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Abstract 
In recent years, urban flooding events have been reported frequently in Halifax. The climate is 

changing, precipitation events are becoming less frequent but more intense, and urban development is 

accelerating. Halifax has unique characteristics including topography, location and recent changes to the 

stormwater management system, which influenced the decision to conduct this study. 

I used a mixed methods approach involving direct observation, a document review, and 

interviews. I visited flood-prone areas in Halifax during days of moderate precipitation, aiming to gather 

an applied understanding of impacts. I researched the changing climate, stormwater management, and 

recent flooding events through the document review, and conducted a policy analysis to understand the 

level to which policies address flooding. Through interviews, I gathered opinions and information on 

whether flooding is an issue in Halifax and whether policy addresses it. 

Between 2014 and 2017, at least seven flooding events were reported in Halifax, and there have 

been numerous recorded flooding events since 1992. When compared to data prior to 1987, flooding 

events seem to be increasing in frequency. Precipitation levels are difficult to predict and do not display 

a conclusive pattern, but there is a general pattern showing a decrease in days of precipitation, while 

the amount of precipitation stays the same or increases. 

Certain Halifax policies address flooding, but the level of focus varies among documents. The 

areas covered varies within documents as well, as some govern the entire Halifax Regional Municipality, 

while others focus on the city of Halifax. Some documents include requirements, while others are 

guidelines, intended to be used by the city and developers, as examples of best practices. There is a 

consensus among interviewees that flooding is an issue in Halifax, even if people are not yet aware of it. 

There is a lack of consensus on the extent to which existing policies address flooding. Although Halifax is 

not necessarily a leader in flood mitigation and adaptation, there is some level of discourse about it.  

Currently it is difficult to know if flooding is an issue in Halifax, as climate change and 

precipitation are impossible to predict, but it is possible the issue can intensify in the future. Other cities 

in Canada have created policies aimed at mitigating and adapting to flooding and other extreme events, 

and they have begun to question the sustainability of their existing stormwater management systems. 

Sea-level rise and coastal flooding are more commonly addressed in Halifax policies, rather than urban 

flooding, but it is understood that climate change will have an effect. This research shows that Halifax 

has begun to acknowledge that flooding may be an issue in the future, but it is unclear to what extent 

existing policy can address it.   
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Introduction 
Climate change is increasingly being understood as a major global problem. It is clear humans 

are having an irreversible impact and that the earth and oceans are warming, precipitation levels are 

changing and sea level is rising. These changes to the natural systems are impacting the human 

population and causing devastating effects. 

Climate change is affecting freshwater and ocean resources, causing issues in food security and 

production, impacts on human health and safety, and overall vulnerability to changing systems. The 

developed and the developing world are affected differently, as are the urban and rural areas. 

“Adaption to climate change depends centrally on what is done in urban centres, which now house 

more than half the world’s population and concentrate most of its assets and economic activities” (Revi 

et al., 2014, p. 541). The world is becoming increasingly urban, and urbanization is intensifying existing 

natural problems through the alteration of the environment.  

One of these problems is urban flooding, which has three main drivers: land-use change, design 

capacity, and climate change. Through urbanization, there is an increase in impervious surfaces such as 

buildings, roads and parking lots, and a reduction of vegetation and soil. This results in increased runoff 

volumes and overwhelmed stormwater systems, as water moves along the surface, rather than 

percolating into the ground. Many of today’s stormwater systems were built decades ago and are not 

meant to accommodate the volume and intensity of water they receive today. It is projected that 

climate change will have an impact not only on the amount of precipitation, but on the intensity of 

precipitation events. Cities must implement flooding mitigation and adaptation efforts, while taking into 

consideration the existing built environment and future urban development.  

With this study I aim to explore urban flooding in Halifax, Nova Scotia and understand to what 

extent current policy addresses urban flooding. I chose to study Halifax because of the history of its 

sewer system and recent stormwater system changes, it’s topography, location, amalgamation into the 

Halifax Regional Municipality, and recent, reported flooding events.  

The city of Halifax is located within the Halifax Regional Municipality (HRM) in Nova Scotia, and 

consists of a peninsula and a portion of the mainland. In 1996, the City of Halifax, City of Dartmouth, 

Town of Bedford and County of Halifax amalgamated to create the Halifax Regional Municipality, 

resulting in the need to create new policies and to have inter-jurisdictional consistency (Halifax Regional 

Municipality, 2005, December 13). There are only six main points of access onto the peninsula: three 

roads, two bridges and a ferry terminal. The shape of the peninsula results in a long coastline along the 
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harbour. The Halifax Regional Municipality (HRM) has kilometers of coastlines and contains numerous 

lakes and rivers. The topography of the city of Halifax and the surrounding area is unique, as it contains 

drumlins, resulting in the combination of large hills and flat settings. Although Halifax is located on the 

coast, this study will not focus on coastal flooding, as the majority of existing research and policy focuses 

on coastal flooding and sea level rise.  

Notable flooding events have been occurring throughout Canada in recent years, in conjunction 

with severe weather events. The climate has shifted, resulting in the frequency and intensity of 

precipitation, and an increase in reported flooding. Flooding in Nova Scotia, including Halifax, is difficult 

to predict and can be caused by heavy rainfall, sudden thawing of ice and snow, and infrastructure 

failure.  

Halifax’s water infrastructure consists predominately of a combined sewer system and has 

undergone recent changes. Until 2008, sewage was sent directly into the Halifax Harbour without 

treatment, but in 2008 wastewater treatment plants began operating along with the existing combined 

sewer systems. Combined sewer systems combine sewage and rainwater and direct it all to a water 

treatment plant, where treatment occurs before discharging it into a body of water. This system is not 

unique to Halifax, as it is a common method in cities across Canada. These systems have been in use 

since the mid-1900s, and some places are beginning to question their sustainability.  

For this study, I focus on understanding the level of flooding occurring in Halifax, explore the 

possible reasons for it, and analyze policy to determine how it addresses urban flooding. The specific 

research questions are:  

 

To what extent is urban flooding occurring in Halifax and is it an issue? To what extent do existing policy 

documents address urban flooding? 
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Literature Review 

Climate Change 

World 

It is now widely understood that humans are having an irreversible impact on the earth’s 

climate and that anthropogenic climate change is having drastic effects. The Intergovernmental Panel on 

Climate Change states, “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 GHG 

[greenhouse gas emissions] concentrations and other anthropogenic forcings together” (IPCC, 2014, p. 

48). It is also likely that the global water cycle has been affected by anthropogenic impact since 1960, 

including the likelihood that there are more places with increased heavy precipitation events than 

places with decreased precipitation events (IPCC, 2014). Natural and human systems are being affected 

globally and it is predicted that changes will continue unless there are substantial and continued 

reductions in greenhouse gas emissions (IPCC, 2014). Even if greenhouse gas emissions were reduced at 

this moment, global temperatures would continue to rise for years and other affects would remain, as 

greenhouse gases exist in the atmosphere for decades (EPA, 2016). In addition to reducing our emissions 

and mitigating our effects on the climate, we need to adapt and be sure our communities are 

appropriately prepared for climate change effects, as there is high probability many events will increase 

in frequency and intensity.  

Figure 1 shows the global changes in average temperature and precipitation based on 

projections for a scenario where there is stringent mitigation for greenhouse gas emissions in place 

(RCP2.6), and a scenario where there are high greenhouse gas emissions (RCP8.5). These Representative 

Concentration Pathways (RCP’s) are used to make projections based on population size, economic 

activity, lifestyle, energy use, land use patterns, technology, and climate policy (IPCC, 2014).  

The two scenarios show how drastic the differences can be depending on the world’s mitigation 

approach and the necessity of adaptation. A higher average surface temperature in (a) is illustrated by a 

darker red, and a higher average precipitation in (b) is illustrated with a darker blue.  
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Figure 1: Global changes in average temperature and precipitation 

 
(IPCC, 2014) 
 

North America 

The climate in North America has shifted with an increase in high heat weather events, fewer 

days of frost, and an increase in precipitation (Romero-Lankao et al., 2014). These events and changes 

will continue to increase over decades. The following images use RCP’s for temperature and 

precipitation to assess risk with climate change. Figure 2 shows the changes in average temperature and 

precipitation for North America using the RCP2.6 (stringent mitigation for greenhouse gas emissions) 

and RCP8.5 (high greenhouse gas emissions) scenarios. The trend of annual temperature change from 

1901-2012 shows an overall increase by up to approximately 3 degrees Celsius across most of North 

America. The trend in annual precipitation from 1951 to 2010 shows the mm/year and whether the 

change is significant or not. There are large sections of North America with insufficient data. The 

projection of annual average temperature and annual average precipitation for 2046-2065 and 2081-

2100, relative to 1986-2005, is illustrated using both RCP2.6 and RCP8.5 situations. The RCP2.6 for 

temperature shows nominal change and the RCP8.5 shows major temperature increase. The RCP2.6 for 
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precipitation shows nominal change and the RCP8.5 shows more precipitation in the North and less in 

the South.  

 

Figure 2: Changes in average temperature and precipitation projections in North America 

 
(Romero-Lankao et al., 2014) 

 

Precipitation 
The Intergovernmental Panel on Climate Change (IPCC) has found an increase in precipitation 

since 1901 in mid-latitude land areas, and that there are likely more areas where there has been an 

increase in the amount of heavy precipitation events rather than decrease (Hewitson et al., 2014). As 
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shown in Figure 3 (b), most of North America will “exhibit very likely increases of 5 to 20% in the 20-year 

return value of extreme precipitation by the mid-21st-century”, using a RCP4.5 which is a potential 

scenario focused on stabilization (Romero-Lankao et al., 2014).  

 

Figure 3: Extreme weather projections in North America 

 
(Romero-Lankao et al., 2014) 

 

Adaptation 
Climate change adaptation is critical to managing risks, and there has been an increase in effort 

to implement adaptation processes among planners in the government. This effort has led to realization 



7 
  

of the challenges including “the adequacy of informational, institutional, financial, and human 

resources, and lack of political will” (Romero-Lankao et al., 2014, p. 1445). In North America, responses 

to extreme events have been incremental, but adaptation is more evident at the municipal level of 

government. At federal, provincial and municipal levels of government, there are three main challenges 

facing climate change adaptation: economic resources, information and social capital and participation 

(Romero-Lankao et al., 2014).   

