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Executive Summary 
 

 

The impacts of climate change are becoming increasingly evident in New Brunswick. The damages from 

coastal and inland flooding are gaining in severity, and the impacts associated with hotter summers and 

increased precipitation are becoming more tangible. The Province of New Brunswick, via its 

Environmental Trust Fund, is helping communities plan for the effects of climate change. The Town of 

Riverview is committed to taking a proactive approach to ensure future infrastructure investments take 

the impacts of climate change into account. It also recognizes the importance of identifying existing 

infrastructure that may be vulnerable to climate-related events.  

This plan is Phase One of Riverview’s two-phase climate change adaptation strategy. Phase One focuses 

on the Town’s specific context, including demographics and past experiences with climate-related 

events such as hurricanes and floods. The report outlines the various ways the climate is changing in 

Southeast New Brunswick, and the potential impacts this may cause on municipal infrastructure 

including roads, sanitary and storm systems, and recreational assets.  

The Climate Change Adaptation Steering Committee, which is comprised of members of the Town’s 

administration and council, Planning staff, as well as various stakeholders from community 

organizations, evaluated mapping data to identify vulnerabilities to the effects of sea level rise along the 

Petitcodiac River. A public survey was also conducted to gain perspective on citizens’ level of knowledge 

and concern with regards to climate change. These exercises form the preliminary stage in consultation. 

Additional engagement sessions will occur as part of Phase Two. 
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Glossary 
 

Adaptation The process of adjustment to actual or expected climate and its effects. In human 
systems, adaptation seeks to moderate or avoid harm or exploit beneficial 
opportunities. In some natural systems, human intervention may facilitate adjustment 
to expected climate and its effects. (IPCC, 2014) 

Asset  A physical component of a facility, which has value, enables services to be provided and 
has an economic life of greater than 12 months. (IMMM, 2015) 

Asset management The combination of management, financial, economic, engineering, operational, and 
other practices applied to physical assets with the objective of providing the required 
level of service in the most cost-effective manner. (IMMM, 2015) 

Baseline The state against which change is measured. The term ‘baseline scenarios’ refers to 
scenarios that are based on the assumption that no mitigation policies or measures will 
be implemented beyond those that are already in force and/or are legislated or 
planned to be adopted. (IPCC, 2014) 

Climate change A change of climate which is attributed directly or indirectly to human activity that 
alters the composition of the global atmosphere and which is in addition to natural 
climate variability observed over comparable time periods. (UNFCCC, 1992) 

Climate scenario A plausible and often simplified representation of the future climate, based on an 
internally consistent set of climatological relationships that has been constructed for 
explicit use in investigating the potential consequences of anthropogenic climate 
change, often serving as input to impact models. (IPCC, 2014) 

Community-based 
adaptation 

An approach to adaptation that aims to include vulnerable people in the design and 
implementation of adaptation measures. Includes simple, but accessible, technologies 
such as storing freshwater during flooding or raising the level of houses near the sea. 
(Forsyth, 2017) 

Flood scenarios A representation of the impact and the probability for an area to become flooded over 
different time horizons. 

Geodetic datum A vertical height reference system (CGVD2013) used in flood mapping scenarios.  
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Greenhouse gas Gaseous constituents of the atmosphere, both natural and anthropogenic, that absorb 
and emit radiation at specific wavelengths within the spectrum of terrestrial radiation 
emitted by the earth’s surface, the atmosphere itself, and by clouds. (IPCC, 2014) 

Green infrastructure Designed and engineered elements that have been created to mimic natural functions 
and processes in the service of human interests. (MNAI, 2017) 

Impacts The adverse and beneficial effects of climate change on natural and human systems. 
Depending on the consideration of adaptation, one can distinguish between potential 
impacts and residual impacts. (Natural Resources Canada, 2019) 

Mitigation A human intervention to reduce the sources or enhance the sinks of greenhouse gases 
(GHGs) and other substances which may contribute directly or indirectly to limiting 
climate change. (IPCC, 2014) 

Municipal plan Sets out the policies and intent of the local government regarding the land 
use planning and development of a community. (GNB, 2002) 

Natural asset A complex web of biological, chemical, and physical processes produce ecosystem 
goods and services that flow like interest or dividends from those stocks, supporting all 
life on earth and deeply influencing the quality of human life. (MNAI, 2017)  

Precautionary 
principle 

Precautionary measures to anticipate, prevent, or minimize the causes of climate 
change and mitigate its adverse effects. (UNFCC, 1992)  

Representative 
Concentration 
Pathways (RCP) 

Scenarios that include time series of emissions and concentrations of the full suite of 
greenhouse gases (GHGs) and aerosols and chemically active gases, as well as land 
use/land cover. (IPCC, 2014) 

Resilience The capacity of social, economic, and environmental systems to cope with a hazardous 
event or trend or disturbance, responding or reorganizing in ways that maintain their 
essential function, identity, and structure, while also maintaining the capacity for 
adaptation, learning, and transformation. (Arctic Council, 2013) 
  

Storm Surge The difference between the observed water level and the predicted astronomical tide. 
Caused by strong winds and often increased further by unusually low air pressure. 
(GNB)  

Sustainability Development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs. (Brundtland Commission, 1987) 



vii 
 

Wetland Land that has the water table at, near, or above the land’s surface, or which is 
saturated, for a long enough period to promote wetland or aquatic processes as 
indicated by hydric soils, hydrophytic vegetation, and various kinds of biological 
activities adapted to the wet environment. (GNB) 
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Introduction 
 

The Town of Riverview is committed to act on behalf of the welfare of its residents. Whether through 

reducing its greenhouse gas emissions or by investing in sustainable projects, the community has been 

pro-active to protect the natural environment that gives the Town its distinctive feeling. At the Regular 

Council meeting of March 9, 2020, Town Council officially declared a climate emergency at the request 

of Riverview High School students.  

As recognized by the world’s scientific community, even radical modifications to our ways of living will 

not stop the climatic changes that we are already experiencing. A growing concern for the matter has 

led the Province in New Brunswick to take measures to increase the resiliency of its communities. The 

2016 provincial action plan to adapt to current and anticipated challenges related to climate change, 

called “Transitioning to a low-carbon economy”, highlighted the need for communities to prepare plans 

adapted to their local context. This action plan was accompanied by the “Guide to Climate Change 

Adaptation Planning for New Brunswick Communities” to aid in the implantation. The following 

document is part of Riverview’s adaptation plan, which starts by identifying areas, assets and individuals 

who are the most likely to be impacted by climate change. 

This document is presented in four chapters. It first describes Riverview’s unique context by providing 

the background information that will help define appropriate adaptation measures. The second chapter 

describes the community’s current climate profile and the latest research available to help understand 

how climate may change. The third chapter identifies the climate impacts that are the most critical for 

the community and how they can be expected to evolve over time. Finally, the fourth chapter identifies 

the assets and areas that are the most vulnerable in Riverview and ranks them according to their 

vulnerability rating. This assessment, which is meant to be an ongoing exercise as the Town continues to 

grow and as climate change previsions are perfected, will inform the solutions to adopt in a future 

action plan. 

 

Riverview Climate Change Adaptation Committee 
 

An interdisciplinary working group was formed to ensure a diverse spectrum of local knowledge on the 

vulnerabilities related to climate change. The Riverview Climate Change Adaptation Committee was 

composed of community members representing environmental groups, students, emergency response 

organizations, the provincial government, as well as municipal council and administration. 

The Committee convened on several occasions where members shared their knowledge of previous 

climate events and helped identify the most vulnerable assets and areas within the Town. Members also 

helped facilitate communication with various stakeholders and the public who participated in identifying 

the most pressing areas regarding climate change hazards. The Committee has provided invaluable 

feedback during the drafting of the following adaptation plan. 
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Public Online Survey 
 

During this preliminary phase of developing the Town’s Climate Adaptation Plan, a public survey was 

developed to gauge citizens’ awareness of the effects of climate change, as well as to identify areas of 

concern. The survey was posted on the Town’s website and advertised via social media. Questions 

focused on age, length of time the respondent has lived in the Town, and personal experience with the 

impacts of climate change. Respondents were also asked about their personal level of preparedness to a 

climate emergency, as well as their opinions on how well they feel the Town is prepared for a climate 

emergency. 

In all, 303 respondents replied to the survey. Respondents varied in age, with most replies coming from 

those in the under-19 cohort. In general, respondents were somewhat-to-very aware of the impacts of 

climate change, and many pointed to the ways they had personally been impacted, particularly with 

regards to flooding and power outages due to ice storms. The Petitcodiac River was identified as an area 

of the Town that should be treated as vulnerable when considering future development. Though many 

respondents recognized the impacts of a changing climate, many respondents admitted they were 

unaware of how best to prepare for an emergency.   

