ECO-ENERGY
ECO-ENERGIE

=S

Climate Change and Health Vulnerability
Assessment Report

Tantramar and Strait Shores
December 2023

Prepared by: Tracey Wade, RPP, MCIP



https://www.pngall.com/community-png/
https://creativecommons.org/licenses/by-nc/3.0/

Acknowledgements

With deep gratitude and awareness, we acknowledge that this project takes place on the unceded and traditional
territory of the Mi’kmag. The Tantramar-Strait Shores region is covered by Peace and Friendship treaties which did not
surrender land and resources, but recognized Mi’kmagq title and established rules for an ongoing relationship between
nations. We honour the elders past and present and the descendants and strive to develop a stronger relationship with
Indigenous people in the region.

We extend our appreciation to the members of the Community Working Groups from Tantramar and Strait Shores for
their help in this project and identifying adaptation actions:

Christoph Becker, Port Elgin Regional School

Lori Bickford, Southeast Regional Service Commission

Craig Bowser, Tantramar Fire Chief

Annamarie Boyd, Strait Shores Councillor and EMO

Marcie Bronson, Port Elgin Library

Corrine Cash, Mount Allison University, Tantramar Climate Change Advisory Committee

Barb Clayton, Mount Allison University, Tantramar Climate Change Advisory Committee

Max Ducsharm, Horizon Health Network

Cassandra Gauthier-Downs, Mount Allison University

John Higham, Tantramar Rural Health Care Alliance

Caitlin Macnamara, Sackville Commons

Brooke Mazurkewich, Dorchester Moving Forward Co-op

Jodi McRae, PEDVAC

Kieran Miller, Tantramar Municipality

Lois Oulton, Strait Shores Councillor and EMO

Heather Patterson, Sackville Food Bank

Harold Popma, CAPE-NB

Neil Silliker, Strait Shores EMO

Shoshanna Windgate, Sackville Commons

Gwen Zwicker, SE Regional Resiliency Coordinator

Collaboration was a key aspect of the HealthADAPT project. We particularly want to recognize the important
contributions from Mount Allison University’s GENV 4521 Community Planning and Research class who assisted in the
research and outreach for HealthADAPT project. Contributing student authors include:

Jane Butler

Reid Delaney

Cassandra Gauthier-Downs

Madelyn Kennedy

Ainsley Skelly

Elaine Treash

And finally, a big thank you to the following individuals for their technical expertise on the project:
Emma Poirier, CLIMAtlantic
Mélanie Madore, GNB - Health
Amanda Marlin and Brittany Cormier, EOS Eco-Energy

This project was generously funded through the New Brunswick Environmental Trust Fund.



Table of Contents

List Of tables and fIgUIeS .......cciiiiiiiiiiiiiiiiiiiiiiccnree e s e sssssssssessssessasssssssssssaeenns 4
1 INErodUCioN .o s 5
1.1 Climate Change and Health Vulnerability and Adaptation Assessment (CCHVAA).................... 5
1.2 Definition of VUINErability .........uuveeiiiiiiie e e e 6

2  Who is the Most Vulnerable to Climate Change Health Impacts?......ccccccceiiiiiiiirrnnniiiiinnninecnnnnnnn. 7
2.1 Climate Exposure Variables That Affect Vulnerability in the Tantramar-Strait Shores Region..7
2.1.1 Geography, demographics and l0Cal EOVEINANCE.......cccuiiiviiiiiiieie ettt saeesaae s 7

2.2 Characteristics that Increase Sensitivity to Climate Change Impacts.........ccoccoviiivieeeeeeeeeecccnns 8
2.3 Climate Sensitivity Variables ... e 9
2.4 Summary of Sensitivities to Climate Change in Tantramar-Strait Shores ..........ccccccvveeeeeeennn. 11

3  Baseline Data for Climate Hazards.........ccccceveiiiiiiiiiiiiiiiiiininnnnnen s 12
3.1 Basis for Climate ProjeCtioNS........uiiii it e e e e e e e e e e ra e e e e s 12

4 EXEreme TemPEratUreS....ccccciiieeiiieeiiieeiiieaiiieiirneiirseiiisesersesirrasstrssisrsssersesensssssenssssnsssrssssrssssssnss 13
4.1 Historic Temperature Change — Southeast New Brunswick Region..........cccccceeeeeiieccinnneennen. 13
4.2 Heat and the Burden of HIN@SS .......uei ittt 14
4.3 Projections for Tantramar-Strait Shores Region communities..........ccccccvvieeeeeeeee e, 14
4.4 Project Burden of lliness Due to Extreme Heat...........cciiiiiiiieiie e, 15

5  EXtreme Weather ... 16
5.1 Projections for EXtreme Weather.. ...t e e e 16
5.2 Exposure to Extreme Weather EVENES ..........uuiiiiiiiiiii et 16
5.3 Sensitivity to Extreme Weather EVENTS ......cuiii ittt e e nvanee e e e e e 17
5.4 Baseline Burden of Iliness or Mortality from Extreme Weather ..., 18
5.5 Projections of Burden of lliness to Extreme Weather Events ..........ccccccciiieeeeeeei e, 18

T VT 0 11 -1 1 4 N 19
6.1 AP POHUTION ...ttt e st e st e e s eab e e s beeesamreeesaseesanseessnreeanns 19
6.2 F AN 11T ==Y oYU UU 21
6.3 Current Burden of lliness Related to Air QUAlity .....ccuvvveeieeeeieicccceeeee e 22
6.4 Projected Burden of Illiness Related to Air QUality........cccccuiiieiieeei i, 22

7  Water Supply and QUAlItY .....cceeceiiiiiimmmmiiiiiiiiiiiimmmiiimmmmsiiiesmmmssiiiemmmmmssetsseessnes 24
7.1 Safety of Drinking Water SUPPIY ... e e e e e 24
7.1.1  MUNICIPAl WEIHIEIAS ..ottt ettt st s tee et et e e ba e e s aaeesateessaeesabeeeaseeenses 24

7.1.2  On-site wells and Salt-Water INTIUSION .......cooviiuiiiiiiii e eeee e e e e s ssaaabe e e e e e s sesnaanes 25



7.1.3  Boil water advisories for Tantramar-Strait Shores REZION ........ccccevviieeiiiiiiieniee e 25

7.2 Safety of Recreational Waters............uuuiiiiiiii e e e e e 25
7.2.1  Murray Beach ProvinCial Park........ccccuecciriiieiiieesieecieesteesieessiesssteeesaesssieesssaeesaaeesasessseesasessseesnses 26

8  FOoOd Safety and SECUNItY .....ccciiiiiiriuuiiiiiiiiiiiiiniiiiiniiieesiniisstiieeessmssiissttisesssssssssssssssssssssssssns 29
8.1 Food Safety in NeW BrunNSWICK .......oeii ittt 29
8.1.1 Foodborne (and waterborne) ilNESSES..........ceccuiiieeeiiee ettt e e aae e e e eaneas 29

8.2 Current Health Burden Related to Food and Water-Borne 1lIness.........cccceeveeevieeinieeenieennee. 29
8.3 Future Burden of Iliness Related to Water Quality and Food Safety .......ccccccveveiiiiiccininennnen. 30
8.4 FOOO SECUNitY/FOOT SYSEEMS ...vviieteee ettt ettt etee et e e e et e e et e e eteeeebeeesbeeeenaeeennreeenns 30
8.4.1 Food production and processing ChallENEES .......c.ueecuiiiiiieiiiiiiieecee et reesaeeees 30

< oy A o Yo Yo N 3 Y=Y oL 1 YA USRS 31

8.5 Projected Burden of Illiness Related to FOOd INSECUNItY .......cveveeeeeiiiiiicciiiieeeee e, 32

9 VeCtOr-BOrNe DiSEaSE .......uuuuuuuuuuuuunnnunnnnnnnnnnnennsnnnsennsnnessesssssssasssssssssssssssssssssssssssssssssssssssssssssssnns 33
9.1 Changing Vector HabitatS. . ...t e e e e e e rr e e e e e e e e e 33
9.2 Current Health Burden for Vector-Borne DiSEaSes ........c.eeecveerrieeeiieeeiiieeiiee e e esiree e 34
9.3 Projected Health Burden for Vector-Borne DiSEASES ........ccuuueeeeieeeeeeiieciiiniiiieeeeeeeeeeeensnseeeeeens 34
10 Sea Level Rise and FIOOMING......ccceiiiiiiiiiiimmuiiiiiiiiiiimmmmiiiiiiiiiiemmmmeeiiimemssmssesiimeessmsssssssees 35
10.1 Inland and Coastal FIOOd RiSK........coiiiiiiiiiiiiieiee e 35
10.2 Infrastructure Impacts from Flooding and Climate Change .......cccccooeeciiiiieeeeeec e, 36
10.3  Projected Burden on Health from Flooding and Sea Level Rise .........c.cccovvvveeeeeeiiicccccniieeeee, 37
0 T ¥ T 4T = N 38

=Y L= =] 4 (ol =13 S 39



List of tables and figures

Tables:

Table 1 : Population demographic and socio-economic profile, Tantramar-Strait Shores and New Brunswick (2021)..... 9
Table 2: Chronic Health Conditions of Adults and S€niors (2020) ..........ccuecueeeiiieeiiieeieeeeeeeeeie et 10
Table 3: Number of days with Heat warning for Moncton and Southeast New BrunSWiCK .............c..ccevueveeveeiveveeseainns 13
Table 4: Future Climate Projections for the Tantramar Municipality based on low and high emissions scenarios.......... 14
Table 5: Future Climate Projections for Strait Shores Municipality based on low and high emissions scenarios............. 15
Table 6: Precipitation — Past, current and future projections for Tantramar Municipality ...........c.ccccveevveveeveeiveiieriainn, 17
Table 7: Precipitation — Past, current and future projections for Strait SNOIesS...........cccccovvveveiieiiiiiiieeieeeeieseeieie e 17
Table 8: Number of Days with Weather Warnings in Southeastern NeW BrunSWIiCK ............cc.cccevvvvavieeveeseeieseeiieiiains 16
TADIE O: MENTAI HEAIER ...ttt ettt ettt eae e 18
Table 10: Particulate Matter counts for Moncton by month in 2021 (PM2.5) c...c.ccvevueeeeeieeieiieeiieieeieeieie e 21
Table 11: Predominant pollen and spores for the City Of MONCEON ........ccoocveveiiieiiiiieeieeeeeeee et 21
Table 12: Drinking water for households throughout the Tantramar-Strait SNOres reqion .............ccccevueeveveevveviereain, 24
Table 13: Food bank access in SACKVille GNA POt EIGiN...........cc.ccviueieeieeieieee ettt 31
Table 14: High high-water large tide (HHWLT) combined with flood scenarios for Tantramar-Strait Shores areas........ 36
Table 15: Assets affected by a 1:100-year flood (2100 SCONATIO) .........ccuecieceiieaieiiiaiieeieeieeeeee ettt eee s ee e 36
Table 16: Number of households using municipal and on-site WaASter SEIVICES ..........cccevveveeieeiieiiiieiiaiesiesieeiesieains 37
Figures:

Figure 1 : ASSESSIMENT PIOCESS STEPS ..ottt et ettt e et et e e et e e ettt e e e e e eaneeen 5
Figure 2 : Conceptual framework for vulnerability GSSESSIMENT ...........c.ccvevvereeieiiiiiiee ettt 6
Figure 3 : The Tantramar-Strait Shores Region in the New BrunSWiCk CONTEXt ...........ccuevvevveveiiesieiiiiieaieeseieseeie e, 7
Figure 4: Segments of the population who are more vulnerable to health impacts of climate change ........................... 11
Figure 5 : The SSP Scenarios Showing Possible Temperature Models to 2100.............c.ccccocvveveeieieeiaiiiaiesseiieeeeieeiiannes 12
Figure 6 : Decadal Means for the City of Moncton Annual temperature 1900-2010...........c..cccccueveeiieieavieseaieiiesieerianes 13
FIGUIE 7 2 OZONE (O3) ..ottt ettt ettt ettt ettt e ettt ettt ettt ettt 20
Figure 8 : Nitrous DiOXiAE (NO3)..........c.ccueeeeeeieeieee oottt ettt ettt ettt ettt ettt et s e eas s 20
Figure 9: Birch Pollen Variability in the City of Moncton (2010-2014) ........cceevveieeiriiiaiesieeieeeeie e 22
Figure 10: E.coli readings at Murray Beach Provincial Park from May 20 — September 20, 2023...........c.ccccveevvevrvenean.. 26
Figure 11: Enterococcus readings at Murray Beach Provincial Park from May 20 — September 20, 2023 ..................... 27
Figure 12 :Murray Beach Provincial Park Beach No SWimming AQVISOIIES ...........c..ccevuavueieeceiieiiieieiie e 27
Figure 13 : Self-reporting results for NEGITH SEATUS..........c.ccecvecuiiiie ettt ettt 32
Figure 14 : BIACKIEGGEA tICK FISK QIOOS. ......cvecvveeieiiie ettt ettt ettt ettt ettt ese s 33

Figure 15: Projected FIOOA EXONT 2100 .........cccccueiuiereeiieeeeieee ettt ettt ettt ettt evs s 35



1 Introduction

All New Brunswickers are at risk of the health impacts of climate change; however, some populations are at
higher risk. There is a growing body of evidence that climate change is affecting public health often by
exacerbating pre-existing conditions. While our knowledge of the projected burden of health impacts related
to climate change is limited, we do know change is happening at a rapid pace and that residents and
communities in Tantramar-Strait Shores need to understand the risk and learn to adapt to reduce health
impacts.

Climate change hazards in Tantramar-Strait Shores include increases in average annual temperatures,
increases in extreme weather events, changes in precipitation leading to more droughts, more heat waves,
sea-level rise, and an increase in diseases carried by pests (such as ticks and mosquitoes). Populations become
vulnerable to these effects by the frequency and duration of exposure to the risks, their sensitivity to the
situation, and how well they can adapt to the impacts.

The purpose of this report is to define vulnerability and outline how various populations in the Tantramar-
Strait Shores region are being - and will be - affected by the current and future health impacts of climate change
hazards.

1.1 Climate Change and Health Vulnerability and Adaptation Assessment (CCHVAA)

In 2019, Health Canada released its workbook for the Canadian Health Sector to undertake climate change
health vulnerability and adaptation assessments (CCHVAA). From 2019-2023 ten pilot projects across Canada
undertook CCHVAAs including one in the Province of New Brunswick. The tools, learnings and results of the
New Brunswick HealthADAPT project are used in the Tantramar-Strait Shores CCHVAA.

Figure 1 : Assessment Process Steps
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https://www2.gnb.ca/content/gnb/en/corporate/promo/climate-change/your-health.html

1.2 Definition of Vulnerability

Vulnerability is a significant concept that will be used throughout this report and refers to the degree to which
an individual, a community or the health system is susceptible to injury, damage or harm. Vulnerability is
generally defined by the literature as the exposure to climate risks, the sensitivity to that exposure, and the
adaptive capacity or the ability to cope with the impacts experienced.

The three main concepts are defined as follows:

o Exposure — The contacts between a person or community and external stressors, including stressors
affected by climate change. Communities may be susceptible to exposure due to poor infrastructure,
geographic location (e.g., located in floodplains); and/or being under-resourced (e.g., understaffed or
underfinanced).

e Sensitivity — An expression of the increased responsiveness of an individual or community to an
exposure, generally for biological reasons (e.g., age or the presence of pre-existing medical
conditions), social factors (e.g., marginalized due to race, gender, socioeconomic) and geographic
factors (e.g., living on flood plains or in coastal communities).

e Adaptive Capacity — The ability of communities, institutions or people to adjust to potential damage,

to take advantage of opportunities, or to respond to consequences of climate change-related
hazards.

Figure 2 : Conceptual framework for vulnerability assessment
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VULNERABILITY

This vulnerability assessment focuses on the potential impact of exposure and sensitivity of the population of
Tantramar-Strait Shores to the health impacts of climate change.



2 Whois the Most Vulnerable to Climate Change Health Impacts?

At a global level, almost the entire population is vulnerable to the various health effects of climate change;
however, similar to the effects of the Covid-19 pandemic, some populations are more vulnerable to the health
impacts of climate change than others. It is the same situation in Canada and as well locally in Tantramar-Strait
Shores. Based on future climate projections, the related hazards that are likely to impact (or are already
impacting) the region are extreme temperatures, extreme weather events, air quality, water safety, food
security, vector-borne disease transmission. Importantly, for the following sections, data collected to date
establishes a baseline level to allow for future comparisons and analysis.

2.1 Climate Exposure Variables That Affect Vulnerability in the Tantramar-Strait Shores Region

2.1.1 Geography, demographics! and local governance

The Tantramar-Strait Shores Region is located at the southeast boundary of New Brunswick, bordering on
Nova Scotia along the Chignecto Isthmus and Tantramar Marsh and Prince Edward Island (via the
Confederation Bridge).

Figure 3 : The Tantramar-Strait Shores Region in the New Brunswick context?

1 Due to the 2023 Local Governance Reform initiatives in New Brunswick, Census data in the form of Community Profiles does not
align with new municipal boundaries. As such, all Census information is taken from combined Census Profiles (2021) for Botsford
Parish, Village of Port Elgin, Westmorland Parish, Sackville Parish, Town of Sackville, Fort Folly First Nation, the Village of Dorchester,
and Dorchester Parish.

2 The data shared in this document combines the new municipal boundaries of Tantramar and Strait Shores and includes some of the
rural unincorporated areas that are sparsely populated in the northern portion of the former Sackville LSD. This region is also used in
data collected and collated by the New Brunswick Health Council as “Sackville, Dorchester and Port Elgin Area.”
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Tantramar-Strait Shores Region covers a relatively large territory of approximately 1230 km?in area including
a diverse landscape of mixed Acadian forest, agricultural land, significant marshlands, coastal cliffs, and coastal
dunes and beaches. In the northern part of the region, ocean currents in the Northumberland Strait produce
the warmest saltwater beaches in Atlantic Canada. The southern portion of the region borders on the Bay of
Fundy which boasts some of the highest tides in the world.

The Tantramar-Strait Shores region has a population of approximately 11,181, almost half of which (45.5%) is
centred in the former Town of Sackville. The remaining population is spread throughout the region with
concentrations in the former villages of Dorchester and Port Elgin, as well as smaller traditional communities
of West Sackville, Point du Bute, Baie Verte, Bayfield, Cape Tormentine and Murray Corner. The region also
includes the Fort Folly First Nation, which has an on-reserve population of 36 (Census Profile, 2021). In 2023
two new municipal entities were formed: Tantramar (the former Town of Sackville and Village of Dorchester,
as well as portions of the surrounding local service districts); and Strait Shores (the former Village of Port Elgin
as well as several local service districts). For this project, we will use the geographic boundaries utilized by the
New Brunswick Health Council which include both Tantramar and Strait Shores, as well as portions of a rural
area between the two municipalities.

2.2 Characteristics that Increase Sensitivity to Climate Change Impacts

In terms of vulnerability, the Tantramar-Strait Shores Region has several different exposures and sensitivity
characteristics that play an important role in the vulnerability of its population to climate change. Examples
include geographic factors, such as coastal erosion, land use and development mainly along coastal areas,
socio-economic factors, and an aging population.

