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GLOSSARY

ADAPTATION: 
In human systems, adaptation is the process of 

adjustment to actual or expected climate and 

its effects, in order to moderate harm or exploit 

beneficial opportunities. 

VULNERABILITY: 
The degree to which a system (e.g., community, 

individual, and ecosystem) is susceptible to, or 

unable to cope with a particular climate change 

impact. It is a function of the character, magnitude 

and rate of climate variation to which a system is 

exposed; its sensitivity and its adaptive capacity. 

EXPOSURE AND SENSITIVITY: 
Exposure and sensitivity are almost inseparable 

properties of a system (or a community). For 

example, a coastal community like St. Stephen is 

exposed to sea-level rise. Sensitivity is the degree 

to which the system is affected. 

ADAPTIVE CAPACITY: 
The ability of systems, institutions, humans, and 

other organisms to adjust to potential damage, 

to take advantage of opportunities, or to respond 

to consequences. Adaptive capacity is context 

specific and varies from community to community 

and among social groups and individuals, and over 

time. 

VULNERABILITY ASSESSMENT: 
The process to prioritize climate change risks 

focusing on where we are the most susceptible. 

Vulnerability is a key determinant of potential 

impacts and disasters. 

CLIMATE: 
Climate in a narrow sense is usually defined as 

the average weather, or more rigorously, as the 

statistical description in terms of the mean and 

variability of relevant quantities over a period 

of time ranging from months to thousands or 

millions of years. The classical period for averaging 

these variables is 30 years, as defined by the 

World Meteorological Organization. The relevant 

quantities are most often surface variables such as 

temperature, precipitation, and wind. 

CLIMATE CHANGE RISK: 
Climate change risk is a combined function of 

the probability of a hazard (an event with the 

potential to cause harm, e.g. floods) occurring 

and the magnitude and severity of its potential 

consequences (e.g. injury, property damage, loss of 

habitat, etc.). 

CONTINGENCY PLANNING: 
Additional measures undertaken by emergency 

management officials in determining an effective 

response to a particular type of hazard incident, 

as opposed to using a non-specific set of plans / 

procedures.

RISK ASSESSMENT: 
The process to prioritize climate change risks 

focusing on the potential consequences of an 

impact. 

DISASTER RISK MANAGEMENT: 
Improving the understanding of disaster risk; 

fostering disaster risk reduction and transfer; and 

promoting continuous improvement in disaster 

preparedness, response and recovery practices, 

with the explicit purpose of increasing human 

security, well-being, quality of life, resilience, and 

sustainable development. 

RESILIENCE: 
Resilience is the ability of a system and 

its component parts to anticipate, absorb, 

accommodate, or recover from the effects of a 

hazardous event in a timely and efficient manner, 

including ensuring the preservation, restoration, or 

improvement of its essential basic structures and 

functions. 

I
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EXECUTIVE SUMMARY

In Charlotte County, the impacts of climate change 

have already begun to appear. Temperatures are rising, 

high intensity precipitation events are becoming more 

common, sea levels are rising, the ocean is warming 

and inland and coastal areas are experiencing 

greater rates of erosion and more frequent flooding. 

Recognizing the need and opportunity to adapt to a 

changing climate, the St. Croix Estuary Project and 

Eastern Charlotte Waterways collaborated in 2013- 

2014 to begin the process of creating a climate change 

adaptation action plan for five communities in Charlotte 

County – St. Stephen, Saint Andrews, St. George, 

Blacks Harbour and Grand Manan.

Following the ICLEI Canada five-milestone framework 

for adaptation planning, a vulnerability assessment 

was conducted using extreme total sea-level 

flooding scenario maps and depth to water maps to 

determine the sensitivity and adaptive capacity of 

each community, and then a risk assessment to gauge 

the consequence and likelihood of impacts, which 

provided a numerical score to assist with prioritization. 

The next step was the creation of an action plan. In 

this document, a suite of adaptation actions has been 

identified to minimize the impacts of climate change 

and build more resilient communities in Charlotte 

County. The actions range from low cost and easy 

to implement, to larger, more complex projects. The 

actions were chosen through recommendations 

made by the working groups in the vulnerability 

assessment, risk assessment, and in consultation 

with municipal and provincial officials. The actions fall 

under five categories: modifying policies, procedures, 

standards; emergency planning; protecting, enhancing 

or restoring green space; improving community 

awareness and education; and research, monitoring 

and priority setting. 

Actions are listed with timing, and accountability 

information in a comprehensive implementation 

schedule. Some actions signal necessary collaboration 

with the regional and provincial governments, as it is 

recognized that local adaptation is reliant on close 

ties and joint actions with other levels of government, 

residents, the private sector, and community groups. 

II
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INTRODUCTION 

WHAT IS MITIGATION?

1.0
The Intergovernmental Panel on Climate Change (IPCC) define climate change as “a change in the state of the 

climate that can be identified by changes in the mean and/or the variability of its properties that persist for an 

extended period of time, typically decades or longer” (2014). In other words, climate change refers to a long term shift 

in weather patterns. It is measured by changes in a variety of climate indicators such as temperature and rainfall. 

Climate change is clearly supported by both observed trends and peer reviewed scientific research. Human activity 

has dramatically increased emissions of greenhouse gases (GHGs) in the atmosphere, and the evidence for 

human-induced climate change is now undeniable. Multiple studies published in peer-reviewed scientific journals show 

that 97 percent or more of actively publishing climate scientists agree: climate-warming trends over the past century 

are very likely due to human activities (Cook et al., 2013; Anderegg, 2010). Reflecting the body of climate science 

research, the IPCC state that “it is extremely likely that more than half of the observed increase in global average 

surface temperature from 1951 to 2010 was caused by the anthropogenic increase in greenhouse gas concentrations 

and other anthropogenic forcings together” (2014). 

Understandably, much attention has been focused to date on climate change mitigation. Climate change mitigation 

refers to the ongoing attempts to prevent significant climate change through the reductions of greenhouse gases 

(GHGs) in the atmosphere.  Mitigation is an extremely important aspect of dealing with climate change. Between 2005 

and 2010, New Brunswick’s GHG emissions declined by 17 per cent, while the province’s economy grew by 19 per cent. 

The New Brunswick Climate Change Action Plan 2014–2020 builds on this success and establishes 2020 and 2050 

provincial GHG emissions reduction targets of 10 per cent below 1990 levels by 2020 and 75 to 85 per cent below 

2001 levels by 2050 (Province of New Brunswick, 2014).

Municipalities can play a role in helping to reach these targets.  The starting point for most municipalities involves an 

energy use and greenhouse gas emissions inventory. The inventory allows municipalities to determine where they 

consume energy and the amount of GHG they emit. This baseline information is critical for implementing policies to 

reduce greenhouse gas emissions and develop energy conservation programs.

However, despite genuine efforts to mitigate climate change, leading scientists tell us that a changing climate is 

inevitable. We still face climate change impacts linked to past and ongoing GHG emissions that will be present in 

the atmosphere for many years to come and we can expect increasing temperatures, more frequent storms and sea 

level rise. Preparing for these changes – adapting to climate change – is a warranted and complementary strategy to 

mitigation.
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WHAT IS ADAPTATION?

ROLE OF LOCAL GOVERNMENT IN ADAPTATION

Adaptation refers to the process of adjustment to actual or expected climate and its effects, in order to moderate harm 

or exploit beneficial opportunities. The main goals of adaptation usually include: alleviating current and projected 

future impacts; reducing sensitivity and exposure to climate-related hazards; and increasing resiliency to climatic 

and non-climatic stressors. Adaptation involves making adjustments in our daily decisions, activities, and thinking, 

because of observed or expected changes in climate. Ensuring that adaptation to climate change is incorporated into 

everyday decisions is one of the key action items found in the New Brunswick Climate Change Action Plan 2014–2020. 

Successful adaptation does not mean that impacts will not occur, only that they will be less severe than would be 

experienced had no adaptation occurred. It is an ongoing process that requires the commitment and the flexibility to 

respond to new information as it emerges from ongoing science and research.  

There are a number of reasons why municipalities should be actively involved in planning for climate change. The 

foremost, is that many impacts and hazards associated with climate change translate into issues that are local in nature, 

and directly affect communities, people and businesses. Other reasons to plan include the protection of municipal 

investments (such as infrastructure and municipally owned and operated facilities) because climate change can 

seriously damage expensive infrastructure and affect the delivery of municipal services. Local governments also have 

many of the tools necessary for adaptation such as planning, codes, standards and emergency response. 

WHAT IS A CLIMATE CHANGE ADAPTATION 
ACTION PLAN?

One of the most widely accepted, and effective ways to manage climate change within the context of municipal 

operations, is to develop a plan that strives to understand the problems and present realistic approaches to dealing 

with them.  Climate change adaptation action plans are “living documents” and should be updated as needed to 

account for new knowledge, data, and scientific evidence about the impacts of climate change on a municipality. The 

plan identifies specific priority actions that the municipality (and other stakeholders) will take to begin addressing its 

vulnerabilities and mainstreaming climate change adaptation into its everyday activities and decisions. 

Early adoption of policies and actions on climate change will help to develop a strategic approach to determining 

where to best focus municipal efforts, resources and new infrastructure expenditures. Planning for climate change 

helps to make decisions more cost-effective and also helps to guard against unforeseen and burdensome costs. This 

approach is in direct opposition to reactive policies and actions that attempt to minimize consequences after an event 

that has already occurred.  For instance, in July 2013, the Department of Transportation reported repair estimates 

of approximately $750,000 throughout Charlotte County because of the July 26 flood event (Signer et al., 2014). By 

identifying past and potential future climate impacts to physical structures, the cost to repair or maintain municipal 

infrastructure can be reduced or avoided. 

Municipalities cannot simply rely on the assumption that the prevailing climate will be more or less the same as it was 

over the past 50 to 100 years. We can expect to live in a climate with different rainfall patterns, warmer temperatures, 

more frequent storms, and severe weather events. These changes in climate have already impacted southwestern New 

Brunswick and will continue to directly affect municipalities across Charlotte County (See Section 1.2 for further detail). 

However, it is important to remember that every community is unique, with different needs and capacity to engage in 

adaptation. Even though the ultimate goal is to develop an adaptation plan, each municipality’s plan and the resulting 

actions have been determined by the community’s available resources and capacities. 
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CHARLOTTE COUNTY

Charlotte County is located in southwestern New Brunswick (Figure 1). It covers an area of 3,424 square kilometers 

(km²). The population of the county, based on the 2011 Statistics Canada National Household Survey, was 

approximately 26,000.  There are six incorporated municipalities in Charlotte County: Blacks Harbour, Saint 

Andrews, St. George, St. Stephen and two island communities, Grand Manan and Campobello (Signer et al., 2014).

 BACKGROUND 
AND CONTEXT

1.1

The climate of Charlotte County is dominated by tempering airflow of the Bay of Fundy, and can be described as a 

moderate maritime climate. It features cool summers and mild winters, extensive periods of fog, and strong autumn and 

winter winds. The water in the Bay of Fundy has a much higher heat capacity than soil and rock, maintaining a smaller 

temperature range than continental climates. The proximity to the ocean causes increased humidity, resulting in greater 

amounts of precipitation in the coastal climate (Signer et al., 2014). 

In recent history, residents in Charlotte 

County have received services either from a 

local government (city, town, village, or rural 

community) or the provincial government in 

unincorporated areas (Local Service Districts 

(LSDs). However, in 2013, the province redefined 

the local governance and service delivery 

system, implementing the use of Regional 

Service Commissions (RSCs). RSCs have been 

established throughout New Brunswick to enable 

communities to communicate with one another, 

to plan and prioritize from a regional perspective, 

collaborate on projects, cost share on service 

delivery, make mutually-beneficial decisions on 

investments, and share expertise. Twelve RSCs 

have been established throughout the province. 

Charlotte County, as well as a small part of York 

County, has been included in RSC 10. 

Since formation, RSC 10 has formed an EMO 

Planning Partnership Committee which was 

successful in completing the first regional 

EMO plan. The committee has also created a 

useful EMO flyer, which they plan to distribute 

throughout the entire region. The RSC will be a 

valuable partner in the continued adaptation to 

a changing climate.

FIGURE 1:  Charlotte County is located in the southwestern 

portion of New Brunswick (Government of New Brunswick).  
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In Charlotte County, the impacts of climate change have already begun to appear. Temperatures are rising, high 

intensity precipitation events are becoming more common, sea levels are rising and inland and coastal areas are 

experiencing greater rates of erosion and more frequent flooding. 

The Atlantic Climate Adaptation Solutions Association (ACASA) has produced projections of future climate scenarios 

for the Province of New Brunswick using the output from 24 climate models developed by national weather services 

and research organizations in nine countries across the world. These projections are presented using higher and 

lower estimates for future greenhouse gas emissions (ACASA, 2013). For the purpose of the Charlotte County Climate 

Change Adaptation Action Plan, the higher emission scenarios were used. 

WHAT ARE MUNICIPALITIES 
ADAPTING TO? 

1.2

FIGURE 2: 
Under a high emission 

scenario (A2), it is 

predicted that the 

average annual 

temperature will 

increase by 3 to 3.5°C 

by the end of the 

century (Source: ACASA, 

2013). 

Average annual temperatures in New Brunswick have already increased by 1.5 °C over the last hundred years, with 

most of this warming, 1.1 °C, taking place over the last thirty years (Government of New Brunswick, 2015). 

In New Brunswick, climate models predict that by the end of the century New Brunswick’s average temperatures will 

increase by 3 to 3.5 °C (ACASA, 2013). This temperature increase will continue in all parts of the province (Figure 2). 

This expected increase in temperature means that residents of New Brunswick should expect longer and warmer 

summers and a shorter winter season. 