A detailed list of responses is provided in Annex A of this report. 

 

 

 

 

  

Public notice of the climate change survey on the Town’s Facebook page, 

February 11, 2020. 
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Chapter 1: Background and Context 
 

In order to adequately plan for climate change, it is important to understand the community context. 

This section provides background information that will form the basis of the climate change risk 

assessment. This will ensure that the plan is adapted to Riverview’s unique context and that municipal 

staff is well aware of the community’s strengths and challenges. 

 

1.1 History 
 

The Town of Riverview is located in on the south bank of the Petitcodiac River in Albert County, 

Southeast New Brunswick. Originally part of the Hillsborough Parish, current-day Riverview was set off 

in 1828 when it became known as the Parish of Coverdale. By 1851, the Parish had a population of 902 

persons. In 1966, the Parish’s County Councils were replaced by incorporated villages. The Town of 

Riverview was formed shortly after in 1973 with the amalgamation of three villages: Bridgedale, 

Gunningsville and Riverview Heights. Riverview is today part of the tri-community region along with 

Moncton and Dieppe. 

Figure 1. Town of Riverview 
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1.2 Demographic Evolution 
 

The population of Riverview has been steadily increasing since its incorporation. Between 1981 and 

2016, the population went from slightly under 15,000 to now close to 20,000 persons, representing a 

30% increase (Figure 2). During this period, the population of the City of Moncton also increased at the 

same rate, while the province only grew by 7%. Today, Riverview is the province’s fifth largest 

municipality. 

 

Figure 2. Population of Riverview. Source: Canadian Census 

 

In Riverview, the population is distributed among similar age groups as throughout the province (Figure 

3). However, Riverview features a greater proportion of young people and a lower proportion of people 

approaching retirement age.  

 

Figure 3. Age group distribution in 2016. Source: Canadian Census 
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1.3 Development 
 

Between 2009 and 2018, more than 2000 construction permits were issued by the Town of Riverview, 

for a value totaling more than $248 million (Figure 4). Growth was particularly strong at the turn of the 

decade, when the number and the value of the permits issued was at its highest, also matching a bump 

in population growth. Permit values have remained steady at around $20 million per year following a 

peak in 2012.

 

Figure 4. Permits issued by the town of Riverview. Source: Town of Riverview 
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Figure 5. Jobs held by Riverview residents in 2016. Source: Canadian Census 

Riverview takes pride in being mostly a residential community for people working in the Greater 

Moncton area. There are a small number of industries in the municipality and the Town has in its 

municipal plan the objective to grow its number of employment opportunities. Efforts to attract 

employers to the area has brought Tech Mahindra, a multinational information technology company, to 

open a service center in 2018 that employs more than 100 individuals. 

 

1.4.1 Town Revenue 
 

The Town of Riverview has a strategic objective of maintaining the lowest residential tax rate in the tri-

community area, which has only increased by a small percentage since 2003. Avoiding significant tax 

rate increases means that the Town must invest strategically in its existing infrastructure and future 

capital upgrades. Transfers from higher levels of government, such as the federal Gas Tax Fund, are an 

important source of financing to cover required infrastructure spending. In 2018, they accounted for 

14% of the town’s total budget (Figure 6).  
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Figure 6. Riverview's 2018 sources of revenue. Source: Town of Riverview 

 

1.5 Infrastructure 
 

According to Riverview’s 2017 Asset Management Plan, it is estimated that the Town has close to $300 

million worth of tangible capital assets. This includes infrastructure related to potable water and 

wastewater, transportation and drainage, parks and recreation, facilities, and a vehicle fleet. As the 

Town’s infrastructure portfolio is relatively new, estimates place the assets in a mostly good-fair state of 

repair (Figure 7). However, this also means that they are going through their lifecycle at the same rate 

and will need replacement at a similar point in time. The assets which will require the most important 

investments are the ones related to water, as 13% of them are estimated to be in a poor or very poor 

condition. The 2017 Asset Management Plan estimated that many of them will reach the end of their 

useful life around 2049.  
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Figure 7. Riverview's asset condition distribution in 2017. Source: Town of Riverview 

 

1.5.1 Roads 
 

There are more than 129 kilometers of road in the town which are estimated to be worth $97.5 million, 

excluding features such as street lights, traffic signals and sidewalks. Their relatively young age means 

that the Town’s roads are likely to be in good or very good condition. Riverview’s 10-year capital plan 

(2019 – 2029) forecasts spending on average $1.2 million per year for asphalting and resurfacing, and 

$2.3 million annually for local improvement reconstruction works.  

 

1.5.2 Drinking Water 
 

Riverview’s potable water comes from Turtle Creek, located southwest of the Town in Albert County. 

This is the same supply that services the residents of Moncton and Dieppe. The Town maintains more 

than 114 kilometers of potable water mains and 8 kilometers of distribution mains. Only a limited 

number of houses, located near the western and southern limits of Town, rely on private wells.  

 

1.5.3 Storm water 
 

There are more than 101 kilometers of storm sewers and 13 culverts in Riverview’s portfolio. Together, 

they are worth $27.8 million (including manholes, catch basins, etc). With an average age of 24.5 years, 

most of the storm sewers are estimated to be in good to very good condition. Some of the corrugated 
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steel pipe culverts are nearing their expected useful life of 25 years old and will be replaced with 

concrete, PVC or HDPE culverts. 

 

1.5.4 Wastewater 
 

The tri-community area’s wastewater is treated in Riverview by TransAqua, the new name of the 

Greater Moncton Wastewater Commission. With the help of funding from provincial and federal 

sources, the shared facility is currently being upgraded and modernized to comply with federal 

regulations that will enhance the protection of the Petitcodiac River in which the treated waters are 

released.   

In 2018, Riverview paid more than $1.7 million in user fees to TransAqua. The town has more than 124 

kilometers of wastewater sewers (either force mains, local or trunk sewers) and one lift station. 

Combined, these assets are worth more than $40 million and should not need substantial maintenance 

in the near future.  

 

1.6 Greater Moncton’s Climate Change Plans 
 

Over the last few years, multiple reports have been written regarding climate change and environmental 

issues in the Greater Moncton area.  They provide a good starting point to create a climate change 

adaptation plan that is specially tailored for the Town of Riverview.  

In 2011, the tri-community area was the subject of a report prepared by AMEC to help define what 

climate change means for the region. The report highlighted that water-related events, such as storms 

and floods, are the greatest immediate threat for the region. This report served as the base to develop 

the City of Moncton’s 2013 Climate Change Adaptation and Flood Management Strategy, which 

assessed the impacts of extreme climate events on its infrastructure and proposed solutions to mitigate 

potential risks. 

Dieppe prepared its Climate Change Adaptation Plan in 2014, also largely basely on the 2011 AMEC 

study. This plan presents an introduction to climate change and focuses on the Petitcodiac River 

flooding risks. It assesses the impact of such flooding and proposes general recommendations that lead 

to a flood protection action plan developed by AMEC in 2015. 

Recently, other communities in New Brunswick, such as Bathurst, Sackville, Port Elgin, and the 

municipalities of the Acadian Peninsula, developed their own risk assessment and adaption plans. The 

province prepared a Climate Change Action Plan for 2014-2020 and, in 2016, published an updated plan 

focussing on reducing greenhouse gases emissions while maintaining economic development and 

empowering communities to adapt to the effects of climate change.  

Riverview has also taken a proactive approach towards climate change. In 2015, Riverview developed its 

Integrated Community Sustainability Plan to identify strategic priority areas, key stakeholders and 

potential actions to be taken to ensure its prosperity without hurting future generations. These actions 
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aimed at mitigating climate change. The Town now needs to develop an adaptation plan to deal with 

future extreme climate events. 

 

1.7 Notable Climate Events 
 

The tri-community area has a long history of dealing with extreme climate events. The 1869 Saxby Gale 

is often cited as a worst-case scenario for the region. This devastating hurricane event coincided with a 

spring high tide created a storm surge that caused massive flooding that destroyed the Gunningsville 

Bridge linking Riverview with Moncton. More recently, the events below reminded people that weather 

events have serious consequences and that their increasing frequency requires adaptation measures for 

the community’s long-term sustainability.  

 

1.7.1 September 1999 Flooding 
 

The tropical storm Harvey brought unusual rainfalls in New Brunswick in September 1999 (Error! 

Reference source not found.Error! Reference source not found.). In two days, the Greater Moncton 

area received 150 mm of rain (a 100-year record), which had a heavy impact on Riverview residents: 

both Hillsborough and Pine Glen roads were closed due to floodwaters, with the later closed for a 
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complete week due to a massive washout.  There were approximately 60 homes affected by flooding in 

Riverview.  