To begin the vulnerability assessment process, it is important to consider demographic characteristics of the
population at risk of climate impacts. As noted in Table 1, the Census showed a significant increase in the
overall New Brunswick population (3.8%), while the Tantramar-Strait Shores region experienced an even larger
population increase of 6.5% or 729 people.

From a climate change point of view, scientific literature shows that age - specifically the very young (ages 0-
4) and the elderly (65 years and older)) - is a determining factor of vulnerability to climate change. For the
Tantramar-Strait Shores Region, 3.6% of the population is between 0 and 4 years of age and 25.6% is 65 years
and older. This means that almost 30% of the population of the Tantramar-Strait Shores region is at higher
risk of climate-related impacts based on age alone.

In addition to age-related indicators, there are socio-cultural indicators that contribute to the vulnerability of
the population to climate change hazards such as the number of recent immigrants, how many do not speak
an official language, or generally people who are of a visible minority or Indigenous. These groups are
potentially more vulnerable because they may have fewer support systems and likely experience systemic
inequities.

Laval University has developed a priority list of socio-economic indicators of sensitivity to climate change
hazards (Barrette et al., 2018) which provide a guide for assessing the situation here in Tantramar-Strait Shores.
These indicators include low-income status, type of housing, education levels, living alone, one-parent families,
and people spending more than 30% of their income on shelter costs. As such, Table 1 outlines the percent for



the provincial population and the Tantramar-Strait Shores region with these socio-economic, cultural and
demographic characteristics that may increase vulnerability to health impacts from climate change.

Table 1 : Population demographic and socio-economic profile, Tantramar-Strait Shores and New Brunswick (2021)

Demographics Tantramar-Strait New
Shores Region Brunswick
Population
2021 11,181 775,610
2016 10,452 747 101
Population percentage change, 2016 to 2021 +6.5% +3.8%
Most vulnerable age groups (% of population)
0-4 years 3.6% 4.2%
65 years and over 25.6% 22.8%
85 years and over 2.7% 2.5%
Cultural characteristics
Recent immigrants (2016 to 2021) 0.8% 2.1%
Total visible minority population 4.8% 5.8%
No knowledge of English or French 0.1% 0.2%
Indigenous identity* 0.4% 4.4%
Socioeconomic characteristics
% of total pop with low-income status for individuals (2021). 16.5% 14.2%
Of that total:
Are 0-17 years 16.1% 19.8%
Are 0 to 5 years 5.5% 6.6%
Are 18 to 64 years 54.3% 47.2%
Are 65 years and over 30.9% 33.1%
Households spending 30% + of income on shelter costs 13.7% 12.9%
Renter 24.8% 25.0%
Private dwellings needing major repairs 10.0% 7.8%
In core housing need 5.9% 6.2%
Housing not-suitable** 2.0% 2.7%
No high school certificate or diploma 17.6% 20.9%
1 person households 30.5% 29.8%
One-parent families 14.8% 16.4%

Source: 2021 Census
*Based on reported numbers in Census which may not include all individuals from the Fort Folly Indian Reserve

**Housing suitability - Refers to whether the dwelling has enough bedrooms for the size and composition of the household.

2.3 Climate Sensitivity Variables

In this section we will focus on specific populations who have particular vulnerabilities to climate hazards.

The first population of concern is outdoor workers — these are individuals who are directly exposed to climate
hazards because of their work environment. As New Brunswick’s economy is largely dependent on its natural
resources, many of the workers in this sector are based outdoors including agriculture, fishing, forestry,
hunting, mining, quarrying, oil and gas extraction, and construction. According to the 2021 census, 515 people
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(15 years and older) in the Tantramar-Strait Shores Region worked in these sectors, or 11.6% of the

community’s labour force while 13.1% of the overall province’s workforce (or 49,850 people) worked in these
sectors.

People who are underhoused or living rough are also highly vulnerable to health impacts of climate change.
As Table 1 indicates, 10% of private dwellings in this region are in need of major repairs, 5.9% of people are in
core housing need® and housing for 2% of the population is not suitable (meaning there are not enough
bedrooms). While there is no local data related to homelessness, anecdotally, it is understood that there is a
segment of the population (primarily youth or young adults) who couch surf and have no safe stable home.

Another vulnerable population to the impacts of climate change is those who are pregnant and nursing.
Unfortunately, there is very little data available on birth rates or the rates of breastfeeding mothers for this
region of the province. Nevertheless, research has shown that climate change hazards such as extreme heat,
can negatively impact on both maternal and fetal health (Zhang & al, 2019).

Third and probably the largest population that is more susceptible to health impacts from climate change are
people who live with pre-existing health conditions such as chronic obstructive pulmonary disease (COPD),
heart disease, asthma, weakened immune systems, and mental health issues. Based on data compiled by the
New Brunswick Health Council, Table 2 illustrates the percent of the population suffering from at least one
chronic health condition.

Table 2: Chronic Health Conditions of Adults and Seniors (2020)

Condition Tantramar-Strait Shores New Brunswick
Obesity 28.0 34.1
High blood pressure or hypertension % 30.4 29.8
Arthritis % 24.0 19.2
Chronic Pain % 20.6 17.6
Heart disease % 11.1 9.6
Stroke % 1.5 2.5
Emphysema or COPD % 4.3 3.5
Cancer % 8.4 8.8
Mood disorder other than depression % 2.2 3.2
Depression % 17.0 17.3
Memory problems % 15.0 11.5
% of pop with 3+ chronic conditions 24.4 23.1

Source: NB Health Council’s “My Community At a Glance — Sackville, Port Elgin and Dorchester” 2022

3 According to Statistics Canada, “core housing need” refers to whether a private household's housing falls below at least one of the

indicator thresholds for housing - adequacy, affordability or suitability - and would have to spend 30% or more of its total before-tax
income to pay the median rent of alternative local housing that is acceptable.
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2.4 Summary of Sensitivities to Climate Change in Tantramar-Strait Shores

While everyone will be affected by climate change, certain segments of the population in Tantramar-Strait
Shores are more vulnerable than others to health impacts. These include:

Figure 4: Segments of the population who are more vulnerable to health impacts of climate change

@ @& ©

People who are

People with Pregnant people underhoused and
pre-existing and_ young socio-economically
health issues children disadvantaged
0 ‘ ‘ |
Older adults Systematically _ Socially Outdoor
marginalized isolated people workers
groups

Source: Taken from the NB HealthADAPT infographic

The following sections of this report consider how Tantramar and Strait Shores’ exposure to each climate
hazards may impact on the health of our community as a whole, but also to these vulnerable groups. This
information then lays the groundwork for identifying ways to adapt our communities, programs and services
to reduce these potential impacts.
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3 Baseline Data for Climate Hazards

Various reports and studies have identified key climate changes, such as increased heat waves, coastal erosion,
sea level rise, inland flooding, increased precipitation, or increased frequency of storm surges. In this section
of the report, we will define climate projections under the Shared Socio-economic Pathways scenarios.

3.1 Basis for Climate Projections

Possible future development pathways for human societies are known as Shared Socio-economic Pathways
(SSPs). SSPs are models that combine how population, energy use and technology may change over the next
century combined with assumptions about the level of action to mitigate climate. Together, these factors are
translated into scenarios of Greenhouse Gas (GHG) emissions. These climate change projections that result
under these scenarios describe a range of plausible future climates.

e SSP5 —8.5: represents the pathway based on the highest emissions which leads to the “worst case” in
climate change impacts.

e SSP2-4.5:represents a plausible pathway to moderate emission reductions based on some mitigation
actions.

e SSP1 - 2.6: represents the pathway based on strong mitigation actions that result in the lowest
emissions globally. While considered the ideal scenario, it is widely recognized that humans are not
currently on this path so planning solely based on these projections would ignore the much higher
probability scenarios.

Figure 5 : The SSP Scenarios Showing Possible Temperature Models to 2100

Global Surface Temperature Change

SSP5-8.5
+4°C
SSP2-4.5
+2°C -
_wis:// o e
0°C 4
1950 2000 2050 2100

Source: Climatedata.ca — Understanding SSPs

For the HealthADAPT Project, the research team used scenarios SSP2 - 4.5 (medium) and SSP5 - 8.5 (high), as
those scenarios are designed to provide plausible future scenarios of human emission patterns.
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4 Extreme Temperatures

Extreme temperatures are one of the most noticeable impacts of climate change. The following section
outlines the projections for extreme temperatures for heat in Southeast New Brunswick and discusses the
projected burden of illness based on climate change projections. Environment Canada issues temperature
warnings and alerts for regions in New Brunswick. Tantramar-Strait Shores falls within the [Moncton and
Southeast New Brunswick] region.

4.1 Historic Temperature Change — Southeast New Brunswick Region

Among the climate projections for the coming decades, one of the main observations is the increasing average
annual temperature. Figure 6 shows that historic temperature measures have increased by 1.9°C over the past
century in Moncton, which is the closest location where this historic data is available.

Figure 6 : Decadal Means for the City of Moncton Annual temperature 1900-2010

MONCTON Annual Temperature
(Decadal Means)

Celsius

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Source: NB Datapoints

The provincial Heat Alert and Response System (HARS) was initiated in 2010 in anticipation of rising global temperatures
and deadly heat waves that had been experienced in other countries. The goal of the HARS is to alert the population of
a heat wave so that people can take measures to protect themselves. Table 3 shows the number of heat alerts issues
through HARS and Environment Canada’s Weather Centre since 2016.