WARMER TEMPERATURES
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HOTTER, DRIER SUMMERS
As the temperature continues to increase, Charlotte County will experience an increase in frequency of days above 

30°C, known as “hot days”. Currently, Charlotte County experiences an average of 4-5 hot days per year. However, by 

the latter part of the century this area could experience up to 26 hot days per year (ACASA, 2013). A shift in average 

temperature of a few degrees may not seem like much, but the impact of the increase become easier to appreciate 

when considering how the frequency of hot days will change. While this may make New Brunswick destinations more 

appealing for tourists, it will also bring a demand for access to effective air conditioning in buildings, and shade areas 

and drinking water in public spaces. 

Figure 3: Under a high emission scenario (A2), it is predicted that some areas in Charlotte County could 

experience as many as 26 days above 30°C per year (ACASA, 2013). 
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CHANGING PRECIPITATION

Many communities in New Brunswick are already experiencing more extreme rainfall events, defined as 50 mm or 

more of rain over a 24-hour period. For instance, in the 37-year period of record for the St. Stephen weather station 

there is an increasing trend in the number of large precipitation events (Signer et al., 2014). 

These events are predominantly large rainfall events during the summer to early winter. Some notable events include 

in December 2010 when a large, low pressure system moved over southern New Brunswick bringing heavy rains to 

Charlotte County. At the St. Stephen airport 166.4 millimeters of rain fell on December 13 and the resultant flooding 

continued until December 15 in multiple locations throughout Charlotte County. The most substantial impacts took 

place in and around the communities of St. Stephen and St. George as streets, homes, and businesses were impacted 

by flooding (Figure 5). Another significant event took place in July 2013, when 163 mm of rain fell over a 24-hr period 

in St. Stephen. Roads, homes, and businesses were flooded and issues were worsened by a high tide which prevented 

stormwater runoff from making its way to the St. Croix River causing surcharging (Signer et al., 2014).

The increase in the number of these events is consistent with climate models predictions. Models predict that New 

Brunswick will experience less frequent but more intense precipitation events, increasing the annual total precipitation 

throughout the province (ACASA, 2013). This expected increase in precipitation will cause road wash-outs; more 

frequent flooding of low-lying areas, increased soil erosion and water contamination due to events such as overflowing 

of municipal waste treatment systems. It is important to note that although overall precipitation is projected to increase, 

variability of such events can also lead to extended dry periods and even droughts.  

Figure 4: Annual number of days that precipitation was 50 mm or greater, including snow water equivalent 

and rain combined, at the St. Stephen weather station (Source: Daigle, 2014). 
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Figure 5: Inland flooding in St. Stephen after 166.4 millimeters of rain fell on December 13, 2010 (Source: 

Government of New Brunswick, 2015). 

SEA-LEVEL RISE

While not a climate trend, rising sea level is an important factor that is related to climate change.  Over the last 

100 years, the average sea level has increased by about 25 cm in Saint John Harbour. Sea levels are rising in New 

Brunswick for three reasons: melting terrestrial ice caps, ice sheets, and glaciers are adding extra water to the 

oceans; much of the coastal Maritimes are sinking due to falling land levels; and sea water is expanding as it heats up 

(Government of New Brunswick, 2015). 

The recent report by Daigle (2014) contains updated sea level rise projections for the coastal communities in Charlotte 

County, with the exception of St. George which is not directly subject to sea level rise.  In general, sea level in Charlotte 

County is predicted to rise by approximately one metre between 2014 and 2100, leading to deeper and more frequent 

coastal flooding (Table 1). Under current climate change predictions, by the end of this century, many waterfront 

structures will be underwater during the highest tides of the year (Figure 6 and 7). Sea level rise will re-shape local 

towns and rural communities in Charlotte County to new coastal boundaries and dramatically affect current economic 

mainstays such as tourism.
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Figure 6: Coastal flooding in St. Stephen on 

September 30, 2015 after the highest tide in 20 

years (~5 cm higher then highest high water) 

coincided with heavy rainfall (Source: St. Croix 

Courier). 

Figure 7: Picture of waterfront properties in 

Saint Andrews when a heavy precipitation 

event coincided with a high tide on October 

29, 2015 (Source: Shawn Cunningham). 

Table 1: Calculations of sea-level change for communities directly subject to sea level rise (Daigle, 2014). 

ANTICIPATED CHANGE IN RELATIVE SEA-LEVEL (M)

Location Global sea-
level rise 

(2100) 

Vertical 
motion 
(2100)

Total change 
(2025)

Total change 
(2055) 

Total change 
(2085) 

Total change 
(2100) 

St. Stephen 0.88 ± 0.24 0.00 ± 0.05 0.13 ± 0.03 0.35 ± 0.11 0.68 ± 0.21 0.88 ± 0.29

Saint Andrews 0.88 ± 0.24 0.00 ± 0.05 0.13 ± 0.03 0.35 ± 0.11 0.68 ± 0.21 0.88 ± 0.29

Blacks 
Harbour

0.88 ± 0.24 0.04 ± 0.05 0.14 ± 0.03 0.37 ± 0.11 0.71 ± 0.21 0.92 ± 0.29

Grand Manan 
(North Head)

0.88 ± 0.24 0.06 ± 0.05 0.15 ± 0.03 0.38 ± 0.11 0.73 ± 0.21 0.94 ± 0.29
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CHANGING OCEAN

INCREASE IN INTENSITY AND FREQUENCY OF 
EXTREME WEATHER EVENTS

In recent years, the Bay of Fundy has been one of the fastest-warming marine environments in the world, and climate 

change models project average sea surface temperatures here to increase by an additional 3 ˚C by 2065 (Pershing 

et al., 2015). This warming may lead to substantial changes in coastal ecosystems, affecting species that inhabit 

these areas. Warming coastal waters may cause suitable habitats of temperature-sensitive species to shift northward. 

Invasive species, such as the green crab (Carcinus maenas) or pancake batter tunicate (Didemnum vexillum), that had 

not been able to establish populations in colder environments may now be able to survive and start competing with 

native species (Woodard, 2015).

But warmer water and increased rainfall – both problems expected to grow in the Bay of Fundy as a result of global 

climate change – may be creating a far worse problem: an acid sea. By 2050, scientists estimate surface pH levels will 

be lower – that is, more acidic – than at any time in several million years and by 2100 more acidic than any time in the 

past 300 million years – two or three times more so than today. A more acidic ocean would adversely affect the health 

of many marine species, such as shellfish (Woodard, 2015). 

Hurricanes and tropical storms which in the past were “weakened and neutralized” over colder ocean waters may have 

a higher chance to make a substantial impact as a result of the increasing warmth of the ocean water temperature, and 

ongoing sea level rise. Warming temperatures mean stronger storms and more frequent tropical storms and hurricanes/

cyclones. Storm surges often accompany these events and cause considerable damage. These stronger storms can 

increase damage to waterfront property and infrastructure, coastal ecosystems, and bring about more power outages 

when they make landfall. 

For instance, on November 5, 2010, the Town of Saint Andrews experienced strong winds accompanied by an 

extreme high tide and 45mm of rain. This caused a storm surge which inundated the coastal homes on Patrick Street 

(Signer et al., 2014). Several roads were temporarily closed as debris was left behind when the waves crashed over 

the armour stone. The storm surge caused damage to the seawall and the town’s wharf (see Figure 8). 

Some coastal ecosystems, such as dunes and salt marshes, provide a natural buffer to help us cope with severe storm 

events.  It is important to maintain the natural capacity of these ecosystems to protect against sea level rise, storm 

surge and erosion. 

Figure 8: Flooding on Patrick Street, Saint 

Andrews, November 5, 2010 (Source: Town of 

Saint Andrews Mayor, Stan Choptiany).
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MILESTONE 4:
IMPLEMENT

- Begin implementation

- Solidify support 
from Council and 
community

- Use appropriate 
implementation tools

- Follow terms of 
action plan

- Report on successes 
regularly to maintain 
momentum

- Asses new 
information & review 
drivers

- Track implementation 
progress

- Evaluate 
e�ectiveness of 
actions using baseline 
data and indicators

- Communicate 
accomplishments

- Investigate future 
adaptation options 
and actions

- Revise adaption plan

- Launch next round of 
adaptation plan

MILESTONE 3:
PLAN

- Establish adaptation 
vision and objectives

- Set goals

- Identify options and 
actions
- Identify possible 
drivers & constraints

- Evaluate actions 
against drivers and 
constraints

- Determine 
appropriate baseline 
and indicator data

- Examine �nancing and 
budget

- Establish 
implementation 
schedule 

- Create action plan

- Launch plan 

MILESTONE 2:
RESEARCH

- Initiate research on
climatic changes

- Re�ne impacts and 
consider service areas 
for each

- Vulnerability 
assessment (study) of 
sensitivity and 
adaptive capacity)

- Risk assessment
(consequence and 
likelihood of impacts 
and prioritization)

MILESTONE 1:
INITIATE

- Identify stakeholders

- Build climate change 
adaptation team.

- Identify an 
adaptation champion.

- Take a �rst look at 
climate change 
impacts and existing 
adaptation actions.

- Pass council 
resolution and 
community charter.

UPDATE
ADAPTATION
ACTIONSREVIEWREVIEWREVIEW

MILESTONE 5:
MONITOR/REVIEW

In 2013-2014 the St. Croix Estuary Project and Eastern Charlotte Waterways collaborated to begin the process of 

creating a climate change adaptation action plan for Charlotte County. The ICLEI Canada methodology, found in their 

‘Changing Climate, Changing Communities: Guide and Workbook for Municipal Climate Adaptation’, was identified as 

the most appropriate methodology for the adaptation planning process. An overview of the five-milestone framework 

can be seen in Figure 9. 

Figure 9: The ICLEI five-milestone framework for adaptation planning (Source: ICLEI Canada, 2011). 

ADAPTATION PLANNING 
PROCESS

1.3

After the framework was chosen, contact was first made with the municipal council of five municipalities in Charlotte 

County – St. Stephen, Saint Andrews, St. George, Blacks Harbour, and Grand Manan. Each council was presented 

with information on the project and asked to pass a motion of support for the effort. This work received support 

from all elected councils. The municipalities were required to provide a meeting space for working group meetings, 

background information and appoint a council member to serve as a liaison. This liaison worked with project staff to 

assemble the working group in their community. Working group members were also recruited through the media and 

direct contact with citizens who showed interest or were recommended by their peers (Signer et al., 2014). 
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In 2013-2014, Eastern Charlotte Waterways and the St. Croix Estuary Project conducted community vulnerability 

assessments in St. Stephen, Saint Andrews, St. George, Blacks Harbour, and Grand Manan. The methodology 

used was based on the Community Vulnerability Assessment Tool (CVAT) by the National Oceanic and 

Atmospheric Administration (NOAA) and the Vulnerability to Resilience (VR2), which provided valuable input on 

disaster risk reduction methods used in the CCCVA (Signer et al., 2014).

These vulnerability assessments 

were conducted in each 

municipality by volunteer 

working groups. Meeting on a 

bi-weekly basis, the working 

group members took part 

in an interactive community 

mapping exercise to identify 

physical, social, economic, 

and environmental climate 

hazard impacts. Throughout the 

process, background information 

and scientific research was 

provided to the working groups 

to prompt discussions, assist 

with mapping activities, and 

develop recommendations for 

future climate change adaptation 

planning (Signer et al., 2014).

Light Detection and Ranging (LiDAR) information was used to create Digital Elevation Models (DEMs), which were 

analyzed to create extreme total sea-level flooding scenario maps and depth to water maps, more commonly known 

as wet-areas mapping (WAM).  These maps allowed working group members to visualize potential vulnerable areas. 

Vulnerabilities were identified on satellite maps and prioritized, to identify which pose the greatest risks.

These maps can be found in Appendix A of this document.

CHARLOTTE COUNTY COMMUNITY 
VULNERABILITY ASSESSMENT (CCCVA): 

Figure 10: Participants in the Charlotte County Community Vulnerability 

Assessment (CCCVA) (Kristie Signer). 

In 2014-2015, the vulnerabilities identified in the vulnerability assessment were assessed for risk using the ICLEI 

Canada methodology. While the vulnerability assessment is the study of sensitivity and adaptive capacity, the risk 

assessment gauges the consequence and likelihood of impacts, which provides a numerical score to assist with 

prioritization. 

The risk assessment began by assigning each vulnerability a likelihood rating. The vulnerability was then assessed 

against five consequence criteria: public safety, local economy and growth, community and lifestyle, environment 

and sustainability, and public administration. Each of those categories featured a scale from 1-5. By assigning each 

vulnerability a rating for each criteria, and then multiplying that score by the likelihood, each vulnerability was given a risk 

score on a scale of 1-100. Those scores fell in general categories and were ranked accordingly (Killorn and Reeder, 2015). 

For more information on this process and access to the full vulnerability and risk assessments, please visit Eastern 

Charlotte Waterways Inc. website: ecwinc.org/climate

CHARLOTTE COUNTY RISK ASSESSMENT: 

http://www.ecwinc.org/climate
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ST. STEPHEN
2.0
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St. Stephen is located at the estuary of the St. Croix River and the coast of Passamaquoddy Bay.  It covers an area 

of approximately 13.45km². The Town of St. Stephen was officially incorporated in 1871. In 1973 the municipalities of 

Milltown and St. Stephen were amalgamated and designated as the Town of St. Stephen (Province of New Brunswick, 

2015). The St. Croix River acts as the International Boundary, separating the towns of St. Stephen, New Brunswick and 

Calais, Maine. The two communities are connected at three international border crossings, Ferry Point International 

Bridge, the Milltown International Bridge, and the International Avenue Bridge (Town of St. Stephen, 2010). St. Stephen 

is also home to Canada’s oldest candy company, Ganong Bros. and has been deemed “Canada’s Chocolate Town” 

(Town of St. Stephen, 2010).  The population of St. Stephen was approximately 4800 in 2011 (Statistics Canada, 2012). 