 

 

 

1.7.2 Record rainfalls and early snowmelt of 2014 
 

On January 14th, 2014, the Greater Moncton area broke a 22-year winter record when it received 30.8 

mm of rain. Combined with snowmelt, the heavy rain created problems in low-lying areas. Again, 

Hillsborough Road was inundated with water that spilled from Mill Creek’s banks. In April of the same 

year, a similar mix of precipitation and melting snow created further floods across the province. 

Hillsborough road was again flooded, this time creating sinkholes which forced a multi-day road closure. 

In December, a nor’easter storm brought a mix of rain and snow that forced the closure of multiple 

roads in the Greater Moncton region. 

 

1.7.3 2017 Forest Fire 
 

Forest fires destroyed more areas than usual across the country in 2017. New Brunswick was no 

different, and this pushed the provincial 

government to issue a province-wide 

burning ban in mid-summer as the fire hazard was at its highest in more than 20 years. Riverview 

residents were affected when a 3-hectare forest fire broke out less than 10 kilometers from the town 

limits on August 5th between Pine Glen Road and Turtle Creek (Figure 9). While there was no evacuation 

order, water bombing was required to put out the fire. The Emergency Measures Organization also set 

up a command centre in case the fire threatened to reach habited areas.  

 

  

Figure 8. Newspaper clippings from September 24, 1999. Source: 
Telegraph News 

Figure 9: Approximate location of 2017 forest fire 
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Chapter 2. Riverview’s Changing Climate 
 

There is a vast body of literature suggesting that climate change is happening across the globe. This is 

associated with an increase in human activity and higher atmospheric greenhouse gas (GHG) 

concentrations. The following section lists the latest available data that shows how the global trends 

translate at the local level.  

 

2.1 Riverview’s climate overview 
 

Environment Canada operates a network of weather stations across the country that records weather 

information on a 24-hour basis. The closest one to Riverview is station “Moncton A – 8103200”, located 

at the Greater Moncton Roméo LeBlanc International Airport. The data recorded by each station is 

available on Environment Canada’s website. Below are the key indicators that describe Greater 

Moncton’s climate (Table 1 and Figure 9). The averages are for the period between 1981 and 2010, a 30-

year interval that the World Meteorological Organization considers as a long enough period to establish 

averages. 

 

Daily Average  5.4 °C   Total precipitation 1200.4 mm   

Average Maximum 10.7 °C   Rainfall 875.7 mm   

Average Minimum 0.1 °C   Snowfall 325.3 cm   

Extreme Maximum 37.2 °C (12 Aug. 1944) Record rainfall 131.8 mm (1st Apr. 1962) 

Extreme Minimum -32.2 °C (14 Jan. 1957) Record snowfall 83.0 cm (1st Feb. 1992) 
Table 1. Greater Moncton's key climate indicators. Source: Environment Canada. 



13 
 

 

Figure 9. Monthly average weather and precipitations between 1981 and 2010. Source: Environment Canada. 

 

2.1.1 Temperature 
 

We are currently at the beginning stages of global climate change. The annual average temperature has 

marginally risen since mid-20th century, but historical data shows that the trend accelerated sharply over 

the last few years (Figure 10).  

Historical data shows that 7 out of the 10 warmest years recorded since 1940 happened in 1999 or later. 

Out of the 10 warmest years, half of them happened in 2010 or later. The three warmest years recorded 

are, in order, 2010, 1999 and 2006.  

 

Figure 10. Average annual weather in Greater Moncton since 1940. Source: Environment Canada 
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Across the globe, temperatures have risen alongside an increase in greenhouse gas concentrations. 

According to the Intergovernmental Panel on Climate Change (IPCC), the world’s foremost authority on 

climate change, this is not a coincidence: temperatures will rise as greenhouse gas concentrations 

continue to increase.  

To forecast how climate will evolve over time, different greenhouse gas concentration scenarios have 

been developed by the IPCC. Called Representative Concentration Pathways (RCP), they range from a 

best-case scenario (RCP 2.6) that would be attainable only by immediate and radical worldwide actions, 

to a worst-case scenario (RCP 8.5) where emissions continue to increase until they stabilize in 2100. 

Research suggests that long-term predictions are best based off RCP 4.5 and RCP 8.5 scenarios1. 

The scenarios show that mean temperatures will rise significantly in southern New Brunswick (Figure 

11). The Greater Moncton region is part of the areas that will be affected the most, rising from 5.4°C to 

between 8.3°C and 10.7°C by 2080.  

 

 

Figure 11. Average annual temperature scenarios. Source: Roy and Huard (2016). 

According to the models, this will translate to an increased number of hot weather days and a reduction 

of days with freezing weather. A summary of the new expected annual temperature outlook is 

presented below (Table 2).  

  Predicted 2080 average 

  Current average RCP4.5 RCP8.5 

Annual days above 25°C 39.8 70.7 96.3 

Annual days above 30°C 4.7 20.7 43.7 

Annual days above 35°C 0.03 1.4 7.5 

Annual days under 0°C 72.2 45.8 30.2 

Annual days under 10°C 11.7 5.1 2.2 

Annual days under 20°C 0.3 0.03 0 

Table 2. Current and forecasted annual climate outlook. Source: Roy and Huard (2016). 

 
1 Taylor, Stouffer and Meehl. (2011). 
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One of the most notable results of this projection is the increase in the number of hot weather days that 

are expected for the Greater Moncton area, with an increase of +39 days where temperature soars 

above 30°C by 2080.  

 

2.1.2 Precipitation 
 

The last few years have been marked by a small increase in the amount of annual precipitation (Figure 

12). However, the science of climate change is less robust regarding expected changes in precipitation, 

due to the complexity of the phenomena (Roy and Huard, 2016, p. 43).  

 

Figure 12. Total annual precipitations recorded at Moncton A. Source: Environment Canada 

The various climate change scenarios all indicate that by 2080 the mean annual precipitation will have 

increased across the province. The biggest changes are expected for the south of province (Figure 13). 
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Figure 13. Annual total precipitation scenarios. Source: Roy and Huard (2016). 

 

The most significant anticipated change is an increase in the number of annual episodes of extreme 

rainfall. The winter and spring months are also expected to receive more precipitation. With a warmer 

climate, there will be less snow and more rain during the cooler months.  The table below summarizes 

the anticipated changes (Table 12).  

 

  Predicted 2080 average 

  Current average RCP4.5 RCP8.5 

Annual total precipitation (mm) 1187.68 1285.13 1328.88 

Winter total precipitation (mm) 297.87 336.73 360.90 

Spring total precipitation (mm) 305.03 334.03 356.34 

Summer total precipitation (mm) 262.79 280.43 283.08 

Fall total precipitation (mm) 311.73 326.97 321.12 

Annual rain days 175.21 171.52 171.66 

Annual snow days 62.63 48.14 36.25 

Table 3. Current and forecasted precipitations. Source: Roy and Huard (2016). 

These changes mean that the Town must use updated Intensity-Duration-Frequency (IDF) curves for the 

purposes of infrastructure planning, design and maintenance. In 2016, a research team at the Western 

University applied the latest climate change scenarios to develop updated tables for more than 700 rain 

stations across the country. The historical and predicted IDF data for the Greater Moncton area is 

presented below (Table 4). 
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Historical IDF data 

Return period 2-Year 5-Year 10-Year 20-Year 25-Year 50-Year 100-Year 

5 min 5.96 8.53 10.34 12.16 12.75 14.64 16.61 

10 min 8.44 12.01 14.47 16.91 17.7 20.19 22.74 

15 min 10.2 14.4 17.4 20.44 21.44 24.64 28 

30 min 13.45 18.51 22.23 26.1 27.4 31.59 36.1 

1 h 17.88 24.27 29.55 35.56 37.68 45 53.57 

2 h 24.46 32.42 38.75 45.78 48.23 56.5 65.93 

6 h 39.53 52.25 60.35 67.89 70.24 77.34 84.18 

12 h 49.13 66.06 77.19 87.81 91.16 101.46 111.62 

24 h 58.06 79.09 93.51 107.72 112.31 126.68 141.32 

 

