1) Negligible

2080: 0 days (1) Negligible

2020: 39 days (2) Minor

2050: 42 days (2) Minor

2080: 42 days (3) Moderate 

2020: 13 days (2) Minor

2050: 14 days (2) Minor

2080: 15 days (3) Moderate 

Heat Waves

(5) Almost Certain (20) Very High

7.1
Days with Temperature 

above 25C

Rising temperature, days above 

25°C, can trigger a variety of heat 

stress conditions, such as heat 

stroke, respitory problems, 

contribution of harmful air 

pollutants, in addition, there will be 

an increased risk of new invasive 

species entering the region, 

increased forest fire risk, risk of 

drought, , among others.

(5) Almost Certain (5) Low

(5) Almost Certain (10) Moderate

7.2
Days with Temperature 

above 30C

Rising temperature, days above 

30°C, can trigger a variety of heat 

stress conditions, such as heat 

stroke, respitory problems, 

contribution of harmful air 

pollutants, in addition, there will be 

an increased risk of new invasive 

species entering the region, 

increased forest fire risk, risk of 

drought, , among others.

(5) Almost Certain (5) Low

(5) Almost Certain (10) Moderate

(5) Almost Certain (20) Very High

9.1

Heavy Percipitation Days 

(greater than 10mm in 24 

hours)

(4) Very likely (8) Low

(4) Very likely (12) Moderate

(4) Very likely (8) Low

8.1
Days with Temperature 

below -15C

(5) Almost Certain (5) Low

(5) Almost Certain (5) Low

(5) Almost Certain (5) Low

Intense Rain Events

9.2

Heavy Percipitation Days 

(greater than 20mm in 24 

hours)

(4) Very likely (8) Low

(4) Very likely (8) Low

(4) Very likely (12) Moderate

8.2
Days with Temperature 

below -25C

(5) Low

Flooding from heavy rainfall could 

cause catastrophic damage to 

infrastructure, putting public health 

and safety at risk. 

(5) Low

(5) Low

Probability
Risk 

 Cold temperatures affect our health 

and safety, limit or enable outdoor 

activities, determine how we design 

our buildings and vehicles, etc.  The 

reduction of cold days in winter 

cause more percipitation to fall as 

rain rather than snow, which can 

lead to flooding, negatively affect 

water supplies, etc.

(5) Almost Certain

(5) Almost Certain

(5) Almost Certain

Cold Weather Days



No. Event Impact Frequency Severity
Probability

Risk 

2020: 13 days (3) Moderate 

2050: 10 days (2) Minor

2080: 13 days (3) Moderate 

2020: 79 days (2) Minor

2050: 75 days (2) Minor

2080: 63 days (3) Moderate 

2080: 6.42 m/s (2) Minor

1980-1989 SSR: 0.1-1.0 (2) Minor

2050-2059 SSR: 1.0-2.0 (2) Minor

2090-2099 SSR: 1.0-2.0 (3) Moderate 

2100 (3) Moderate 

(8) Low

The Maximum Number of 

Consecutive Dry Days. Days 

where less than 1mm of 

precipitation falls daily.

Periods of dry weather can impact 

agriculture, energy demands and 

water availability. Drought 

conditions may result when dry 

periods are long-lasting.

(4) Very likely (12) Moderate

(4) Very likely (8) Low

(4) Very likely (12) Moderate

(4) Very likely (12) Moderate

Freeze Thaw Cycle

11.1 Freeze thaw cycles

Freeze thaw cycle is when the air 

temperature fluctuates between 

freezing and non-freezing 

temperatures on the same day. 

Freeze-thaw cycles can have major 

impacts on infrastructure. Water 

expands when it freezes, so the 

freezing, melting and re-freezing of 

water can, over time, cause 

significant damage to roads, 

sidewalks, and other outdoor 

structures.

(4) Very likely (8) Low

(4) Very likely

Maximum number Consecutive Dry Days

10.1

Forest Fires

13.1 Forest Fire severity Level

climate change can increase the 

frequency and severity of forest 

fires. The riversonal severity rating 

(4) Very likely (8) Low

(4) Very likely (8) Low

(4) Very likely (12) Moderate

Wind Speeds

12.1 Average Wind Speed

High winds can play a major role in 

floods, and erosion caused by wave 

action.

2010: 6.51m/s (2) Minor (4) Very likely (8) Low

(4) Very likely (8) Low

Impacts of Health and Well Being

14.1
Impacts on Health and Well 

Being

The health effects of climate change 

include increased respiratory and 

cardiovascular diriverse, injuries and 

premature deaths related to 

extreme weather events, changes in 

the prevalence and geographical 

distribution of food- and water-

borne illnesses and other infectious 

diriverses, and threats to mental 

health

2020 (2) Minor (4) Very likely (8) Low

(4) Very likely (12) Moderate



 



Number of properties affected by flooding:   0

FLOOD EVENT SCENARIO 1
OVERLAND IMPACTS

Area of properties affected by flooding:  0

Length of roadway network affected by flooding:   0

SCENARIO 1:  Year 2010 – HHWLT (Flood Elev. 7.335m)

Village Limits 
Affected Properties
Affected Roads
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND



Length of sanitary sewer network affected by flooding :   0.0km

Number of pumping stations affected by flooding: 0

SCENARIO 1:  Year 2010 – HHWLT (Flood Elev. 7.335m) (Sanitary Impacts)

Note:
The affected sanitary structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 7.335m
Affected Sanitary Structures
Affected Sanitary Pipes

Pumping Stations
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 1
SANITARY IMPACTS



Length of storm sewer network affected by flooding:  0

SCENARIO 1: Year 2010 – HHWLT (Flood Elev. 7.335m) (Storm Impacts)