The Town of St. Stephen has experienced several intense rainfall events in recent years that resulted in basement 

flooding, and overland flooding of varying degrees. The two most notable recent events occurred on December 13th, 

2010, and on July 26th, 2013. It is estimated that the December 2010 flooding event was primarily rainfall driven with 

little or no runoff contributions generated from snowmelt; this is due to the estimated absence of any appreciable 

snow pack in the watershed prior to the storm. Approximately 166 mm and 163 mm of rain fell over a 24-hour period for 

the 2010 and 2013 events, respectively. During both events, overland flooding occurred in several areas within Town, 

including along Billy Weston Brook in the King Street area impeding road access. During these events, businesses and 

homes were flooded and the railway line over the Billy Weston Brook, which serves as a drainage point for over 1500 

hectares was almost completely washed away (Signer et al., 2014).

What often makes flood issues worse in the Town of St. Stephen is if the rain is accompanied by a high tide. A high tide 

prevents stormwater from making its way into the St. Croix River, causing surcharging (see Figure 11). Many buildings 

on Milltown Boulevard already suffer flooding damage during extreme high tide events (Signer et al., 2014). This is 

concerning knowing that sea-level will continue to rise and heavy rainfall events will become more frequent. 

Over the last five years, the Town of St. Stephen has made some steps towards adapting to the changing climate. 

Examples include stormwater infrastructure upgrades in the Bell Subdivision area, backflow prevention system by-

law for all new construction, and incorporating a zero-net increase in stormwater in some development agreements 

(i.e., new Visitor Information Centre/Irving Oil Gas Station). The Town has also partnered with other non-profit groups 

on climate change adaptation projects. For instance, the St. Croix Estuary Project Inc. commissioned a flood risk 

assessment of the Billy Weston Brook which was completed by Dillon Consulting in October 2015, and the St. Croix 

International Waterway Commission created rain gardens throughout town in July 2015 (J. Quartermain and D. 

O’Brien, personal communication, October, 2015).

ST. STEPHEN

2.0
CHARLOTTE COUNTY CLIMATE CHANGE ADAPTATION PLAN
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Anticipated changes to climate variables, as described in Section 1.2, will cause impacts that will be felt across the 

municipality. An example of a climate change impact is increased street flooding caused by increases in intensity and 

duration of rainfall. The most relevant climate change impacts the Town of St. Stephen will experience are summarized 

below. The impacts may be to different service areas such as economic development, emergency management, 

transportation, public health, housing, tourism, emergency response, corporate services, water service or parks and 

recreation. To learn more about the likelihood and risk (either high, medium or low) associated with each impact, 

please visit Eastern Charlotte Waterways Inc. website to access the full risk assessment: www.ecwinc.org/climate.

Figure 11: St. Stephen during heavy rainfall and high tide event on July 26th, 2013 (Photo: St. Croix Courier). 

 IMPACTS

2.1
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TABLE 2: TOWN OF ST. STEPHEN CLIMATE CHANGE IMPACTS AND RISK (SOURCE: 
KILLORN AND REEDER, 2015). 
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A suite of adaptation actions has been identified to minimize the impacts of climate change in St. Stephen and build a 

more resilient community. The actions range from low cost and easy to implement, to larger, more complex projects. 

The actions were chosen through recommendations made by the working groups in the vulnerability assessment, 

risk assessment, and in consultation with municipal and provincial officials. The actions fall under the following five 

categories:

• Modifying policies, procedures, standards (e.g. by-laws, development plans, operating    practices, codes);

• Emergency planning;

• Protecting, enhancing or restoring green space;

• Improving community awareness and education; and

• Research, monitoring and priority setting.

Actions are listed with timing and accountability information in a comprehensive implementation schedule found 

in Section 2.4. Some actions signal necessary collaboration with the regional and provincial governments, and it is 

recognized that local adaptation is reliant on close ties and joint actions with other levels of government, residents, the 

private sector, and community groups. 

The Town of St. Stephen can have a significant impact on the community’s overall climate change adaptation and 

mitigation ability by including climate change considerations into the municipal planning documents (i.e., zoning by-law, 

building by-law, municipal plan). By incorporating climate change considerations into planning documents, the Town 

can increase the community’s resiliency to the current and projected impacts of climate change. Considerations may 

mean that certain conditions need to be met before development is permitted, or that development is prohibited in 

certain areas based on 1:100-year sea-level flooding scenarios, and wet areas mapping. Proposed changes include:  

1. Undergo a comprehensive review of planning documents to identify regulations that can be amended, or

developed by integrating anticipated changes in climate

2.  Require a signed acknowledgement form, and educational information as part of a building permit application for

development or lease agreements for commercial and residential properties located in known flood prone areas

3.  Adopt zero-net stormwater policies and regulations in order to reduce the quantity of stormwater run-off

4.  Adopt new minimum floor elevation requirements for habitable space and structured parking associated with new

buildings to ensure that all electrical, mechanical and key building systems are above the base flood elevation

5.  Adopt additional landscaping provisions which will assist in containing storm-water run-off (e.g. parking lot design,

permeable surfaces, street trees)

6. Adopt an increased development setback (horizontal, vertical or both) from watercourses based on 1:100-year

sea-level flooding scenario and wet areas map to discourage new public projects in hazard-prone areas such as

floodplains, or the coastal high hazard areas

7. Update design criteria and specifications for new infrastructure design or replacement of existing infrastructure

(i.e., culverts) to reflect data based on 1:100-year sea-level flooding scenario, and wet areas map

ACTIONS

2.2

ADAPTATION POLICIES, PROCEDURES AND STANDARDS



18 CHARLOTTE COUNTY CLIMATE CHANGE ADAPTATION ACTION PLAN

While the Municipality already has an emergency response plan, there is a need to update it regularly and develop 

hazard specific plans to address impacts already being experienced. Once in place, it will be important to communicate 

the plans to the community at large, and make them publically available. In addition, personal preparedness needs 

to remain a key strategy in regional and local emergency planning efforts.  Municipal, regional and provincial 

governments must coordinate public awareness so that a greater percentage of residents will be prepared to face 

adverse conditions for up to 72 hours.

8. Update emergency response plan and make publically accessible

9. Create a flood contingency plan

10. Create a winter storm contingency plan

11. Mandatory registration in the Sentinel System

12. Increase community education efforts for emergency preparedness so that a greater percentage of residents

will be prepared to face adverse conditions for up to 72 hours

13. Improve collaboration with local community resources (i.e., churches, businesses, foodbanks) and

government service providers (i.e., community services)

14. Continue and improve regional emergency planning efforts

Keeping lands that are prone to flooding (i.e., riparian zones, flood plains, wetlands, marshes) as natural as possible not 

only enhances green space within the community and protects the environment, but also allows these ecosystems to 

become natural buffers for flood waters, thereby reducing the need for expensive municipal infrastructure to control 

flooding. 

15. Explore naturalization opportunities (e.g., natural drainage corridors) that exist in the community for their

potential to be protected, enhanced and restored

16. Convert decommissioned areas into uses that are more adaptable to extreme weather

events such as naturalized wetlands, or open space (i.e., Old Milltown Sewage Lagoon)

17. Areas where there are long-vacant and deteriorating buildings should be returned to a

naturalized state (i.e., Town Hall, unsightly premises)

18. Enhance existing buffer zones and green space (i.e., waterfront) by incorporating species that are water-loving,

and more suitable to the changing climate

19. Create an open space plan to protect sensitive areas (e.g., stormwater sites, steep slopes, floodplains)

Helping the community understand and respond to climate change is a key aspect of climate change adaptation. There 

are a number of important ways in which community education, consultation and partnerships can assist to reduce and 

address the potential impacts of climate change. 

EMERGENCY PLANNING

GREEN SPACE (PROTECT, ENHANCE AND RESTORE)

COMMUNITY ENGAGEMENT (EDUCATION, CONSULTATION AND 

PARTNERSHIPS)
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20. Host a public information session, or workshop/tradeshow once a year that leads to increased public awareness

and personal resiliency to climate change and/or climate change impacts (i.e., methods to capture stormwater)

21. Develop a flood and/or storm preparedness guide for residents which includes personal, municipal, and provincial

responsibilities during a flood/storm event. This can be adapted from existing guidelines (i.e., Moncton’s

Homeowners Guide to Flood Protection)

22. Create an incentive program that will reduce personal vulnerability to hazard events

23. Inform public about the importance of “soft” shoreline (i.e., coast, lake or river) protection measures

24. Meet with property owners/businesses located in flood prone areas to inform them of potential flood risks.

Provide suggestions for voluntary flood adaptation measures.

There is an important need to carry out further research, planning, and monitoring activities in order to verify and 

confirm potential risks and establish clearer priorities and direction for climate change adaptation. 

25. Continue to identify vulnerable or aging stormwater infrastructure and strategically improve these infrastructures

to minimize flood and erosion damage to the community.

26. Update rainfall intensity-duration-frequency curves (IDF).

27. Identify pumping stations that are vulnerable to sea-level rise, storm surge flooding and power outages. Determine

         if there is a method for safeguarding against pump station failure, whether through improving design of overall 

         system, or upgrades of individual stations.

28. Develop a stormwater management plan. By developing a plan, the Town can more accurately assess the risks

posed by flooding, assess the condition and effectiveness of its storm water system, and strategically improve

these infrastructures to minimize flood and erosion damage to the community.

29. Set up local climate hazard recording system for infrastructure (e.g., flood damage). This would assist in monitoring

whether climate impacts are getting worse, how expensive these impacts are for the municipality, and for

evaluating whether interventions may be required.

30. Research incentive options available to help reduce personal vulnerability to flooding events (i.e., rebates,

subsides when purchasing a back-water valve or sump pump)

31. Research fee to help cover costs of climate change adaptation measures (i.e., stormwater fee)

32. Research into brownfield re-development options such as wetlands, public park (i.e., lot by Kent’s

Building Supplies)

33. Research green infrastructure options for flood prone areas such as Billy Weston Brook (i.e., see Moncton’s

Naturalized Stormwater Management Guidelines)

It is important to remember that climate change adaptation is an ongoing process that requires the commitment and 

the flexibility to respond to new information as it emerges from ongoing science and research. There is also a continual 

need to update and reflect on any environmental changes being seen on the ground. The review should take into 

consideration the following: 

• Any observed changes in climate or impacts that occurred;

• Successful actions implemented;

• Barriers and amend actions to enable successful implementation;

• Re-evaluation of timelines as information on impacts and funding is updated.

• Conduct a regular review of this plan to ensure that it remains consistent with changing conditions and climate

change science, provincial regulations, and community needs.

RESEARCH, MONITORING AND PLANNING

CLIMATE CHANGE ACTION PLAN REVIEW
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The purpose of the Climate Action Committee is to initiate climate action, help implement actions identified in the 

climate change adaptation action plan, and provide advice on climate change and environmental considerations.  The 

Climate Action Committee’s mandate should be to recommend to Council on all matters referred to the Committee, 

including: 

• Implementing and updating Town of St. Stephen Climate Change Adaptation Action Plan;

• Implementing and updating the Town of St. Stephen Greenhouse Gas Emission Local Action Plan;

• Researching and recommending potential climate change funding avenues;

• Undertaking and recommending additional measures to address climate change;

• Recommending plans, studies, and initiatives related to the environment.

34. Establish a Climate Change Action Committee to provide oversight and further direction to the implementation

of the climate change adaptation action plan including yearly updates and reporting to City Council and the

community at large.

35. Bi-yearly meetings of Climate Change Action Committee

36. Yearly Reporting to Town Council on climate change adaptation activities & updates

TOWN OF ST. STEPHEN CLIMATE CHANGE ADAPTATION ACTION PLAN

IMPLEMENTATION SCHEDULE

ESTABLISH A CLIMATE CHANGE ACTION COMMITTEE

IMPLEMENTATION SCHEDULE 

2.3

Action TERM (YEARS) Lead

1-2 3-4 5+

1 Undergo a comprehensive review of planning documents keeping 
climate change considerations in mind

X Municipality

2 Create an acknowledgement form that must be signed for 
development located in known flood prone areas at the time of a 
building permit application. Voluntary measures that can be taken 
to protect from flooding should accompany the acknowledgement 
form via a brochure. 

X Municipality

3 Adopt zero-net stormwater policies and regulations in order to 
reduce the quantity of stormwater run-off

X Municipality
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4 Adopt new minimum floor elevation requirements for habitable 
space, electrical, mechanical systems and structured parking 
associated with new buildings 

X Municipality

5 Adopt additional landscaping provisions in the zoning by-law which 
will assist in containing storm-water run-off (e.g. parking lot design, 
street trees)

X Municipality

6 Adopt an increased development setback (horizontal, vertical or 
both) from watercourses based on 1:100 year sea-level flooding 
scenario and wet areas map 

X Municipality

7 Update design criteria and specifications for new infrastructure 
design or replacement of existing infrastructure (i.e., culverts) to 
reflect data based on updated IDF curves, 1:100 year sea-level 
flooding scenario, and wet areas map 

X Municipality

8 Update emergency response plan and make publically accessible X X X Municipality, 
Regional EMO

9 Create a flood contingency plan X Municipality, 
Regional EMO

10 Create a winter storm contingency plan X Municipality, 
Regional EMO

11 Mandatory registration in the Sentinel System X Municipality

12 Increase community education efforts for emergency preparedness 
so that a greater percentage of residents will be prepared to face 
adverse conditions for up to 72 hours

X X X Municipality, 
Regional 
EMO, 
Provincial 
EMO, Eastern 
Charlotte 
Waterways 
Inc.