 

Canada 
Similarly to the rest of the world, Canada’s climate has shifted over the past century. It is 

evident that anthropogenic climate change is influencing climate trends and that these trends are 

affecting natural systems (Vasseur & Catto, 2008). There have been changes in temperature, frequency 

and intensity of storms, sea level rise, ice melt, and changes in precipitation. In certain parts of Canada, 

data has been collected for more than a century, and since the mid-twentieth century in others (Warren 

& Egginton, 2008).  

On average, temperatures in the country have risen by more than 1.3°C since 1948, which is 

twice as much as the global average (Vasseur & Catto, 2008). Temperature changes have been observed 

across the country, with the greatest temperature increases occurring in the North and the rest of the 

country experiencing increasing temperatures in more recent years. 

Precipitation is more difficult to measure, as it is not continuous, and it exists in various states. 

However, overall precipitation in Canada has increased approximately 12% over the past half century, as 

shown in Figure 4 (Warren & Egginton, 2008). The IPCC states that there has been an increase in 

precipitation in Canada between the mid-20th and early 21st century and there is the likelihood that 

these increases will continue in areas north of 45°N later in the 21st century, including winter 

precipitation (Romero-Lankao et al., 2014). 

The map in Figure 5 shows the “regional distribution of linear annual precipitation trends (% 

change) observed across Canada between 1948 and 2003” (Warren & Egginton, 2008, p. 45). The 

majority of the country has experienced an increase in precipitation between 5% and 35% with the 

Arctic experiencing the most extreme increase. 
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Figure 4: Trends in annual departures of average annual precipitation in Canada, from the 1951 to 1980 normals 

 
(Warren & Egginton, 2008) 
 

Figure 5: Annual precipitation trends in Canada between 1948 and 2003 

 
(Warren & Egginton, 2008) 
 

Certain parts of the country have experienced a greater increase in spring and autumn 

precipitation while others have experienced a decline in winter precipitation, as shown in Figure 6. 

These maps denote the changes in participation in each season since 1950. The amount of change (in 

millimetres) is indicated by the size of the circle. Brown circles show a decrease in precipitation and 

green circles show an increase in precipitation (Warren & Egginton, 2008). 
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Figure 6: Seasonal change in precipitation in Canada since 1950 

 
 (Warren & Egginton, 2008) 
 

From 1950 to 2003 there have been changes in the frequency of precipitation, including, “more 

days with precipitation, decrease in mean amount of daily precipitation, decrease in maximum number 

of consecutive dry days, decrease in annual total snowfall (southern Canada), and increase in annual 

total snowfall (northern and northeastern Canada)” (Warren & Egginton, 2008, p. 45). Based on data 

collected from 1961-1990 and climate change models, the following maps show seasonal change in 

precipitation by the 2050s (Figure 7). Excluding a decrease in precipitation in the southwestern part of 

the country, all of Canada will experience an increase in precipitation each season.  
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Figure 7: Seasonal change in precipitation in Canada by the 2050s 

 
(Warren & Egginton, 2008) 
 

Atlantic Canada 

Atlantic Canada will experience an increase in temperature and precipitation, as will the rest of 

Canada. From 1948 to 2005 there has been a temperature increase of 0.3°C (Vasseur & Catto, 2008). 

There has been an increase in precipitation across Atlantic Canada of approximately 10% from 1948 to 

1995, and further into the 1990s (Vasseur & Catto, 2008). Figure 5 and 6 support this, as they display an 

increase in precipitation in Atlantic Canada. Figure 7 supports that this trend will continue until the 

2050s, as it displays an increase in precipitation in the region. There is evidence supporting a trend 

towards more extreme and frequent severe weather events including winter rain and thaw events and 

flooding (Vasseur & Catto, 2008). Events that currently occur every 20 years will occur every 10 to 15 

years by 2050 (Mladjic et al., 2011).  

 
 

Flooding 

Flooding can occur from changes in “seasonality, intensity, magnitudes, and types of 

precipitation events”, as well as other aggravators (Burrell, 2012, p. 4). In many cities flooding is 

becoming more prevalent, due to intense precipitation, snowmelt, ice jams, and warm-season 

thunderstorms (Romero-Lankao et al., 2014). However, “changes in the magnitude or frequency of flood 
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events have not been attributed to climate change”, as they are also caused by various factors including 

land use and urbanization (Romero-Lankao et al., 2014, p. 1456). There are projected increases in 

flooding, and although it is not solely attributed to climate change, it requires attention. Another reason 

the frequency and magnitude of floods has yet been attributed solely to climate change is due to the 

lack of long-term records. “However, recent detection of increasing trends in extreme precipitation and 

discharges in some catchments implies greater risks of flooding on a regional scale” (IPCC, 2014, p. 53).  

40% of natural disasters worldwide are floods and there has been an increase in reported 

flooding in recent decades (Owrangi et al., 2014). In Canada, flooding is the most common and the most 

expensive, natural disaster (Buttle et al., 2016). In the 20th century, flooding was the cause of at least 

198 deaths and several billion dollars of damage, and unless policy and infrastructure design are 

transformed, flood damages will increase (Burrell, 2012).  

65% of flood disasters are caused by snowmelt runoff, storm rainfall, or the combination of the 

two (Burrell, 2012). Flooding can occur year-round in Canada, although the cause of the flooding may 

vary based on the season. During the spring and early summer, floods are often caused by snowmelt 

and ice jams, while flash floods due to rain occurs in the summer. The short-duration events caused by 

rain are more common and intense in the southern regions of Canada (Buttle et al., 2016). Figure 8 

shows flood disasters across the country between 1990 and 2013 and differentiates the causes.  

The Canadian Disaster Database collects data on all national disasters, including floods, however 

“the methodology used to populate this dataset is unclear and inconsistent” (Ebbwater Consulting, 

2015, July 13). This database only collects information on significant disasters, so does not include any 

minor flooding incidents.  
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Figure 8: Flood disasters in Canada between 1990 and 2013 

 
(Buttle et al., 2016) 

 

The Canadian Disaster Database considers a significant disaster to be one “which [conforms] to the 

Emergency Management Framework for Canada definition of a "disaster" and [meets] one or more of 

the following criteria: 

- 10 or more people killed 

- 100 or more people affected/injured/infected/evacuated or homeless 

- an appeal for national/international assistance 

- historical significance 

- significant damage/interruption of normal processes such that the community affected cannot 

recover on its own (Public Safety Canada, 2015).  

Although data is lacking, the information displays a significant trend; flooding has increased over the 

past 100 years. Between 1900 and 1909 there were only 3 significant floods, while between 1990 and 

1999 there were 57 (Ebbwater Consulting, 2015, July 13). Figure 9 displays the number of significant 

floods in Canada from 1900 to 2012, as collected by the Canadian Disaster Database.  
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Figure 9: Significant floods in Canada between 1900 and 2012 

 
(Ebbwater Consulting, 2015, July 13) 
 

In Atlantic Canada, flood hazards are projected to increase due to climate change, and 

precautionary measures are required (Burrell, 2012). Inland flooding – flooding occurring in non-coastal 

areas – is common in Atlantic Canada and can be caused by heavy rainfall, sudden thawing of snow and 

ice and infrastructure failure. Figure 8 displays a high number of flooding occurrences in Atlantic Canada, 

specifically in Nova Scotia, with various causes. Nova Scotia is marked on the same map in Figure 10 for 

context.  

 
Figure 10: Flood disasters in Canada between 1990 and 2013, with Nova Scotia marked 

 
(Buttle et al., 2016) 
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Urban Flooding  

Urban flooding can be defined as occurring, “when water is not absorbed into the ground, 

and/or when volumes exceed storm water system capacity, forcing water to flow overland… [and some] 

also include sewer backups, combined sewer outflows, and sewage treatment plant by passes…when 

these are…caused by heavy rainfall” (Rain Community Solutions, 2017, March, p. 5). Flooding is being 

exacerbated by urbanization of land, as it results in alterations to the natural land use, in turn affecting 

the natural flow of precipitation. “Urbanization can enhance or reduce precipitation, depending on 

climate regime; geographical location; and regional patterns of land, energy and water use. Urbanization 

also has significant impacts on flood climatology through atmospheric processes tied to the urban heat 

island (UHI), the urban canopy later (UCL), and the aerosol composition of airsheds” (Romero-Lankao et 

al., 2014, p. 1471).  

Over the last 200 years the human population has increased substantially, with over half the 

population currently living in urban areas and an expected 6.4 billion people living in urban areas by 

2050 (Owrangi et al., 2014). Humans are changing the land cover and dramatically increasing the 

amount of impervious surfaces. The creation of urban infrastructure, such as roads and buildings, 

increases the amount of impermeable surfaces which leads to stormwater runoff. The development of 

impermeable surfaces due to urbanization can increase the possibility for urban flooding, as a number of 

studies have shown (Burrell, 2012; Jung, Chang & Moradkhani, 2011). Stormwater-related flooding is a 

global concern, with a survey showing that over 65% of respondents from 468 urban municipalities from 

Africa, Asia, Australia, New Zealand, Europe, Latin America, the United States, and Canada expect an 

increase in climate change induced stormwater runoff (Sandink, 2013).  

There have been few studies, however, on the combination of climate change and varying 

amounts of urban development (Jung, Chang & Moradkhani, 2011). Urban flooding occurs due to 

geophysical characteristics of an area, the urban infrastructure, stormwater systems, and the climate, so 

as there are multiple factors affecting the potential for urban flooding to occur, each must be 

considered when studying flooding (Jung, Chang & Moradkhani, 2011). 

 

Urban Flooding in Canada 

Urban flooding is a growing concern in Canada, as the urban population has steadily increased 

over the past 60 years, with 81% of the population now living in urban areas (at the time of the 2011 

census) (Buttle, et al., 2016; Sandink, 2016). Cities across the country are experiencing severe flooding, 



15 
  

with some experiencing multiple urban flooding events in a short amount of time. In a Canadian study of 

26 municipalities, 60% reported a precipitation increase due to climate change (Sandink, 2013).  

 

Stormwater Management 

“Water management infrastructure in most areas of North America is in need of repair, 

replacement, or expansion” (Romero-Lankao et al., 2014, p. 1456). Initially, in attempts to control 

surface runoff from precipitation, sewer networks were created. The most common system in Canada is 

a combined sewer system, which uses underground pipes to collect the runoff and carry it along with 

wastewater to a sewage treatment facility, where it is treated and then discharged into a body of water 

(Buttle et al., 2016). Most communities built prior to the 1950s have combined sewer systems, and 

although newer developments may have separate sewer systems for runoff, they often lead to a 

combined system. 