RCP4.5 IDF estimates 

Return period 2-Year 5-Year 10-Year 20-Year 25-Year 50-Year 100-Year 

5 min 7.11 10.08 12.36 14.53 15.3 18.08 20.97 

10 min 10.08 14.19 17.29 20.19 21.24 24.91 28.74 

15 min 12.17 17.04 20.81 24.46 25.72 30.44 35.33 

30 min 16.03 21.96 26.61 31.3 32.89 39.07 45.5 

1 h 21.18 28.9 34.9 43 45.76 55.59 67.86 

2 h 29.05 38.62 45.67 55.2 58.31 69.92 83.49 

6 h 47.21 61.62 71.92 80.79 84.3 95.34 106.69 

12 h 58.66 78 92.07 104.47 109.4 125.15 141.66 

24 h 69.3 93.55 111.68 128.47 134.75 156.43 178.95 

 

RCP8.5 IDF estimates 

Return period 2-Year 5-Year 10-Year 20-Year 25-Year 50-Year 100-Year 

5 min 7.12 10.32 12.59 14.9 15.66 18.19 20.92 

10 min 10.1 14.53 17.62 20.7 21.7 25.03 28.66 

15 min 12.19 17.43 21.21 25.08 26.36 30.67 35.27 

30 min 16.06 22.41 27.14 32.11 33.78 39.49 45.48 

1 h 21.3 29.32 36.18 43.77 46.48 56.74 69.28 

2 h 29.17 39.21 47.42 56.59 59.73 71.13 84.14 

6 h 47.29 63.21 73.31 82.7 85.62 95.38 105.78 

12 h 58.74 79.94 93.84 107.11 111.31 125.38 140.71 

24 h 69.37 95.73 113.84 131.74 137.54 157.16 178.39 
Table 4. Historical and estimated IDF data (in mm) for the Greater Moncton. Source: IDF_CC Tool (2018). 
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2.1.3 Wind 
 

The science of climate change does not offer clear projections with respect to wind. As noted by the 

Canadian Climate Forum (2014), there is no strong evidence that the maximum annual wind speeds will 

significantly increase over the next century for the coastal areas of the Maritime Provinces. There is also 

no research indicating that the trend would be any different for inland communities. Other research led 

by Environment Canada indicates that the Atlantic Provinces are where wind gusts events already 

happen the most frequently2. Under different climate change scenarios, wind gust events may increase 

across the country, but less so in the Maritimes. However, a small increase in wind gust events could 

bring along a much greater increase in direct impacts. According to a study commissioned by the 

Insurance Bureau of Canada in 2015, the Halifax Metropolitan Region could be faced with an increase of 

16% to 49% in annual wind damage costs to its infrastructure and associated business interruptions by 

2040 depending on the climate change scenario 3. 

Between 1966 and 2009, the North Atlantic basin was hit by 11 tropical storms annually on average, 

with around 6 that turned into a hurricane. Between 2000 and 2013, the number rose to 16 tropical 

storms with 8 of them turning into a hurricane4. On average, the cyclones have shown to be getting 

stronger over the last 30 years5. While there is little scientific consensus regarding the occurrence of 

tropical storms over the next century, recent research suggests there will be a trade-off between their 

intensity and their frequency. While we can perhaps expect a smaller number of hurricanes annually, 

their intensity may grow6.  

2.1.4 Sea-Level Rise 
 

According to the IPCC (2014), sea levels have been rising across the globe since the end of the ice age 

approximately 10,000 years ago. This phenomenon is due to a combination of factors. With warmer 

weather, the polar ice caps and glaciers are melting and releasing a significant amount of water. As well, 

with rising water temperatures, the water molecules expand and physically take up more space. During 

the 20th century, it is estimated that the global sea level rose by 19 cm. Human activity is widely believed 

to be accelerating this process, and by 2100, we can expect a global rise between 52 cm to 98 cm under 

the RCP8.5 scenario. However, even if drastic measures were put in place today across the world to 

reduce GHG concentration (RCP2.6), the global sea level would still likely rise by 26 cm to 55 cm by 2100 

(Figure 14). The trend is also expected to continue after 2100, depending on future concentrations of 

GHG. 

 
2 Cheng et al (2012). 
3 Team Green Analytics (2012). 
4 National Hurricane Center (n.d.). 
5 Elsner, Kossin and Jagger (2008). 
6 Kang and Elsner (2015). 
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Figure 14. Compilation of data and estimates with likely ranges for projections of global mean sea level rise for RCP2.6 (blue) 
and RCP8.5 (red) scenarios. Source: IPCC AR5 (2014). 

Due to a variety of factors, sea-level change is not distributed equally across the planet. Local factors 

such as Vertical Land Motion (VLM), an adjustment of the earth’s crust in our post-glacial era, means 

that communities will experience different new sea levels. A 2017 report by Daigle Enviro based on the 

most recent research for Atlantic Canada provides us with different sea-level rises estimates for 

different coastal zones in New Brunswick under the RCP8.5 projections, as well as an additional scenario 

that incorporates a partial collapse of the West Antarctic Ice Sheet (Table 5). The closest zone to 

Riverview studied by Daigle is the Shepody Bay area, which ranges from Alma to Hopewell. However, 

these values can be applied to Riverview when combined with information from the AMEC (2011) 

report. 
 

Change 2010-
2030 

Change 2010-
2050 

Change 2010-
2100 

Change 2010-2100 + 
additional 0.65 m 

Albert County - Alma to 
Hopewell (Shepody Bay) 

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

Table 5. Total regional sea-level rise in meters (sum of fingerprinted sea-level rise, dynamic oceanographic effect, VLM and Bay 
of Fundy effect) based on RCP8.5 projections. Source: Daigle (2017). 

 

2.1.5 Storm Surge 
 

A storm surge can be defined as an abnormally high-water level. Storm surges happen due to a 

combination of factors such as gravitational forces, atmospheric pressure and wind. Warming sea 

waters may lead to stronger and more frequent storm surges that could impact the Town of Riverview, 

especially when combined with an elevated average sea level.  

While it is hard to predict exactly how the occurrence of storm surges will develop along with a changing 

climate, we are nonetheless able to estimate the impact of future flooding events. In 2011, a report 

prepared by AMEC modelled different storm surge scenarios for the future climate of Greater Moncton. 

The report used a tide gauge located on the Petitcodiac River to devise precise flooding risks.  
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At the time AMEC prepared its study, the best available climate change scenarios were the ones 

developed by the IPCC in its 4th Assessment Report, released in 2007. While refinements were made for 

climate change scenarios in the IPCC 5th Assessment Report released in 2013, similarities can be found 

between both sets of scenarios for long-term predictions (Table 6).  

AR5 (2013) scenarios AR4 (2007) closest equivalent scenarios 

RCP2.6 None 

RCP4.5 SRES B1 

RCP6 SRES B2 

RCP8.5 SRES A1 

Table 6. Closest climate change scenarios between the IPCC Assessment Reports. Source: Rogelj, Meinshausen and Knutti (2012). 

The highest total water level we can expect on the Petitcodiac River is when the peak of a high tide 

coincides with a storm surge event. As both phenomena are unrelated, their combination in a single 

event is entirely due to chance. 

Daigle (2017) developed various scenarios with different return for the highest annual tidal cycle, known 

as the Higher High Water at Large Tides (HHWLT), and added to the sea-level rise estimates (Table 7).  

 

Return 
Period 

Surge 
Residual 

Residual + 
Uncertainty 

Level 
2010 

Level 
2030 

Level 
2050 Level 2100 

Level 2100 
+ 0.65m 

1-Year 0.53 ± 0.01 0.54 8.25 ± 0.5 8.45 ± 0.6 8.65 ± 0.6 9.15 ± 0.9 9.85 ± 0.9 

2-Year 0.59 ± 0.03 0.62 8.35 ± 0.5 8.55± 0.6 8.65 ± 0.6 9.25 ± 0.9 9.95 ± 0.9 

5-Year 0.68 ± 0.05 0.73 8.45 ± 0.5 8.65 ± 0.6 8.85 ± 0.6 9.35 ± 0.9 10.05 ± 0.9 

10-Year 0.74 ± 0.07 0.81 8.55 ± 0.5 8.75 ± 0.6 8.85 ± 0.6 9.45 ± 0.9 10.05 ± 0.9 

25-Year 0.83 ± 0.09 0.92 8.65 ± 0.5 8.85 ± 0.6 8.95 ± 0.6 9.55 ± 0.9 10.15 ± 0.9 

50-Year 0.90 ± 0.10 1 8.75 ± 0.5 8.95 ± 0.6 9.05 ± 0.6 9.65 ± 0.9 10.25 ± 0.9 

100-Year 0.95 ± 0.13 1.08 8.85 ± 0.5 9.05 ± 0.6 9.15 ± 0.6 9.75 ± 0.9 10.35 ± 0.9 
Table 7. Estimated Extreme Total Sea Levels in meters for Albert County - Alma to Hopewell (Shepody Bay), HHWLT 5.8 m ± 0.5 
(CGVD2013). Source: Daigle (2017). Adjusted for the HHWLT at the Petitcodiac tide gauge as obtained from AMEC (2011).  