13 Improve collaboration with local community resources (i.e., 
churches, businesses, foodbanks) and government service 
providers (i.e., community services)

X X X Municipality, 
Regional 
EMO, RSC

14 Continue and improve regional emergency planning efforts X X X Regional 
EMO, RSC

15 Explore naturalization opportunities that exist in the community for 
their potential to be protected

X Municipality

16 Convert decommissioned areas into uses that are more adaptable 
to extreme weather events such as naturalized wetlands, or open 
space (i.e., Old Milltown Sewage Lagoon)

X X Municipality, 
Eastern 
Charlotte 
Waterways 
Inc.

17 Areas where there are long-vacant and deteriorating buildings 
should be returned to a naturalized state (i.e., Town Hall)

X Municipality

18 Enhance existing buffer zones and green space  (i.e., waterfront) 
incorporating species that  are more suitable to the changing 
climate

X X X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

19 Create an open space plan X Municipality
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20 Host a public information session, or workshop/tradeshow once 
a year that leads to increased public awareness and personal 
resiliency to climate change and/or climate change impacts (i.e., rain 
barrel workshop) 

X X X Eastern 
Charlotte 
Waterways 
Inc.

21 Develop a flood and/or storm preparedness guide for residents 
which includes personal, municipal, and provincial responsibilities 
during a flood/storm event. This can be adapted from existing 
guidelines (i.e., Moncton’s Homeowners Guide to Flood Protection)

X Eastern 
Charlotte 
Waterways 
Inc., RSC

22 Create an incentive program that to reduce personal vulnerability to 
hazard events

X Municipality

23 Inform and educate public about the importance of “soft” shoreline 
(i.e., coast, lake or river) protection measures

X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality, 
RSC

24 Develop a communication plan with property owners/businesses 
located in flood prone areas

X Municipality

25 Continue to identify vulnerable or aging stormwater infrastructure 
and strategically improve these infrastructures to minimize flood and 
erosion damage to the community

X X X Municipality

26 Update rainfall intensity-duration-frequency curves (IDF) X Municipality

27 Identify pumping stations that are vulnerable to sea-level rise 
and storm surge flooding. Determine if there is a method for 
safeguarding against pump station failure, whether through 
improving design of overall system, or upgrades of individual 
stations.

X Municipality

28 Develop a stormwater management plan. By developing a plan, 
the Town can more accurately assess the risks posed by flooding, 
assess the condition and effectiveness of its storm water system, 
and strategically improve these infrastructures to minimize flood and 
erosion damage to the community.

X Municipality

29 Set up local climate hazard recording system for infrastructure. 
This would assist in monitoring whether climate impacts are getting 
worse, how expensive these impacts are for the municipality, and for 
evaluating whether interventions may be required.

X Municipality, 
RSC

30 Research incentive options available to help reduce personal 
vulnerability to flooding events (i.e., rebates, subsides when 
purchasing a back-water valve or sump pump)

X Eastern 
Charlotte 
Waterways 
Inc, RSC

31 Research fee to help cover costs of climate change adaptation 
measures (i.e., stormwater fee)

X Eastern 
Charlotte 
Waterways 
Inc., RSC

32 Research into brownfield re-development options such as wetlands, 
public park – “brownfield to greenfield” (i.e., lot by Kent’s Building 
Supplies)

X Municipality, 
RSC, Eastern 
Charlotte 
Waterways 
Inc.
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33 Research green infrastructure options (i.e., see Moncton’s 
Naturalized Stormwater Management Guidelines)

X X Municipality, 
RSC, Eastern 
Charlotte 
Waterways 
Inc.

34 Conduct a regular review of this plan (approximately every 2 years) 
to ensure that it remains consistent with changing conditions and 
climate change science, provincial regulations, and community 
needs.

X X X Municipality, 
St. Stephen 
Climate 
Change 
Action 
Committee

35 Establish a Climate Change Action Committee to provide oversight 
and further direction to the implementation of the climate change 
adaptation action plan including yearly updates and reporting to 
City Council and the community at large.

X Municipality

36 Bi-yearly meetings of Climate Change Action Committee X X X St. Stephen 
Climate 
Change 
Action 
Committee

37 Yearly Reporting to Town Council on climate change adaptation 
activities & updates

X X X St. Stephen 
Climate 
Change 
Action 
Committee
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SAINT ANDREWS
3.0
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SAINT ANDREWS

3.0
Saint Andrews is located adjacent to the estuary, at the mouth of the St. Croix River on the tip of a peninsula that 

projects into Passamaquoddy Bay and includes Navy Island (Province of New Brunswick, 2015). Saint Andrews was 

founded by United Empire loyalists in 1783 and is well-preserved with many of the original buildings still standing. In 

1998 Saint Andrews was designated as a National Historic Site (Town of Saint Andrews, 2010; Saint Andrews By-The-

Sea, 2015). The town was incorporated in 1903 and served as a seaport, port of entry, and the terminus of the 

Canadian Pacific Railway (Province of New Brunswick, 2015). Saint Andrews hosts three long-term operations that 

influence the local socioeconomic system. The Saint Andrews Biological Station was permanently established in 1908. 

The biological station scientists have gained national and international recognition for their pioneering research and 

industry participation. The Huntsman Marine Science Centre (HMSC) was established by a consortium of 20 

universities and several government departments in 1969. The HMSC was developed to become a ‘cooperative 

venture in learning’ and still thrives within the community. The Algonquin Hotel, currently with 233 guest rooms, was 

built in 1889, and has a long-standing history as a top coastal resort. Newer institutions such as a whale watching 

industry, Ministers Island as a tourist destination, and the Kingsbrae Garden, one of the top 10 horticultural attractions 

in Canada, are also important to the community (Town of Saint Andrews, 2010).  Statistics Canada reported a 

population of approximately 1,800 residents in 2011 (Statistics Canada, 2012). 

The Town of Saint Andrews has been impacted by heavy rainfall and storm surge events in recent years. On February 

8, 2008 a storm surge event was accompanied by approximately 150 mm of rain in a four-hour time period and caused 

localized flooding and coastal inundation. On November 5, 2010 strong winds, an extreme high tide and 45 mm of rain 

caused a storm surge which inundated the coastal homes on Patrick Street. Coastal roads were temporarily closed due 

to debris, and the storm surge damaged the seawall and the town’s wharf. The December 2010 and July 2013 heavy 

rainfall events flooded basements in the Town of Saint Andrews, but roads were not heavily impacted (Signer et al., 

2014).

Over the last five years, the Town of Saint Andrews has made some steps towards adapting to the changing climate. 

Examples include the creation of a stormwater management plan, stormwater infrastructure upgrades throughout town 

(e.g., detention pond in subdivision), town meetings, information in newsletters, and incorporation of climate change 

into asset management (S. Choptiany and K. Reeder, personal communication, October, 2015). 
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IMPACTS

3.1
Anticipated changes to climate variables, as described in Section 1.2, will cause impacts that will be felt across the 

municipality. An example of a climate change impact is increased street flooding caused by increases in intensity and 

duration of rainfall. The most relevant climate change impacts the Town of Saint Andrews will experience are 

summarized below. The impacts may be to different service areas such as economic development, emergency 

management, transportation, public health, housing, tourism, emergency response, corporate services, water service or 

parks and recreation. To learn more about the likelihood and risk associated with each impact, please visit Eastern 

Charlotte Waterways Inc. website to access the full risk assessment: www.ecwinc.org/climate.

IMPACT
SERVICE 
AREA

RISK

SEA-LEVEL RISE

Increased damage along the coast and to coastline structures from storm surge, 
flooding and salt water intrusion

• Economic
Development

• Housing
High-Medium

Increase in shoreline erosion affecting natural environments and public amenities 
such as parks, trails & access to the water

• Culture and Tourism Medium

Reduced gravity drainage of existing drainage system as sea levels rise, resulting 
in more frequent flooding of low areas near storm sewer outfalls

• Stormwater
Management

Medium

INCREASE IN INTENSITY AND FREQUENCY OF HEAVY RAIN 
EVENTS

Increases in sewer back-ups in combined sewer areas due to high rainfall volume 
in sewer system. Increase in number of combined sewer overflows. Heavy rainfall 
overcoming the capacity of the drainage system

• Stormwater Manage-
ment

Medium-Low

Increased surface water flooding from ponding of rainfall in low areas
• Parks and Recreation
• Housing
• Emergency Services

Medium-Low

Increased resources required to respond & clean up during & following storm 
events

• Corporate Services
• Emergency Services

Low

TABLE 3: TOWN OF SAINT ANDREWS CLIMATE CHANGE IMPACTS AND RISK 
(SOURCE: KILLORN AND REEDER, 2015). 
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ACTIONS

3.2
A suite of adaptation actions has been identified to minimize the impacts of climate change and build a more resilient 

community. The actions range from low cost and easy to implement, to larger, more complex projects. The actions were 

chosen through recommendations made by the working groups in the vulnerability assessment, risk assessment, and 

consultation with municipal and provincial officials. The actions fall under the following five categories:

• Modifying policies, procedures, standards (e.g. by-laws, development plans, operating    practices, codes);

• Emergency planning;

• Protecting, enhancing or restoring green space;

•  Improving community awareness and education; and

• Research, monitoring and priority setting.

Actions are listed with timing, and accountability information in a comprehensive implementation schedule found 

in Section 3.4. Some actions signal necessary collaboration with the regional and provincial governments, and it is 

recognized that local adaptation is reliant on close ties and joint actions with other levels of government, residents, the 

private sector, and community groups. 

GENERAL CHANGES

New and existing buildings may be maladapted as the climate changes in terms 
of water ingress, wind, durability, rain or snow loads, increasing heat waves etc.

• Corporate Services Medium

Decrease in durability and lifecycle of infrastructure leading to increased mainte-
nance and replacement requirements

• Corporate Services Medium-Low

Increase in impacts to green spaces and trees from temperature extremes and 
wind storms resulting in increased maintenance and replacement costs

• Culture and Tourism Medium-Low

HOTTER DRIER SUMMER WITH MORE HEAT WAVES

Water supply shortages • Corporate Services Medium
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The Town can have a significant impact on the community’s overall climate change adaptation and mitigation ability by 

including climate change considerations into the municipal planning documents (i.e., zoning by-law, building by-law, 

municipal plan). By incorporating climate change considerations into planning documents, the Town can increase the 

community’s resiliency to the current and projected impacts of climate change. Considerations may mean that certain 

conditions need to be met before development is permitted, or that development is prohibited in certain areas based 

on 1:100-year sea-level flooding scenarios, and wet areas mapping. Proposed changes include:  

1. Undergo a comprehensive review of planning documents to identify regulations that can be amended, or

developed by integrating anticipated changes in climate

2. Require a signed acknowledgement form, and educational information as part of a building permit application for

development or lease agreements for commercial and residential properties located in known flood prone areas

3. Adopt zero-net stormwater policies and regulations in order to reduce the quantity of stormwater run-off

4. Adopt new minimum floor elevation requirements for habitable space and structured parking associated with new

buildings to ensure that all electrical, mechanical and key building systems are above the base flood elevation

5. Adopt additional landscaping provisions in the zoning by-law which will assist in containing storm-water run-off (e.g.

parking lot design, street trees)

6. Adopt an increased development setback (horizontal, vertical or both) from watercourses based on 1:100-year sea-

level flooding scenario and wet areas map (WAM) to discourage new public projects in hazard-prone areas such as

floodplains, or the coastal high hazard areas

7. Update design criteria and specifications for new infrastructure design or replacement of existing infrastructure

(i.e., culverts) to reflect data based on updated IDF curves, 1:100-year sea-level flooding scenario, and wet areas

map (WAM)

While the Municipality already has an emergency response plan, there is a need to update it regularly. Once in place, it 

will be important to communicate the plans to the community at large, and make them publically available. In addition, 

personal preparedness needs to remain a key strategy in regional and local emergency planning efforts.  Municipal, 

regional and provincial governments must coordinate public awareness so that a greater percentage of residents will 

be prepared to face adverse conditions for up to 72 hours.

8. Update emergency response plan and make publically accessible

9. Mandatory registration in the Sentinel System

10. Increase community education efforts for emergency preparedness so that a greater percentage of residents

will be prepared to face adverse conditions for up to 72 hours

11. Improve collaboration with local community resources (i.e., churches, businesses, foodbanks) and government

service providers (i.e., community services)

12. Continue and improve regional emergency planning efforts

ADAPTATION POLICIES, PROCEDURES AND STANDARDS

EMERGENCY PLANNING
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Keeping lands that are prone to flooding (i.e., riparian zones, flood plains, wetlands, marshes) as natural as possible not 

only enhances green space within the community and protects the environment, but also allows these ecosystems to 

become natural buffers for flood waters, thereby reducing the need for expensive municipal infrastructure to control 

flooding.

13. Explore naturalization opportunities that exist in the community for their potential to be protected, enhanced

or restored

14. Enhance existing buffer zones and green space (i.e., Pagan Point, Indian Point, Blockhouse)

15. Create an open space plan to protect sensitive areas (e.g., stormwater sites, steep slopes, floodplains)

Helping the community understand and respond to climate change is a key aspect of climate change adaptation. There 

are a number of important ways in which community education, consultation and partnerships can assist to reduce and 

address the potential impacts of climate change. 

16. Host a public information session, or workshop/tradeshow once a year that leads to increased public awareness

and personal resiliency to climate change and/or climate change impacts (i.e., methods to capture stormwater)

17. Develop a flood and/or storm preparedness guide for residents which includes personal, municipal, and provincial

responsibilities during a flood/storm event. This can be adapted from existing guidelines (i.e., Moncton’s

Homeowners Guide to Flood Protection)

18. Create an incentive program that will reduce personal vulnerability to hazard events

19. Inform public about the importance of “soft” shoreline (i.e., coast, lake or river) protection measures

20. Create a publically available calendar to draw attention to extreme high tides of the year

21. Create a visual communication tool at the wharf to indicate various tides, and storm surge levels based on current

and future projections

22. Develop and implement a three-day program for grade 12 environmental science students on the topic of local

climate change

23. Develop a communication program with property owners/businesses located in flood prone areas to educate them

about voluntary measures that can be taken

There is an important need to carry out further research, planning, and monitoring activities in order to verify and 

confirm potential risks and establish clearer priorities and direction for climate change adaptation.