Note:
The affected Storm structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 7.335m
Affected Storm Pipes 
Affected Storm Structures 
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 1
STORM IMPACTS



Number of properties affected by flooding:   158

FLOOD EVENT SCENARIO 2
OVERLAND IMPACTS

Area of properties affected by flooding:   405.3 hectares

Length of roadway network affected by flooding:    4128 metres

SCENARIO 2:  Year 2010 – 1:20yr (Flood Elev. 8.235m)

Village Limits 
Affected Properties
Affected Roads
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND



Length of sanitary sewer network affected by flooding:   3.62 km

Number of pumping stations affected by flooding: 4  

STATION #                                                ADDRESS
PUMP STATION 1                                  3031 MAIN STREET
PUMP STATION 2                                  2881 MAIN STREET 
PUMP STATION 3                     CORNER OF GRAY'S ISLAND RD. AND MAIN ST.
PUMP STATION 4 & BLOWER BLDG         AT LAGOON

SCENARIO 2:  Year 2010 – 1:20yr (Flood Elev. 8.235m) (Sanitary Impacts)

Note:
The affected sanitary structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 8.235m
Affected Sanitary Structures
Affected Sanitary Pipes
Lagoon
Pump Stations
Blower Building
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 2
SANITARY IMPACTS



Length of storm sewer network affected by flooding:   1.55 km

SCENARIO 2: Year 2010 – 1:20yr (Flood Elev. 8.235m) (Storm Impacts)

Note:
The affected Storm structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 8.235m
Affected Storm Pipes 
Affected Storm Structures 
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 2
STORM IMPACTS



Number of properties affected by flooding:   162

FLOOD EVENT SCENARIO 3
OVERLAND IMPACTS

Area of properties affected by flooding:   409 hectares

Length of roadway network affected by flooding:    4241 metres

SCENARIO 3:  Year 2010 – 1:100yr (Flood Elev. 8.435m)

Village Limits 
Affected Properties
Affected Roads
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND



Length of sanitary sewer network affected by flooding:   4.17 km

Number of pumping stations affected by flooding: 4   

STATION #                                                ADDRESS
PUMP STATION 1                                  3031 MAIN STREET
PUMP STATION 2                                  2881 MAIN STREET 
PUMP STATION 3                     CORNER OF GRAY'S ISLAND RD. AND MAIN ST.
PUMP STATION 4 & BLOWER BLDG         AT LAGOON

SCENARIO 3:  Year 2010 – 1:100yr (Flood Elev. 8.435m) (Sanitary Impacts)

Note:
The affected sanitary structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 8.435m
Affected Sanitary Structures
Affected Sanitary Pipes
Lagoon
Pumping Stations
Blower Building
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 3
SANITARY IMPACTS



Length of storm sewer network affected by flooding:   1.55 km

SCENARIO 3: Year 2010 – 1:100yr (Flood Elev. 8.435m) (Storm Impacts)

Note:
The affected Storm structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 8.435m
Affected Storm Pipes 
Affected Storm Structures 
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 3
STORM IMPACTS



Number of properties affected by flooding:   171

FLOOD EVENT SCENARIO 4
OVERLAND IMPACTS

Area of properties affected by flooding:   428 hectares

Length of roadway network affected by flooding:    4546 metres

SCENARIO 4:  Year 2100 – 1:20yr + 0.65m (Flood Elev. 9.735m)

Village Limits 
Affected Properties
Affected Roads
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND



Length of sanitary sewer network affected by flooding:   4.54 km

Number of pumping stations affected by flooding: 4   

STATION #                                                ADDRESS
PUMP STATION 1                                  3031 MAIN STREET
PUMP STATION 2                                  2881 MAIN STREET 
PUMP STATION 3                     CORNER OF GRAY'S ISLAND RD. AND MAIN ST.
PUMP STATION 4 & BLOWER BLDG         AT LAGOON

SCENARIO 4:  Year 2100 – 1:20yr + 0.65m (Flood Elev. 9.735m) (Sanitary Impacts)

Note:
The affected sanitary structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 9.735m
Affected Sanitary Structures
Affected Sanitary Pipes
Lagoon
Pumping Stations
Blower Building
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)
Inland Flood Risk Zone (Year 2100 - 1:100 year SERSC Mapping)

LEGEND

FLOOD EVENT SCENARIO 4
SANITARY IMPACTS



Length of storm sewer network affected by flooding:   1.64 km

SCENARIO 4: Year 2100 – 1:20yr + 0.65m (Flood Elev. 9.735m) (Storm Impacts)

Note:
The affected Storm structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 9.735m
Affected Storm Pipes 
Affected Storm Structures 
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)

LEGEND

FLOOD EVENT SCENARIO 4
STORM IMPACTS



Number of properties affected by flooding:   172

FLOOD EVENT SCENARIO 5
OVERLAND IMPACTS

Area of properties affected by flooding:   430.5 hectares

Length of roadway network affected by flooding:    4578 metres

SCENARIO 5:  Year 2100 – 1:100yr + 0.65m (Flood Elev. 9.935m)

Village Limits 
Affected Properties
Affected Roads
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)
Inland Flood Risk Zone (Year 2100 - 1:100 year SERSC Mapping)

LEGEND



Length of sanitary sewer network affected by flooding:   4.28 km

Number of pumping stations affected by flooding: 4   

STATION #                                                ADDRESS
PUMP STATION 1                                  3031 MAIN STREET
PUMP STATION 2                                  2881 MAIN STREET 
PUMP STATION 3                     CORNER OF GRAY'S ISLAND RD. AND MAIN ST.
PUMP STATION 4 & BLOWER BLDG         AT LAGOON