Table 3: Number of days with Heat warning for Moncton and Southeast New Brunswick (Sources: H.A.R.S. NB, ECCC (to Sept 20, 2023)

Years Level 1 Humidex Level 2 (level 1 Level 3 (level 1
>= 36 for 2+ days criteria + either day criteria + either

humidex = 40-44 day humidex >45

2016 2

2017 0

2018 8

2019 9

2020 19 1

2021 15

2022 11

2023 5 6
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4.2 Heat and the Burden of lllness

The effect of extreme heat on public health includes, for example, heat ilness, chronic dehydration, heat
stroke, fatigue and lack of energy, difficulty sleeping and underlying mental health problems. Those most at
risk include participants in large outdoor events, homeless people, outdoor workers, people living in homes
without air conditioning, the elderly, very young, pregnant women, and people with chronic diseases such as
heart disease, breathing difficulties, diabetes, high blood pressure and obesity. As well, people using certain
medications can be more susceptible to heat (e.g., anti-depressants, anti-Parkinson, psychiatric medication
and some antihistamines).

Based on research undertaken by University of New Brunswick’s Institute for Research Data and Training, the
Tantramar region had 9.4 incidences per 1000 population of heat-related hospitalizations from 2014-2018
involving rhabdomyolysis, heat stroke, heat exhaustion, heat syncope, hyponatremia, myocardial infarction,
or hypertension. This compares to the provincial average of 9.6/1000.

4.3 Projections for Tantramar-Strait Shores Region communities

With the average increase in temperature comes extreme heat events. Although difficult to predict, we do
know that these events are expected to increase in frequency into the future based on the SSP scenarios.
Tables 4 and 5 outline the future climate projections for the extreme heat for the Tantramar and Strait Shores
areas.

Table 4: Future Climate Projections for the Tantramar Municipality based on low and high emissions scenarios

Climate Index 1971-2000 | 2011-2040 | 2041-2070 | 2071-2100 | 2071-2100
[low] [high]
Average temperature: Spring (°C) 3.6 5.3 7.2 7.3 9.2
Average temperature: Summer (°C) 16.9 18.7 20.5 20.5 23.3
Average temperature: Fall (°C) 8.2 9.8 11.6 11.6 14.1
Average temperature: Winter (°C) -6.2 -3.9 -1.6 -1.5 1.0
Hottest day (°C) 29.5 31.2 33.1 33.2 35.6
Extremely hot days (> 29°C) 2 days 6 days 21 days 21 days 51 days
Coldest day (°C) -25.7 -21.6 -17.7 -17.5 -13.0
Extremely cold days (< -15°C) 29 days 15 days 5 days 5 days 1 day
Ice days (entire day below 0°C) 67 days 51 days 34 days 33 days 18 days
Last spring frost (date) May 11 May 3 Apr 22 Apr 18 Apr 6
First fall frost (date) Oct 8 Oct 21 Oct 31 Oct 31 Nov 13

Source: CLIMAtlantic
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Table 5: Future Climate Projections for Strait Shores Municipality (Port Elgin data) based on low and high emissions scenarios

Climate Index 19712000 | 2011-2040 | 2041-2070 | 20712100 | 2071-2100
[low] [high]
Average temperature: Spring (°C) 3.5 5.3 7.1 7.3 9.3
Average temperature: Summer (°C) 17.2 18.9 20.8 20.8 23.6
Average temperature: Fall (°C) 8.4 10.0 11.9 11.8 14.4
Average temperature: Winter (°C) -6.1 -3.7 -1.4 -1.4 -1.0
Hottest day (°C) 30.0 31.5 33.3 33.6 35.8
Extremely hot days (> 29°C) 2 days 8 days 24 days 23 days 52 days
Coldest day (°C) -25.6 21.5 -17.6 -17.2 -13.0
Extremely cold days (< -15°C) 28 days 14 days 5 days 4 days 1 day
Ice days (entire day below 0°C) 67 days 51 days 33 days 33 days 18 days
Last spring frost (date) May 9 May 1 Apr 19 Apr 17 Apr 4
First fall frost (date) Oct 15 Oct 25 Nov 2 Nov 3 Nov 17

Source: CLIMAtlantic

4.4 Project Burden of lliness Due to Extreme Heat

Heatwaves are having and will have a greater impact on illness and mortality numbers than is currently
reported because heatwaves can induce the onset of other diseases, such as cardiovascular diseases,
respiratory diseases, and diabetes, which may not be reported as being directly attributed to heatwaves.
Research suggests that deaths from high temperatures and heat waves are greater than deaths from other
weather events such as tornados and flooding, and these deaths are not only a result of heatstroke. For
example, During British Columbia’s devastating heat wave in June 2021, 600 more deaths occurred during
that week that normally would be expected in an average week in June.

A study on outdoor workers health found that for every degree (1C) of increase in daily maximum summer
temperatures from 2001-2016, there resulted in an increase of 28-51% in the daily claims of heat-related
problems by workers. In Quebec, higher rates of ambulance transports, emergency room admissions and
deaths were reported during regional extreme heat waves than during comparative periods by outdoor
workers.

A Canadian report suggested that even under the low-emissions scenario, heat-related hospitalization rates
will increase by 21% by mid-century compared to the current average and double by the end of the century.
Further, the costs of death and reduced quality of life from heat-related deaths will range from $3.0 billion to
$3.9 billion per year by 2050. Rising temperatures are projected to have a large negative impact on
productivity, especially in economic sectors where work takes place outdoors or in poorly cooled spaces.
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5 Extreme Weather

Extreme weather events, such as flood and drought, are becoming increasingly more common, intense and
less predictable. The following section outlines the precipitation projections for New Brunswick and Moncton,
the baseline of extreme weather events, population sensitivity to extreme weather, and the projected burden
of illness for the future.

5.1 Exposure to Extreme Weather Events

Extreme weather events require timely resource management, such as emergency response for those who
find themselves most at risk. As a baseline, Table 6 identifies the types of weather events that have affected
the Moncton and Southeast New Brunswick in the last 7 years. The bottom row represents the average annual
number of events reported by Environment Canada.

Table 6: Number of Days with Weather Warnings in Southeastern New Brunswick

Winte | Snow Flash Stor
Extrem | Blowin | Blizzar r squal | Snowfal | Freez | Freezin m Win | Thunde
e Cold | g Snow d Storm | | e gRain | Heat | Rain | surge d r storm
2016 3 10 7 4 3 3 2 10
2017 1 1 5 17 3 10 5 2 13
2018 3 1 7 1 18 3 13 15 8 11 13
2019 7 9 2 17 22 2 8 11
2020 10 6 22 6 1 13
2021 10 3 15 9 2
2022 1 13 5 2 4 11 14 4 10
*2023 2 10 6 5 15 12
Annual
AVERAG
E 13103 0.6 6.8 0.1 9.8 108 6.0 106 103 |14 4.3 10.5

*Data to September 2023
Source: Climate Atlantic (Environment and Climate Change Canada)

5.2 Projections for Extreme Weather

Extreme weather events, such as flood and drought, are becoming increasingly more common, intense and
less predictable. Tables 6 and 7 present the past, current and future projections (by 2100) for precipitation by
season. Beyond the volume of water to be managed, increased precipitation for the Tantramar-Strait Shores
Region means, impacts on outdoor activities, agriculture, construction and maintenance of buildings and
infrastructure. In addition, heavy rainfall is often accompanied by other challenges, such as storm water runoff
and sewerage discharges, flooding, damage to infrastructure (roads and underground pipes) and damage to
crops.

Average annual precipitation for the 1971-2000 period was 1153mm. Under a high emissions scenario, this is
projected to be 15% higher for 2051-2080 and 16% higher for the last 30 years of this century.*

4 Information for Sackville, New Brunswick taken from Climatedata.ca
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The data in Tables 7 and 8 show an increase in precipitation in all seasons, but relative stability in the number
of wet days annually. This indicates that this increased precipitation will come in more significant bursts over
shorter periods of time.

Table 7: Precipitation — Past, current and future projections for Tantramar municipality under low and high emissions scenarios
2071-2100 | 2071-2100

Climate Index 1971-2000 | 2011-2040 | 2041-2070 .
[low] [high]

Total precipitation: Spring (mm) 266 289 304 306 319
Total precipitation: Summer (mm) 248 268 278 277 279
Total precipitation: Fall (mm) 305 311 322 312 327
Total precipitation: Winter (mm) 302 324 343 340 374
Wet days (> 1 mm) 143 days 144 days 143 days 144 days 144 days
Very wet days (> 20 mm) 11 days 13 days 15 days 15 days 17 days
Maximum one-day precipitation (mm) 49 54 58 58 62

Table 8: Precipitation — Past, current and future projections for Strait Shores under low and high emissions scenarios
2071-2100 | 2071-2100

Climate Index 1971-2000 | 2011-2040 | 2041-2070 .
[low] [high]

Total precipitation: Spring (mm) 252 275 289 290 302
Total precipitation: Summer (mm) 238 256 267 263 266
Total precipitation: Fall (mm) 293 300 309 300 314
Total precipitation: Winter (mm) 290 311 329 326 357
Wet days (> 1 mm) 144 days 145 days 144 days 145 days 144 days
Very wet days (> 20 mm) 10 days 12 days 13 days 13 days 15 days
Maximum one-day precipitation (mm) 46 50 54 55 58

Source for Tables 7 and 8: CLIMAtlantic

5.3 Sensitivity to Extreme Weather Events

Almost everyone is at risk in front of the extreme weather events. Maritimers are not immune, as witnessed
during the ice storm in northeastern New Brunswick (2017), Hurricane Fiona (2022), forest fires due to extreme
drought in New Brunswick and Nova Scotia (2022) and flash flooding in Nova Scotia (2022). Certain
characteristics also contribute to increased vulnerability of a population such as location-specific impact on
populations based on the event; people with mobility issues, and those living in areas with reduced access to
health and emergency services.

One of the increasingly recognized outcomes of extreme weather events is the stress and mental health
burden that is experienced by people who have been directly impacted by housing floods, loss of crops due to
drought, or damage caused by wind. Research suggests that mental health outcomes related to climate change
can include post-traumatic stress disorder (PTSD), anxiety, depression, complicated grief and survivor guilt,
recovery fatigue, and suicidal ideation. Other psychological impacts may include weakened social ties,
increased stress levels, substance misuse, aggression, and interpersonal violence.