 

2.2 General impacts of climate change 
 

A changing climate will bring along new challenges to the community. While there is a great deal of 

uncertainty about the exact effects of climate change, a review of recent research demonstrates that 

adaption measures will be necessary to maintain the safety of the community and minimize the costs 

associated with remediation. Below is a summary of potential impacts related to climate change in 

Riverview. 
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2.2.1 Heat-related impacts 
 

Higher temperatures may result in additional challenges that decision-makers will have to address. Heat 

waves, defined as consecutive days of very hot weather, are likely to become more prevalent due to 

climate change. These events are particularly difficult for vulnerable populations such as very young 

children and the elderly. Hospitals and emergency services also tend to treat a higher-than-usual 

number of service calls and patients during extreme heat events.  

There is also an increasing body of research suggesting that climate warming may be happening at a 

different rate inside the same municipality. Using a series of monitoring stations and satellite imagery, a 

recent study suggests that there can be a difference of up to 6°C between downtown Moncton its 

peripheral areas7. Even in mid-size municipalities, different land-use patterns can create this “urban heat 

island effect” where temperatures rise higher in areas with more impervious surfaces and a less 

substantial tree canopy.  

Increasing temperatures will also change our energy consumption patterns. While heating costs may get 

lower, high temperatures events will increase our reliance on of air conditioning. With hotter summers 

and an increased demand for electricity, smog episodes and days with low air quality could become 

more frequent as the concentration of air pollutants rises. A warmer climate may also change our 

outdoor activity patterns: winter sports such as ice skating, skiing and snowmobiling may be possible on 

fewer days each winter, while summer activities may pose a health hazard when dehydration risks are 

higher due to very hot temperatures. 

Rising temperatures will also make our climate more suitable for animals and bugs that are currently 

hardly found in our community. Black-legged ticks, known for being one of the vector for transmitting 

Lyme disease, will become more present as our climate becomes more suitable for their reproduction 

(Figure 15). Coupled with shorter winters, human exposure to ticks will rise and may make the disease 

more prevalent8.  

 

Figure 15. Current and estimated future probability of occurrence of black-legged ticks. Blue areas are low probability, while red 
areas represent the highest probability of occurrence. Source: Lieske and Loyd (2018). 

 
7 Thériault (2019). 
8 Bouchard et al. (2019); Lieske and Lloyd (2018). 
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Wildlife ecosystems may also be affected as temperature rises, making traditional habitats inhospitable 

for current fauna and flora that is unable to adapt. New pests, invasive species and pathogens may also 

start to appear in New Brunswick. For example, it is expected that tree species such as balsam fir and 

white spruce will become less common, while species adapted to warmer climates such as the red 

spruce, already dominant in southern New Brunswick, will make their way to northern regions9. 

Forest fires may also become more prevalent due to the predicted effects of climate change. Despite an 

increase in annual precipitation, the rise of mean temperature will increase the rate at which land 

dries10. Young-age plantations with shorter trees will especially become vulnerable. With an increase in 

the dryness of fire fuels and, when combined with an increased fire ignition potential, the frequency and 

intensity of fires is expected to increase11. While the Canadian National Fire Database indicates that 

lightning has been ruled to be the starting event for just under 10% of the documented forest fires in 

New Brunswick, research shows that a 1°C raise in temperature could lead to a 12% increase in lightning 

strikes12. An increase in forest fires occurrence may in turn increase the associated emission of volatile 

organic compounds that may affect more vulnerable individuals. 

However, warmer temperatures may also be an opportunity for the agricultural sector. The growing 

season may become longer, and heat-loving crops such as corn, canola and soybean will experience 

increased yields. From the current average growing season length of 192 days, by 2080 the Greater 

Moncton region may have between 220 to 252 days favorable for growing crops. However, soil quality 

may be negatively affected by an increased incidence of drought events. 

 

2.2.2 Water-related impacts 
 

Current climate change scenarios indicate that precipitation patterns will take a new, more erratic form. 

While we can expect an increased frequency of severe storm events, the dry spells between rainfalls are 

also expected to last longer, become more frequent and reach unprecedented levels. This impact on the 

hydrological cycle may disturb the inland water supply and may create new challenges for the forestry 

industry and the agricultural sector which may require new irrigation strategies. 

The Petitcodiac River may experience disturbances to its ecosystem in the future. While the river’s fish 

population had already been impacted by the construction of the causeway in 1968, the reopening of 

the gates in 2010 enabled historical species to return to the river. However, climate change may bring 

further disturbance to their habitat as water temperatures become higher in summer, reducing the 

amount of dissolved oxygen in the water. Cold-water species, such as salmonids, may be especially 

vulnerable.  

The rise in water temperatures is also expected to increase the incidence of algal blooms in water 

bodies. The Turtle Creek reservoirs, which provide drinking water to the whole tri-community area, have 

seen a rise in the incidence of blue-green algae blooms in recent years. The situation may be further 

 
9 DeMerchant, Beckley and Dalton (2013). 
10 Ibid. 
11 Wotton, Flannigan and Marshall (2017). 
12 Romps et al. (2014). 
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exacerbated by the fact that algae increase water temperature by absorbing sun rays13. The water 

supply may further be impacted by an increase occurrence of forest fires that change the concentration 

of nutrients, sediments, metals and dissolved carbon found in the water, requiring adjustments to the 

water treatment process. 

The climate change impact that Riverview residents are perhaps the most familiar with is the possible 

increase in flood frequency and intensity. An increase in extreme precipitation events is just one 

possible contributor to this elevated risk. Elevated river discharge may result due to a less robust snow 

cover and more frequent episodes of rain instead of snow in winter. River flows may be altered by a 

disturbed snowmelt and ice breakup cycle that may increase ice jamming and flooding events. As this is 

expected to happen along with a continuous mean sea-level rise, the increased flood risk has warranted 

specialists to develop updated flood risk maps under different climate change scenarios. These maps 

enable us to locate which municipal assets and properties are at risk of being impacted by future 

flooding events, as explained in the following chapter. 

An additional precipitation-related impact is the frequency and severity of ice storms. A central part of 

Riverview’s growth strategy over the years has been a dedicated effort to create beautiful streets. This 

has included a robust tree canopy throughout the town, as well as the placement of electrical lines in 

rear yards instead of along the street.  

While these efforts have achieved their goal of community beautification, it has left the town more 

vulnerable to the impact of ice storms, as trees and branches fall and damage power lines and cause 

interruptions in services. The location of power lines in rear yards, as opposed to along the street where 

they are easily accessible, increases the amount of time it takes to repair the lines. This has resulted in 

more homes in Riverview being without power for longer periods than neighbouring communities 

during past ice storm events. This is particularly concerning as ice storm events occur during the coldest 

months of the year, and homes increasingly rely on electrical power for heat. 

 

  

 
13 O’Neill et al. (2012). 
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Chapter 3. Identified Impacts to the Town of Riverview 
 

While climate change will likely affect the Town in many ways, the impact of weather events will vary. It 

is therefore important to identify and prioritize which impacts will require adaptation measures. This 

section results of consultations with committee members, municipal staff, citizens, and specialists who 

provided insights to identify which climate change threats, and their associated impacts, are the most 

critical for Riverview. Coupled with the available climate change research, the most immediate climate 

hazards identified within the municipality are the ones related to flooding and those associated with 

rising temperatures. 

The Town of Riverview is responsible for a growing number of assets. These include several 

infrastructure assets related to transportation (such as roads, sidewalks, traffic lights, etc.), potable and 

wastewater systems, facilities, and more. Along with these engineered infrastructure assets, Riverview is 

home to natural assets such as wetlands, forested areas and waterways. There is now a growing 

appreciation of how this natural capital plays an essential role in maintaining the delivery of services to 

residents and the function they may serve to offset the cost of engineered assets. As well, they play an 

important role in maintaining a healthy ecosystem, for example by regulating temperature and by 

sequestrating atmospheric carbon dioxide. 

The impacts of climate change may have important consequences on municipal assets. Severe climate 

events can incur important costs to replace damaged and destroyed infrastructure. The sums required 

to restore service to the community is money that cannot be invested elsewhere. Additional costs can 

also be incurred when damaged infrastructure forces business interruptions, resulting in lost revenue. 

Beyond economic consequences, climate change events may also put individuals’ safety as risk if 

damaged assets limit the range of action of emergency services. 