SCENARIO 5:  Year 2100 – 1:100yr + 0.65m (Flood Elev. 9.935m) (Sanitary Impacts)

Note:
The affected sanitary structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 9.935m
Affected Sanitary Structures
Affected Sanitary Pipes
Lagoon
Pumping Stations
Blower Building
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)
Inland Flood Risk Zone (Year 2100 - 1:100 year SERSC Mapping)

LEGEND

FLOOD EVENT SCENARIO 5
SANITARY IMPACTS



Length of storm sewer network affected by flooding:   1.64 km

SCENARIO 5: Year 2100 – 1:100yr + 0.65m (Flood Elev. 9.935m) (Storm Impacts)

Note:
The affected Storm structures are those identified as susceptible to flooding
within the identified limits. (Manhole elevations are assumed at ground
elevation)  Flooding of these structures could affect any/all downstream pipes
and further upstream surcharge beyond the flood zone is possible.

Village Limits 
Flood Elev 9.935m
Affected Storm Pipes 
Affected Storm Structures 
Provincially Significant Wetland (PSW)
Regulated Wetland (RWM)
Inland Flood Risk Zone (Year 2100 - 1:100 year SERSC Mapping)

LEGEND

FLOOD EVENT SCENARIO 5
STORM IMPACTS



 



Climate Change Adaptation Plan - Village of Hillsborough

Action Plan

Short Term

1 to 2 years

Medium Term

2 to 5 years

Long Term  

5 to 10 years

5.1.1 Update the Emergency Response Plan
Community, Emergency Services, Public Places 

and Critical Sites
X $$

Village of Hillsborough and responsible 

members

5.1.2
Simulate a catastrophic event to practice the event response strategy as 

detailed  in the Emergency Response Plan

Community, Emergency Services, Public Places 

and Critical Sites
X $$

Village of Hillsborough and responsible 

members

5.1.3 Inform residents of emergency measures
Community, Emergency Services, Public Places 

and Critical Sites
X $ Village of Hillsborough

5.2.1 Identify areas with high risk of flooding Community and Developers X $
Village of Hillsborough and the 

Southeast Regional Service Commision

5.2.2 Update the zoning map Community and Developers X $
Village of Hillsborough and the 

Southeast Regional Service Commision

5.2.3 Study and Prevent Riverbank Erosion Community X $$ Village of Hillsborough

5.2.4 Promote the protection of natural areas Community X $ Village of Hillsborough and the Citizens

5.2.5 Erect a monument identifying the high water mark for a historic flood event Community X $ Village of Hillsborough

5.2.7 Promote forest fire prevention Community X $ - $$
Village of Hillsborough and the 

Southeast Regional Service Commision

5.3.1
Stay Informed about the condition and capacity of infrastructure owned by 

the Department of Transportation and Infrastructure
Community and Public Works X $ Village of Hillsborough and NBDTI

5.3.2 Conduct an in-depth study of the storm sewer system Community and Public Works X $$$
Village of Hillsborough and NBDTI 

(Culverts)

Adaptation Meaures Targeted Climate Changes Impacts Targeted Sector Estimated Value Completed

Schedule

Responsible

Category 5.1 : Emergency Measures

Category 5.2: Land Use Planning

Category 5.3: Infrastructure - Municipal Systems

Ongoing
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Climate Change Adaptation Plan - Village of Hillsborough

Action Plan

Short Term

1 to 2 years

Medium Term

2 to 5 years

Long Term  

5 to 10 years

Adaptation Meaures Targeted Climate Changes Impacts Targeted Sector Estimated Value Completed

Schedule

Responsible Ongoing

5.3.3 Develop a design criteria manual for storm and sanitary sewers Community and Public Works X $$ Village of Hillsborough

5.3.4 Develop a stormwater management by-law Community and Public Works X $$
Village of Hillsborough and the 

Southeast Regional Service Commision

5.3.5 Offer an Incentive  for installing a backwater valve Community and Public Works X $ Village of Hillsborough

5.3.6 Equip / maintain generators at pumping stations Community and Public Works X $$$ Village of Hillsborough

5.3.7 Enforce Minimum Road Construction Standards Community and Public Works X $$ Village of Hillsborough

5.3.8

Address areas identified in Risk Analysis of Affected Assets (Appendix D). 

Implement mitigation measures such as, raising/sealing manhole and lift 

station covers, extending vent pipes above flood elevations, flood-proofing 

lift stations, installing backup generators at key locations, backwater valve 

incentives, etc.

Community and Public Works X $$$ Village of Hillsborough

5.3.9

Develop a best practices guide for new construction, such as revegetating 

impervious infrastructure, installing stormwater retention ponds or rain 

gardens, using more resilient materials for infrastructure in new 

developments, incorporating natural energy sources.

Community and Developers X $ Village of Hillsborough

5.3.10
Install generators and air conditioning in critical sites, such as emergency 

shelters and alternative emergency shelters

Community, Emergency Services, Public Places 

and Critical Sites
X $$$ Village of Hillsborough

5.3.11 Develop a flood protection measures guide Community and Developers X $ Village of Hillsborough

5.3.13
Assess the impacts of relocating infrastructure in high risk zones vs 

protecting them
Community X $$ Village of Hillsborough

Category 5.3 - Infrastructure - Buildings/Homes
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Climate Change Adaptation Plan - Village of Hillsborough

Action Plan

Short Term

1 to 2 years

Medium Term

2 to 5 years

Long Term  

5 to 10 years

Adaptation Meaures Targeted Climate Changes Impacts Targeted Sector Estimated Value Completed

Schedule

Responsible Ongoing

5.4.1

5.4.1.1 Education on climate change impacts in the community Community X $ Village of Hillsborough

5.4.1.2 Safe use of generators Community X $ Village of Hillsborough

5.4.1.3 What to do if a drinking water well becomes contaminated Community X $ Village of Hillsborough

5.4.1.4

Septic system troubleshooting, such as installing at higher elevations, 

increase inspection frequency, offer incentives for using advance 

systems, etc.