Using the New Brunswick Health Council’s 2022 profiles as a baseline, Table 9 shows that self-reported mental
health of people for the Tantramar-Strait Shores region, is similar to that of New Brunswickers in general.
Importantly, this survey does not yet specifically seek information on climate-related mental health issues, but
is generalized.
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Table 9: Mental Health

Tantramar-
Indicators Strait Shores New Brunswick
% of Youth (Grade 6-12) Reporting symptoms of 457 447
depression (2022-2023) ’ ’
% of Youth (Grade 6-12) Reporting symptoms of 519 50.1
anxiety (2022-2023) ’ ’
% Population (18-64 years) who see their mental 539 50.8
health as Very Good or Excellent (2020) ’ ’
% of seniors (65+ years) who see their mental 46.1 48.8
health as Very Good or Excellent (2020) ’ ’
% of population that is lonely (2020) 47 7.1

Source: NB Health Council’s “My Community At a Glance — Sackville, Dorchester, Port Elgin Area” (2022)

5.4 Baseline Burden of Illness or Mortality from Extreme Weather

Based on research undertaken by University of New Brunswick’s Institute for Research Data and Training, the
Tantramar region had 5.0 incidences per 1000 population for hospitalizations from 2014-2018 involving
outdoor falls, drowning, or vehicular accidents. This compares to the provincial average of 5.3/1000.

5.5 Projections of Burden of lliness to Extreme Weather Events

It is a challenge to project the burden of iliness from specific events (ice storms, droughts, hurricanes, etc.) because they
are location specific, and only impact those in the path of the storm. One can assume that with more frequent severe
weather events, there will be increased health impacts and mortalities related to such storms. However, one area
where the future consequences of extreme events has been considered is in terms of mental health outcomes.

Canadian researchers found that mental health outcomes related to climate change affect the way people think, act,
feel, and interact, and they can arise from short-term hazards, such as flooding or hurricanes, or from an understanding
of the potential long-term effects of climate-related extreme weather events such as heatwaves, floods, hurricanes, and
wildfires or long-term hazards such as rising heat levels, rising sea levels, and episodic droughts.

Various studies have concluded that environmental stressors produced by climate change pose threats to human
mental health. For example, shifting from monthly temperatures between 25°C and 30°C to more than 30 °C increases
the probability of mental health impacts. Exposure to hurricanes and floods is associated with symptoms of acute
depression as well as PTSD. Further, both heat and drought amplify the risk of suicide and psychiatric hospital visits
increase during hotter temperatures.
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6 Air Quality

Air quality is affected by climate change directly with increased temperatures and indirectly by the impacts
higher temperatures have on human and natural systems. Higher temperatures create a higher demand for
air conditioning, which consumes energy, most of which is generated from non-renewable sources. Increased
temperatures and extreme weather events create conditions for forest fires, and a longer growing season in
plants extends pollination. The following sections outline the indicators for air quality and discusses the
projected burden of illness in the future.

6.1 Air Pollution

Because we all breathe, we are all exposed to air pollution at some level, which even at low levels, has an
impact on human health. Health Canada suggests that air pollution leads to disease, increased hospitalizations,
and even premature death.

Canada employs a rating system of 0-10 for air quality through the Air Quality Health Index (AQHI). The AQHI
considers a wide range of pollutants and there are many air quality monitoring stations situated in strategic
locations throughout the country, including eight in New Brunswick.

While air pollution is complex, most health effects are associated with the major components of smog: ozone
(0s); nitrogen dioxide (NO>); and fine particulate matter (PM.s). Air Quality Monitoring Stations throughout
New Brunswick include one in Moncton area.

In establishing a baseline of data, Figures 7-8 and Table 10 shows levels of Ozone, Nitrous Dioxide and
Particulate Matter detected in in the year 2021.

Ground-level ozone is a colorless and highly irritating gas that forms just above the earth's surface which is
known to have significant effects on human health. Exposure to ozone has been linked to premature mortality
and can increase hospital admissions and asthma symptom days.

The national average concentrations® are 39.2 ppb® for annual ozone and 42.4 ppb for summer ozone (Health
Canada, 2021). Moncton’s mean 1-hour daily maximum ozone level is 24 ppb and is broken down by month
in Figure 7. According to the Province of Alberta, 76 ppb is considered to be in the high-risk zone for O3
(Government of Alberta). Figure 7 shows that Moncton’s ozone levels were substantially below this threshold
every day of 2021 and had a maximum reading of 58 only once during that year.

5 Specifically, these are the population-weighted average ambient concentrations of Ozone.
8 ppb = parts per billion
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Figure 7 : Ozone (O3)

Daily 1-Hour Max Ozone level by month in Moncton for 2021
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Source: National Air Pollution Surveillance Program NAPS — Moncton data 2021

Nitrogen dioxide is a gas generated from gas burning appliances and vehicles. It can decrease your lung
function and make asthma worse. Long-term exposure to low levels of nitrogen dioxide can increase your risk
of developing breathing problems.

Averaged over 2015 to 2017, the national population-weighted average ambient concentration is 7.4 ppb for
NO; (Health Canada, 2021). Figure 9 highlights the 1-hour daily maximum reading for NO, in 2021 as the “worst
case” example for each month. According to the Province of Alberta, 159 ppb is considered in the high-risk
zone for nitrogen dioxide readings. As shown in Figure 8, Moncton’s readings were substantially lower than
this risk threshold in 2021.

Figure 8 : Nitrous Dioxide (NO2)

1-hour daily max reading of NO, by month in Moncton for
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Source: National Air Pollution Surveillance Program NAPS — Moncton data

Fine Particulate Matter are particles in the air that measure less than 2.5 micrometers (um) in diameter, and
typically consists of a mix of things like smoke, soot, liquid or solid particles in aerosol, or biological matter like
mould, bacteria, pollen and animal dander. PM,s poses a risk to health because, when inhaled, it can travel
deeply into the lungs. According to the Province of Alberta, 80 micrograms per cubic metre for fine particulate
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matter is considered to be in the “very high” risk zone. Table 10 illustrates that, once again, the readings in
Moncton for 2021 were substantially below this threshold.

Table 10: Particulate Matter counts for Moncton by month in 2021 (PM 5)

February | March April | May June | July August | September | October | November | December

THR 5 6| 5| 5| 6| 7 8 4 6 5 5

8HR 5 6 5 5 6 7 8 4 6 5 5

24HR 5 6 5 5 6 7 8 4 6 5 5

Daily Max 9 11 8 8 9 11 12 6 10 11 11
1HR

Daily Mean 5 6 5 5 6 7 8 4 6 5 5

Source: National Air Pollution Surveillance Program NAPS — Moncton data for 2021 (January readings not available)

It should be noted that the data in this section from 2021 or earlier and does not reflect recent increases in
forest fire activity in the region or across Canada which may already be impacting air quality in Tantramar-
Strait Shores. Instead, this illustrates the baseline air quality which the region had in 2021 and can be compared
against air quality data in the future.

6.2 Allergens

With climate change comes longer growing seasons and that is having an impact on naturally occurring cycles
for pollination and sporulation. Partnered with The Weather Network, the Aerobiology Research
Laboratories monitor and forecast pollen and spore seasons for population centres across Canada. The lab
suggests that while asthma and allergy rates are increasing in all parts of the world, the number of children
being diagnosed with seasonal allergies is increasing most noticeably in countries like Canada. Indeed,
climate change over the past 50 years had led to increased pollen levels and lengthened pollen seasons.
While numbers are not available for the Tantramar-Strait Shores region, Table 11 and Figure 9 provide some
baseline information on allergens in the Moncton area to be compared against future levels to determine
climate impact.

Table 11: Predominant pollen and spores for the city of Moncton

Predominant pollen Predominant spores

e  Alder, e  Alternaria,

e Ash, e Aspergillus,

e  Beech, e  Boletus,

e  Birch, e  Botrytis,

e  Cedars, e  (Caloplaca,

e Elm, e  (Cladosorium,

° Grasses, ° Coprinus,

e  Hemlock, e  Epicoccum,

e  Larch and Tamarack, e  Erysiphe,

e  Maple, Nettles, e  Fusarium,

e  Qak, e Ganoderma,

e Pine, e Helicomyces,

e  Firand Spruce, e  Leptosphaeria,

e  Popular, e  Myxomycetes,

e  Ragweed, e  Penicillium,

e  Willows. e Pithmyces,
e  Polythrincium,
e  Uredinales, and Ustilaginales
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According to the lab, “[t]ree pollen and spore seasons fluctuate from year to year by as much as two to four
weeks due to the effect of weather” in any given year. Figure 9 illustrates this for Birch pollen in Moncton from
2010 to 2014.

Figure 9: Birch Pollen Variability in the City of Moncton (2010-2014)
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Source: http://pollenexperts.ca/city/moncton-new-brunswick/

6.3 Current Burden of IlIness Related to Air Quality

Everyone is at risk of air pollution at some level and has significant impact on human health. Health Canada
(2019), estimated that air pollution in Canada results in 14,640 premature deaths per year, for a total economic
value of $114 billion (death and illness).

The population at higher risk includes children, the elderly, individuals with chronic respiratory diseases
(asthma, COPD), and socially and economically disadvantaged populations.

Based on research undertaken by University of New Brunswick’s Institute for Research Data and Training, the
Tantramar-Strait Shores region had 6.0 incidences per 1000 population of air quality-related hospitalizations
from 2014-2018 involving asthma, COPD, allergy to pollen, or lung/bronchus cancer. This compares to the
provincial average of 6.8/1000.