These combined systems and other types of urban piped systems can be overwhelmed and 

cause flooding (Buttle et al., 2016). Existing underground stormwater infrastructure is designed to 

accommodate 1 in 5 year rainfalls with overland flow routes designed for 1 in 100 year rainfalls 

(Sandink, 2013).  

[In Canada], it is expected that an increase in magnitude of short (i.e., 1-day) and longer (i.e., 7-

day) duration precipitation extremes will have severe implications for various water resource-

related development and management activities such as combined sewers, flood control in fast 

responding areas, and water storage systems. (Mladjic et al., 2011, p. 2583) 

Most drainage systems are designed to cope with rainfall events with a 30-year return – those 

expected to occur every 30 years – but due to an increasing amount of intense rainfall, the sewer 

capacity will be exceeded, leading to flooding (Buttle et al., 2016).  

Three historical eras of stormwater management in Canada were created by Hulley et al. and 

Watt et al. to summarize the progression to where we are currently. The Storm Sewer Era (1880-1970) 

involved a sewer network for transporting stormwater from urban areas to downstream rivers and 

lakes. The capacity for these was typically between 1 in 2 and 1 in 10-year return periods. The 

Stormwater Management Era (1970-1990) involved stormwater ponds and major overland systems 

holding water when the minor sewer network was exceeded, and these major systems were designed 

for 1 in 50 to 1 in 100 year returns. Finally, the Urban Stormwater Best Management Practices Era 
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(1990-current) focuses on efforts to reduce pollution rather than focus solely on quantity (Sandink, 

2016).  

In urban planning, it is common to deal with drainage after other issues have been addressed, 

rather than integrating it into planning policy and processes (Cettner et al., 2013). It is often viewed as a 

technical problem, and as space is limited and design must coordinate with other areas of development, 

it is crucial to have effective communication and an interdisciplinary approach. Although traditional 

methods of stormwater management are common, they are being questioned for their unsustainable 

methods (Cettner et al., 2013).  

 

Combined Sewer Systems in Canada 

Combined sewer systems are common in cities across Canada, however detailed data is not 

available on the proportion of combined sewer systems versus separated sewers (Government of 

Canada, 2013). Many were created in the mid-1900s and there has since been concerns about the 

environmental impact. Many combined sewer systems, especially those developed prior to the 1940s, 

have Combined Sewer Overflows (CSO) in place, which allows excess water to flow directly into a water 

body (Government of Canada, 2013).  

Certain cities understand the environmental impact of CSO’s and have developed, or are 

developing, methods to change the process. In Edmonton, Alberta, 900km of pipes connect to a 

treatment plant, and in order to prevent flooding during severe weather events, a CSO is in place, 

allowing excess water to overflow into a river (EPCOR, 2017). In attempt to reduce the overflow, storage 

tanks with a capacity of 25 million litres are being constructed and the connections between wastewater 

and stormwater pipes are being eliminated (EPCOR, 2017). Ottawa, Ontario has combined sewer 

systems, and aims to substantially reduce the amount of CSO’s by constructing reservoir tunnels inside 

the system, designed to capture and contain overflow until the system can handle it (Stantec, n.d.). 

Combined sewer systems and water treatment plants were constructed in Toronto, Ontario in the early 

1900s. In the 1970s it was decided they were inadequate and newer parts of the city contain separated 

sewers (City of Toronto, n.d.).  

 

Urban Flooding Instances in Canada 

Canada has recently experienced drastic flooding events across the country, with infrastructure 

and changes in climate influencing the severity of the floods. Some of these cities have made the effort 

to prepare for flooding and mitigate the effects. As Canada’s largest city, Toronto, Ontario is highly 
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urbanized and, “experienced major flooding due to extreme rainfalls in 2000, 2005, and 2013” (Buttle et 

al., 2016). In 2005, the intense rainfall caused flash flooding and damaged trees, parks, homes and 

roads. Toronto has existing policies and programs that address flooding, including Ahead of the Storm: 

Preparing Toronto for Climate Change (2008); The Wet Weather Flow Master Plan (2003 plus 

amendments); the Basement Flooding Protection Subsidy Program; and the Flood Warning Forecast, and 

policies that address stormwater management, including The Green Roof Pilot Incentive Program; A 

Commitment to Double the Tree Canopy; The Green Development Standard; and Green Parking Lots 

(Toronto Environment Office, 2008).  

Ottawa, Ontario has been praised for its level of flood preparedness in a study conducted by Co-

operators Insurance and the University of Waterloo, receiving the highest grade of the fifteen cities 

studied (Feltmate & Moudrak, 2015). However, since the time of the study, Ottawa has experienced 

severe floods due to high amounts of rainfall (CTV News, 2017, October 30). In the spring of 2017 

Ottawa had record-breaking flooding from snowmelt and increasing soil saturation. Throughout April 

and May there were numerous days of rainfall, including those with 16 millimeters, 30 millimeters, 40 

millimeters, and 55 millimeters, with 120mm of rain falling between May 1 to May 8. This led to 

evacuations, hospital surgery cancellations, and military troops deployed (CBC News, 2017, May 14).  

Peterborough, Ontario has been subject to flooding events since the early 2000s. In 2002, 73mm 

of rain fell within 24 hours, causing widespread flooding. It was considered to be a 1 in 100 year rainfall 

event. In 2004, Peterborough received 229mm of rain in 24 hours, including 87mm during one hour, 

causing extensive flooding. This was considered to be a 1 in 290 year event. After these events the City 

created a Flood Reduction Master Plan (Oulahen, 2008).   

In 2013, Calgary, Alberta experienced flooding that forced approximately 100,000 people from 

their homes and caused $6 billion in damage (The Canadian Press, 2014, June 20). Since the disaster, 

experts have created 27 recommendations for the city, and as of June 2017, all recommendations had 

begun and half were complete. These mitigation projects include stabilizing riverbanks, improving a 

wastewater treatment plant, and improving bridges (Maclean, 2017, June 20).  

Urban flooding has been occurring at varying intensities across Canada in recent years. The 

combination of urbanization and climate change is expected to continue this pattern of flooding events. 

Certain cities are creating policies and working towards completing flood mitigation efforts, but many 

are working reactively and in response to a flooding event.  
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Approach and Methods 
The aim of this research is to gain insight into urban flooding in Halifax, understand the level of 

severity and concern, and to determine if policy documents are addressing the issue. This study focuses 

on both the Halifax Regional Municipality and the city of Halifax, with some emphasis placed on the 

Halifax peninsula. Figure 11 shows the Halifax Regional Municipality highlighted in red on the map to the 

left, and the map to the right shows the city of Halifax highlighted in red, including the peninsula. The 

wide scope of this study is due to the fact newspaper articles, weather and climate data, academic 

articles, and government websites often use “Halifax” as a generic name for any one of these areas and 

do not always specify. Some data sources are site specific, but as some are for the municipality, some 

are for the city, and some are for the peninsula, the variability makes it difficult to focus on one specific 

area. For example, some municipal planning documents refer to the Halifax Regional Municipality, while 

some newspaper articles focus solely on the peninsula. The Halifax Regional Municipality has recently 

re-branded as Halifax, but for ease of understanding, I will still use the Halifax Regional Municipality.  

 
Figure 11: Map of Halifax 

 
(Google Maps, 2017)  
 

Why Halifax? 

I chose to study Halifax because of the history of its sewer system and recent stormwater 

system changes, it’s topography, location, and recent, reported flooding events. Halifax is located in a 

central area along the southern shore of Nova Scotia, with a landscape consisting of drumlins as a 

primary geological feature, as shown in Figure 12. The areas of dark green are drumlins, which are found 

on the mainland and the peninsula, creating hill formations. The combination of drumlins and the 
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peninsula creates a unique landscape, with a topography that varies between 10 meters and 71 meters 

above sea level on the peninsula, and higher on the mainland, as shown in Figure 13 (Natural Resources 

Canada, 2017).  

 

Figure 12: Geological features of Halifax 

 
(Utting, 2011) 
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Figure 13: Topography of Halifax 

  

 
(Natural Resources Canada, 2017) 

 

The Halifax peninsula has only six main points of access: three roads, two bridges and a ferry 

terminal, which is a notable feature when thinking about extreme weather events and any need to 

evacuate. Although Halifax is a coastal city, this study does not focus on coastal flooding, rather inland 

flooding. The majority of research conducted on flooding in Halifax concentrates on coastal flooding and 

this study aims to shift the focus. In recent years, inland, urban flooding has been reported across 

Canada, including Halifax, with an increasing frequency of flood-related news stories.  

Although there is some uniqueness to Halifax in terms of topography and location, Halifax has a 

stormwater system typical to Canada: a combined sewer system. The system combines wastewater and 

stormwater and delivers it to a wastewater treatment facility. The facility was constructed in 2008, 

which is noticeably later than other cities in Canada.  

 

Methods 

I used exploratory research methods and a mixed-methods approach of qualitative and 

quantitative research in four stages, which were completed simultaneously. The first stage involved 

direct observation and data collection. The second stage involved a document review of municipal 

policies, newspaper articles and websites. The third stage involved interviewing six professionals in 
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Halifax whose work or interests relate to urban flooding. The final stage was to analyze the collected 

data to understand if flooding is an issue in Halifax and whether policy addresses it. I used inductive 

reasoning; I did not begin the research with a hypothesis and did not make initial assumptions (Palys & 

Atchison, 2008).  

 

Direct Observation 

In order to understand the impacts and severity of urban flooding in Halifax, I analyzed the area 

through direct observation. Through existing personal experience and research on locations where 

flooding frequently occurs, I chose areas to observe on days when precipitation occurred. The main 

method of data collection was photography, as photographs provide visual data of the effects and 

location of flooding. I recorded the date of the site visits and collected data on the amount of 

precipitation that fell those days. Using this information, I compared the levels of precipitation to 

average levels of precipitation and levels when other flooding events occurred. 

 

Document Review and Data Analysis 

In collaboration with qualitative data from observation, I collected quantitative data. I read 

newspaper articles to gather information on past flooding events, and explored other websites and 

documents to understand Halifax topography and built environment, flooding in Nova Scotia and 

Halifax, and Halifax’s stormwater management system. It is important to understand the existing 

stormwater management systems and if they are adequately handling precipitation levels. I used the 

Government of Canada website to gather past weather conditions and historic climate data to 

understand precipitation patterns. I completed a policy review of municipal documents to understand if 

urban flooding and stormwater management is being addressed with current policy.  