24. Continue to identify vulnerable or aging stormwater infrastructure and strategically improve these infrastructures to

minimize flood and erosion damage to the community

25. Identify pumping stations that are vulnerable to sea-level rise and storm surge flooding. Determine if there is

GREEN SPACE (PROTECT, ENHANCE AND RESTORE)

COMMUNITY ENGAGEMENT (EDUCATION, 
CONSULTATION AND PARTNERSHIPS)

COMMUNITY ENGAGEMENT (EDUCATION, 
CONSULTATION AND PARTNERSHIPS)
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a method for safeguarding against pump station failure, whether through improving design of overall system, or 

upgrades of individual stations.

26. Set up local climate hazard recording system for infrastructure. This would assist in monitoring whether climate

impacts are getting worse, how expensive these impacts are for the municipality, and for evaluating whether

interventions may be required.

27. Research incentive options available to help reduce personal vulnerability to flooding events (i.e., rebates,

subsides when purchasing a back-water valve or sump pump)

28. Research soft shoreline protection solutions for coastal protection in high risk areas (i.e., Pagan Point, Blockhouse)

29. Research fee to help cover costs of climate change adaptation measures (i.e., stormwater fee)

It is important to remember that climate change adaptation is an ongoing process that requires the commitment and 

the flexibility to respond to new information as it emerges from ongoing science and research. There is also a continual 

need to update and reflect on any environmental changes being seen on the ground. The review should take into 

consideration the following: 

• Any observed changes in climate or impacts that occurred;

• Successful actions implemented;

• Barriers and amend actions to enable successful implementation;

• Re-evaluation of timelines as information on impacts and funding is updated.

30. Conduct a regular review of this plan to ensure that it remains consistent with changing conditions and climate

change science, provincial regulations, and community needs.

The purpose of the Climate Action Committee is to initiate climate action, help implement actions identified in the 

climate change adaptation action plan, and provide advice on climate change and environmental considerations.  The 

Climate Action Committee’s mandate should be to recommend to Council on all matters referred to the Committee, 

including:

• Implementing and updating Town of Saint Andrews Climate Change Adaptation Action Plan;

• Implementing and updating the Town of Saint Andrews Greenhouse Gas Emission Local Action Plan;

• Researching and recommending potential climate change funding avenues;

• Undertaking and recommending additional measures to address climate change;

• Recommending plans, studies, and initiatives related to the environment.

31. Establish a Climate Change Action Committee to provide oversight and further direction to the implementation of

the climate change adaptation action plan including yearly updates and reporting to City Council and the

community at large.

32. Bi-yearly meetings of Climate Change Action Committee

33. Yearly Reporting to Town Council on climate change adaptation activities & updates

CLIMATE CHANGE ACTION PLAN REVIEW

ESTABLISH A CLIMATE CHANGE ACTION COMMITTEE
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IMPLEMENTATION SCHEDULE 

TOWN OF SAINT ANDREWS CLIMATE CHANGE ADAPTATION ACTION PLAN 

IMPLEMENTATION SCHEDULE

3.3

Action TERM (YEARS) Lead

1-2 3-4 5+

1 Undergo a comprehensive review of planning documents keeping 
climate change considerations in mind

  X Municipality

2 A waiver (or acknowledgement form) must be signed for 
development located in known flood prone areas at the time of 
a building permit application. Provide education on voluntary 
measures that can be taken to protect from flooding. 

X Municipality

3 Adopt zero-net stormwater policies and regulations in order to 
reduce the quantity of stormwater run-off

X Municipality

4 Adopt new minimum floor elevation requirements for habitable 
space, electrical, mechanical systems and structured parking 
associated with new buildings 

X Municipality

5 Adopt additional landscaping provisions in the zoning by-law which 
will assist in containing storm-water run-off (e.g. parking lot design, 
street trees)

X Municipality

6 Adopt an increased development setback (horizontal, vertical or 
both) from watercourses based on 1:100 year sea-level flooding 
scenario and wet areas map (WAM)

X Municipality

7 Update design criteria and specifications for new infrastructure 
design or replacement of existing infrastructure (i.e., culverts) to 
reflect data based on updated IDF curves, 1:100 year sea-level 
flooding scenario, and wet areas map (WAM) 

X Municipality

8 Update emergency response plan and make publically accessible X X X Municipality, 
Regional EMO

9 Mandatory registration in the Sentinel System X Municipality

10 Increase community education efforts for emergency preparedness 
so that a greater percentage of residents will be prepared to face 
adverse conditions for up to 72 hours 

X X X Municipality, 
Regional 
EMO, 
Provincial 
EMO, RSC, 
Eastern 
Charlotte 
Waterways 
Inc.
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11 Improve collaboration with local community resources (i.e., 
churches, businesses, foodbanks) and government service 
providers (i.e., community services)

X X X Municipality, 
Regional 
EMO, RSC

12 Continue and improve regional emergency planning efforts X X X Regional 
EMO, RSC

13 Explore naturalization opportunities that exist in the community for 
their potential to be protected

X Municipality

14 Enhance existing buffer zones and green space  (i.e., Pagan Point, 
Blockhouse) incorporating species that  are more suitable to the 
changing climate

X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

15 Create an open space plan X Municipality

16 Host a public information session, or workshop/tradeshow once 
a year that leads to increased public awareness and personal 
resiliency to climate change and/or climate change impacts (i.e., rain 
barrel workshop) 

X X X Eastern 
Charlotte 
Waterways 
Inc.

17 Develop a flood and/or storm preparedness guide for residents 
which includes personal, municipal, and provincial responsibilities 
during a flood/storm event. This can be adapted from existing 
guidelines (i.e., Moncton’s Homeowners Guide to Flood Protection)

X Eastern 
Charlotte 
Waterways 
Inc., RSC

18 Create an incentive program that to reduce personal vulnerability to 
hazard events

X Municipality

19 Inform public about the importance of “soft” shoreline (i.e., coast, 
lake or river) protection measures

X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

20 Create a publically available calendar to draw attention to extreme 
high tides of the year

X Municipality

21 Create a visual communication tool at the wharf to indicate 
various tides, and storm surge levels based on current and future 
projections

X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

22 Develop and implement a three day program for grade 12 
environmental science students on the topic of climate change

X Eastern 
Charlotte 
Waterways 
Inc.

23 Develop a communication program with property owners/
businesses located in flood prone areas

X Municipality

24 Continue to identify vulnerable or aging stormwater infrastructure 
and strategically improve these infrastructures to minimize flood and 
erosion damage to the community

X X X Municipality

25 Identify pumping stations that are vulnerable to sea-level rise 
and storm surge flooding. Determine if there is a method for 
safeguarding against pump station failure, whether through 
improving design of overall system, or upgrades of individual 
stations.

X Municipality

26 Set up local climate hazard recording system for infrastructure. 
This would assist in monitoring whether climate impacts are getting 
worse, how expensive these impacts are for the municipality, and for 
evaluating whether interventions may be required.

X X Municipality, 
RSC
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27 Research incentive options available to help reduce personal 
vulnerability to flooding events (i.e., rebates, subsides when 
purchasing a back-water valve or sump pump)

X Eastern 
Charlotte 
Waterways 
Inc, RSC

28 Research soft shoreline protection solutions for coastal protection in 
high risk areas (i.e., Pagan Point, Blockhouse)

X Eastern 
Charlotte 
Waterways 
Inc, RSC

29 Research fee to help cover costs of climate change adaptation 
measures (i.e., stormwater fee)

X Eastern 
Charlotte 
Waterways 
Inc, RSC

30 Conduct a regular review of this plan (approximately every 2 years) 
to ensure that it remains consistent with changing conditions and 
climate change science, provincial regulations, and community 
needs.

X X X St. Andrews 
Climate 
Change 
Action 
Committee

31 Establish a Climate Change Action Committee to provide oversight 
and further direction to the implementation of the climate change 
adaptation action plan including yearly updates and reporting to 
City Council and the community at large.

X Municipality

32 Bi-yearly meetings of Climate Change Action Committee X X X St. Andrews 
Climate 
Change 
Action 
Committee

33 Yearly Reporting to Town Council on climate change adaptation 
activities & updates

X X X St. Andrews 
Climate 
Change 
Action 
Committee
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ST. GEORGE
4.0
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ST. GEORGE

IMPACTS

4.0

4.1

The Town of St. George is located in the centre of Charlotte County. The Magaguadavic River and Valley runs north to 

south through the core of the parish and, following a series of rapids and waterfalls, reaches sea level at the Town of 

St. George (Town of St. George, 2015). The town was established in 1784, incorporated in 1904, and served as a port 

of entry for the Shore Line Railway (Province of New Brunswick, 2015). The town was also made famous by the red-

granite quarries which operated from 1872 to 1953 (Town of St. George, 2015). Today, the Town of St. George is the 

commercial, business and service centre of the eastern Charlotte Coastal Region, and processing of a large portion of 

the aquaculture salmon grown in the Bay of Fundy occurs in St. George (Town of St. George, 2015). Statistics Canada 

reported a population of approximately 1,500 residents in 2011 (Statistics Canada, 2012). 

St. George was significantly impacted by the December 2010 heavy precipitation event and by the 1998 ice storm. In 

2010, the Magaguadavic River, which runs through the town, swelled from heavy precipitation, and caused extensive 

flooding in the both the downtown area and upstream beyond Lake Utopia. Many homes, cottages and businesses 

were damaged. Some roads were impassable, schools were closed for four days, and businesses had to be shut-down 

(Signer et al., 2014). Many homes and cottages, and the business centre located in known flood zones remain vacant, 

and are difficult to sell as they are uninsurable (Signer et al., 2014; P. Henneberry, personal communication, October, 

2015). With climate change, heavy precipitation events are expected to become more common. This increase in 

frequency of heavy precipitation events will likely increase the chances of reoccurring flooding within the community. 

Over the last five years, the Town of St. George has made some steps towards adapting to the changing climate. For 

instance, in 2011 the Town incorporated a Flood Risk Area into the zoning by-law where no development is permitted 

unless the applicant provides a waiver which indemnifies the Town of St. George, Council, any of the Town’s staff, 

employees, agents and consultants from any possible damage that may result from development within the Flood Risk 

Area. The Town also has created an up-to-date emergency response plan, held public meetings, and has repaired 

8 of the 14 lift stations within Town. J.D. Irving Inc. have also commissioned several hydrological studies on the 

Magaguadavic River (P. Henneberry, personal communication, October, 2015). 

Anticipated changes to climate variables, as described in Section 1.2, will cause impacts that will be felt across the 

municipality. An example of a climate change impact is increased street flooding caused by increases in intensity and 

duration of rainfall. The most relevant climate change impacts the Town of St. George will experience are summarized 
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below. The impacts may be to different service areas such as economic development, emergency management, 

transportation, public health, housing, tourism, emergency response, corporate services, water service or parks and 

recreation. To learn more about the likelihood and risk associated with each impact, please visit Eastern Charlotte 

Waterways Inc. website to access the full risk assessment: www.ecwinc.org/climate.

IMPACT SERVICE AREA RISK

INCREASE IN INTENSITY AND FREQUENCY OF HEAVY 
RAIN EVENTS

Increased surface water flooding from ponding of rainfall in low areas

• Transportation
• Housing
• Parks and Recreation

Medium

low

Increased resources required to respond & clean up during & 
following storm events

• Corporate Services
• Emergency Services

Low

SEA-LEVEL RISE

Increased damage along the coast and to coastline structures from storm 
surge, flooding and salt water intrusion

• Stormwater Management Medium-Low

CHANGING OCEAN

Ecosystem shifts, hypoxia, productivity shifts and species migration • Economic Development Medium

Changing ocean acidity - calcium carbonate shells • Economic Development Medium

Aquatic Invasive Species - tunicates, green crab • Economic Development Medium-Low

GENERAL CHANGES

New and existing buildings may be maladapted as the climate changes in 
terms of water ingress, wind, durability, rain or snow loads, increasing heat 
waves etc.

• Corporate Services Medium

Decrease in durability and lifecycle of infrastructure leading to increased 
maintenance and replacement requirements

• Corporate Services Medium-Low

Increase in impacts to green spaces and trees from temperature extremes 
and wind storms resulting in increased maintenance and replacement 
costs

• Corporate Services Medium-Low

TABLE 4: TOWN OF ST. GEORGE CLIMATE CHANGE IMPACTS AND RISK (KILLORN 
AND REEDER, 2015). 
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HOTTER DRIER SUMMER WITH MORE HEAT WAVES

Water supply shortages
• Agriculture
• Corporate Services

Medium-Low

INCREASED FREQUENCY AND INTENSITY OF STORMS 
AND WEATHER EXTREMES

Increased resources required to respond & clean up during & following 
storm events

• Corporate services Low

Natural disaster and related emergency management and response 
capacity may need to cater to more frequent, simultaneous and extreme 
disasters as well as the associated cascading effects Aquatic Invasive 
Species - tunicates, green crab

• Emergency Response
• Emergency Services

Low

ACTIONS

4.2
A suite of adaptation actions has been identified to minimize the impacts of climate change and build a more resilient 

community. The actions range from low cost and easy to implement, to larger, more complex projects. The actions were 

chosen through recommendations made by the working groups in the vulnerability assessment, risk assessment, and 

consultation with municipal and provincial officials. The actions fall under the following five categories: 

• Modifying policies, procedures, standards (e.g. by-laws, development plans, operating    practices, codes);

• Emergency planning;

• Protecting, enhancing or restoring green space;

• Improving community awareness and education; and

• Research, monitoring and priority setting.