6.4 Projected Burden of Iliness Related to Air Quality

In a Canadian report on the health costs of climate change, with temperature projections for the end of the
century, researchers estimate that average level of summer concentrations of ground-level ozone will
increase across Canada by 22%. Over a ten-year period at the end of the century, ozone-linked respiratory
illnesses could be associated with 270,000 hospitalizations and premature deaths.

Research from the United States shows that low-income communities and communities of color are more
likely to have neighborhood characteristics that increase exposure to climate-related air pollution, such as
proximity to highways, railyards, polluting industries, lack of green space and urban heat islands. In Oregon,
industrial facilities reporting air emissions are disproportionately located in areas with higher proportion of
low-income households and racial and ethnic minorities.
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The projected increases in regional temperatures and atmospheric CO; levels are expected to increase the
number of people affected by seasonal allergies, and that that climate change will expand the start, duration
and intensity of the pollen season and exacerbate the synergistic effects of pollutants and respiratory
infections on asthma.

Smoke from wildfires contains many air pollutants and there are links between exposure to wildfire smoke
(PMs) and mortality and respiratory illnesses, as well as a cardiovascular health impacts. The findings of one
Canadian study found that the health impacts were greatest in the provinces with populations in close
proximity to wildfire activity, though health impacts were also noted across many provinces indicating the
long-range transport of particulate matter from wildfires. Exposure to wildfire smoke has been clearly
associated with respiratory illnesses, including exacerbation of asthma and chronic obstructive pulmonary
disease (COPD), and death. Further, in areas surrounding a wildfire, heavy smoke can cause eye irritation and
corneal abrasions and can substantially reduce visibility, increasing the risk of traffic accidents.
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7 Water Supply and Quality

Climate change - both the increasing average temperatures, extreme precipitation events — impacts water
quality and quantity. Further, the quality of both drinking water sources and recreational waters have the
potential to impact human health. This section establishes some baseline metrics on municipal drinking water
supplies, on-site wells, threats to quality of both drinking water and recreational waters.

EOS began monitoring water quality in the Chignecto watersheds in 2019 to establish a baseline for the health
of local watercourses, focused on the Canadian Council of Ministers for the Environment guidelines for aquatic
life. Even with this short time span, EOS staff have noted changes in the data collected on various parameters
that including water temperature, dissolved oxygen, heavy metals, nutrients, and bacteria. Non-tidal and tidal
sites have been sampled for testing, and EOS staff keep track of observations of land-uses and climate data
and changes that have the potential to impact water quality and quantity. Health impacts so far are fair to
moderate, with some areas vulnerable to high bacteria that can impact human health such as E. coli, and
increases in nutrients such as total phosphorus which can increase algal blooms and in some cases
cyanobacteria.

Generally, the water quality in Cape Tormentine and Tantramar watersheds range from fair to good, with
spikes in E. Coli bacteria from stormwater runoff after large rainfalls. Seasons with higher rainfall amounts
such as the spring snowmelt and rainy autumns are associated with lower water quality following rainfall
runoff that can carry impacts over land into watercourses. Overall, there is limited testing of surface water
monitoring and a notable lack of groundwater testing in the region, which could be impactful to human
health as water sources may be vulnerable to different land uses and climate change impacts such as coastal
flooding and forest fires.

7.1 Safety of Drinking Water Supply

Drinking water in the region is a combination of on-site wells and municipal services. Portions of the Town of
Tantramar (former Town of Sackville and Village of Dorchester) and Strait Shores (Village of Port Elgin) have
municipal water services to at least some of their residents (see Table 12).

Table 12: Drinking water for households throughout the Tantramar-Strait Shores region

Location # of households on # of households with
municipal water on-site wells
Town of Sackville 1900 75
Village of Dorchester 248 22
Village of Port Elgin 197 0
Formerly rural areas 0 3123

7.1.1  Municipal Wellfields

The municipal wells in Port Elgin, Sackville, and Dorchester are protected by the three-tier wellfield
protection area regulation. Sackville has three active wellheads protecting the underground aquifers that
supply water to the town. Development activity is significantly restricted within these areas, and the only
exception are two existing quarries within the outer protection area. Of the three, 2 of the wells are older
with the 3™ one being established within the last 20 years. The municipal drinking water is deemed to have
good yield and quality, despite having a slightly higher manganese and iron level. Water always meets the
Canadian Public Drinking Water Supplies guidelines.
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Dorchester also has three wells, with two being owned by the Correctional Service of Canada (CSC).
Currently, the municipal well is off-line. However, there is an understanding between municipality and CSC
where the municipality treats the water and CSC uses its own distribution system.

Port Elgin’s wellfield is located within the new municipal boundaries of Strait Shores.

7.1.2 On-site wells and Salt-water intrusion

The vast majority of residents in the Tantramar-Strait Shores region have on-site wells which are unregulated
and only checked for water quality by landowners on a sporadic basis. The region’s proximity to two large salt-
water bodies along with lack of a regional water distribution and sanitation network may lead to vulnerability
to salt-water intrusion into well water.

7.1.3 Boil water advisories for Tantramar-Strait Shores Region

Sackville has had only eight boil water advisories since 2010 with the most recent one in 2022 due to a water
main break. According to Public Health NB, there have been no boil water advisories in the former Villages of
Dorchester and Port Elgin since 2020. The last one in Port Elgin was in 2016 and the only other one noted was
an ongoing boil water advisory at Murray Beach Provincial Park in (2019-2022).

7.2 Safety of Recreational Waters

The Tantramar River watershed (which covers the communities of Sackville, Aulac, and Midgic among others)
has a few watercourses that fall under the “Fair” category of water quality index (WQl) for aquatic life such as
East Brook, Morice Creek, and La Coupe River. In 2021 there were fewer highwater temperatures recorded,
while in 2018 the watershed had experienced high water temperatures which was attributed to drought
conditions across the region that summer. Water temperatures and water levels of local streams can be related
to a change in stormwater runoff (related to rain, snowmelt, or land-use such as logging or development) or
an increase in very hot days (>30degree C) due to climate change, and can impact local potable water sources
such as reservoirs and wells that capture groundwater.

The Strait Shores watercourses were studied in 2023, some of which were flagged for high E.coli counts, nine
times the secondary recreational limit (for activities such as boating or kayaking) at Trout Brook off Murray
Road in July. Most water samples exceeded the New Brunswick total phosphorus guideline of 0.03 mg/L for
the protection of aquatic life which included the worst records of hyper-eutrophic levels (>0.10 mg/L) at
Blacklock Brook on Route 955 and Trout Brook off Murray Road during the summer. Though total phosphorous
is a naturally occurring nutrient, high levels often indicate there may be an input of fertilizers or human
wastewater to the watercourse, and can be a cause of increase of algal blooms or cyanobacteria in some cases.
Aluminum and iron were also over the limit at several sites. During this year EOS conducted bulk well water
testing for the community, and there was interest by some people for bacteria testing and PFA testing
(Perfluoroalkylated substances).

The Dorchester-Rockport watershed is only in the second year of testing and analyses will be ready by early
2024,

There is only one recreational local beach that is used by the Tantramar-Strait Shores region residents which
is monitored for water quality by health authorities. According to Public Health NB, no waterbodies in
Tantramar, including Sackville’s Silver Lake, has ever been confirmed to have a blue-green (cynobacteria)
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algae bloom.” Waterbodies with a history of algae blooms are at a greater risk of future blooms.
Additionally, toxins may remain in the body of water for several weeks after the blooms are no longer visible.
Public Health advises the public to always check the water before entering or engaging in water-based
activities.

7.2.1 Murray Beach Provincial Park

Murray Beach is located within the Strait Shores municipality along the Northumberland Strait. Through the
provincial Beach Water Quality Monitoring Protocol, beach water in eight provincial parks is tested for bacteria
concentrations. Historically, the bacteria in the coliform group and the enterococci have been used to monitor
recreational waters for the presence of faecal contamination. As such, they have also been used to indicate
the possible presence of pathogenic microorganisms responsible for these illnesses. Elevated numbers of
these indicator bacteria in the aquatic environment are indicative of faecal contamination and therefore
suggest the possible presence of pathogens that can affect human health. Figures 10 and 11 show the most
recent data for beach water quality at Murray Beach for 2023.

Figure 10: E.coli readings at Murray Beach Provincial Park from May 20 — September 20, 2023
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7 This does not mean that the waters have never had a bloom, but that none have been reported and confirmed to date.
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Figure 11: Enterococcus readings at Murray Beach Provincial Park from May 20 — September 20, 2023
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According to provincial records, 97.1% of the water samples taken at Murray Beach Provincial Park since 2017
have shown readings below guideline levels for E. coli and Enterococcus. However, the percentage of days
suitable for swimming during the summer season have fluctuated with reduced days in recent years.

Figure 12 :Murray Beach Provincial Park Beach No Swimming Advisories®
Beach Status - Percentage of Days Suitable for Swimming (only)

based on N° of Posted on beaches.gnb.ca
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Source: GNB Recreational Water Quality Monitoring Program

& The Guidelines for Canadian Recreational Water Quality — Third Edition - Canada.ca have established guideline values that strike a
balance between potential health risks and the benefits of recreational water use in terms of physical activity and enjoyment. There
is always a slight risk of health effects when swimming, just as there are risks associated with other common activities, such as driving
a car. The Guidelines consider the water safe for swimming when bacteria levels are below the guideline values listed in the table
below. In these cases, the water is open and suitable for swimming. If any of the guideline values are exceeded, it is no longer
considered an acceptable risk, and the public is warned that the water is not suitable for swimming.
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E.coli is a toxin-producing bacteria that can infect humans when ingested. Throughout the world, drinking and
swimming in water impacted by fecal contamination has caused infection and outbreaks. Drinking and
swimming in contaminated water has caused infection and outbreaks. Anyone who has been exposed to fecal
contaminated water can be at risk of water-borne illnesses related to use of recreational waters. As well,
people with underlying conditions or weakened immune systems may be more susceptible to water-borne
illnesses if exposed. Possible health risks of swimming in water with a high Enterococci or E.coli count could
include gastrointestinal upset, skin irritation or infection, upper respiratory illness. Swimming in waters with
bacteria levels above acceptable values does not mean that one will get sick, but it increases the risk beyond
everyday levels. The level of risk will depend on for how long and by how much the accepted values are
exceeded.
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8 Food Safety and Security

Food safety, food security and food system challenges are among the most significant climate change-related
threats to human health globally. Indeed, the effects of climate change on food safety and public health are
closely linked to effects on food security and the food systems in which we live. For food safety, climate
impacts of increasing temperatures and changes in precipitation will affect the persistence and occurrence of
bacteria, viruses, parasites, harmful algae, fungi and their vectors, and the patterns of their corresponding
foodborne diseases and risk of toxic contamination (WHO, 2021).