I analyzed a variety of policies including overarching planning documents, climate-specific 

guiding documents, and those currently in a draft stage. I chose these documents because they pertain 

to climate change or stormwater management; they are an existing planning document; or because they 

are currently being developed. In order to review policy documents, I created an Excel spreadsheet 

where I collected information from the following documents: Centre Plan (Draft), Halifax Green Network 

Plan (Draft), ClimateSMART: Climate change risk management strategy for HRM (2007), Halifax Regional 

Municipal Planning Strategy (2014), Halifax Municipal Planning Strategy (2017), Halifax Peninsula Land 

Use By-law (2017), Halifax Stormwater Management Guidelines (2006), and Municipal Climate Change 

Action Plan (2013). There are more specific planning documents for Community Plan Areas within 
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Halifax, but there are over 20 and the Halifax Regional Municipal Planning Strategy and the Halifax 

Municipal Planning Strategy encompass these areas. I collected data on the year the policy was created; 

the page length; the issues addressed; how often words related to flooding are referenced; the detail to 

which urban flooding is addressed; and if the document uses wording which requires and prohibits, such 

as “must” or “will”, or wording which offers recommendation, such as “should” or “may”.   

 

Interviews 

I conducted three interviews with contacts from a professional firm, an environmental non-

profit organization, and academia. The interviewees were selected to gather a wide perspective on 

flooding issues in Halifax, from those who work in different sectors. The first interview was with Glenn 

Woodford, a Senior Engineer at Design Point Engineering and Surveying; the second interview was with 

Camilla Melrose, a Water Programmer at Clean Foundation, a province-based non-profit organization; 

and the third was with Dr. Peter Duinker, a professor at Dalhousie University and two of his colleagues – 

Dr. James Steenberg, a Post-Doctoral Fellow and David Foster, a Research Associate.  

The interview questions were structured into the following sections: who the interviewees are, 

general Halifax flooding, Halifax policy and initiatives, and the future of urban flooding in Halifax. The 

interviewees were asked the same questions, and were guided to stay on topic, yet were provided with 

ample opportunity to discuss the questions and related topics. Not all interviewees were asked all of the 

questions if there was a time constraint or the answer had already been provided through the 

conversation. The interviews ranged from 15 minutes to 1.5 hours in length. The interview questions can 

be found in Appendix A.  
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Findings 

Flooding in Nova Scotia 

In recent years, cities and towns throughout Eastern Canada have been flooding. In 2017 

specifically, there were record-breaking amounts of rain. Environment Canada’s senior climatologist 

states there was two-and-a-half to three times the amount of rain, specifically in April 2017 (Gajewski, 

2017, May 6). Normal rainfall for that time of year is usually around 75mm per month, yet in 2017 some 

areas received over 200mm of rain in a month. Not only is increasing amounts of rain an issue, but much 

of our urban fabric is impervious, reducing the places where this rainfall can be absorbed into the 

ground. The senior climatologist states, “we’ve removed the green infrastructure and replaced it with 

grey infrastructure…so when that raindrop falls, it become[s] immediately a flood drop” (Gajewski, 

2017, May 6, para. 8).  

Flooding in Nova Scotia can be difficult to predict; “the frequency and severity of any flood 

event is governed by a complex interaction of weather events, local geography and human factors” 

(Government of Nova Scotia, 2016, para. 2). As the climate is changing and weather events are 

intensifying, the risks and impacts of flooding are expected to increase. As a project between Dalhousie 

University, Nova Scotia Environment, The Chronicle Herald, the School of Information Management, and 

the Institute for Big Data Analytics at Dalhousie University, a database containing historic records of 

flooding in Nova Scotia between 1992 and 2015 has been created. The database contains events 

reported by The Chronicle Herald, which are mapped, and listed with the year, location, and a brief 

story. Figure 14 displays the map of these flooding events. The blue points display winter flooding 

events, the green display spring, the red display summer, and the yellow display autumn. Figure 15 

shows a map of historical floods from 1758 to 1987. The data for this map is from a document titled 

“Flooding Events in Nova Scotia: A Historical Perspective.” By A.D. Kindervater. 
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Figure 14: Flooding in Nova Scotia between 1992 and 2015 

 
(Mathstat, n.d.) 
 

Figure 15: Flooding in Nova Scotia between 1758 and 1987 

 
(Mathstat, n.d.) 
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The comparison of these maps shows the difference between the amount of flooding events in 

Nova Scotia in the past and in more recent years, with recent years showing substantially more floods. 

Although these maps show a pattern, the accuracy may be limited, as the data is only obtained from two 

sources, and flooding may not have been recorded as frequently in the past. However, the clustering of 

points around Halifax, on both maps, show the high amount of flooding events occurring, and that they 

occur in all seasons.  

 

Precipitation Patterns in Halifax 

Halifax is located on the coast, and climate change is expected to have major effects on coastal 

communities. Sea-level rise is a major risk, but more intense and frequent extreme weather events, such 

as flooding are also expected. Due to an atmospheric current from the south and northwest that are 

more intense in the winter, heavy snow and rain, winter thaws, and ice storms are increasingly common 

(Halifax Regional Municipality, 2007).  

As increased precipitation can be a contributing factor to flooding, it is important to understand 

existing patterns. I collected climate data from the Government of Nova Scotia website of monthly 

precipitation patterns in Halifax, and compared historical and projected precipitation patterns for 

Halifax and Nova Scotia. Figure 16 shows the amount of precipitation received each month between 

2014 and 2017, and includes historical amounts for comparison. I chose 2014 as the date to begin data 

collection because noteworthy cases of urban flooding in Halifax have been documented since 2014. 

The research for this project was completed in autumn of 2017, therefore no data was collected past 

September 2017. It is important to note that this data is all precipitation, not solely rainfall.  

This data shows varying patterns and alludes to the unpredictability of precipitation. The graph 

illustrates the regular precipitation patterns of lower precipitation in the summer and higher amounts of 

precipitation in the winter. Historical precipitation amounts are often higher than 2017 data, alternating 

between higher and lower than 2016 data, and lower than 2014 and 2015 data.  

There are certain months with high precipitation that correspond with flooding events occurring 

in Halifax. These events occurred in October 2014, December 2014, February 2015, March 2015, April 

2015, December 2015, and October 2016. Each of these had higher amounts of precipitation that 

historically measured, except October 2014. October 2014 had less precipitation than historically 

measured, and less precipitation than 2015 and 2016; this flooding event happened to occur from a 

single afternoon of rain (CBC News, 2014, October 24).  
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Figure 16: Amount of monthly precipitation in Halifax between 2014 and 2017 

 
(Government of Canada, 2017c) 
 

December 2014 is shown to have received double the amount of precipitation compared to 

historical data. February 2015 received more precipitation than other years, by approximately 40 mm. 

March 2015 received approximately the same amount of rain as historically received, and slightly less 

than the previous year. Precipitation in the month of April has been fairly steady and April 2015 

precipitation data is not unique. In December 2015, Halifax received slightly more precipitation than the 

historical average, and substantially less than the previous year. In October 2016, Halifax received 

approximately 60 mm more precipitation than the historical average. These flooding events are 

discussed again, later in this section. There are other months from this data set that received 

substantially more precipitation than usual, that do not have reported flooding events, including May 

2017, June 2015, and October 2015. 

In order to gain a greater understanding of the precipitation patterns, I compared data on the 

amount of precipitation, to data on the amount of days of precipitation, as shown in Figure 17.  
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Figure 17: Amount of days of precipitation in Halifax between 2014 and 2017 

 
(Government of Canada, 2017c)  
 

Compared to historical averages, the days of precipitation are decreasing. There were only three 

times from 2014-2017 that a month received more days of precipitation than the historical average: 

January 2014, February 2014, and May 2017. There are many instances where the days of precipitation 

are half of the amount of the historical average. Halifax used to receive many more days of precipitation 

in September, and in 2014 and 2017, when there was more precipitation than the historical average, 

there were approximately half the amount of precipitation days. October 2015 and 2016 had high 

precipitation levels, yet in October, the days of precipitation have been steadily declining. In December 

2014, Halifax received twice the amount of precipitation as historical averages and the same amount of 

days of precipitation. Overall the trend shows Halifax is experiencing events of high precipitation and a 

general decrease in days of precipitation.  

The following charts display projected precipitation in millimeters for Halifax, compared to 

historical data (Figure 18).  
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Figure 18: Amount of historical and projected precipitation in Nova Scotia and Halifax 

Precipitation for 

Nova Scotia (mm) 

    

 Historical 1980s Projected 2020s Projected 2050s Projected 2080s 

Winter 382.1 398.4 407.7 428.1 

Spring 327.4 337.8 343.1 356.3 

Summer 277.4 282 280.1 280.4 

Autumn 365 368.1 367 374.2 

Annual 1351.8 1385.2 1396 1435.5 

(Environment Canada, 2014) 

 

Precipitation for 

Halifax (mm) 

    

 Historical 1980s Projected 2020s Projected 2050s Projected 2080s 

Winter 388.4 403.6 411.3 431.6 

Spring 355 365 371.6 385.3 

Summer 312.1 317.6 314.9 315.5 

Autumn 363.8 366.7 364.3 370.6 

Annual 1419.4 1452.8 1460.7 1500.7 

(Environment Canada, 2014) 

 

The annual amount of precipitation for Halifax has historically been greater than Nova Scotia, 

and is projected to stay above the provincial amount. The historical amounts of precipitation have been 

higher in Halifax for every season except autumn, and it is projected this pattern will continue in the 

future. The projected amount of winter precipitation is expected to increase by 43.2mm annually in 

Halifax since the 1980’s, which is a larger increase than any other season. There is also a projected 

increase in intensity of short period rainfall in Halifax and Nova Scotia as shown in Figure 19. 
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Figure 19: Intensity of short period rainfall in Nova Scotia and Halifax 

Intensity of short 

period rainfall (%) 

    

 Historical 1980s Projected 2020s Projected 2050s Projected 2080s 

Nova Scotia 0 5 9 16 

Halifax 0 5 9 16 

(Environment Canada, 2014) 

 

The graph in Figure 20 supports the expectation that winter precipitation will increase more 

than other seasons, as historically that is the trend from 1981 to 2010. Not only is the amount of 

precipitation expected to increase, as shown in previous figures, but temperatures are rising, which 

could lead to increased snow melt or a change in type of precipitation – especially as winter 

precipitation will increase more than other seasons (see Figure 21). 