Actions are listed with timing and accountability information in a comprehensive implementation schedule found 

in Section 4.3. Some actions signal necessary collaboration with the regional and provincial governments, and it is 

recognized that local adaptation is reliant on close ties and joint actions with other levels of government, residents, the 

private sector, and community groups. 
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The Town can have a significant impact on the community’s overall climate change adaptation and mitigation ability by 

including climate change considerations into the municipal planning documents (i.e., zoning by-law, building by-law, 

municipal plan). By incorporating climate change considerations into planning documents, the Town can increase the 

community’s resiliency to the current and projected impacts of climate change. Considerations may mean that certain 

conditions need to be met before development is permitted, or that development is prohibited in certain areas based 

on 1:100-year sea-level flooding scenarios, and wet areas mapping. Proposed changes include:  

1. Undergo a comprehensive review of planning documents to identify regulations that can be amended, or

developed by integrating anticipated changes in climate

2. Adopt zero-net stormwater policies and regulations in order to reduce the quantity of stormwater run-off

3. Adopt new minimum floor elevation requirements for habitable space, electrical, mechanical systems and

structured parking associated with new buildings

4. Adopt additional landscaping provisions which will assist in containing storm-water run-off (e.g. parking lot design,

street trees)

5. Adopt an increased development setback (horizontal, vertical or both) from watercourses based on flooding

scenarios and wet areas map to discourage new public projects in hazard-prone areas such as floodplains, or the

coastal high hazard areas

6. Update design criteria and specifications for new infrastructure design or replacement of existing infrastructure

(i.e., culverts) to reflect data based on updated IDF curves, and wet areas map

While the Municipality already has an emergency response plan, there is a need to update it regularly and develop 

hazard specific plans to address impacts already being experienced. Once in place, it will be important to communicate 

the plans to the community at large, and make them publically available. In addition, personal preparedness needs 

to remain a key strategy in regional and local emergency planning efforts.  Municipal, regional and provincial 

governments must coordinate public awareness so that a greater percentage of residents will be prepared to face 

adverse conditions for up to 72 hours. 

7. Update emergency response plan and make publically accessible

8. Create a flood contingency plan

9. Mandatory registration in the Sentinel System

10. Increase community education efforts for emergency preparedness so that a greater percentage of residents will

be prepared to face adverse conditions for up to 72 hours

11. Improve collaboration with local community resources (i.e., churches, businesses, foodbanks) and government

service providers (i.e., community services)

12. Continue and improve regional emergency planning efforts

Keeping lands that are prone to flooding (i.e., riparian zones, flood plains, wetlands, marshes) as natural as possible not 

only enhances green space within the community and protects the environment, but also allows these ecosystems to 

ADAPTATION POLICIES, PROCEDURES AND STANDARDS

EMERGENCY PLANNING

GREEN SPACE (PROTECT, ENHANCE AND RESTORE)
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Helping the community understand and respond to climate change is a key aspect of climate change adaptation. There 

are a number of important ways in which community education, consultation and partnerships can assist to reduce and 

address the potential impacts of climate change. 

16. Host a public information session, or workshop/tradeshow once a year that leads to increased public awareness

and personal resiliency to climate change and/or climate change impacts (i.e., flood mitigation)

17. Develop a flood and/or storm preparedness guide for residents which includes personal, municipal, and provincial

responsibilities during a flood/storm event. This can be adapted from existing guidelines (i.e., Moncton’s

Homeowners Guide to Flood Protection)

18. Make hydrological study publically accessible, and host a public information session on what was found

19. Create an incentive program that will reduce personal vulnerability to hazard events

20. Inform public about the importance of “soft” shoreline (i.e., coast, lake or river) protection measures

21. Develop a communication plan for property owners/businesses located in flood prone areas

22. Review flood scenarios with Department of Transportation to identify any potential Provincial infrastructure at risk

(e.g. bridges) and identify actions

23. Meet with utility providers (i.e., NB power) to identify utilities at risk and identify actions

24. Meet with property owners/businesses associated with hazardous materials in flood prone areas (i.e., Mount

Pleasant Mine) and identify actions

There is an important need to carry out further research, planning, and monitoring activities in order to verify and 

confirm potential risks and establish clearer priorities and direction for climate change adaptation.

25. Identify vulnerable or aging stormwater infrastructure and strategically improve these infrastructures to minimize

flood and erosion damage to the community (i.e., points identified in vulnerability assessment)

26. Research best practices for buyout and relocation of buildings located in flood prone areas

27. Continue to identify water wells and sewage lift stations that are vulnerable to flooding.  Strategically conduct

upgrades and repairs.

28. Update rainfall intensity-duration-frequency curves (IDF)

29. Develop a stormwater management plan. By developing a plan, the Town can more accurately assess the risks

posed by flooding, assess the condition and effectiveness of its storm water system, and strategically improve

these infrastructures to minimize flood and erosion damage to the community.

30. Set up local climate hazard recording system for infrastructure. This would assist in monitoring whether climate

impacts are getting worse, how expensive these impacts are for the municipality, and for evaluating whether

COMMUNITY ENGAGEMENT (EDUCATION, 
CONSULTATION AND PARTNERSHIPS)

RESEARCH, MONITORING AND PLANNING

become natural buffers for flood waters, thereby reducing the need for expensive municipal infrastructure to control 

flooding.

13. Explore naturalization opportunities that exist in the community for their potential to be protected

14. Areas where there are long-vacant and deteriorating buildings should be returned to a naturalized state (e.g.,

Museum, Business Centre)

15. Enhance existing buffer zones and green space (e.g., St. George Marsh)
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interventions may be required.

31. Research incentive options available to help reduce personal vulnerability to flooding events (i.e., rebates, subsides

when purchasing a back-water valve or sump pump)

32. Research fee to help cover costs of climate change adaptation measures (i.e., stormwater fee)

33. Research green infrastructure options (i.e., see Moncton’s Naturalized Stormwater Management Guidelines)

It is important to remember that climate change adaptation is an ongoing process that requires the commitment and 

the flexibility to respond to new information as it emerges from ongoing science and research. There is also a continual 

need to update and reflect on any environmental changes being seen on the ground. The review should take into 

consideration the following: 

• Any observed changes in climate or impacts that occurred;

• Successful actions implemented;

• Barriers and amend actions to enable successful implementation;

• Re-evaluation of timelines as information on impacts and funding is updated.

34. Conduct a regular review of this plan to ensure that it remains consistent with changing conditions and climate

change science, provincial regulations, and community needs.

The purpose of the Climate Action Committee is to initiate climate action, help implement actions identified in the 

climate change adaptation action plan, and provide advice on climate change and environmental considerations.  The 

Climate Action Committee’s mandate should be to recommend to Council on all matters referred to the Committee, 

including:

• Implementing and updating Town of St. George Climate Change Adaptation Action Plan;

• Implementing and updating the Town of St. George Greenhouse Gas Emission Local Action Plan;

• Researching and recommending potential climate change funding avenues;

• Undertaking and recommending additional measures to address climate change;

• Recommending plans, studies, and initiatives related to the environment.

35. Establish a Climate Change Action Committee to provide oversight and further direction to the implementation

of the climate change adaptation action plan including yearly updates and reporting to City Council and the

community at large.

36. Bi-yearly meetings of Climate Change Action Committee

37. Yearly Reporting to Town Council on climate change adaptation activities & updates

CLIMATE CHANGE ACTION PLAN REVIEW

ESTABLISH A CLIMATE CHANGE ACTION COMMITTEE
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IMPLEMENTATION SCHEDULE 

4.3
TOWN OF ST. GEORGE CLIMATE CHANGE ADAPTATION ACTION PLAN

IMPLEMENTATION SCHEDULE

Action TERM (YEARS) Lead

1-2 3-4 5+

1 Undergo a comprehensive review of planning documents 
keeping climate change considerations in mind

  X Municipality

2 Adopt zero-net stormwater policies and regulations in order to 
reduce the quantity of stormwater run-off

X Municipality

3 Adopt new minimum floor elevation requirements for habitable 
space, electrical, mechanical systems and structured parking 
associated with new buildings 

X Municipality

4 Adopt additional landscaping provisions which will assist in 
containing storm-water run-off (e.g. parking lot design, street 
trees)

X Municipality

5 Adopt an increased development setback (horizontal, vertical or 
both) from watercourses based on flooding scenarios and wet 
areas map 

X Municipality

6 Update design criteria and specifications for new infrastructure 
design or replacement of existing infrastructure (i.e., culverts) to 
reflect data based on updated IDF curves, and wet areas map 

X Municipality

7 Update emergency response plan and make publically 
accessible 

X X X Municipality, 
Regional EMO

8 Create a flood contingency plan X Municipality, 
Regional EMO

9 Mandatory registration in the Sentinel System X Municipality

10 Increase community education efforts for emergency 
preparedness so that a greater percentage of residents will be 
prepared to face adverse conditions for up to 72 hours

X X X Municipality, 
Regional EMO, 
Provincial EMO, 
RSC, Eastern 
Charlotte 
Waterways Inc.

11 Improve collaboration with local community resources (i.e., 
churches, businesses, foodbanks) and government service 
providers (i.e., community services)

X X X Municipality, 
Regional EMO, 
RSC

12 Continue and improve regional emergency planning efforts X X X Regional EMO, 
RSC
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13 Explore naturalization opportunities that exist in the community 
for their potential to be protected

X Municipality

14 Areas where there are long-vacant and deteriorating buildings 
should be returned to a naturalized state 

X Municipality

15 Enhance existing buffer zones and green space X X X Eastern Charlotte 
Waterways Inc., 
Municipality

16 Host a public information session, or workshop/tradeshow once 
a year that leads to increased public awareness and personal 
resiliency to climate change and/or climate change impacts (i.e., 
rain barrel workshop) 

X X X Eastern Charlotte 
Waterways Inc.

17 Develop a flood and/or storm preparedness guide for 
residents which includes personal, municipal, and provincial 
responsibilities during a flood/storm event. This can be adapted 
from existing guidelines (i.e., Moncton’s Homeowners Guide to 
Flood Protection)

X X Eastern Charlotte 
Waterways Inc., 
RSC

18 Make hydrological study publically accessible, and host a public 
information session on what was found

X Municipality, 
Eastern Charlotte 
Waterways Inc, 
JDI

19 Create an incentive program that to reduce personal 
vulnerability to hazard events

X Municipality

20 Inform public about the importance of “soft” shoreline (i.e., coast, 
lake or river) protection measures

X X X Municipality, 
Eastern Charlotte 
Waterways Inc.

21 Develop a communication plan for property owners/businesses 
located in flood prone areas

X Municipality

22 Review flood scenarios with Department of Transportation 
to identify any potential Provincial infrastructure at risk (e.g. 
bridges) and identify proposed actions

X Municipality, 
Department of 
Transportation

23 Meet with utility providers (i.e., NB power) to identify utilities at 
risk and proposed actions

X Municipality, NB 
Power

24 Meet with property owners/businesses associated with 
hazardous materials in flood prone areas (i.e., Mount Pleasant 
Mine)

X Municipality

25 Identify vulnerable or aging stormwater infrastructure and 
strategically improve these infrastructures to minimize flood 
and erosion damage to the community (i.e., points identified in 
vulnerability assessment)

X X X Municipality

26 Research best practices for buyout and relocation of buildings 
located in flood prone areas

X Municipality, RSC, 
Eastern Charlotte 
Waterways Inc.

27 Continue to identify water wells and sewage lift stations that 
are vulnerable to flooding.  Strategically conduct upgrades and 
repairs. 

X X X Municipality

28 Update rainfall intensity-duration-frequency curves (IDF) X Municipality

29 Develop a stormwater management plan. By developing a 
plan, the Town can more accurately assess the risks posed by 
flooding, assess the condition and effectiveness of its storm 
water system, and strategically improve these infrastructures to 
minimize flood and erosion damage to the community.

X Municipality
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30 Set up local climate hazard recording system for infrastructure. 
This would assist in monitoring whether climate impacts 
are getting worse, how expensive these impacts are for the 
municipality, and for evaluating whether interventions may be 
required.

X Municipality, RSC

31 Research incentive options available to help reduce personal 
vulnerability to flooding events (i.e., rebates, subsides when 
purchasing a back-water valve or sump pump)

X Eastern Charlotte 
Waterways Inc., 
RSC, Municipality

32 Research fee to help cover costs of climate change adaptation 
measures (i.e., stormwater fee)

X Eastern Charlotte 
Waterways Inc., 
Municipality

33 Research green infrastructure options (i.e., see Moncton’s 
Naturalized Stormwater Management Guidelines)

X X Eastern Charlotte 
Waterways Inc., 
Municipality

34 Conduct a regular review of this plan (approximately every 
2 years) to ensure that it remains consistent with changing 
conditions and climate change science, provincial regulations, 
and community needs.

X X X St. George 
Climate Change 
Action Committee

35 Establish a Climate Change Action Committee to provide 
oversight and further direction to the implementation of the 
climate change adaptation action plan including yearly updates 
and reporting to City Council and the community at large.

X Municipality

36 Bi-yearly meetings of Climate Change Action Committee X X X St. George 
Climate Change 
Action Committee

37 Yearly Reporting to Town Council on climate change adaptation 
activities & updates

X X X St. George 
Climate Change 
Action Committee
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BLACKS HARBOUR
5.0
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BLACKS HARBOUR

IMPACTS

5.0

5.1

Blacks Harbour is located on the shores of the Bay of Fundy and boasts a strong fishing industry based, almost 

exclusively, on herring in addition to multiple aquaculture sites for the production of Atlantic salmon (Village of Blacks 

Harbour, 2015). Two companies play a major role in the community, Connors Bros. and Cooke Aquaculture. Each has 

a longstanding relationship in the village. Blacks Harbour is a small, rural community of about 982 residents based 

on the (Statistics Canada, 2012), and serves as the only ferry point to the island of Grand Manan. Blacks Harbour 

was incorporated in 1972 (Province of New Brunswick, 2015). Issues facing the neighbouring communities of Beaver 

Harbour and Pennfield were also incorporated in the climate change adaptation planning process (Signer et al., 2014).