The following are the projected climate change impacts that were identified by Riverview’s Climate 

Change Adaptation Committee. This is not meant to be an exhaustive list of the climate change impacts, 

but rather a summary of what we can expect to be the most critical ones for our community. These 

impacts will serve as the basis of our risk assessment in the next section. 

 

3.1 Flood-related impacts and consequences 
 

For the Town of Riverview, flood-related impacts are expected to mainly have consequences on the built 

infrastructure. While not all the infrastructure that is expected to be impacted by climate change is 

under the responsibility of the Town, the consequences can nonetheless affect Riverview’s residents 

and businesses.  
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Impacts Description Impacted assets Consequences 

1. Wastewater collection 
system submerged, 
infiltrated or overloaded 
due to flooding. 

 

If a component of the 
wastewater collection 
system is in a flood 
zone, the complete 
system may be 
impacted. Water can 
enter the system from 
the ground or by 
catch basins. There is 
a high risk of 
overloading once 
flood water enters 
the system.  

 

• Wastewater 
collection system 

• Properties 
connected to the 
system 

• Pumping stations  

• Waterways  

• Environment 

• Sewer backflow in 
properties connected 
to the system. 
Wastewater may 
enter properties when 
the system is flooded 
and overloaded. 

• Water overloading in 
pumping stations. This 
will require dumping 
in the waterways. 

• Overloading in the 
wastewater treatment 
plant. Wastewater will 
not be treated and 
discharged into the 
waterways. 

• Increased wear. 
Infrastructure hit by 
flooding may be 
damaged and have a 
shorter lifespan.  

2. Flooded pumping 
station. 

 

A pumping station 
may be submerged 
due to flooding or a 
storm surge event. 
Water may enter the 
building and cause 
damages to the 
electrical and 
mechanical 
components. If 
components stop 
working, water will 
enter the collection 
system. 

• Wastewater 
collection system 

• Properties 
connected to the 
system 

• Pumping stations  

• Waterways  

• Environment 

• Sewer backflow in 
properties connected 
to the system. 
Wastewater may 
enter properties when 
the system is flooded 
and overloaded. 

• Water overloading in 
pumping stations. This 
will require dumping 
in the waterways. 

• Increased wear. 
Infrastructure hit by 
flooding may be 
damaged and have a 
shorter lifespan. 
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Impacts Description Impacted assets Consequences 

3. Washed out roads due 
to flooding. 

 

Flooding and/or 
storm surge could 
make some roads 
unusable. This could 
reduce the number of 
usable roads in case 
of an emergency, 
creating barriers for 
people attempting to 
reach a safe zone. 
This could also block 
access to the 
municipality via 
certain roads, 
reducing the means 
of evacuation. Access 
to bridges could also 
become unusable or 
at risk of damage. 

• Roads 

• Environment 

• Waterways 

• Roads and access 
points become 
unusable. Citizens and 
emergency services 
won’t be able to use 
certain roads, leading 
to safety issues.  

• Important sediment 
pollution in the 
waterways. 
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Impacts Description Impacted assets Consequences 

4. Culverts and storm 
water collectors 
submerged, infiltrated or 
overloaded due to 
flooding.  

 

The culverts and the 
storm water 
collectors in 
vulnerable areas may 
be flooded. 
Overloaded culverts 
are at risk of failure, 
destroying the access 
ways above them. 
The storm water 
sewers are at risk of 
being overloaded 
during a flood. This 
could lead to water 
backflow in properties 
connected to the 
system, even if they 
are located outside 
the flood zone. An 
overloaded system 
could lead to road 
closure if the catch 
basins can’t evacuate 
water. 

• Storm collection 
system 

• Culverts 

• Properties 
connected to the 
system 

• Pumping stations  

• Waterways  

• Environment 

• Backflow in properties 
connected to the 
system. Storm water 
may enter the 
properties if the 
system is flooded and 
overloaded. 

• If a culvert fails due to 
storm water overflow, 
significant costs may 
be incurred to the 
Town and may block 
emergency routes if it 
leads to a wash out. 
Security issues may 
arise if emergency 
services and citizens 
are not able to use the 
affected roads.  
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Impacts Description Impacted assets Consequences 

5. Recreation assets 
submerged during flood 
events  

  

The Town has several 
recreational fields and 
trails that may be 
potentially 
submerged due to 
flooding along the 
Petitcodiac River.  

• Sports fields 

• Trail system 

• Associated 
buildings and 
structures including 
gazebos and decks 
 

• No major 
consequences are 
anticipated as a result 
of this infrastructure 
being submerged 

• Regrading and 
resurfacing non-
asphalt trails 

• Sports fields and trails 
become temporarily 
unusable  

• No risk to human 
safety 

6. Buildings Buildings built at low 
elevations are at risk 
of flooding.  

• Arenas 

• Community centres 

• Businesses and 
homes not owned 
by the Town 

• Water damage to 
basements, ground 
floors, electrical wiring 
and outlets, and 
property left inside 
the building 

Table 8. Identified impacts of flood-related events 

  



29 
 

3.2 Heat-related impacts and consequences 
 
Rising temperatures will impact the community beyond an increase in frequency and severity of heat 
waves that make life outside more difficult. There may also be repercussions on key infrastructure and 
natural assets which will require adaptation measures. 
 
 

Impacts Description Impacted assets Consequences 

1. Loss of 
wetlands  

Changes to the water cycle and 
an increase in the incidence and 
length of drought events could 
lead to a degradation or a loss 
of wetlands. 

• Environment 

• Storm water 
infrastructure 

• Loss of a natural way 
of sequestering 
greenhouse gases. 

• Loss of a natural way 
to mitigate flooding. 

• Loss of important 
areas for 
biodiversity. 

 

2. Changes in the 
ecosystem of 
creeks, rivers 
and reservoirs  

 

Warming temperatures may 
disturb historical natural 
habitats.  Current waterways 
may lose current species or 
become home to alien and 
invasive species of fauna and 
flora. 

• Environment 

• Drinking water 
system 
 

• Loss of recreation 
opportunities 

• New efforts required 
to manage the 
destructive effect of 
invasive species. 

• Increased algae 
blooms in drinking 
water supply may 
require further 
investments. 

3. Disturbance to 
forested areas  

 

Warming temperatures and an 
increase in the incidence and 
length of drought events may 
lead to more frequent forest 
fires. Climate may become 
unsuitable to historical tree 
species. 

• Environment 

• Drinking water 
system 

• Properties close 
to forested 
areas 

• Storm water 
infrastructure 

• Power 
distribution 
infrastructure 

 

• Loss of an important 
natural source of 
GHG sequestration 

• Loss of recreation 
opportunities  

• Loss of power 
leading to business 
interruptions, 
hindering emergency 
operations 

Table 9. Identified impacts of heat-related events 
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Chapter 4. Municipal Assets Risk Assessment 
 

The impacts of climate change pose a different level of risk to municipal assets. It is important to identify 

the community’s most vulnerable infrastructure and assets in order to develop relevant climate change 

adaptation measures. To do so, the risk assessment method below was used by the Climate Change 

Adaptation Committee.  

 

4.1 Available Data Sources 
 

4.1.1 Modelling Flood Scenarios 
 

As the province recognizes that flooding events can incur significant losses, communities have been 

given the necessary resources to develop updated flood risks maps. By using a digital elevation model 

(DEM) created by a technique called LiDAR (Light Detection and Ranging), we now have the necessary 

data to create a 3D representation of the whole province. We used this model to create an updated 

flood risk map that accounts for the anticipated effects of climate change on sea-level rise and storm 

surges. The Town of Riverview has recently completed a consolidation of its engineered asset inventory 

and this information can be superimposed on the flood risk maps to discover which asset, and to what 

extent, is threatened by climate change impacts. The resulting maps are presented below.  

Flood extents reflecting short term scenarios (a 1:25 year event in the year 2020), long term scenarios 

(1:100 year event in 2100), and a scenario that predicts a Saxby Gale level event in the year 2100. Due to 

Riverview’s low lying areas marshlands abutting the Petitcodiac River, coupled with a rather abrupt 

grade change rising from the river, there is minimal difference among each scenario. An additional 

consideration when evaluating flood risk mapping is the imminent replacement of the causeway with a 

bridge. It is likely that opening the free flow of the river will have impacts on erosion rates, however it is 

too early to predict scenarios at this point. The Province of New Brunswick has undertaken erosion-

control measures along certain sections of the river to prepare for this eventuality in the short-term, but 

additional measures may be required in the future. 

  



31 
 

 

1.2 Flood Scenarios Maps  

 

The Town of Riverview’s current Zoning By-law currently takes these flood risk scenarios into account, 

and requires that any new building must have a critical elevation (the lowest point on a foundation’s 

wall where water would first enter) at a geodetic elevation of 10.5m CGVD28. However, it is recognized 

that existing buildings in certain parts of the Town are currently below this elevation. 