 

Figure 20: Temperature and precipitation for Halifax between 1981 and 2010 

 

(Government of Canada, 2017a) 
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Figure 21: Historical and projected temperature for Halifax 

Temperature for 

Halifax (°C) 

    

 Historical 1980s Projected 2020s Projected 2050s Projected 2080s 

Winter -3.6 -2.4 -1.1 0.3 

Spring 4.2 5.2 6.2 7.3 

Summer 16.7 17.7 18.9 20 

Autumn 9.3 10.4 11.5 12.7 

Annual 6.7 7.7 8.9 10.1 

(Environment Canada, 2014) 

 

The Built Form 

Climate and weather changes are not the only contributing factors to urban flooding. Areas with 

high impervious surface cover prevent water from entering the ground, as it flows along the hard 

surface, and eventually into the stormwater system. Urban environments are predominantly 

impervious, and the Halifax peninsula’s built environment is similar, with 65% of land cover on the 

peninsula being impervious, as shown in Figure 22. Out of this impervious surface, only 19% is covered 

by tree canopy, with 81% uncovered (Foster, Kuhn & Langille, 2016). Trees are a type of green 

infrastructure and provide numerous values to an urban space, including aiding in stormwater 

management.  
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Figure 22: Pervious and impervious surfaces on the Halifax peninsula 

 

(Foster et al., 2016) 

 

Since 2013, Halifax Water has charged all customers the cost of collecting stormwater run-off, 

but in 2017 the system shifted to a tiered rate. Customers who have more impervious surface areas on 

their property will pay more than those with less. Non-residential customers have the opportunity to 

have a reduced charge if they build their own stormwater management system (Withers, 2017, April 

12).  

 

Halifax Stormwater 

To manage the run-off that occurs due to the built environment, the stormwater system is used 

to collect and handle water flow. The majority of the Halifax peninsula is equipped with combined sewer 

systems as shown in Figure 23. There are “approximately 29 km of separated wastewater pipe, 63 km of 

stormwater pipe, and 183 km of combined sewer/stormwater infrastructure” in Halifax (Foster et al., 

2016, p. 10). Even though some are separated pipes, they often enter combined stormwater pipes 

further along the system (Foster et al., 2016).  
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Figure 23: Sewer systems in Halifax 

 
(Halifax Water, 2012) 
 

Similarly to other combined sewer systems, Halifax combines stormwater with wastewater and 

delivers it to the wastewater treatment facility, even though stormwater is much cleaner and less toxic 

than wastewater and does not require the same treatment. The facility is equipped to handle a certain 

amount of wastewater and when extreme weather events occur, the system may be overwhelmed 

(PLANifax, 2016, June 20). The Halifax treatment plant was constructed in 2008 and shortly after, in 

2009, the plant flooded due to power loss and was not reopened until 2010. In 2011 it was 

overwhelmed again due to heavy precipitation, multiple times within the same month. Light rainfall is 

not an issue, but whenever heavy rain occurs within a short amount of time the system is overwhelmed. 

When heavy precipitation occurs, the overflow is fed into the Halifax Harbour, which is part of the 

system design rather than a malfunction – this is called a combined sewer overflow (CSO) (CBC News, 

2011, May 12; The Star, 2009, January 21).  

 

The cost of maintaining and upgrading such a system in Halifax is $13.5 million annually and 

since 2016, Halifax Water has begun charging landowners located within the stormwater system 

boundary in order to meet these costs (PLANifax, 2016, June 20). Some new developments are creating 
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systems with separate pipes for stormwater and wastewater, but the majority of the system in Halifax is 

composed of combined pipes. It is not financially feasible or simple to retrofit the entire system in order 

to improve stormwater management.  

 

Extreme Weather Events in Halifax and Nova Scotia  

Extreme weather events are becoming more frequent and severe across the country, and 

Halifax has experienced some of these events. “Climate change, including more powerful storms, rising 

sea levels, extreme precipitation and flash flooding, is a major issue for municipalities across [Nova 

Scotia]” (Bundale, 2015, June 21, para. 7). There are areas within the city that are more prone to 

flooding than others due to their location, topography, location on a floodplain and stormwater 

systems. An area on the Halifax mainland, Bedford, is prone to flooding due to its location along the 

Sackville River. In December 2014 a river flooded and affected parks, streets and major parking lots in 

the area, as Figure 24 shows (The Chronicle Herald, 2014, December 11). Again, in April 2015, Bedford 

experienced flooding from heavy rains and rising water levels, along with other places in Nova Scotia. A 

coordinator of the Sackville River Association says, “chances are the flooding we are seeing behind us is 

only going to get worse as the snow melts” (CBC News, 2015, April 23). In October 2014, a single 

afternoon’s downpour flooded roads in Halifax, partially submerging vehicles on the roads (see Figure 

25) (CBC News, 2014, October 24).  
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Figure 24: Flooding in Bedford, 2014 

 
(Withers, 2016, May 12) 
 

Figure 25: Flooding in Halifax, 2014 

 

(CBC News, 2014, October 24) 
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In December 2015, flooding affected areas across the province, with some areas receiving 

120mm of rain over three days (Pace, 2015, February 19). In February 2015 the city experienced a 

severe winter leading to sewer drains and catch basins clogged with snow and ice. The weather 

alternated between snow and rain and temperatures dropped, leading to ice formation (CBC News, 

2015, February 15). Halifax received the most amount of rain in the province, at 30mm, leading to 

flooding and stranded vehicles (Bundale & Arsenault, 2015, February 15). During one of the days of 

rainfall and ice buildup, city officials were receiving up to 25 reports of flooding per hour (The Canadian 

Press, 2015, February 23). Only a week after these flooding incidents, the city and other parts of Nova 

Scotia were preparing for another severe rainfall of over 30mm (The Canadian Press, 2015, February 21). 

Figure 26 shows an image from the February 2015 flooding. 

 

Figure 26: Flooding in Halifax, 2015 

 
(Bundale & Arsenault, 2015, February 15) 
  

In March 2015 residents were warned to prepare for 20 to 40mm of rain when a large amount 

of snow was still present and the ground still frozen. In preparation, Halifax Water cleared catch basins 

in 200 areas of the city which had previously flooded, and residents were asked to clear storm drains 

near their property (CTV Atlantic, 2015, March 26). Environment Canada warned “the frozen ground has 
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a reduced ability to absorb this rainfall…[and] localized flooding in low-lying areas is possible. Heavy 

downpours can cause flash floods and water pooling on roads” (CTV News, 2015, March 21, para. 5).  

In October 2016, areas across the province of Nova Scotia received over 100mm of rain in a few 

days, with others receiving 40-60mm (The Canadian Press, 2016, October 11; The Chronicle Herald, 

2016, October 10). Halifax received up to 79mm of rain over two days resulting in severe flooding and 

road closures. In one area prone to flooding, at the intersection of Barrington Street and Inglis Street, 

catch basins and storm drains were required to be cleared in order to remove the pooling water (The 

Chronicle Herald, 2016, October 22). Figure 27 shows a flooded street near the Armdale Rotary – one of 

the few connections between the Halifax peninsula and the mainland.  

 

Figure 27: Flooding in Halifax, 2016 

 
(The Chronicle Herald, 2016, October 22) 
 

Halifax’s Flood Preparedness 

As mentioned, current stormwater management practices in Halifax are a traditional combined 

sewer system. Due to increasing extreme rainfall events people are beginning to question the 

capabilities of the system and government policies. The president of the Sackville River Association 

believes, “the responsibility for flooding is with the province and the province is nowhere near doing 

enough to protect the citizens” (Taylor, 2015, April 23, para. 3). He states the importance on floodplain 
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mapping and other proactive approaches, and that due to climate change, rainfall will intensify, which 

can lead to flooding when road culverts are not deep enough or are clogged (Taylor, 2015, April 23).  

In a study on flood preparedness conducted by Co-operators Insurance and the University of 

Waterloo, cities in Atlantic Canada were ranked on their preparedness, with Halifax receiving a D grade 

(with A being the highest possible grade and E the lowest) (CBC News, 2015, May 22). Not only did 

Halifax rank lowest in the Maritimes, but it ranked last in the country out of the fifteen cities studied. 

The cities were ranked relative to sixteen areas of flood vulnerability including flood plain mapping, land 

use planning, and urban drainage maintenance. The grades were determined from surveys with experts 

on the subject matter. Each survey question included an answer that coincided with each letter grade. 

The report states if a lower flood preparation score was received it does not mean the city lacks flood 

preparedness, rather the respondent may have noted a factor was not susceptible to flood impacts 

(Feltmate & Moudrak, 2015). Figure 28 shows Halifax’s ranking for each of the sixteen factors. The 

grades depicted in orange are the average scores of all fifteen cities and those in blue are the scores for 

the specific city.  

Halifax received an A grade for Urban Drainage Management and Human Health and Safety. The 

description for Urban Drainage Management in this study is: 

Regular maintenance of urban drainage systems is essential for mitigating flooding and 

 preventing pollutants from entering watercourses. Storm water drainage maintenance is 

 required for preventing storm water flooding when the discharge capacity of a storm water  

 drainage system is exceeded. With the growth of urban population, aging urban drainage 

 infrastructure and increased intensity of precipitation, risk assessment of urban drainage 

 systems is necessary for effective maintenance policies and programs. (Feltmate & Moudrak, 

 2015, p.11) 
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Figure 28: Halifax’s ranking on flood preparedness factors 

 
(Feltmate & Moudrak, 2015).  
 

Human Health and Safety is described as including, “health awareness campaigns to provide 

information on protecting individual and public health during a flood event” (Feltmate & Moudrak, 

2015, p. 36). For the rest of the factors, Halifax received 3 D’s and 10 E’s. In the survey, Halifax 

mentioned, in response to ensuring urban water courses function well during severe storms, that Halifax 

Water is responsible for stormwater sewers while the Province of Nova Scotia’s Environment 

Department is responsible for water courses (Feltmate & Moudrak, 2015).  

Following the publishing of this study, Halifax officials felt the grade was not appropriate. The 

energy and environment manager stated, “the methodology was through a couple of phone surveys 

with A, B, C or D answers, and some (city) staff answered that didn’t know…Some of the (questions) 

should have been answered by Halifax Water” (Mellor, 2015, May 22, para. 13). The manager states 

Halifax has completed flood plain mapping, sea level rise and storm surge modelling around the Halifax 
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Harbour, and that land-use bylaws prohibit future development on areas where flooding has previously 

occurred. There is however, many stormwater infrastructure projects that require improvement (Mellor, 

2015, May 22).  

 

Site Visits 

One of the methods for this project was site visits to floodprone areas on the Halifax peninsula, 

aimed at gathering primary data of regular intensity rainfalls, rather than extreme rainfalls. I limited the 

scope of the site visits to the peninsula and focused on certain areas that have previously flooded. The 

map in Figure 29 shows the locations of the photographs that follow.  