The Village of Blacks Harbour and surrounding area experienced very little impact from past heavy precipitation events 

compared to other Charlotte County communities. However, the area is vulnerable to other climate change impacts 

that may affect their local aquifer which supplies water to Blacks Harbour, Beaver Harbour and Pennfield and fishing, 

aquaculture and agriculture (i.e., blueberry) industries. 

Anticipated changes to climate variables, as described in Section 1.2, will cause impacts that will be felt across the 

municipality. An example of a climate change impact is increased street flooding caused by increases in intensity 

and duration of rainfall. The most relevant climate change impacts the Village of Blacks Harbour and surrounding 

area will experience are summarized below. The impacts may be to different service areas such as port and 

harbour management, fisheries, agriculture (i.e., blueberry) or economic development. To learn more about the 

likelihood and risk associated with each impact, please visit Eastern Charlotte Waterways Inc. website to access 

the full risk assessment: www.ecwinc.org/climate.
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ACTIONS

5.2
A suite of adaptation actions has been identified to minimize the impacts of climate change and build a more resilient 

community. The actions range from low cost and easy to implement, to larger, more complex projects. The actions were 

chosen through recommendations made by the working groups in the vulnerability assessment, risk assessment, and 

IMPACT SERVICE AREA RISK

SEA-LEVEL RISE

Increased damage along the coast and to coastline structures from storm 
surge, flooding and salt water intrusion

• Port and Harbour
Management

Medium-High

CHANGING OCEAN

Ecosystem shifts, hypoxia, productivity shifts and species migration • Fisheries Medium

Changing ocean acidity - calcium carbonate shells • Fisheries Medium

Aquatic Invasive Species - tunicates, green crab • Fisheries Medium-Low

HOTTER DRIER SUMMER WITH MORE HEAT WAVES

Increasing vectors for disease are expected from increasing temperatures • Agriculture/Aquaculture Medium

Water supply shortages • Agriculture Medium-Low

GENERAL CHANGES

Decrease in durability and lifecycle of infrastructure leading to increased main-
tenance and replacement requirements

• Stormwater
Management

Low

TABLE 5: VILLAGE OF BLACKS HARBOUR AND SURROUNDING AREA CLIMATE 
CHANGE IMPACTS AND RISK (KILLORN AND REEDER, 2015). 
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consultation with municipal and provincial officials. The actions fall under the following five categories:

• Modifying policies, procedures, standards (e.g. by-laws, development plans, operating practices, codes);

• Emergency planning;

• Protecting, enhancing or restoring green space;

•  Improving community awareness and education; and

• Research, monitoring and priority setting.

Actions are listed with timing and accountability information in a comprehensive implementation schedule found 

in Section 5.3. Some actions signal necessary collaboration with the regional and provincial governments, and it is 

recognized that local adaptation is reliant on close ties and joint actions with other levels of government, residents, the 

private sector, and community groups. 

The Town can have a significant impact on the community’s overall climate change adaptation and mitigation ability by 

including climate change considerations into the municipal planning documents (i.e., zoning by-law, building by-law, 

municipal plan). By incorporating climate change considerations into planning documents, the Town can increase the 

community’s resiliency to the current and projected impacts of climate change. Considerations may mean that certain 

conditions need to be met before development is permitted, or that development is prohibited in certain areas based 

on 1:100-year sea-level flooding scenarios, and wet areas mapping. Proposed changes include:  

1. Undergo a comprehensive review of planning documents to identify regulations that can be amended, or

developed by integrating anticipated changes in climate

2. Require a signed acknowledgement form, and educational information as part of a building permit application for

development or lease agreements for commercial and residential properties located in known flood prone areas

3. Adopt new minimum floor elevation requirements for habitable space, electrical and mechanical systems

associated with new buildings

4. Adopt additional landscaping provisions which will assist in containing storm-water run-off (e.g. parking lot design,

street trees)

5. Adopt an increased development setback (horizontal, vertical or both) from watercourses based on 1:100-year

sea-level flooding scenario and wet areas map to discourage new public projects in hazard-prone areas such as

floodplains, or the coastal high hazard areas

6. Update design criteria and specifications for new infrastructure design or replacement of existing infrastructure

(i.e., culverts) to reflect data based on updated IDF curves, 1:100-year sea-level flooding scenario, and wet areas

map

While the Municipality already has an emergency response plan, there is a need to update it regularly and develop 

hazard specific plans to address impacts already being experienced. Once in place, it will be important to communicate 

the plans to the community at large, and make them publically available. In addition, personal preparedness needs 

to remain a key strategy in regional and local emergency planning efforts.  Municipal, regional and provincial 

governments must coordinate public awareness so that a greater percentage of residents will be prepared to face 

adverse conditions for up to 72 hours.

ADAPTATION POLICIES, PROCEDURES AND STANDARDS

EMERGENCY PLANNING
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Keeping lands that are prone to flooding (i.e., riparian zones, flood plains, wetlands, marshes) as natural as possible not 

only enhances green space within the community and protects the environment, but also allows these ecosystems to 

become natural buffers for flood waters, thereby reducing the need for expensive municipal infrastructure to control 

flooding.

12. Enhance existing buffer zones and green space

13. Increase protection of local aquifer that supplies water to Blacks Harbour, Beaver Harbour and Pennfield

Helping the community understand and respond to climate change is a key aspect of climate change adaptation. There 

are a number of important ways in which community education, consultation and partnerships can assist to reduce and 

address the potential impacts of climate change. 

14. Host a public information session, or workshop/tradeshow once a year that leads to increased public awareness

and personal resiliency to climate change and/or climate change impacts (i.e., rain barrel workshop)

15. Develop a flood and/or storm preparedness guide for residents which includes personal, municipal, and provincial

responsibilities during a flood/storm event. This can be adapted from existing guidelines (i.e., Moncton’s

Homeowners Guide to Flood Protection)

16. Create an incentive program that will reduce personal vulnerability to hazard events

17. Inform public about the importance of “soft” shoreline (i.e., coast, lake or river) protection measures

18. Review flood and power outage scenarios with industry (i.e., Connor Bros, Cooke Aquaculture, and water supplier)

to identify risks and identify actions to minimize impact

There is an important need to carry out further research, planning, and monitoring activities in order to verify and 

confirm potential risks and establish clearer priorities and direction for climate change adaptation.

19. Continue to identify vulnerable or aging stormwater and sewer infrastructure and strategically improve these

infrastructures to minimize flood and erosion damage to the community based on updated IDF curves

20. Research and monitor climate change impacts on fisheries (i.e., herring, lobster, salmon aquaculture) and

GREEN SPACE (PROTECT, ENHANCE AND RESTORE)

COMMUNITY ENGAGEMENT (EDUCATION, 
CONSULTATION AND PARTNERSHIPS)

RESEARCH, MONITORING AND PLANNING

7. Create and update emergency response plan and make publically accessible

8. Mandatory registration in the Sentinel System

9. Increase community education efforts for emergency preparedness so that a greater percentage of residents will

be prepared to face adverse conditions for up to 72 hours

10. Improve collaboration with local community resources (i.e., churches, businesses, foodbanks) and government

service providers (i.e., community services)

11. Continue and improve regional emergency planning efforts
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agriculture (i.e., blueberries)

21. Research how to diversify the economy either by expanding into different sectors, or by promoting adaptation

measures that increase resilience within the sector

22. Determine if there is a method for safeguarding the salt water pump house (located at the back shore)

23. Update rainfall intensity-duration-frequency curves (IDF)

24. Set up local climate hazard recording system for infrastructure. This would assist in monitoring whether climate

impacts are getting worse, how expensive these impacts are for the municipality, and for evaluating whether

interventions may be required.

25. Research incentive options available to help reduce personal vulnerability to climate hazard events (i.e., subsides

when purchasing a back-water valve or generator)

26. Research fee to help cover costs of climate change adaptation measures (i.e., stormwater fee)

It is important to remember that climate change adaptation is an ongoing process that requires the commitment and 

the flexibility to respond to new information as it emerges from ongoing science and research. There is also a continual 

need to update and reflect on any environmental changes being seen on the ground. The review should take into 

consideration the following: 

• Any observed changes in climate or impacts that occurred;

• Successful actions implemented;

• Barriers and amend actions to enable successful implementation;

• Re-evaluation of timelines as information on impacts and funding is updated.

27. Conduct a regular review of this plan to ensure that it remains consistent with changing conditions and climate

change science, provincial regulations, and community needs.

The purpose of the Climate Action Committee is to initiate climate action, help implement actions identified in the 

climate change adaptation action plan, and provide advice on climate change and environmental considerations.  The 

Climate Action Committee’s mandate should be to recommend to Council on all matters referred to the Committee, 

including:

•  Implementing and updating the Village of Blacks Harbour Climate Change Adaptation Action Plan;

•  Implementing and updating the Village of Blacks Harbour Greenhouse Gas Emission   Local Action Plan;

•  Researching and recommending potential climate change funding avenues;

•  Undertaking and recommending additional measures to address climate change;

•  Recommending plans, studies, and initiatives related to the environment.

28. Establish a Climate Change Action Committee to provide oversight and further direction to the implementation

of the climate change adaptation action plan including yearly updates and reporting to City Council and the

community at large.

29. Bi-yearly meetings of Climate Change Action Committee

30. Yearly Reporting to Town Council on climate change adaptation activities & updates

CLIMATE CHANGE ACTION PLAN REVIEW

ESTABLISH A CLIMATE CHANGE ACTION COMMITTEE
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IMPLEMENTATION SCHEDULE 

5.3
VILLAGE OF BLACKS HARBOUR CLIMATE CHANGE ADAPTATION ACTION PLAN

IMPLEMENTATION SCHEDULE

Action TERM ( YEARS) Lead

1-2 3-4 5+

1 Undergo a comprehensive review of planning documents keeping 
climate change considerations in mind

  X Municipality

2 A waiver (or acknowledgement form) must be signed for 
development located in known flood prone areas at the time of 
a building permit application. Provide education on voluntary 
measures that can be taken to protect from flooding.

X Municipality

3 Adopt new minimum floor elevation requirements for habitable 
space, electrical and mechanical systems associated with new 
buildings 

X Municipality

4 Adopt additional landscaping provisions which will assist in 
containing storm-water run-off (e.g. parking lot design, street 
trees)

X Municipality

5 Adopt an increased development setback (horizontal, vertical or 
both) from watercourses based on 1:100 year sea-level flooding 
scenario and wet areas map 

X Municipality

6 Update design criteria and specifications for new infrastructure 
design or replacement of existing infrastructure (i.e., culverts) to 
reflect data based on updated IDF curves, 1:100 year sea-level 
flooding scenario, and wet areas map 

X Municipality

7 Create and update emergency response plan and make publically 
accessible 

X X X Municipality

8 Mandatory registration in the Sentinel System X Municipality

9 Increase community education efforts for emergency 
preparedness so that a greater percentage of residents will be 
prepared to face adverse conditions for up to 72 hours

X X X Municipality

10 Improve collaboration with local community resources (i.e., 
churches, businesses, foodbanks) and government service 
providers (i.e., community services)

X X X Municipality, 
Regional 
EMO, RSC

11 Continue and improve regional emergency planning efforts X X X Regional 
EMO, RSC
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12 Enhance existing buffer zones and green space X X X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

13 Increase protection of local aquifer that supplies water to Blacks 
Harbour, Beaver Harbour and Pennfield

X Municipality

14 Host a public information session, or workshop/tradeshow once 
a year that leads to increased public awareness and personal 
resiliency to climate change and/or climate change impacts (i.e., 
rain barrel workshop) 

X X X Eastern 
Charlotte 
Waterways 
Inc.

15 Develop a flood and/or storm preparedness guide for residents 
which includes personal, municipal, and provincial responsibilities 
during a flood/storm event. This can be adapted from existing 
guidelines (i.e., Moncton’s Homeowners Guide to Flood 
Protection)

X Eastern 
Charlotte 
Waterways 
Inc., RSC

16 Create an incentive program that to reduce personal vulnerability 
to hazard events

X Municipality

17 Inform public about the importance of “soft” shoreline (i.e., coast, 
lake or river) protection measures

X X X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

18 Review flood scenarios with industry (i.e., Connor Bros, Cooke 
Aquaculture) to identify  risks and identify proposed actions

X Municipality, 
Connor 
Bros, Cooke 
Aquaculture

19 Continue to identify vulnerable or aging stormwater and sewer 
infrastructure and strategically improve these infrastructures to 
minimize flood and erosion damage to the community based on 
updated IDF curves

X X X Municipality

20 Examine climate change impacts on fisheries (i.e., herring, lobster, 
salmon aquaculture)

X X X DFO, 
Huntsman 
Marine 
Science 
Centre, 
Eastern 
Charlotte 
Waterways, 
BoFEP

21 Research into diversifying the economy either by expanding 
climate sensitive sectors or by promoting adaptation measures 
that increase resilience within the sector 

X X X DFO, 
Huntsman 
Marine 
Science 
Centre, 
Eastern 
Charlotte 
Waterways, 
BoFEP

22 Determine if there is a method for safeguarding the salt water 
pump house (located at the back shore)

X Municipality

23 Update rainfall intensity-duration-frequency curves (IDF) X Municipality
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24 Set up local climate hazard recording system for infrastructure. 
This would assist in monitoring whether climate impacts 
are getting worse, how expensive these impacts are for the 
municipality, and for evaluating whether interventions may be 
required.