The climate variables that most influence foodborne illness are increased air temperature, water temperature
and precipitation. These variables affect foodborne illness through three mechanisms: abundance, growth,
range and survival of pathogens in crops, livestock and the environment; human exposure factors, including
cooking practices, food handling and food preferences that are influenced by a longer period of warm
temperatures; and transmission factors, such as wildlife vectors, that transfer pathogens to food.

8.1 Food Safety in New Brunswick

Food safety concerns related to climate change impacts, generally relate to consuming food that has been
washed with contaminated water, grown in areas that have been subject to extreme weather events (e.g.,
fiddleheads that grew in the aftermath of the Saint John River flooding in 2018), fish or seafood harvested from
waters with higher-than-normal temperatures, or foods that are supplied to the community at public events
in extreme heat conditions. Generally, public notifications are issued by Public Health in relation to concerns
about food safety.

8.1.1 Foodborne (and waterborne) illnesses

Vibrio parahaemolyticus is a naturally occurring bacterium in sea water. Its numbers increase when water
temperature rises during the summer months. The bacteria may grow in shellfish such as clams, oysters and
mussels when seawater temperatures become warmer. Outbreaks of Vibrio have been known to occur in New
Brunswick in the past, including 10 occurrences in 2020.

8.2 Current Health Burden Related to Food and Water-Borne Illness

Based on research undertaken by University of New Brunswick’s Institute for Research Data and Training, the
Tantramar region had 1.8 incidences per 1000 population for hospitalizations from 2014-2018 involving
Giardia, Cryptosporidiosis, E. Coli, Salmonella, or Campylobacteriosis. This compares to the provincial
average of 1.8/1000.
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8.3 Future Burden of Iliness Related to Water Quality and Food Safety

As noted above, precipitation is expected to change in the future with extreme rainfall events separated in
time by prolonged droughts. A study in Vancouver on risk of water-borne illnesses found that with extreme
rainfall, the annual rates of cryptosporidiosis and giardiasis (two common gastro-intestinal diseases) would
rise by approximately 16% by the 2080s.

Further, predicted increase in droughts will likely affect the availability and quality of water and lead to water
insecurity. Future extreme precipitation events could increase the risk of exposure to water-related illnesses
as the runoff introduces contaminants and pathogens into drinking water.

The growth, survival, abundance and range of pathogens will be affected by climate change throughout the
food chain. For example, pathogens could expand their range and become established in new regions of
Canada as climate conditions become more favourable for their growth. Or precipitation events can move
pathogens through the environment and contaminate food sources such as crops or livestock facilities.

Human exposure factors are also related to climate change. As the summer season lengthens, a greater
number of food mishandling events leading to cross-contamination or undercooking may occur. Increased
food mishandling is due, in part, to summer-type food experiences such as barbequing and picnicking.

Another reason climate change may further increase incidence of foodborne illness is indirectly related to
increased activity, range expansion and reproduction rates of wildlife vectors. Pathogens can be transmitted
to food through wildlife (insects, rodents and deer) which interact with food sources (domesticated animals
or plants).

In summary, of the five bacteria that account for over 90% of foodborne illnesses in Canada (norovirus,
Clostridium perfringens, Campylobacter spp., Salmonella spp. and Bacillus cereus), four of these pathogens
have been shown to be influenced by climate variables. Given the projected changes to climate in Canada, it
is anticipated that the overall burden from these and other pathogens will increase.

8.4 Food Security/Food Systems

Climate change will have a significant impact in all parts of the food system from food production to processing
to consumption patterns. In 2021, Food For All NB released its Eater’s Guide to Climate Change to help educate
New Brunswickers on the state of food security in the province in light of climate change. The guide highlights
the status of food insecurity in the province as well as pointing out how the global food system will be
profoundly impacted by climate change both internationally and locally.

8.4.1 Food production and processing challenges

Climate conditions such as rainfall and temperature have a primary influence on food production through
impacts on water yields and flows, which are often modulated by irrigation and other water management
techniques. Extreme weather events can affect crop production and harvests, as well as disrupt the food
system through power outages and flooded roads. Rising temperatures are related to droughts and higher
incidence of invasive species, both of which can affect crop harvest. In New Brunswick, fishing remains a
significant part of our economy and culture. Waters near New Brunswick, including the Gulf of Maine, are
warming faster than virtually all the rest of the world’s oceans, bringing a change in marine biodiversity and in
the distribution and availability of species. And, while there are some positive outcomes related to climate
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change such as longer growing season for crops and extended outdoor feeding season for livestock, the
negative outcomes of more drought and the introduction of invasive species/pests tends to offset and
outweigh the benefits.

With regard to food processing, climate change can disrupt food distribution networks through acute shocks
such as extreme weather events, as well as through creeping climatic change. Rural and remote regions, where
there is low capacity to produce and/or store food products locally, may be particularly vulnerable.

8.4.2 Food Insecurity

The Eater’s Guide reiterates that climate change is a “threat multiplier” meaning that it makes conditions worse
for people who are already vulnerable. New Brunswick’s high rate of household food insecurity puts many
New Brunswickers at risk. Thirteen percent of New Brunswick households are food insecure. When considering
youth and children (under the age of 18), the numbers rise to one in every five children. The changing climate
is also having significant impact on the traditional food harvest of Indigenous communities in New Brunswick,
further contributing to all already food-insecure vulnerable population.

Food bank usage is a barometer for food insecurity in the Tantramar-Strait Shores region. As Table 13 suggests,
the number of people accessing food banks has risen dramatically in the region in the last four years in
Sackville, with the number of adults increasing by 2.5 times and the number of children more than quadrupling
in number. In Port Elgin, taking into account 2023 is only a partial year, the number of recipients of food boxes
and meals has also increased.

Table 13: Food bank access in Sackville and Port Elgin

Years # NEW families accessing Sackville PEDVAC
Food Bank # Food People Total #
boxes served meals
2020 4 (93 adults, 29 children served in March) NA NA NA
2021 50 498 1351 11,917
2022 71 630 1783 15,909
2023* 69 (254 adults, 128 children served in Sept) 593 1533 13,710

*data to September

School food programs are also an indicator of food insecurity. At Port Elgin Regional School, there are 28
children registered to access the program and during COVID, the school provided food support to 17 families
(including 27 children).

The New Brunswick Health Council considers various factors of healthy living in its community-based
assessments. If food security is not only about access to food, but access to “healthy” food, then the self-
reported healthy eating and healthy weight of children, youth and adults helps paint a picture of food security
in the province. While all segments of the population are affected by health issues such as obesity, food
insecure and low-income people can be especially vulnerable due to the additional risk factors associated with
inadequate resources and under-resourced communities.
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Figure 13 : Self-reporting results for health status

Indicator Age Group Tantramar-Strait New Brunswick
Shores

Healthy Eating (eats 5 or | Kindergarten to Gr. 5 39.5% NA

more fruits and Grades 6-12 41.3% 43.4%

vegetables per day) Adults (18-64 years) 45.5% 43.2%
Seniors (65+) 51.1% 38.5%

Healthy Weight Children 48.3% NA

Overweight/obese Children 45.9% NA
Youth 29.0% 26.5%
Adults 28.0% 34.1%

Underweight Children 5.8% NA

Source: NB Health Council’s “My Community At a Glance - Tantramar” 2022

From a food security perspective, the people at most risk are those experiencing poverty, families with low-
income, the working poor, or people who can’t afford to eat well (broad spectrum of individuals and families);
the homeless population; and indigenous population who cannot access traditional foods as a result of climate

change.

8.5 Projected Burden of Iliness Related to Food Insecurity

Food safety and nutrition may be the pathways through which climate change impacts have the most direct
effect on human health. Climate change exacerbates the risk of food insecurity and the breakdown of food
systems, particularly for poorer populations in both urban and rural settings. In a synthesis of studies,
researchers found that the interaction of climate change with food security can exacerbate undernutrition,
increasing the vulnerability of individuals to a range of diseases including the following:

Climate change-related changes in dietary and weight-related risk factors are projected to increase
mortality due to global reductions in food availability particularly for fruit and vegetable and red
meat consumption;

The rise in ozone has already reduced yields of wheat, rice, corn, and soybeans ranging from a 3% to
a 16% reduction globally.

Elevated CO; concentration led to faster growth rates and lower protein values in several important
cereal grains;

Warming temperatures may reduce the distribution of key insect crop, and habitats for certain pest
and may encourage disease species to establish in areas where they become invasive;

Climate change will negatively affect childhood undernutrition, particularly in developing countries,
through reduced food availability, and will increase childhood death rates.
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9 Vector-Borne Disease

9.1 Changing Vector Habitats

Vectors are living organisms that can transmit diseases between humans, or from animals to humans. Vector-
borne diseases are human illnesses caused by parasites, viruses and bacteria that are transmitted by vectors
such as ticks or mosquitoes.