 

Figure 29: Locations of site visits in Halifax 

 

(Google Maps, 2017) 
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The following are photographs (see Figure 30 A to K) showing water collection during rainfall 

events in Halifax in April 2017. Some of the photographs show different places in the same area. A, F 

and I show examples of storm drains or manholes that are submerged in water, and D shows a storm 

drain located in an area where water cannot reach it. These site visits and photographs are not meant to 

prove flooding is becoming more common or intense, but to compliment secondary data with a first-

hand view of the issue. The site visits were completed on April 26, 2017 and April 27, 2017, with the 

former receiving 9.4 mm of precipitation and the latter receiving 19 mm of precipitation (Government of 

Canada, 2017b).  

 

 

A B 

Figure 30: Photographs from site visits in Halifax 
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These images do not show severe flooding, but show the conditions during normal rainfall 

events. I observed that storm drains were clogged or had water gathering around them, and that some 

parking lots, roads and sidewalks had begun to collect noticeable amounts of water, even though the 

rainfall was not intense.  

 

Interviews 

There is consensus across disciplines and professions that urban flooding is an issue in Halifax, 

even if it is not at the forefront of policy. There are varying thoughts as to what the principal issue is, as 

flooding incorporates water quantity and quality, occurs inland and on the coast, and can be magnified 

by climate and infrastructure. For this study, I conducted interviews with professionals and academics 

who have worked in some capacity with flooding or flooding-related issues.  

 

Who are they? 

GW: Senior Engineer 

CM: Water Programmer 

K 
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PD: Professor 

JS: Post-Doctoral Fellow 

DF: Research Associate 

 

GW: Outside of work Glen Woodford studies rainfall during and after a weather event, by keeping rain 

gauges close by, at home and at work. They are equipped with alarms to wake him up during the night if 

rains are heavy enough. 

 

CM: Camilla has worked on various water-based programs, including a 2-year rain barrel project and the 

development of a stormwater initiatives, aimed at tackling more policy and high-level problems they 

have identified in grassroots work.  

 

PD: Peter has lived in Halifax for approximately 23 years and has not worked directly with urban 

flooding, but primarily with urban forestry, including the Urban Forest Master Plan.  

 

JS: James has lived in Halifax for approximately ten years and has an article published in Spacing 

magazine regarding flooding in the Toronto, Ontario islands. He focused on how data can be used and 

made accessible to the public, and how risk and vulnerability can be communicated. He has also worked 

on urban forestry, including the overlapping stormwater management issues that are relevant to 

flooding and forestry.  

 

DF: David has always lived in Halifax and worked in the non-profit sector as a Program Coordinator at 

the Sierra Club Canada Foundation. One of the focuses was urban stormwater management from a cost 

and resource perspective, rather than flood mitigation.  

 
Do you feel as though flooding is an issue in Halifax? 

GW: The largest storm he has seen in Halifax, during his career of 28 years, was 125 or 130mm 

of rain. He has witnessed approximately half a dozen storms of 100mm or more, and “those kind of 

storms cause flooding.” “You see a lot of flooding and those stories [end up] in the newspaper and it’s 

terrible…but the truth is we haven’t had a large rainstorm since 1971. In 1971 we had a rainstorm that 

was 12 inches or 300mm.” 
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He has acted as an expert witness on a few flooding studies where people complain that after 

something has been built nearby, their property began to flood whenever there was more than 50mm 

of rain. He would look at rainfall data to learn how many 50mm rainstorms we have had in the past 

decades and by chance more happened after construction occurred. He states, “it will be a very long 

time before anyone can definitively say that there is a lot more rain…or the rainstorms are heavier or 

they’re less frequent and heavier”. However, he states, “urban flooding is definitely an issue – people 

just don’t know it yet”.  

CM: “I would say it’s not an issue on people’s radar but it’s absolutely an issue. The concern with 

urban flooding is not…the obvious flooding of someone’s house or someone’s business getting flooded 

or the roads getting…flooded, it’s also the concerns about the water quality in our streams if there is an 

overflowing event, but also the…[stormwater] overflow system that Halifax still has in lots of places, and 

communities all across the country have. So, for me, the flooding issue is less the immediate or person 

risks, it’s those other water quality and quantity issues that are maybe less [important] to a lot of people 

but are still a big concern.” 

PD: Peter believes that there are two issues with urban flooding in Halifax, which are 

stormwater management and coastal flooding. He and his class had an outing with engineers to observe 

and discuss how sewer water moves in Halifax. During the outing they happened to experience 

torrential rain at a flood prone area in Halifax, at the intersection of Inglis Street and Barrington Street, 

and witnessed a backwash of sewer water coming from one grate, traveling across the road and re-

entering the stormwater system.   

DF: The Sierra Club worked with PLANifax, a local co-operative, in attempts to engage the public 

on what type of infrastructure can help mitigate urban flooding problems, as there are certain places in 

Halifax that flood with regularity, specifically the Sackville River. 

 

Do you think there is something that makes Halifax more distinctive than other places when it comes 

to the issue? 

JS: “I don’t think we have any topographic vulnerability but we have old infrastructure,…a lot of 

impervious surfaces and we have the coastline.” He mentions the older sidewalks and roads regarding 

water pooling and blocked storm drains, and that is seems more evident in Halifax than other cities.  

PD: “This is not what I would call a floodplain city…[and] even though we get 1500mm of rain 

every year, it seems to find it’s way out of here.” 
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Others agreed that there is nothing that makes Halifax distinctive and the situation is not 

unique, but the recent switch to treating wastewater has changed the conversation. Treatment of the 

contents of the piped infrastructure is now required, except a small proportion of the pipes that collect 

from the streets and enter the harbour. However, the Halifax treatment plant has flooded due to 

electrical malfunctions and “probably between 8 and 12 times a year our sewage treatment plant is 

overwhelmed with flow…because of combined sewer…and with a big rain or snowmelt there can be too 

much water for the sewer treatment plant to process. In a way that’s a flooding issue, but it’s a flooding 

issue none of us see” as Peter says.  

DF: “People are familiar with…the risk of storm surge, but as far as flooding goes, it’s just not a 

problem here so people haven’t thought about infrastructure, especially in the scale of their own yard, 

to mitigate stormwater runoff, [and] to slow the flow of water. So, when we have this discussion, we 

have to resort to appealing to municipal engineers, the utility…and then…rather than [appeal to] 

people’s self-preservation, you have to appeal to their “goodness” for their environment.”  

 

Do you think existing Halifax policy currently addresses the issues? 

Camilla mentions that although Halifax is not a frontrunner in urban flooding mitigation and 

adaptation, “when you talk to the municipality, or Halifax Water…the language they use is significantly 

[more] advanced than in most other [places in] Canada.” She believes that what Halifax currently has is a 

start and that “policy…can be really slow and complicated, and the fact that people are pushing is 

significant.” Her issue with existing policy is that it does not allow for replacement of traditional grey 

infrastructure with green infrastructure.  

GW: “They are [addressing it], they are aware of it and they are putting policy in place. Policy 

has changed a lot in my career. I find policy really gets a boost after a large event…nothing is ever done 

until there’s a big political motivation.” He mentions there are some general policies and more site 

specific ones, but that Halifax is weakest on storm sewers, surcharge and connection to those. 

Some interviewees discuss the Halifax Water stormwater rate, which is the tiered system based 

on stormwater flows from private properties into the Halifax Water stormwater system (Halifax Regional 

Municipality, 2017, September 19). Peter states that although a surface is impervious, it doesn’t 

necessarily mean the water runs into the sewer; he has three roofs that aren’t attached to a pipe, but all 

deliver water straight to the ground. David believes this is a “stick approach”, as are other policies, and 

there are no “carrots” to incentivize people.  
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Rather than policy addressing the issue, some interviewees believe some policies, “are inert to 

flooding issues or blindly contributing to them”. David believes the Centre Plan may actually increase the 

problem because of an increase in impervious surfaces and people. During an interview I mentioned the 

Green Network Plan does not directly address flooding, and Peter states that may be justified and asks, 

“what are the flooding issues that a green network plan ought to address in Halifax?”.  

Through discussion on what a plan should and should not address, David states “biophysically 

it’s all very connected, but with the plans, I think they are too compartmentalized”. The term “policy 

coherence” was brought up, meaning there are policies for various issues, but do we understand how 

they affect what they commonly intersect?  

 

Are you aware of any initiatives that are happening in Halifax to work towards improving urban 

flooding mitigation? 

CM: “There are lots of little pockets that are working on it. I wouldn’t say there is a cohesive 

grassroots effort.” She states one of the most progressive pieces is the Halifax Water stormwater rate 

because it is causing people to think about the issue. “The fact that [Halifax Water] keeps pushing and 

they’re moving to the tiered system and a rebate system for industrial and commercial properties; I 

think that’s really progressive.” 

Peter and David mention a few separate initiatives that have occurred in Halifax that indirectly 

relate to urban flooding, including an installation to address coastal erosion and an infrastructure 

protection project on the waterfront boardwalk. One flooding-specific project mentioned, was that 

Dalhousie University attempted to tackle the anthropogenic- and topographic-influenced water flow 

across a specific road. The natural slope and human-created impervious surfaces have led to inundated 

sewers and saturated properties in the area. The University implemented a rain garden aiming to slow 

the water, but it washed away quickly and cannot handle the “1 in every 2 year storms”. Additionally, 

pervious pavement was installed in an adjacent parking lot, but due to the volume of water traveling 

down the slope, the water travels into the ground but then has no where to go and subsequently 

inundates the ground, causing more flooding. When discussing what causes this problem they disagreed 

with each other, with one stating it is a water quantity problem that is amplified by the constructed 

impervious surfaces, and the other stated it is caused by the same amount of rainfall occurring but in 

fewer events. 
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Do you think urban flooding will be an increasingly important issue in the future? 

There was consensus among the interviewees who answered the question, that urban flooding 

will increasingly be an important issue.   

CM: “I think it has to be. I think more and more cities are going to be recognizing that…we can’t 

deny the changing storms, increased rain, [and] increased heat…It’s going to be an issue regardless of 

whether or not we are dealing with it through policy.” 

DF: “Yes because of the increased intensity of rain events with climate change and… [we have to 

look at it more] because of densification as outlined by the Centre Plan. We’re going to have much more 

intensity by design.”  

 

What do you think Halifax should be doing to mitigate urban flooding in both general policy and 

specific implementation projects? 