Community X $ Village of Hillsborough

5.4.1.5 Flood protection measures (also see Measure 5.3.11) Community X $ Village of Hillsborough

5.4.1.6
Water conservation strategies for residential, industrial and commercial 

users 
Community X $ Village of Hillsborough

5.4.1.7
Using more resilient construction materials (also see 

Measure 5.3.9)
Community X $ Village of Hillsborough

5.4.1.8   What to do in a heatwave Community X $ Village of Hillsborough

5.4.1.9

Developing a support system to ensure that vulnerable populations have 

support persons in place to check in on them during extreme events 

(heat, precipitation, storms, etc.)

Community X $ Village of Hillsborough

5.4.1.10
Local services available to alleviate and treat symptoms of post-

traumatic stress after an emergency or the stress of an impending event
Community X $ Village of Hillsborough

Educate Residents of the following subjects : 

Category 5.4 - Public Awareness
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Climate Change Questionnaire - Hillsborough

How long have you lived in the Village of Hillsborough?

27% (12)

0-5 years

7% (3)

6-10 years

9% (4)

11-15 years

7% (3)

16-20 years

51% (23)

20+ years

7.77

Standard Deviation

45

Responses

1



What industry are you employed in?

2% (1)

Agriculture

0% (0)

Fishing

0% (0)

Manufacturing

14% (6)

Commercial

7% (3)

Construction

5% (2)

Government

43% (18)

Retired

29% (12)

Other (Please Specify)

6.1

Standard Deviation

42

Responses

2

Call center

Education 

Wellness 

Distribution warehouse 

Healthcare

Bed & Breakfast

retired

Film and television 

Real estate

�nancial

HVAC/R

IT



On a scale of 1 to 10 please rate, how much do you think climate change threatens your

personal health and safety?

1 

(2%)

2 

(4%)

3 

(7%)

2 

(4%)

4 

(9%)

8 

(18%)

8 

(18%)

8 

(18%)

7 

(16%)

0 

(0%)

2 

(4%)
2.94 45 5.56 / 10

5.56 / 10

3

0 1 2 3 4 5 6 7 8 9 10
Standard

Deviation
Responses

Weighted

Average

Not at all - A lot



Please state your level of agreement for the following statements regarding climate change.

2 

(5%)

1 

(2%)

11 

(25%)

12 

(27%)

18 

(41%)
6.43 44 3.98 / 5

1 

(2%)

0 

(0%)

9 

(20%)

11 

(25%)

23 

(52%)
8.3 44 4.25 / 5

4 

(9%)

5 

(11%)

6 

(13%)

20 

(44%)

10 

(22%)
5.87 45 3.6 / 5

3.94 / 5

4

Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

It poses a serious threat for people

around the world and in my

community

Climate change is happening right

now.

The temperatures in your community

have changed compared to the

previous decade.



In your opinion, do you think the

temperature in the Village of

Hillsborough have been rising over the

past decade?

51% (23)

Yes

24% (11)

No

24% (11)

I Don't Know

5.66

Standard Deviation

45

Responses

5 Are you aware about the environmental

policies in the Village of Hillsborough?

16% (7)

Yes

84% (36)

No

14.5

Standard Deviation

43

Responses

6

Are you aware about the land use by-

laws in the Village of Hillsborough?

40% (16)

Yes

60% (24)

No

4

Standard Deviation

40

Responses

7



Are you aware about the zoning by-

laws in the Village of Hillsborough?

52% (23)

Yes

48% (21)

No

1

Standard Deviation

44

Responses

8



Please state your level of agreement regarding the following climate change hazards and

their effects on the AGRICULTURE INDUSTRY in the Village of Hillsborough

3 

(7%)

1 

(2%)

16 

(36%)

16 

(36%)

9 

(20%)
6.29 45 3.6 / 5

2 

(4%)

4 

(9%)

15 

(33%)

17 

(38%)

7 

(16%)
5.97 45 3.51 / 5

2 

(4%)

2 

(4%)

8 

(18%)

21 

(47%)

12 

(27%)
7.1 45 3.87 / 5

4 

(9%)

1 

(2%)

14 

(31%)

15 

(33%)

11 

(24%)
5.55 45 3.62 / 5

3 

(7%)

2 

(4%)

15 

(33%)

21 

(47%)

4 

(9%)
7.62 45 3.47 / 5

3 

(7%)

4 

(9%)

15 

(34%)

14 

(32%)

8 

(18%)
4.96 44 3.45 / 5

4 

(9%)

6 

(13%)

14 

(31%)

16 

(36%)

5 

(11%)
4.98 45 3.27 / 5

4 

(17%)

1 

(4%)

13 

(57%)

5 

(22%)

0 

(0%)
4.59 23 2.83 / 5

3.49 / 5

9

Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

Rising sea level

Storm Surges

Flooding

Erosion

Drought

High winds

Warm winters

Other



If you answered "other" in the question above, please specify10

what is other??

While weather and climate are changing  do not see that there are or will be any signi�cant local long term changes based on current evidence.

What is the prospect of developing any agriculture as the climate warms? The marsh �elds are viable for hay, but where else can farming be 

made more nearly viable? Will the increasing removal of trees lead to more serious erosion and �ooding? Will the loggers/stone haulers be 

prepared to contribute to the costs of clean-up from their depredations? 