Mosquitoes are known to spread several infections including West Nile virus. In New Brunswick, the risk of
exposure to West Nile virus and other mosquito borne illness is currently very low and projected to continue
to be so for the foreseeable future.

Lyme disease is a vector-borne disease caused by bacteria called Borrelia burgdorferi. Lyme disease is spread
by the bite of an infected blacklegged tick. While case numbers are low to date, Lyme disease has only recently
been introduced into New Brunswick as temperatures have increased expanding the supportive habitat for
these ticks further north.

Although it is possible to be bitten by blacklegged tick anywhere in New Brunswick, the risk is highest in areas
where blacklegged tick populations are established or could become established. Blacklegged Tick Risk Areas
are based on provincial tick surveillance data and are identified on a county level because it is difficult to exactly
define the geographic limits of tick populations. Although blacklegged ticks are more likely to be found within
risk areas than in other parts of the province, the distribution of ticks within Blacklegged Tick Risk Areas is not
uniform because suitable habitat is not found everywhere.

Figure 14 : Blacklegged tick risk areas
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9.2 Current Health Burden for Vector-Borne Diseases

Based on research undertaken by University of New Brunswick’s Institute for Research Data and Training, the
Tantramar region and indeed the province shows that there are fewer than 5 hospitalizations related to
vector-borne diseases (Lyme disease or West Nile Virus) in each community. As such, data has been
supressed for confidentiality and no information is available. This indicates that the current burden is
miniscule, however, the threat for the future burden is will increase over time.

9.3 Projected Health Burden for Vector-Borne Diseases

Health risks related to vector-borne diseases increase with greater warming. Projections suggest that climate
change will further expand the geographic range of these diseases in southeast New Brunswick which
correspond with increasing incidence of cases in southern Nova Scotia happening currently. The magnitude
and pattern of future impacts is expected to depend on the extent and effectiveness of additional adaptation
and vulnerability reduction, and on mitigation for risks past mid-century.

The risk from infectious diseases is based on the likelihood of exposure and sensitivity. Exposure likelihood
depends on the number of infective organisms in the environment and the rate of contact of humans with
infectious organisms. These will likely increase with climate change. It is thought that the severity of
infectious disease outcomes will likely be greater in populations that are increasingly elderly and affected by
chronic diseases.

Most projections concluded that climate change is expanding the geographic range and shifting the
seasonality of Lyme and other tick-borne diseases in Canada. Even under low emissions scenarios, experts
suggest that cases of Lyme disease due to demographic change and climate change will rise to about 8,500
annually by mid-century and 9,900 by the end of the century, up from a current average of about 600 cases
per year.

For mosquito-vector illnesses such as West Nile, minimum and maximum temperatures are known to
influence survival and reproduction, while precipitation determines the presence of habitats suitable for
mosquito breeding (e.g., excess standing water). Over the last 20 years, the incidence of most endemic
mosquito-borne diseases has increased approximately 10% in Canada, due in large part to climate change.
Under projected climate scenarios, the general trend was for ecological niches that could support infected
mosquitos would move northward. However, it is anticipated that those niches will only reach the southern
borders of Quebec and southcentral Ontario by 2100, leaving New Brunswick outside the expected range for
West Nile virus.
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10 Sea Level Rise and Flooding

10.1 Inland and Coastal Flood Risk

The Tantramar-Strait Shores region is no stranger to flood risk. With two coastal regions, a very low elevation
related to sea level, and being subject to some of the highest tides in the world, the risk of both inland
flooding from intense rain events and coastal flooding from sea level rise and storm surge are constant.

Figure 15 is an illustration of locations at highest risk of flooding as a result of a 1:100-year storm event in

2100. Table 14 identifies the potential flood scenarios for coastal regions based on projections to 2100.

Figure 15: Projected Flood Extent 2100
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Source: Southeast Regional Service Commission (Phase 2: Rural Tantramar CCAP, 2022)
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Table 14: High high-water large tide (HHWLT) combined with flood scenarios for Tantramar-Strait Shores areas

Flood Scenarios in metres of elevation (CCGVD2013)
Sections 2010 2100
HHWLT 20-year 100-year 20-year 100-year

Murray Corner 0.1 1.8 2.3 3.3 3.7
Baie Verte 0.7 24 2.9 3.9 4.3
Port Elgin 0.7 2.4 2.9 3.9 4.3
Cape Tormentine 0.5 2.2 2.7 3.7 4.1
Johnson’s Mills 6.3 7.2 7.4 8.7 8.9

Dorchester 6.4 7.3 7.5 8.8 9
Rockport 6.4 7.3 7.5 8.9 9.1
Wood Point 6.8 7.7 7.9 9.3 9.5
Aulac/Westcock 7.1 8 8.2 9.6 9.8

Source: Southeast Regional Service Commission (Phase 1: Rural Tantramar CCAP, 2021)

10.2 Infrastructure Impacts from Flooding and Climate Change

The majority of residents in Tantramar-Strait Shores depend on municipal water and sewer services as the
are clustered in former municipal centres. Potential health impacts are mitigated by water treatment and
protection systems. However, the increasing likelihood of flooding and the higher rate of ground freeze/thaw
in future years can heave and damage underground pipes or inundate lagoons located in hazard areas.
Monitoring of systems and timely maintenance is critical to these communities.

In recent years, the Planning Department of the Southeast Regional Service Commission (now known as
Plan360) used geographic information systems (GIS) to determine the risk to infrastructure to the Tantramar
region including both municipal and unincorporated (or rural) areas. Table 15 is a compilation of this data to
identify the number of buildings and properties, length of road or transportation corridors, and most
importantly the number of on-site wells, that may be impacted by flood scenarios.

Table 15: Assets affected by a 1:100-year flood (2100 scenario)

Former municipality and | Buildings | Properties | Wells
Local Service District

Baie Verte 205 472 14
Bayfield 0 29 0
Botsford 184 897 31
Cape Tormentine 12 73 0
Dorchester 18 237 0
Murray Corner 283 698 53
Point de Bute 6 143 0
Sackville 35 839 17
Westmorland 23 84 8
Village of Port Elgin 174 221

Village of Dorchester 1 46 *
Town of Sackville 650 878 *
Total 1291 4617 123

Sources: Rural Tantramar CCAP — Phase 1 (2021); *data not available
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According to the 2021 Census, there are 4720 households in the Tantramar-Strait Shores area. That means
that 27.4% of households in the region will be subject to a 1:100 flood risk by 2100. The number of wells
may be impacted by flooding is significantly lower, but the data for Sackville, Dorchester and Port Elgin was
not available and was not included in this analysis.

In terms of waste water, Sackville and Dorchester use a series of lagoons, both having risks of overtopping
and flooding because they are both situated in flood risk areas. Health risks may arise following a flood from
having raw sewerage on fields and contaminating the environment. All the lagoons in Sackville (one at
Middle Sackville, and 2 at Crescent St) and Dorchester (1) are all naturally aerated. As such, the focus of
treatment is on allowing adequate detention time before “treated water” is discharged into the Tantramar
and Shepody Rivers. Port Elgin’s lagoon has long been a source of potential contamination as it is located
within the flood risk area of the community. The number of households using municipal versus on-site septic
is presented in Table 16.

Table 16: Number of households using municipal and on-site waster services

Location

# of households on
municipal sewer

# of households with
on-site septic

Town of Sackville 1825 75
Village of Dorchester 226 22
Village of Port Elgin 187 10
Formerly rural areas 0 3125+

10.3 Projected Burden on Health from Flooding and Sea Level Rise

Coastal communities like those in the Tantramar-Strait Shores region will be exposed to a range of potential
health impacts arising from both the direct and indirect effects of sea level rise on the natural and built
environment. Sea level rise may exacerbate the effects of coastal flooding or storm surge, increasing the
potential for deaths due to drowning, and other physical injuries near the sea. It could also lead to
contamination of water and land from untreated wastewater or other legacy toxins in inundated coastal
areas, which will increase exposure to contaminants or waterborne pathogens, causing disease and illness.
Coastal communities that depend on groundwater may face reduced water quality and water security with
the increasing salinization of drinking water sources. Sea level rise will also exacerbate coastal flooding and
contribute to an expansion of the habitat for mosquitoes, increasing potential exposure to vector-borne
diseases like West Nile virus. Sea level rise will also exacerbate the effects of coastal flooding and hamper
recovery from floods, which could increase the occurrence of mould in homes and public buildings,
compromising indoor air quality.

On the socio-economic side, sea level rise can cause loss of cultural land, loss of livelihoods, economic
hardship, reduced food and water security, and displacement of individuals or whole communities. These
impacts can lead to mental health effects ranging from eco-anxiety and solastalgia to anxiety, depression, or
post-traumatic stress disorder. Finally, social determinants of health - such as secure income, safe physical
environments, and access to health care and public services — can be impacted by sea level rise due to
damaged infrastructure and transportation routes and compromised key industries (e.g., tourism and
agriculture) due to loss of land or contamination of resources.
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11 Summary

Many experts remind us that climate change is the greatest threat to population health in the 21st century.
Today, climate change affects the social and environmental determinants of health, by impacting the air we
breathe, the water we drink, our access to healthy food and the way we build our houses and neighborhoods.
The main goal of this Climate Change and Health Vulnerability Assessment is to identify the exposure to
climate-related hazards and the sensitivity of the population to those impacts. The next step will be to identify
measures and strategies to enable our communities in Tantramar-Strait Shores to cope with climate hazards.

While Tantramar-Strait Shores is a relatively large geographic area, the climate impacts we’ll face are similar
from one end of the region to another. Depending on the climate hazard, many indicators increase the health
vulnerability of the population: for example, seniors and very young, people in poverty and housing difficulty,
racialized communities, people with low education, single-parent families, outdoor workers, and people with
pre-existing and chronic diseases.
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