The three main ideas discussed were green infrastructure as a mitigation method, increased 

floodplain mapping and improving the communication barrier with the public.   

CM: “The idea of property owners [using] green infrastructure to supplement the grey and not 

pay for the full cohort of grey is a really important policy piece, because that allows new developments 

to change design and change how they manage the stormwater on site, but it also allows existing 

properties to retrofit infrastructure without having to upgrade the grey to meet the required capacity of 

increased storms…Green infrastructure isn’t going to save you if the sea comes in or if there is a major 

ice dam…but in…flooding situations where there’s just too much water and we don’t know what to do 

with it as rainfall rather than stream overflow, green infrastructure can be a really helpful solution to 

that. I think promoting management of the more normal storms…[is] an achievable piece, but a really 

important one.” 

Floodplain mapping is not a simple solution, as it is very technical and a contentious issue. 

Camilla states, “it is surprisingly difficult to map the water levels and come up with reasonable 

predictions of where things are going to be. Even within the people who are doing floodplain 

mapping…there’s a lot of contention on using the Lidar methods that the insurance companies are 

doing…There are people who don’t support that method. I say it’s better than nothing. There’s a big 

[push] to get it correct because it can have some pretty big impacts. Getting it right is important…but I 

think you have to start somewhere. Provincial governments are hesitant to publish anything or to 

commit to anything without being able to back it up.” 



49 
  

Regarding communication, Camilla states there is a barrier with the general public, including 

elected officials and those who are not part of the stormwater and flooding world, as the language is 

seemingly impenetrable. She believes breaching the barrier is difficult but effective and that there are 

ways to garner interest by focusing on the issue in a way that is approachable to different audiences.  

DF: “The way we design our urban ecosystems is for humans. We design it so we can pack as 

many people in in the most aesthetically pleasing and efficient way as possible. Missing from that 

equation all to often, is that humans can’t exist in this cubicle of humans and concrete, and that in order 

to be healthy people we need to have environmental presence. What I see in some of the plans coming 

through…is this push towards more people, decreased setbacks, more efficiency in the use of space, and 

missing from that all to often is that we need to have the trees, we need to have nice swales, we need to 

have green in our cities in order for them to be healthy cities. So, in order to better manage stormwater, 

or a number of other things that we care about, we need to start thinking about the green and stop 

thinking so much about efficiency.”  

 

Are there certain cities that have exceptional adaptation and mitigation policies and projects for 

urban flooding? 

GW: “Moncton [New Brunswick] has done a lot of work. They’ve studied the entire city; they 

looked at every single pipe [and] did a model of every single pipe in the whole city. They did watershed 

master planning for their entire city…[and even though] it doesn’t mean everything is fixed, they know 

where the weaknesses are and what needs to be fixed.” 

Interviewing people from different backgrounds and professions provided a broad view on 

flooding in Halifax, the issues surrounding it, and how policy is currently addressing it. Although there 

was consensus among interviewees for certain questions, they each had differing thoughts on Halifax 

policies and what is currently being done to address flooding.  

 

Policy Analysis  

In addition to collecting opinions on policy through interviews, I analyzed the following policy 

documents to understand if and how they address urban flooding in Halifax: Centre Plan (Draft), Halifax 

Green Network Plan (Draft), ClimateSMART: Climate change risk management strategy for HRM (2007), 

Halifax Regional Municipal Planning Strategy (2014), Halifax Municipal Planning Strategy (2017), Halifax 

Peninsula Land Use By-law (2017), Halifax Stormwater Management Guidelines (2006), and Municipal 
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Climate Change Action Plan (2013). For each document I paid attention to what flooding-related topics 

were mentioned, but in this section I only discuss ones which the policy focused on in detail.  

 

Centre Plan (Draft) 

The Centre Plan is a guiding document seeking to “maintain and create vibrant places and 

enhance quality of life” in the Regional Centre (Halifax Regional Municipality, 2017, p. 3). It aims to 

clarify where and how growth should occur, guide municipal decision making and guide urban design. 

The Centre Plan is structured with core concepts that provided the initial direction, theme areas that 

contain a goal and objectives, and policy directions that state which objectives are supported by which 

policy direction. The seven theme areas of the document are land use and design, culture and heritage, 

housing, jobs and economic development, mobility, public spaces and places, and sustainability (Halifax 

Regional Municipality, 2017). When searching for terms related to urban flooding, I noted the Centre 

Plan references sustainability, climate change, stormwater runoff/management, all-season design, green 

infrastructure, tree planting, and environmental studies.  

 

Stormwater runoff and stormwater management  

Stormwater runoff and stormwater management were addressed in the document, specifically 

under the sustainability theme area. One of the objectives of this area is “to improve stormwater 

management, water and sewer capacity, and water quality” (Halifax Regional Municipality, 2017, p. 77). 

There are 45 policy directions under the sustainability theme area, out of which 13 support the 

sustainability objective directly or indirectly (as stated by the document) and 11 specifically address 

stormwater management (as exhibited through wording). The Centre Plan claims to support Low Impact 

Development, “which minimizes the negative impact of storm water runoff by increasing green surfaces 

and reducing hard landscapes when possible” (Halifax Regional Municipality, 2017, p. 22). It states the 

importance of a healthy urban forest includes the ability to reduce stormwater runoff and encourages 

new development that integrates vegetation, including vegetated stormwater management systems.  

A few examples of specific policy directions addressing stormwater management are: 

- “require all new moderate height and tall development applications to include a stormwater 

management plan” 

- “require the inclusion of Low Impact Development technologies (LID) for stormwater 

management on capital projects, and through incentives on private land. 

- “use trees to decrease stormwater in highly impervious areas, with priority given to conifers” 
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- “encourage the use of naturalizing or daylighting watercourses as a Low Impact Development 

initiative whenever possible” (Halifax Regional Municipality, 2017, p. 79) 

 

Green infrastructure and tree planting 

Green infrastructure and tree planting were discussed throughout the document, falling under 

the sustainability, and land use and design theme areas. One of the sustainability objectives is “to 

increase tree canopy coverage within the Regional Centre”, with 4 of the 45 policy directions addressing 

the objective (Halifax Regional Municipality, 2017, p. 77).  

The term ‘urban flooding’ is never used in the document, but as this is a document created to 

guide development, it does not focus on issues but rather solutions and plans. Some of the policy 

directions aim to improve stormwater management, green infrastructure and tree cover, which can aid 

in preventing urban flooding. The wording of the document varies depending on the policy direction, 

and uses the following terms: when possible, promotes, consider, efforts must be made, encourage, 

require, and use. Some of the policy directions related to urban flooding use the term require, but many 

are recommendations.  

The policy includes very few specific targets, as it is a guiding document, but discussed the 

implementation process, including the creation of a Secondary Municipal Planning Strategy and Land 

Use By-law that will include more specific requirements. There is a draft version of an accompanying 

Design Manual that outlines specific design guidelines and qualitative elements of development. In this 

manual there are very few directions related to urban flooding and stormwater management, and those 

that are included are not required. It is difficult to come to a specific analysis of this document, as the 

supporting documents are not created yet, so development details are currently unavailable.  

 

The Halifax Green Network Plan (Draft) 

The Halifax Green Network Plan (HGNP) aims to “build upon…incredible natural assets to 

promote long-term sustainability and to meet present and future ecological and community needs” 

(Halifax Regional Municipality, 2017, March, p. 2). This document is guided by principles and policies 

from the Regional Plan. In order to be successful, there is the need for voluntary and regulatory 

mechanisms across jurisdictions. This document is for the entire Halifax Regional Municipality, of which 

the majority is rural rather than urban. “The HGNP will inform regional planning strategies, local 

municipal planning strategies, other planning initiatives, land use bylaws and park planning to guide 
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decision-making and shape communities”, and will be voluntary for other levels of government (Halifax 

Regional Municipality, 2017, March, p. 6).  

There are issues and challenges addressed in the HGNP from different perspectives: ecology, 

working landscapes, recreation and mobility, community shaping, and cultural landscapes. These are 

called ‘theme areas’, which each contain ‘objectives’, ‘directions’ and descriptive maps. Each ‘direction’ 

is categorized as either “E” meaning elaborated in HGNP, “IPP” meaning it informs policy and planning, 

“IEP” meaning it informs existing processes, “DW” meaning it directs future project work, “SI” meaning 

it supports initiatives, or “GD” meaning it guides data. The terms related to urban flooding used in this 

document are climate change, flooding, stormwater management, green infrastructure, watersheds, 

and floodplains. 

 

Climate Change 

Climate change is included as an issue and challenge under the ecology theme area and is listed 

under other issues and challenges from the perspectives of working landscapes and cultural landscapes. 

It is primarily discussed as creating impacts and disturbances to HRM but is also listed under one of the 

guiding principles of the HGNP, which states, “to use the open space network to strengthen the Region’s 

resiliency and adaptability to climate change, flooding, economic fluctuations and other changing 

conditions” (Halifax Regional Municipality, 2017, March, p. 20). It is also mentioned that climate change 

management is an important outcome of the plan.  

 

Flooding 

Flooding is mentioned sparingly in the document, often in relation to effects of climate change. 

Water management is mentioned as a function of risk mitigation, in that open space can reduce flood 

risk and minimize environmental risks through floodway protection (Halifax Regional Municipality, 2017, 

March, p. 24). There are specific objectives relating to the issues of flood and sea-level rise protection, 

including the objective “to prepare for the changing intensity and frequency of storm events and the 

associated risk of flooding”, and the regulation of development in flood-prone areas (Halifax Regional 

Municipality, 2017, March, p. 28). One direction specifically mentions flooding, which is to “work with 

the Province and Federal government to update flood area mapping” (Halifax Regional Municipality, 

2017, March, p. 29). 
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Stormwater Management 

Stormwater management is mentioned a few times in the document, in the context of how a 

suitable open space network can support stormwater management and help regulate stormwater 

runoff. One of the community shaping directions is to identify and protect areas that provide 

opportunities for stormwater control, which falls into the category of informing policy and planning 

(Halifax Regional Municipality, 2017, March, p. 43).  

 

Watersheds 

One of the objectives for the ecology theme area is to “recognize landscape and watershed 

connectivity that extends beyond jurisdictional boundaries through collaboration, inter-jurisdictional 

partnerships, integrated planning and land management” (Halifax Regional Municipality, 2017, March, p. 

28). There is a direction under the ecology theme area focused on improving water quality monitoring 

for the watershed management program, which would inform existing processes. The focus on 

watersheds is primarily regarding water quality, rather than flooding.  