 

4.2 Risk Assessment Methodology 
 

4.2.1 Risk Assessment Formula 
 

A risk can be defined as a possibility of body harm, economic loss or an adverse effect on the 

environment. To evaluate the vulnerability of the Town’s assets, a standard risk assessment method was 

used. Risk is estimated according to the probability and the severity of the climate change impact. 

𝑅 = 𝑅𝑖𝑠𝑘 

𝐿 = 𝐿𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 

𝐶 = 𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 

𝑅(𝐿, 𝐶) =  𝐿 ×  𝐶 
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4.2.2 Risk Rating Matrix 
 

In order to create a hierarchy of the municipal assets according to their vulnerability, a risk rating matrix 

was used (Table 10). This matrix represents the risk evaluation formula. This will help identify which 

assets are the most vulnerable and which ones should be prioritized when developing climate change 

adaptation measures.  

 

Risk (R) Impact severity (C) 

Likelihood (L) 
Negligible 

(1) 
Minor 

(2) 
Moderate 

(3) 
Major 

(4) 
Catastrophic 

(5) 

Rare 
(1) 

1 2 3 4 5 

Unlikely 
(2) 

2 4 6 8 10 

Possible 
(3) 

3 6 9 12 15 

Likely 
(4) 

4 8 12 16 20 

Almost certain 
(5) 

5 10 15 20 25 

Table 10. Risk assessment matrix 

The matrix lets us attribute a level of risk to each asset. As there is an inevitable level of incertitude in 

assessing risk probability, each asset is given one of the four different level of risk below (Table 11). 

 

Risk Level of Risk Required Action 

25 ≤ R ≤ 17 High Risk  Immediate adaptation measures 

16 ≤ R ≤ 11 Medium/High Risk High priority adaptation measures 

10 ≤ R ≤ 5 Moderate Risk  Monitor 

4 ≤ R ≤ 1 Low Risk No adaptation measures 
Table 11. Hierarchy of asset risks 

 

 

4.2.3 Assessing impacts likelihood  
 

The Climate Change Adaptation Committee used the following ratings to asses for each asset its 

likeliness of being affected by the identified impact. Due to the availability of mapping data, it is easier 

to identify the likeliness of a flood event (Table 12) to impact a certain asset than other climate related 

events such as heat-waves, ice storms, or forest fires. 

 



33 
 

Risk type  Climate change impact Likelihood of impact Description 

Water-related risks 
such as sea-level rise 

flooding or inland 
flooding  

Previously flooded Almost certain (5) According to 
discussions or 

documented previous 
flood, these assets 
have already been 

impacted by a climate 
change impact. There is 

an almost certain 
chance of this 

occurring again in the 
future.  

Sea-level rise scenario 
(10.35m CGVD2013 

above sea level) 

Likely (4) The asset is located in 
the 1:100 flood risk 

zone according to GIS 
mapping. 

Saxby-gale scenario 
(10.94m CGVD2013 

above sea level) 

Possible (3) The asset is located in 
the Saxby-gale flood 
risk zone in the year 

2100 according to GIS 
mapping. 

Hint of flooding risk 
  

Unlikely (2) The asset is not in a 
flood risk zone. It has 
never been impacted 

by climate change. 
However, there are 
hints leading us to 
believe it could be 

impacted by flooding. 
These assets have been 

identified as such by 
the committee.   

No known risk Rare (1) These assets have a 
low probability of being 

impacted by climate 
change. 

Table 12. Water-related impact likelihood ranking 
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An impact severity rating was derived depending on how critical an asset is for the deliverance of 

services to the community and the level of damage that can be expected due to climate change impacts 

(Table 13).  

 

Impact severity Description 

Catastrophic (5) 

 

A critical asset is at risk and could lead to the 

loss of life. This asset is vital to the emergency 

operations, or for the delivery of services to the 

whole community. 

Major (4) A critical asset that services an important part of 

the municipality is threatened by a climate 

change impact. Its loss would bring considerable 

hardship and stress to the community. 

Moderate (3) An important asset that services a large part of 

the municipality is threatened by a climate 

change impact. 

Minor (2) An important asset that is not crucial to the 

whole community or services only a small part 

of the community is threatened by a climate 

change impact. 

Insignificant (1) A non-essential asset is impacted by climate 

change. The community can still function if the 

asset is lost. 

Table 13. Impact severity assessment ranking 

 

Our methodology enables us to assess the degree of risk that each engineered and natural assets are 

faced with. The results of this assessment are presented in the Annex B of this report. The Committee 

will use this assessment to develop an action plan that provides possible climate change adaptation 

solutions in the domains of land use planning, asset management, environment, emergency measures, 

and more. 
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Next Steps 
 

The Climate Change Adaptation Plan is developed to suit Riverview’s unique context. The plan’s drafting 

process was started by assessing the areas, assets and individuals that are the most susceptible to be 

impacted by climate change. The Committee will now turn its attention to developing adaptation 

measures that will respect the priorities identified by our risk assessment. This will be an ongoing 

process where municipal departments and stakeholders will be involved.  

The Town will continue to inform its residents about the potential impacts identified and how they can 

help contribute to mitigate climate change. Citizens will be invited to participate to the drafting of new 

climate change adaptation measures that will take the form of tailored land-use and infrastructure 

policies as well as an updated emergency measures plan. Ultimately, climate change will become a 

central priority for the Town to ensure that current and future residents live in a resilient community. 
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Annex A: Public Online Survey Results 
 

 The survey attracted respondents from various age 
groups. The “Under 19” group is particularly well 
represented. This cohort adds valuable insight into 
the community’s awareness and concern about 
climate change.  However, this age group tended to 
respond less to the qualitative answers concerning 
personal experiences with the impacts of climate 
change.   

 Most respondents have lived in Riverview for more 
than 10 years, and are able to speak to past storm 
events and the impacts associated with road 
washouts, ice storms, etc. 
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 Though some respondents cited no concern about 
climate change, most are somewhat to very 
concerned. This suggests that the community in 
general feels that climate change adaptation should 

factor into the Town’s decision making.   

 Approximately half of respondents cited no personal 
impact from a climate event in the past five years. 
This may in part be due to the younger cohort 
having less personal experience over a longer time 
frame than older respondents who have felt the 
effect of property and infrastructure damage. 
 
Among those who did cite a personal impact, 
experiences included: 

• Power outages (especially during an ice 
storm) 

• Basement floods during extreme rain 
(especially if there is snow on the ground) 

• Dangerous roads (snow, flooding) 

• Trees falling in wind (Hurricane Dorian) and 
ice storms 

• Mill creek flooding 
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 A minority of respondents were able to identify 
specific areas and infrastructure that may be 
impacted by climate change. Among those who did, 
responses included: 
 

• Anything near the river 
o Erosion 
o Culverts 
o Road flooding 
o Arena 
o Opposition to Cordova buildings 

• Low lying areas like Point Park 

• The brook that crosses Pine Glen Road 

• Older subdivisions (water main breaks) 

• Manholes  

• Powerlines 

• Hiking paths (Dobson and Petitcodiac River 
trails) 

• The bridge near Lower Coverdale 

• Wetlands and other animal habitats 

• Erosion of side streets due to increased rain 

 
 Despite most respondents seemingly being aware of 

the impacts associated with climate change, there 
remains some uncertainty around the ways in which 
a community can adapt to a changing climate. 
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 Freeze/thaw cycles were cited as the most urgent 
issue in Riverview. Though no follow-up question 
was asked, there may be a link to ice storms, which 
were cited as a major concern in other questions. 
Additionally, it is uncertain whether spring flooding 
in this question pertains to flooding along 
watercourses, or basement flooding resulting from 
pooling water in back yards.  
 
Though steering committee members could not 
recall past events related to insect outbreaks, there 
has been increased media focus on tick outbreaks 
and the spread of Lyme disease as a result of 
prolonged heat waves. It is possible that raised 
awareness of a growing trend elsewhere has raised 
concern locally. 
 
Forest fires, sea level rise, rainfall, snowfall, and 
heatwaves were all fairly evenly identified as areas 
of concern.  
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 Social media was widely identified as the best 
way for the Town to communicate with 
residents. The Town’s has nearly 9,000 followers 
on Facebook, and 3,500 followers on Twitter. 
These platforms will be very useful during the 
second phase of the climate change action plan 
as future engagement events are planned. 
 
Public meetings, local events, and stakeholder 
meetings were identified as other ways for the 
Town to engage residents. These methods will 
form part of future phases of the adaptation 
plan. 