The insect population appears to be on the increase.

Food and economic insecurity.

Climate is cyclical. Nothing that wasn’t experienced 50 plus years ago. Always had storms, �ooding, cold, heat etc

Fresh water shortage, I see this as a different from drought being clean fresh water for consumption for people and animals Drought would be 

more for natural watering of vegetation and the land to prevent things like erosion



How have you witnessed climate change impact the AGRICULTURE INDUSTRY in the Village

of Hillsborough?

11

Dykes needed to be raised

no

have not witnessed

Hot dry summers

There is a 'pall' over the countryside: ground dwelling insects are 'thick' while �owers seem bedraggled, weeds are plentiful and trees look like 

they are struggling for nutrition.

Having to water the garden and raspberries more frequently now than earlier.

Haven't

Flooding of hay �elds

Temperature

Little to no agriculture in the village

no

Longer periods of drought in the growing season, less frost in the grounds (affecting parasites and insect infestation)

No

No

Have not seen change

Water shortage mid-summer

During periods of drought, not all agriculture industries are able to adapt to the need for moisture.

No

Yes

It’s a cycle but more years in drought 

I've not lived here long enough to make that judgement soundly, but presume its possible it has. 

i havent



Please state your level of agreement regarding the following climate change hazards and

their effects on PUBLIC INFRASTRUCTURE in the Village of Hillsborough

4 

(9%)

3 

(7%)

16 

(37%)

11 

(26%)

9 

(21%)
4.76 43 3.42 / 5

3 

(7%)

4 

(9%)

19 

(43%)

12 

(27%)

6 

(14%)
5.98 44 3.32 / 5

2 

(5%)

3 

(7%)

9 

(21%)

15 

(35%)

14 

(33%)
5.39 43 3.84 / 5

4 

(9%)

4 

(9%)

12 

(27%)

16 

(36%)

8 

(18%)
4.66 44 3.45 / 5

4 

(9%)

3 

(7%)

13 

(30%)

21 

(48%)

3 

(7%)
7.17 44 3.36 / 5

4 

(9%)

4 

(9%)

13 

(30%)

17 

(39%)

6 

(14%)
5.27 44 3.39 / 5

5 

(11%)

3 

(7%)

14 

(32%)

18 

(41%)

4 

(9%)
6.05 44 3.3 / 5

3 

(30%)

1 

(10%)

1 

(10%)

4 

(40%)

1 

(10%)
1.26 10 2.9 / 5

3.42 / 5

12

Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

Rising sea level

Storm Surges

Flooding

Erosion

Drought

High winds

Warmer winters

Other



If you answered "other" in the question above, please specify13

Well maintained roads, sidewalks, safe places in the shade to rest or picnic attracts people, especially if they are not isolated which invites 

people to sit and eat in their cars and throw garbage at the nearby disposal bin, and missing it.

There are more times of the basement sump hole being dry than used to be.

Not applicable

hoax

Long periods of drought have the effect of depleting our potable water supply.  Our municipality �nds itself obligated to ask the public to 

conserve water now, more than ever.

Fresh water

it can't handle the storms



How have you witnessed climate change impact the PUBLIC INFRASTRUCTURE in the

Village of Hillsborough?

14

Need to raise highway and install newer lift pumps

no

Roads bridges

Roads: dangerous blind hills and turns, terrible speeding issues. 

Road �ooding across 'the lake' and in what used to be the 'ball park' and along the 'Lake' Road

Haven't

Necessity of raising sewage lift stations

�ooding on the gray brook marsh

no

the dykes have been raised in anticipation of high-tide problems. Roads are being affected by winter �ooding and more deluging rainfall in 

summer, plus more ice build-up. Query re protection of sewage pumping stations. Query the existence of road connections (Stoney Creek, 

Weldon Creek, Pound Hill and "The Lake". Valley Church and the other low points directly along 114 that are not protected from present-day 

tides., esp Daniel's Flat. What long-term planning is being done to allow access to the southern end of the county when a high tide 

attacks/washes out existing route(s)? 

Heavy rains affecting lift stations 

Yes. Thaw freeze, icy conditions. Increased falling hazards and road conditions

None

Spring �ooding on Main St, ice on sidewalks every winter

We have seen the need to replace infrastructure such as culverts with much larger ones capable of handling more runoff.

yes

No

No

Flooding along Main Street  by the ball �eld every spring.

Not yet but it will happen.

yes



yes

Please state your level of agreement regarding the following climate change hazards and

their effects on RECREATION FACILITIES AND ACTIVITIES in the Village of Hillsborough

4 

(10%)

5 

(12%)

25 

(60%)

6 

(14%)

2 

(5%)
8.4 42 2.93 / 5

3 

(7%)

7 

(17%)

23 

(55%)

8 

(19%)

1 

(2%)
7.74 42 2.93 / 5

3 

(7%)

4 

(10%)

16 

(38%)

12 

(29%)

7 

(17%)
4.92 42 3.38 / 5

4 

(10%)

3 

(7%)

22 

(54%)

9 

(22%)

3 

(7%)
7.25 41 3.1 / 5

5 

(12%)

4 

(10%)

22 

(52%)

10 

(24%)

1 

(2%)
7.39 42 2.95 / 5

4 

(10%)

5 

(12%)

19 

(45%)

11 

(26%)

3 

(7%)
5.99 42 3.1 / 5

5 

(12%)

3 

(7%)

21 

(50%)

13 

(31%)

0 

(0%)
7.63 42 3 / 5

2 

(29%)

0 

(0%)

2 

(29%)

2 

(29%)