X Municipality, 
RSC

25 Research incentive options available to help reduce personal 
vulnerability to flooding events (i.e., rebates, subsides when 
purchasing a back-water valve or sump pump)

X Eastern 
Charlotte 
Waterways 
Inc., RSC, 
Municipality

26 Research fee to help cover costs of climate change adaptation 
measures (i.e., stormwater fee)

X Eastern 
Charlotte 
Waterways 
Inc., RSC, 
Municipality

27 Conduct a regular review of this plan (approximately every 
2 years) to ensure that it remains consistent with changing 
conditions and climate change science, provincial regulations, and 
community needs.

X X X Blacks 
Harbour 
Climate 
Change 
Action 
Committee

28 Establish a Climate Change Action Committee to provide 
oversight and further direction to the implementation of the 
climate change adaptation action plan including yearly updates 
and reporting to City Council and the community at large.

X Municipality

29 Bi-yearly meetings of Climate Change Action Committee X X X Blacks 
Harbour 
Climate 
Change 
Action 
Committee

30 Yearly Reporting to Town Council on climate change adaptation 
activities & updates

X X X Blacks 
Harbour 
Climate 
Change 
Action 
Committee
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GRAND MANAN
6.0
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IMPACTS
6.1
Anticipated changes to climate variables, as described in Section 1.2, will cause impacts that will be felt across the 
municipality. An example of a climate change impact is increased street flooding caused by increases in intensity and 
duration of rainfall. The most relevant climate change impacts Grand Manan Island will experience are summarized 
below. The impacts may be to different service areas such as port and harbour management, fisheries, or tourism. To 
learn more about the likelihood and risk associated with each impact, please visit Eastern Charlotte Waterways Inc. 

website to access the full risk assessment: www.ecwinc.org/climate.

IMPACT SERVICE AREA RISK

SEA-LEVEL RISE

Increased damage along the coast and to coastline structures from storm 
surge, flooding and salt water intrusion

• Port and Harbour
Management

High

Increase in shoreline erosion affecting natural environments and public 
amenities such as parks, trails and access to the water

• Culture and Tourism Medium

Increased damage along the coast and to coastline structures from storm 
surge, flooding and salt water intrusion

• Housing Low

CHANGING OCEAN

Ecosystem shifts, hypoxia, productivity shifts and species migration • Fisheries Medium

Changing ocean acidity - calcium carbonate shells • Fisheries Medium

Aquatic Invasive Species - tunicates, green crab • Fisheries Medium-Low

TABLE 6: GRAND MANAN ISLAND CLIMATE CHANGE IMPACTS AND RISK (KILLORN 
AND REEDER, 2015). 

GRAND MANAN 
6.0
The island of Grand Manan is the largest of the islands in the Bay of Fundy, located 32 kilometers south of Blacks 
Harbour (Province of New Brunswick, 2015). The main industry of the village has always been fisheries, and more 
recently, the lobster industry has flourished. The tourism industry also continues to grow on Grand Manan as whale 
watching, sea kayaking, and bird watching have made this area favourable to domestic and international tourists 
alike. Additionally, Seal Cove has been designated as a National Historic Site of Canada, as it remains comparatively 
unchanged since the 19th century. In 1995, the village was incorporated when five small settlements on the island 
were amalgamated into what is now known as the Village of Grand Manan, a single municipality (Village of Grand 
Manan, 2015). Statistics Canada reported that the population of Grand Manan was just over 2,300 in 2011 based on the 
National Household Survey (Statistics Canada, 2012). 

Climate change has not had a significant impact on the island to date, however, there is critical infrastructure such as 
wharves and physical structures on the island that are threatened by rising sea-levels and storm surge; and the fishing 
industry is threatened by a changing ocean (Signer et al., 2014).
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ACTIONS

6.2
A suite of adaptation actions has been identified to minimize the impacts of climate change and build a more resilient 

community. The actions range from low cost and easy to implement, to larger, more complex projects. The actions were 

chosen through recommendations made by the working groups in the vulnerability assessment, risk assessment, and 

consultation with municipal and provincial officials. The actions fall under the following five categories:

• Modifying policies, procedures, standards (e.g. by-laws, development plans, operating  practices, codes);

• Emergency planning;

•  Protecting, enhancing or restoring green space;

• Improving community awareness and education; and

•  Research, monitoring and priority setting.

Actions are listed with timing and accountability information in a comprehensive implementation schedule found 

in Section 6.3. Some actions signal necessary collaboration with the regional and provincial governments, and it is 

recognized that local adaptation is reliant on close ties and joint actions with other levels of government, residents, the 

private sector, and community gruop.

The Town can have a significant impact on the community’s overall climate change adaptation and mitigation ability by 

including climate change considerations into the municipal planning documents (i.e., zoning by-law, building by-law, 

municipal plan). By incorporating climate change considerations into planning documents, the Town can increase the 

community’s resiliency to the current and projected impacts of climate change. Considerations may mean that certain 

conditions need to be met before development is permitted, or that development is prohibited in certain areas based 

on 1:100-year sea-level flooding scenarios, and wet areas mapping. Proposed changes include: 

1. Undergo a comprehensive review of planning documents keeping climate change considerations in mind

2. Create an acknowledgement form that must be signed for development located in known flood prone areas at

the time of a building permit application. Voluntary measures that can be taken to protect from flooding should

accompany the acknowledgement form via a brochure.

3. Adopt an increased development setback (horizontal, vertical or both) from watercourses based on 1:100-year sea-

level flooding scenario and wet areas map

4. Update design criteria and specifications for new infrastructure design or replacement of existing infrastructure

(i.e., culverts) to reflect data based on updated IDF curves, 1:100-year sea-level flooding scenario, and wet areas

map

ADAPTATION POLICIES, PROCEDURES AND STANDARDS
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While the Municipality already has an emergency response plan, there is a need to update it regularly. Once in place, it 

will be important to communicate the plans to the community at large, and make them publically available. In addition, 

personal preparedness needs to remain a key strategy in regional and local emergency planning efforts.  Municipal, 

regional and provincial governments must coordinate public awareness so that a greater percentage of residents will 

be prepared to face adverse conditions for up to 72 hours.

5. Update emergency response plan and make publically accessible

6. Mandatory registration in the Sentinel System

7. Increase community education efforts for emergency preparedness so that a greater percentage of residents will

be prepared to face adverse conditions for up to 72 hours

Keeping lands that are prone to flooding (i.e., riparian zones, flood plains, wetlands, marshes) as natural as possible not 

only enhances green space within the community and protects the environment, but also allows these ecosystems to 

become natural buffers for flood waters, thereby reducing the need for expensive municipal infrastructure to control 

flooding.

8. Enhance existing buffer zones and green space

Helping the community understand and respond to climate change is a key aspect of climate change adaptation. There 

are a number of important ways in which community education, consultation and partnerships can assist to reduce and 

address the potential impacts of climate change. 

9. Host a public information session, or workshop/tradeshow once a year that leads to increased public awareness

and personal resiliency to climate change and/or climate change impacts

10. Inform public about the importance of “soft” shoreline (i.e., coast, lake or river) protection measures

11. Develop a public education program focusing on Lyme disease

12. Meet with federal government to discuss aging wharf infrastructure and identify actions to minimize impact on the

community

EMERGENCY PLANNING

GREEN SPACE (PROTECT, ENHANCE AND RESTORE)

COMMUNITY ENGAGEMENT (EDUCATION, 
CONSULTATION AND PARTNERSHIPS)
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There is an important need to carry out further research, planning, and monitoring activities in order to verify and 

confirm potential risks and establish clearer priorities and direction for climate change adaptation.Continue to identify 

vulnerable or aging critical infrastructure (i.e., wharves) and strategically improve these infrastructures to minimize 

manage to the community

13. Update rainfall intensity-duration-frequency curves (IDF)

14. Set up local climate hazard recording system for infrastructure. This would assist in monitoring whether climate

impacts are getting worse, how expensive these impacts are for the municipality, and for evaluating whether

interventions may be required.

15. Research and monitor climate change impacts on fisheries (i.e., herring, lobster, salmon aquaculture) and

agriculture

16. Research how to diversify the economy either by expanding into different sectors, or by promoting adaptation

measures that increase resilience within the sector

It is important to remember that climate change adaptation is an ongoing process that requires the commitment and 

the flexibility to respond to new information as it emerges from ongoing science and research. There is also a continual 

need to update and reflect on any environmental changes being seen on the ground. The review should take into 

consideration the following: 

• Any observed changes in climate or impacts that occurred;

• Successful actions implemented;

• Barriers and amend actions to enable successful implementation;

• Re-evaluation of timelines as information on impacts and funding is updated.

17. Conduct a regular review of this plan to ensure that it remains consistent with changing conditions and climate

change science, provincial regulations, and community needs.

The purpose of the Climate Action Committee is to initiate climate action, help implement actions identified in the 

climate change adaptation action plan, and provide advice on climate change and environmental considerations.  The 

Climate Action Committee’s mandate should be to recommend to Council on all matters referred to the Committee, 

including:

• Implementing and updating the Grand Manan Climate Change Adaptation Action Plan;

• Implementing and updating the Grand Manan Greenhouse Gas Emission  Local Action Plan;

• Researching and recommending potential climate change funding avenues;

• Undertaking and recommending additional measures to address climate change;

• Recommending plans, studies, and initiatives related to the environment.

18. Establish a Climate Change Action Committee to provide oversight and further direction to the implementation

of the climate change adaptation action plan including yearly updates and reporting to City Council and the

community at large.

19. Bi-yearly meetings of Climate Change Action Committee

20. Yearly Reporting to Town Council on climate change adaptation activities & updates

RESEARCH, MONITORING AND PLANNING

CLIMATE CHANGE ACTION PLAN REVIEW

ESTABLISH A CLIMATE CHANGE ACTION COMMITTEE
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IMPLEMENTATION SCHEDULE 

6.3
VILLAGE OF GRAND MANAN CLIMATE CHANGE ADAPTATION ACTION PLAN

IMPLEMENTATION SCHEDULE

Action TERM (YEARS) Lead

1-2 3-4 5+

1 Undergo a comprehensive review of planning documents keeping 
climate change considerations in mind

X Municipality

2 A waiver (or acknowledgement form) must be signed for 
development located in known flood prone areas at the time of 
a building permit application. Provide education on voluntary 
measures that can be taken to protect from flooding.

X Municipality

3 Adopt an increased development setback (horizontal, vertical or 
both) from watercourses based on 1:100 year sea-level flooding 
scenario and wet areas map

X Municipality

4 Update design criteria and specifications for new infrastructure 
design or replacement of existing infrastructure (i.e., culverts) to 
reflect data based on updated IDF curves, 1:100 year sea-level 
flooding scenario, and wet areas map

X Municipality

5 Update emergency response plan and make publically accessible X X X Municipality

6 Mandatory registration in the Sentinel System X Municipality

7 Increase community education efforts for emergency 
preparedness so that a greater percentage of residents will be 
prepared to face adverse conditions for up to 72 hours

X X X Municipality, 
Regional 
EMO, 
Provincial 
EMO, RSC, 
Eastern 
Charlotte 
Waterways 
Inc.

8 Enhance existing buffer zones and green space X X X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

9 Host a public information session, or workshop/tradeshow once 
a year that leads to increased public awareness and personal 
resiliency to climate change and/or climate change impacts  

X X X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

10 Inform public about the importance of “soft” shoreline (i.e., coast, 
lake or river) protection measures

X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality
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11 Develop a public education program focusing on lyme disease X Eastern 
Charlotte 
Waterways 
Inc., 
Municipality

12 Meet with federal government to discuss aging wharf 
infrastructure and proposed actions

X Municipality

13 Continue to identify vulnerable or aging stormwater infrastructure 
and strategically improve these infrastructures to minimize flood 
and erosion damage to the community

X X X Municipality

14 Update rainfall intensity-duration-frequency curves (IDF)

X

15 Set up local climate hazard recording system for infrastructure. 
This would assist in monitoring whether climate impacts 
are getting worse, how expensive these impacts are for the 
municipality, and for evaluating whether interventions may be 
required

X Municipality, 
RSC

16 Examine climate change impacts on fisheries (i.e., herring, lobster, 
salmon aquaculture)

X X X DFO, 
Huntsman 
Marine 
Science 
Centre, 
Eastern 
Charlotte 
Waterways, 
BoFEP

17 Research into diversifying the economy either by expanding 
climate sensitive sectors or by promoting adaptation measures 
that increase resilience within the sector 

X X X DFO, 
Huntsman 
Marine 
Science 
Centre, 
Eastern 
Charlotte 
Waterways, 
BoFEP

18 Conduct a regular review of this plan (approximately every 
2 years) to ensure that it remains consistent with changing 
conditions and climate change science, provincial regulations, and 
community needs.

X X X Grand Manan 
Climate 
Change 
Action 
Committee

19 Establish a Climate Change Action Committee to provide 
oversight and further direction to the implementation of the 
climate change adaptation action plan including yearly updates 
and reporting to City Council and the community at large

X Municipality

20 Bi-yearly meetings of Climate Change Action Committee X X X Grand Manan 
Climate 
Change 
Action 
Committee

21 Yearly Reporting to Town Council on climate change adaptation 
activities & updates

X X X Grand Manan 
Climate 
Change 
Action 
Committee
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APPENDIX A 

St. Stephen 

  

Map 1: East St. Stephen projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



  

Map 2: West St. Stephen projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



 

Saint Andrews 

  

Map 3: Saint Andrews projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



  

Map 4: Saint Andrews Point projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



  

Map 5: East Saint Andrews projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



  

Map 6: Saint Andrews Wharf projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



  

Map 7: West Saint Andrews projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



St. George 

  

Map 8: St. George depth to water table values. 



Blacks Harbour 

  

Map 9: Blacks Harbour projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



 

Grand Manan 

 

  

Map 10: North Head, Grand Manan projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 



 

 

Map 11: Castalia, Grand Manan projected 1 and 100 year storm surge 
return periods for 2055 and 2100 & depth to water table values. 
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