 Respondents overwhelmingly expressed 
uncertainty as to the Town’s preparedness for a 
climate related emergency. A follow-up question 
clarified that many people are simply unaware 
of what plans are currently in place and felt the 
Town should do more to communicate that 
information.  
Some respondents felt there is a lack of 
resources to devote to climate change 
preparedness, and that current approaches tend 
to be more reactive than proactive. 
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 When asked about their personal 
preparedness, more respondents expressed a 
higher level of comfort, although many 
remained uncertain. 
 
More specifically, many were aware that they 
should have a 72-hour emergency kit but 
haven’t taken steps to prepare it yet. Some felt 
prepared if a short-term emergency occurred, 
but expressed doubt about their long-term 
preparedness. In particular, a long-term power 
outage during the winter was identified as a 
main concern.  
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Annex B: Vulnerable Assets Inventory 
 

When evaluating the risk of municipal assets vulnerable to the effects of sea level rise, the committee divided the Town into several study areas 

and evaluated risks based on asset type. For the purposes of this risk assessment, only public infrastructure was considered. There are several 

private homes and businesses that may be vulnerable, and these stakeholders will be consulted as part of the second phase of this plan. 

However, they were not evaluated as part of this risk assessment. New buildings in vulnerable areas must meet the zoning by-law provisions 

requiring buildings be adapted to sea level rise with critical elevations above 10.5m CGVD28. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 1: Risk areas 
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Map 2: West Riverview 

  

  

Map 2: West Riverview (A) 
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West Riverview (A) 

Asset Type Level of Risk Comments 

Roads  
 
 
 
 
 
 

16 
 
 
 
 

The provincial bridge at the western fringe of 
the municipality was identified as a 
potentially vulnerable asset. The closure of 
this bridge due to a flood may be more of an 
inconvenience in isolation, since emergency 
services could still be provided from 
Salisbury.  
 
However, it was acknowledged that if this 
area was flooded, it can be assumed that the 
Moncton traffic circle and Vaughn Harvey 
Blvd may also be submerged. In this situation, 
the Town would potentially be cut off from 
hospitals and other essential services. 
 

 
 
 

8 

Two street segments were also identified as 
at-risk within the River Garden Estates mobile 
home park. However, these are not main 
connector streets and should not pose an 
immediate threat to public safety if 
submerged. 

Sanitary System  
 

8 

The main concern is the potential for a sewer 
backup into homes if they are not equipped 
with backwater valves. However, there are a 
limited number of homes in this part of Town 
that are likely to be affected. 

Storm System  
 
 

8 

No major impacts are anticipated to the 
Town’s storm system as a result of river 
flooding. Extreme precipitation events pose a 
threat of overwhelming the system. While 
river flooding would remove capacity from 
the system, as flood waters recede the 
system will return to full efficiency. 

Recreation System ------ There are no recreation assets in this study 
area. 



47 
 

  

Map 3: Central Riverview (B) 



48 
 

 

 

 

 

 

  

Central Riverview (B) 

Asset Type Risk Level Comments 

Roads  
 

------ 

There is no major road infrastructure 
identified in this study area. Though the 
existing causeway onramp is at risk of 
flooding, the causeway is currently being 
replaced by a bridge that will be built outside 
of the vulnerable area. 

Sanitary System  
 

8 

The main concern is the potential for a sewer 
backup into homes if they are not equipped 
with backwater valves. However, there are a 
limited number of homes in this part of Town 
that are likely to be affected. 

Storm System  
8 

The main storm infrastructure in this area is 
the catch basins in the Byron Dobson arena 
parking lot.  

Recreation System ------ There is no trail infrastructure in this study 
area. 

Buildings  
 
 

16 

The Byron Dobson arena is a municipally 
owned recreation facility. Part of the building 
footprint lies within the flood vulnerability 
zone. The building was built decades ago and 
has not been adapted to meet current by-law 
requirements requiring a critical elevation of 
10.5m CGVD28. 
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Map 4: Central Riverview (C) 
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Central Riverview (C) 

Asset Type Risk Level Comments 

Roads  
 
 

16 

A large section (~1.2km) of Coverdale Road 
will potentially be impacted in the event of a 
river flood. As the Town’s main arterial road, 
this would cause significant disruption to 
traffic patterns. However, there are multiple 
alternative routes uphill from Coverdale Road 
to by-pass this section of road, whether by 
side streets or Gunningsville Blvd.  

Sanitary System  
 

16 

Multiple homes and businesses in this area 
would potentially be affected in the event of 
a sewer backup due to flooding. This could 
lead to displacement or business closures in 
the short-term. 

Storm System  
 
 

8 

No major impacts are anticipated to the 
Town’s storm system as a result of river 
flooding. Extreme precipitation events pose a 
threat of overwhelming the system. While 
river flooding would remove capacity from 
the system, as flood waters recede the 
system will return to full efficiency. 

Recreation System  
 
 

10 

The trail system, including buildings such as 
gazebos, would be submerged in the case of 
a flood event. However, no significant long-
term damage is anticipated. There may also 
be power outlets at risk, but most are 
equipped to automatically shut off power in 
the event of water infiltration. 
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Map 4: East Riverview (D) 
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East Riverview (D) 

Asset Type Risk Level Comments 

Roads  
8 

A sag in Coverdale Road was identified 
between Court Street and Chesswood Dr. In 
the event of a flood, side streets could be 
used for the duration of the flood. 

Sanitary System  
 
 
 
 
 

8 

The main concern is the potential for a sewer 
backup into homes if they are not equipped 
with backwater valves. However, there are a 
limited number of homes in this part of Town 
that are likely to be affected. 
 
The TransAqua wastewater facility is in this 
study area. The Wastewater Commission has 
developed a long-range “Climate Variability 
and Change Policy” and has adapted 
buildings and associated infrastructure as 
well as the site itself to mitigate any impact 
associated with a river flood event. 

Storm System  
 
 

8 

No major impacts are anticipated to the 
Town’s storm system as a result of river 
flooding. Extreme precipitation events pose a 
threat of overwhelming the system. While 
river flooding would remove capacity from 
the system, as flood waters recede the 
system will return to full efficiency. 

Recreation System  
 
 

8 

The trail system, including buildings such as 
gazebos, would be submerged in the case of 
a flood event. However, no significant long-
term damage is anticipated. There may also 
be power outlets at risk, but most are 
equipped to automatically shut off power in 
the event of water infiltration. 
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Map 5: East Riverview (E) 
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East Riverview (E) 

Asset Type Risk Level Comments 

Roads  
 
 

8 

Hawthorne Street in the Point Park 
neighbourhood was identified within the 
flood risk area. However, it is at the outer 
extent of the risk area, and if it were to be 
submerged it is not anticipated that it would 
be at a depth that would make the street 
completely impassable. 

Sanitary System  
16 

There is a high potential for sewer backup in 
the Point Park neighbourhood, depending on 
how many homes are equipped with 
backflow valves. 

Storm System 8 No major impacts are anticipated to the 
Town’s storm system as a result of river 
flooding. Extreme precipitation events pose a 
threat of overwhelming the system. While 
river flooding would remove capacity from 
the system, as flood waters recede the 
system will return to full efficiency. 

Recreation System 10 The trail system, including buildings such as 
gazebos, would be submerged in the case of 
a flood event. However, no significant long-
term damage is anticipated.  
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Map 5: East Riverview (E) 
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East Riverview (F) 

Asset Type Risk Level Comments 

Roads  
 
 
 
 
 
 

20 

Hillsborough Road at Mill Creek was 
identified as being particularly vulnerable. 
This section of road has flooded 
approximately 3 times in the past 10 years 
and is at a high probability of flooding again. 
A washout similar to the event at Stoney 
Creek would make the road completely 
impassable for a long period. 
 
Though it is possible to detour via Niagara 
Road and Pine Glen Road, this would create 
delays for communities further south and 
degrade these provincial roads, which are not 
designed to accommodate significant 
amounts of traffic. 

Sanitary System  
 

10 

The Mill Creek pumping station, which is 
owned and operated by TransAqua, is at an 
elevation of 11.5m CGVD28, which the 
Commission has identified within the low 
probability/high severity range. The adopted 
Climate Policy has identified pumping 
stations with electrical systems required to 
operate the pumps as most vulnerable. 
 
This pump serves the area between Mill 
Creek and Allan Street. Some homes would 
be affected, and an overburdened lift pump 
may result in waste being diverted directly 
into the river. 

Storm System 8 Only a small section of storm infrastructure is 
in this area. Minimal impact is anticipated. 

Recreation System ------ No recreation infrastructure was identified in 
this study area. 