1 

(14%)
0.8 7 3 / 5

3.05 / 5

15

Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

Rising sea level

Storm Surges

Flooding

Erosion

Drought

High winds

Warmer winters

Other



If you answered "other" in the question above, please specify16

Not applicable

We need plans for road connections to Moncton in the event of a high-tide washout. Dawson Road + Pine Glen will not work if Weldon Creek 

submerges/washes out 114. Which roads can be improved to provide emergency or long-term  relief to drowned highways? Caledonia and 

Route 910 cannot be guaranteed, given the current un�xed state of 910 in Baltimore. What happens to The Rocks if the ocean level rises, esp. 

the effect on tourism (The Rocks may adjust, but will the tourists? ) Are there alternative routes that can be developed when 114 slides into the 

Petitcodiac in the area of the River View cemetery? Our walking trails are viable IF the dykes hold. Will increased wetness/storms create more 

sinkholes in the former quarry lands? Are we prepared to open new trails there (assuming people can still get to the Village)?

Fresh water shortage



How have you witnessed climate change impact the RECREATION FACILITIES AND

ACTIVITIES in the Village of Hillsborough?

17

More frequent �ooding of ball �eld on the �at

no

I've noticed some times of lower water in the ponds by the Information Centre but this didn't seem to impact things.

Haven't

Flooding of walking trails 

No

no

�ooding

no

Speci�cally, the appearance of several new sinkholes in the quarry lands is of concern. Gypsum is water-soluble, so this may extend the 

concern to some parts of the Village which sit on gypsum substrate.

Heavy rain falls washing out trails.   lack of snow in  the winter

None

With warmer winters (except for this one!), the ability to have a winter carnival can be affected, icy trails - di�cult to snowshoe and walk. 

Heavy, more intense rain events result in washout conditions in some of our recreational areas.

no

No

No



Please state your level of agreement regarding the following climate change hazards and

their effects on EMERGENCY SERVICES in the Village of Hillsborough

3 

(8%)

4 

(11%)

19 

(51%)

9 

(24%)

2 

(5%)
6.28 37 3.08 / 5

2 

(5%)

5 

(14%)

20 

(54%)

8 

(22%)

2 

(5%)
6.68 37 3.08 / 5

1 

(3%)

3 

(8%)

13 

(36%)

14 

(39%)

5 

(14%)
5.31 36 3.53 / 5

3 

(8%)

3 

(8%)

19 

(51%)

9 

(24%)

3 

(8%)
6.25 37 3.16 / 5

3 

(8%)

6 

(17%)

20 

(56%)

7 

(19%)

0 

(0%)
6.85 36 2.86 / 5

3 

(8%)

3 

(8%)

19 

(51%)

7 

(19%)

5 

(14%)
5.99 37 3.22 / 5

3 

(8%)

3 

(8%)

16 

(42%)

12 

(32%)

4 

(11%)
5.39 38 3.29 / 5

4 

(11%)

2 

(5%)

23 

(62%)

8 

(22%)

0 

(0%)
8.24 37 2.95 / 5

1 

(25%)

0 

(0%)

0 

(0%)

2 

(50%)

1 

(25%)
0.75 4 3.5 / 5

3.15 / 5
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Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

Rising sea level

Storm Surges

Flooding

Erosion

Drought

High winds

Signi�cant Snowfall

Warmer winters

Other



If you answered "other" in the question above, please specify19

Not applicable

The various concerns I have expressed above also cover emergency services. If the responders can't use the roads, they can't go to help 

anyone. Also, what is happening to the warming center (Kiwanis building) now that the Kiwanis is in �nancial trouble? Can a new volunteer 

base be developed. or is this to be a part-time paid service How does anyone get TO the warming center if the roads are no longer passable?

Fresh water shortage

How have you witnessed climate change impact the EMERGENCY SERVICES in the Village

of Hillsborough?

20

no

More emergencies, di�culty getting to emergency scene

Haven't

Flooding of roads limiting or delaying access, roads not plowed limiting or delaying access, ice covered roads being the cause of emergency 

situations (car crashes)

do not see a change in emergency services. Only cutback of services for �nancial reasons

no

Low well water levels, �ooding on main roads, erosion of roads, trees down after high winds, 

No

Flooding slowing services

Increase of winter storms can impact ability to travel to hospital, doctor etc

Dont know. Don’t see how they’re related

More severe weather events put more of an emphasis on our municipality to be prepared to open our emergency shelter.

Roads not being kept up to standard.

no

Increase in requirements of emergency services



Increase in requirements of emergency services

Please state your level of agreement regarding the following climate change hazards and

their effects on ECONOMIC DEVELOPMENT in the Village of Hillsborough

5 

(15%)

4 

(12%)

18 

(53%)

7 

(21%)

0 

(0%)
6.05 34 2.79 / 5

4 

(12%)

5 

(15%)

18 

(53%)

6 

(18%)

1 

(3%)
5.84 34 2.85 / 5

4 

(12%)

3 

(9%)

14 

(41%)

7 

(21%)

6 

(18%)
3.87 34 3.24 / 5

4 

(12%)

4 

(12%)

16 

(48%)

7 

(21%)

2 

(6%)
4.96 33 2.97 / 5

4 

(12%)

5 

(15%)

18 

(53%)

7 

(21%)

0 

(0%)
6.05 34 2.82 / 5

4 

(12%)

4 

(12%)

16 

(47%)

7 

(21%)

3 

(9%)
4.79 34 3.03 / 5

5 

(15%)

2 

(6%)

21 

(62%)

6 

(18%)

0 

(0%)
7.41 34 2.82 / 5

1 

(14%)

1 

(14%)

3 

(43%)

1 

(14%)

1 

(14%)
0.8 7 3 / 5

2.93 / 5
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Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

Rising sea level

Storm Surges

Flooding

Erosion

Drought

High winds

Warmer winters

Other



If you answered "other" in the question above, please specify22

Not applicable

The problems of transport and communication above apply to any decision-making about economics. The Village is not viable if the transport 

infrastructure falls apart. And our communications network is somewhat unreliable now, let alone if things get worse. How many people have 

reliable phone service when there is a power outage or fallen line

Fresh water

How have you witnessed climate change impact the ECONOMIC DEVELOPMENT in the

Village of Hillsborough?

23

no

Haven't

Flooding caused the lose of 3 commercial buildings and their related businesses moved out of village

no

The closure of three businesses in relation to the drainage problems of The Lake is instructive, since nothing has happened there for several 

years. If the various governing agencies cannot move on Route 910 or 114, what does that say about our hope for government action in 

anything else?

No

None

Dont know. Don’t see how they’re related.

We have a limited amount of land available for economic development, some of which is located in �ood prone areas.  Some former 

businesses were expropriated by the Province because they were located in �ood prone areas.

Broadview Motor sports, the restaurant and the car wash had to be bought out and torn down.

3 business where bought out by the provincial government in exchange for them to shut down or move from the village

no

No



Please state your level of agreement regarding the following climate change hazards and

their effects on RESIDENTIAL DEVELOPMENT in the Village of Hillsborough

3 

(9%)

6 

(18%)

14 

(41%)

10 

(29%)

1 

(3%)
4.71 34 3 / 5

3 

(9%)

5 

(15%)

17 

(50%)

8 

(24%)

1 

(3%)
5.6 34 2.97 / 5

2 

(6%)

4 

(12%)

13 

(39%)

9 

(27%)

5 

(15%)
3.93 33 3.33 / 5

2 

(6%)

5 

(15%)

13 

(38%)

11 

(32%)

3 

(9%)
4.4 34 3.24 / 5

3 

(9%)

6 

(18%)

17 

(50%)

6 

(18%)

2 

(6%)
5.34 34 2.94 / 5

3 

(9%)

5 

(15%)

13 

(38%)

9 

(26%)

4 

(12%)
3.71 34 3.18 / 5

2 

(6%)

6 

(18%)

19 

(56%)

7 

(21%)

0 

(0%)
6.62 34 2.91 / 5

2 

(25%)

1 

(13%)

2 

(25%)

3 

(38%)

0 

(0%)
1.02 8 2.75 / 5

3.07 / 5

24

Strongly Disagree Disagree Neutral Agree Strongly Agree Standard Deviation Responses Weighted Average

Rising sea level

Storm Surges

Flooding

Erosion

Drought

High winds

Warmer winters

Other



If you answered "other" in the question above, please specify25

Not applicable

hoax

Our residential area is surrounded by forests which, under the right circumstances are vulnerable to becoming tinder dry and catching �re.  We 

have been very fortunate not to have had to cope with a large scale forest �re event but this is becoming more likely with increased periods of 

drought.

Fresh water supply

How have you witnessed climate change impact the RESIDENTIAL DEVELOPMENT in the

Village of Hillsborough?

26

no

Haven't

When roads washed out from erosion it made it di�cult to get to Hillsborough.  When cut off it makes people not want to move to 

Hillsborough

no

No

Very little

Mostly because of the risk of �ooding...

no

No



Do you have any personal experiences with climate change in your community? If so please

elaborate.

27

Some damage, due to high winds, to out buildings that resulted in a need to remove them.

No

roads washed out and long detours  �ooding

no

Nothing based on climate change

I have seen heavy freezing rain events, heavy snowfalls, prolonged periods of dry weather, a gradual increase in average yearly temperature.

The house I purchased in 2005 now has serious �ooding issues that were not present before.

No

Increased tra�c from other areas people that are doing day trips causing extra vehicle pollution some of these day trip people like to litter 

increasing sanitation requirements





Have you noticed any changes in local weather patterns over time in the Village of

Hillsborough?

28



Stronger and more frequent windy days

no

Warmer weather in all seasons and wider variation in temperatures in winter. 

There have been times of higher winds 'funneling' down along the ancient river bank that takes in the center of the village, the arena, the 

seniors residence and down to the Info Centre and recreation area.

No

More ice on roads and parking lots in winter

There used to be more snow in November/ December but now it has shifted to January/ February 

Just drastic changes in weather.  very cold one day and warm the next

no

Back in the Eighties, we had an excellent set of cross-country ski trails in the quarry lands. Then there was a shift to the "good" snowfall being 

interrupted by milder days with thawing and rain, gradually increasing in strength and length, so we rarely get a de�nite freezing in the soil. I 

have had to dig progressively-deeper ditches to drain excess water away from my basement door, as happened during the most recent 

snowfall 9Feb. 8)

Winters have less snow, summers are warmer and rain levels have decrease

None

Storms in each season seem more violent. More extreme heat and cold temperatures 

More rain in the winter, periods of drought or heavy rains in the spring & summer

yes

Yes.  Storms are resulting in severe rain and higher winds than we have seen in the past.

Warmer summers, the last few winters had less snow. more storms.

It’s cyclical. Haven’t seen Snow banks reach the telephone wires since I was a kid. Used to just call it weather. Always had Jan and Feb thaws 

and mild spells in Dec. had hot days in summer, windy days, hurricanes etc. 

No

No

More rain with winter storms or rain instead of snow

Very hot and dry one summer and very wet the next. winters are also seeing extremes in snowfall

Cycles 



Yes. Shorter winters, hotter drier summers

Do you recall any signi�cant weather events that have caused disruptions in services,

damage to property, infrastructure, or facilities, or required additional resources to maintain

or restore services?

29

Past power outages due to the higher winds

no

main street sink hole

NB Power outages were more frequent two years ago than they are now.  

Yes.

While there have been storms , snow, ice resulting in �ooding, building damage and power outages they have not been more than previous

Yes

�ooding on Marsh and washouts on route 114

Groundhog Day storm, 1976; 1.6 meter snowfall in 1990s; 5 successive storms in the last month or so (although very little damage)

 Big snow storm of 1992.   5 day power outage about 5 years ago

No

No

Flooding, but primarily in the �ood plain on Main

Ice storms

The severe snowstorm of February 1992 where almost 2 meters of snow fell during one storm.  I was here in the early 1980s when there was a 

severe ice storm that affected the electrical grid.  Several years ago, we had a storm during the winter that resulted in us going without 

electricity for 4.5 days.

A hurricane blew through over 60 years ago that uprooted trees, blew out windows etc. There are stories of the Saxby gale etc. The sky is not 

falling.

No

Heavy rains causing several washouts on rt 114

No

Flooding at old ball�eld but this has been going on for 30+ years



right now huge amounts of snow, road salt and dirt being pushed up to property that will certainly be damaged along with our water supply 

due to huge amounts required.

How would you rate your communities response to that event? 30

More aggressive cutting of upper tree branches by NB power

very good

excellent

I don't recall.

Good

Good 

Reasonable 

Community did what they could.  held public meetings with provincial government

Generally, the snowplowing done for the Village by a local contractor and the parallel efforts of Village staff have been excellent. I/we have no 

complaints on that story.

Good

Adequate

Volunteer �re dept has excellent response times and seems to lead the way to keep us safe. Don't often see village workers at emergency 

situations 

Very good

Communities cope as best they can.  In rural New Brunswick, people are self-reliant.  they can go for long periods of time without power.  Most 

residents either have a generator or have an alternate source of heat such as a wood stove.  Neighbors look after one another.

Poor at best

Neighbours got together and helped one another. In recent years when there was an ice storm causing power outages, the Kiwanis opened as 

a warming Centre for those who needed it.

Sorry not sure what part is the responsibility of our community and which part is provincial



What are some the things that your community could be doing to better with regards

to emergency preparedness and response?

31

Making sure that we have emergency shelter available for our two Special Care facilities and Caledonia place, Kiwanis place, and NB housing 

units

already doing it to my understanding

Complete the planned raising of the road in the former locations of businesses (restaurant, car wash, cycle shop)

Encourage the highway department to send the snowplows out at least once through a bigger snowstorm so it doesn't take quite as long to 

clean up the main roads after the storm is over -- whenever it is possible and safe for the plow drivers.

Pay attention to dikes. More detailed emergency including mutual aid  planning, preparations, exercises. Seriously consider what 3xternal 

support would NOT be available to community if emergency was region, province or nation wide.

Maintain, repair and raise the dyke system along the river; repair or correct the aboiteau system in the dykes; raise the roadbed in the areas that

will �ood frequently.       Please review your questions for grammatical errors! 

get work proposed for the grey brook marsh completed

Fire Service excellent. Ambulance good (when they are available). Warming Center who knows? It would appear to be something that just 

politely died. Police adequate, but invisible. Village staff excellent. Plans: who knows?

Better communication of information to residents

Doing great

Plan ahead, share the "what to do"  over and over until we remember 

Periodic review of emergency preparedness plans and also educating the public about how to be prepared.

Upgrade culverts and bridges, enhance highway maintenance 

I leave it up to Mayor Rochon, he has the knowledge and experience.

I think they are doing pretty good. Possibly �re and ambulance service could have more training with water rescue and storm response 

this is very di�cult to answer during times of Covid





What do you think are the most urgent issues facing your community today with respect to

climate change adaptation?

32

A list of guidelines for residents to consider such as more appropriate roo�ng for hotter and windier climate,  emergency plan for home use, 

our own wind generated power.

don't have incite to this question

Removal of increased snowbanks, risk of overwhelming Sewer due to increased snowfall, risk of damage to clean water supply.

Encourage more people to keep trees near power lines to trimmed or remove larger, older ones. To encourage the planting of more trees and 

shrubs (not along the road) to help maintain the water level in the soil and not to totally clear-cut in any areas. To build up the road 'over the 

lake' several feet with the help of the highway department of the province -- respectfully recognizing that this would be a major job undertaking

and a detour for travellers.

Likely few. If there are any would be river dikes .

Funding for the necessary infrastructure to mitigate the �ooding hazards. Someone needs to take the responsibility for taking action instead 

of continually arguing over who's jurisdiction the problem is in.

European billionaires colluding with Canadian govt's (and others) to drive fear from climate change which is just the natural cycles of the sun.  

End the carbon tax.

Guarantees that route 114 is properly maintained.  areas of erosion �xed before the road has to be closed from a washout.

Major work needed on transport planning and infrastructure rebuilding. Better cellphone service to eliminate dead spots 

Protecting water source

?

Paranoia

Winds causing tree to fall on key power lines. Flooding for many is inconvenient but no power can be deadly 

Raising of the road in area of �ooding on Main St

Flooding. 

Finding an alternate source of potable water.  Not everyone appreciates the demands placed on this very vulnerable resource.  If our main well 

were to get depleted, we might not be able to supply the community during a prolonged dry period.

It would be great to get rid of that toxic slag heap down by the trail near the silo.

Flooding of roads and washouts of culverts and damage to water and sewer due to �ooding

Keeping our community clean and green

clear cutting
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