As this document is for all HRM, there are no requirements for specific places with the 

municipality. For example, there are no specifications for the urban landscape to act differently than the 

rural landscape. There are maps for each objective in the document, but no maps contain information 

on stormwater systems. As the maps display the entire area of HRM, there are no urban details.   

 

ClimateSMART: Climate change risk management strategy for HRM (2007) 

Climate SMART (Sustainable Mitigation and Adaptation Risk Toolkit) was created in response to 

increasingly frequent extreme weather events in the Halifax Regional Municipality (HRM) and aims to 

bring climate change into municipal decision making (Halifax Regional Municipality, 2007). This 

document addresses various types of climate change, the risks of climate change, adaptation options, 

and priorities for action.  

This document focuses primarily on the impacts climate change will have on the Halifax Regional 

Municipality and how the data has been collected. It discusses historical change, future temperature 

and precipitation projections, sea level rise, and extreme events. When searching for terms related to 

urban flooding, I noted ClimateSMART references flooding, stormwater, precipitation, extreme events, 

and risk evaluation. It is important to note that similarly to the Green Network Plan, this document is for 

the entire Halifax Regional Municipality, of which the majority is rural rather than urban.  
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Flooding 

Flooding is mentioned throughout the document, but the issue of coastal flooding due to sea 

level rise and storm surges is raised, rather than urban flooding. It is stated that there is concern that 

low-lying communities in HRM will flood more frequently and severely. The impact on settlement 

patterns and land-use planning from an increase in areas of flooding and severity is categorized as high 

probability, high socio-economic consequence and high environmental consequence. Under the section 

on adaptation responses, it is advised that “revised vulnerability mapping will be required to identify the 

areas unsuitable for development due to flooding or coastal inundation risks” (Halifax Regional 

Municipality, 2007, p. 82) and that there should be “planning regulation to limit development in high 

risk areas” (Halifax Regional Municipality, 2007, p. 83).  

 

Stormwater 

The issue of storm sewers and sanitary systems unable to deal with more frequent, high-

intensity rainfalls is addressed. The issue of storm and combined sewer surcharging and failure is 

categorized as medium probability, medium socio-economic consequence, and high environmental 

consequence. The strategy specifically discusses updating design criteria for infrastructure to “reflect 

what the climate change models are projecting for HRM in terms of storm event intensity and frequency 

as current criteria rely on hindcasting and data sets that do not include the most recent meteorological 

data, which shows an increase in storm intensity and frequency” (Halifax Regional Municipality, 2007, p. 

97).  

 

Extreme Events 

There is a brief section on extreme events in HRM, which states, “of greatest concern to HRM 

residents is our vulnerability to extreme events. Two elements are important when determining 

vulnerability: are extreme events increasing in frequency and intensity; and are we now more vulnerable 

due to our infrastructure planning?” (Halifax Regional Municipality, 2007, p. 46). Localized flooding and 

flash floods are noted as extreme events increasing worldwide and that HRM will have an increase in 

precipitation, that 100 year precipitation events will become 50 year events, and that precipitation 

intensity will increase. The impact on settlement patterns and land-use planning from extreme events, 

sea level rise and storm surge is categorized as high probability, high socio-economic consequence and 

medium environmental consequence. 
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The ClimateSMART document is not a required policy, rather an informative toolkit aimed at 

mainstreaming climate change into municipal decision making. There are flood-specific issues and 

recommendations to implement into municipal decision making, but there are no requirements on what 

extent these must be utilized. As mentioned, the document is for the whole municipality, so urban 

flooding is not addressed separately from coastal flooding.   

 

Halifax Regional Municipal Planning Strategy (2014) 

The first Regional Plan was created in 2006, and it underwent a detailed review after five years, 

from which the RP+5 was created. In 2014 the RP+5 was replaced by the Regional Plan. The document 

guides planning and development in the Halifax Regional Municipality. The policies of this plan are 

implemented through other planning documents. This document is organized into nine chapters, 

including Environment, Energy and Climate Change, and Municipal Water Services, Utilities and Solid 

Waste, each containing a vision and objectives. The terms related to urban flooding are flooding, 

stormwater, climate change, sustainability, and watersheds. 

 

Flooding 

Flooding is addressed in this document in relation to developing on floodplains and coastal 

zones. It is discussed in the section on stormwater management, in terms of mitigating flooding through 

retrofitting. It is stated Halifax will “exercise control over the placement and stabilization of fill necessary 

for the flood proofing of structures permitted within a floodplain designation of a Secondary Planning 

Strategy” (Halifax Regional Municipality, 2014, p. 36). There are no definite plans discussed to address 

flooding, rather future possibilities, as it is an overarching document.  

 

Stormwater 

The document states that stormwater and wastewater are operated by Halifax Water. The 

mention of stormwater management in this document is primarily through understanding the municipal 

role. “A commitment has been made to undertake watershed studies where new growth areas are being 

considered”, and this includes a stormwater management strategy (Halifax Regional Municipality, 2014, 

p. 96). It mentions that a study prepared for the municipality recommended the implementation of a 

stormwater management and erosion control by-law. The document states: 
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In developed areas, retrofitting existing stormwater management systems may be a viable 

option to reduce the quantity and improve the quality of stormwater entering a watercourse. 

However, unless required for regulatory compliance with provincial environmental standards, it 

is unlikely that Halifax Water will be in a position to expend resources to do this. The Province 

does not currently have any stormwater quality standards but has stated that these may be 

considered in the future. In the interim, HRM may consider paying for retrofits to improve water 

quality in receiving watercourses, particularly in urbanized watersheds, if justified and 

affordable. (Halifax Regional Municipality, 2014, p. 96)  

The terminology used throughout this document is not definite, rather it is noncommittal. The 

following terms are used: may consider, shall and shall consider. Shall is the only term that means 

required. The plans and recommendations mentioned in the document are not required and most are 

cited as being considered. In this document, the ClimateSMART strategy and the Municipal Climate 

Change Action Plan were mentioned, showing an intersection of policy, even if details are not discussed.    

 

Halifax Municipal Planning Strategy (2017) and the Halifax Peninsula Land Use By-law (2017) 

The Halifax Municipal Planning Strategy (MPS) outlines city-wide and area-specific objectives 

and policies for planning and development. The Halifax Peninsula Land Use By-law (LUB) is a document 

that supports the MPS by outlining detailed design provisions, specifically for the peninsula section of 

Halifax. These plans are overarching and do not focus solely on environmentally-focused development. 

These two documents were originally created prior to the amalgamation of areas to create the Halifax 

Regional Municipality and may not be consistent with the overarching Regional Municipal Planning 

Strategy (Halifax Regional Municipality, 2014).  

There is limited mention of flooding-related topics in these documents. Flooding, stormwater 

management, watercourse setbacks, and coastal setbacks were mentioned, however sparsely and with 

few accompanying details (Halifax Regional Municipality, 2017, May; Halifax Regional Municipality, 

2017, August).  
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Halifax Stormwater Management Guidelines (2006) 

The purpose of the 282-page document is “to describe a set of criteria for the design of 

stormwater management practices to protect the environment of the Halifax Regional Municipality from 

adverse impacts of urban storm water runoff” (Halifax Regional Municipality, 2006, p. Executive 

Summary, para. 1). The intention is to use the guidelines as a tool by the municipality for guiding 

developers and staff, and to use alongside the Regional Plan and other planning tools. The terms related 

to flooding and stormwater were not analyzed as these are the focus of the document.  

The document focuses on Best Management Practices (BMP), including urban stormwater 

management alternatives, such as multiple source control measures that aim to control runoff at the 

source; conveyance control measures that provide quantity and quality control between the source and 

the outlet; end of pipe measures that provide quantity and quality mitigation at the end of the system; 

and municipal measures (Halifax Regional Municipality, 2006). This document provides a thorough 

summary of best practices and outlines the applicability, advantages, disadvantages, effectiveness and 

operation and maintenance of each. The document provides a thorough breakdown of BMP’s and 

includes an example of a stormwater management by-law the municipality could adopt. The Halifax 

Regional Municipal Planning Strategy (2014) stated such a by-law was recommended by a study, but the 

specific study was not mentioned. The Halifax Stormwater Management Guidelines are very thorough 

and kept in mind the authority HRM has over stormwater management. This document does not include 

requirements for HRM, rather includes possibilities.  

 

The Municipal Climate Change Action Plan (2013) 

Municipalities in Nova Scotia were required to create a Municipal Climate Change Action Plan 

(MCCAP) by the end of 2013. Halifax’s MCCAP is based on the ClimateSMART documents created in 

2007, as ClimateSMART provided information and protocols to understand climate change risks and 

adaptation strategies. The document contains three main section: HRM’s governance structure and 

climate change, a historical review of HRM’s climate change adaptation planning, and a historical review 

of HRM’s climate change mitigation planning (Halifax Regional Municipality, 2013). The terms used in 

the document relating to flooding are: floods, extreme events, sea-level rise, stormwater management, 

grey water systems, water collection systems, and floodplain mapping. The document outlines how 

HRM Business Units will address climate change and what capital projects have been proposed. 
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Flooding and extreme events 

Flooding and extreme events are discussed together throughout the document, as causing 

disruption to infrastructure and services. According to the document, HRM has, prior to 2013, 

responded to flooding and extreme events through: 

- Conducting reviews of floodplains 

- Developing policy related to climate change based on floodplain mapping 

- Using LiDAR data to inform floodplain restrictions, and 

- Creating voluntary sustainability guidelines that include the installation of “grey water systems 

that recover non-sewage waste water or use roof or ground storm water collection systems” 

(Halifax Regional Municipality, 2013, p. 52).  

 

According to the document, in the future HRM will consider responding to flooding and extreme 

events though minimizing flooding impacts using land use by-laws. 

 

Stormwater Management 

According to the document, HRM has, prior to 2013, addressed stormwater management 

through developing policy for stormwater management. According to the document, in the future, HRM 

plans to address stormwater management through: 

- Developing a “project charter and year one deliverables for Integrated Stormwater policy, 

Stormwater Infrastructure Funding Program delivery, Support Regional Watershed Advisory 

Board and the Clean Nova Scotia RainYards project” (Halifax Regional Municipality, 2013, p 35). 

- Create a street tree planting program 

- Complete storm sewer upgrades where the existing system is insufficient and impacting road 

structure 

- Curb renewal projects to improve street drainage, and 

- The creation of an Integrated Stormwater Policy 

Although there is mention of flooding as an extreme event, and plans to address stormwater 

management and flooding, the document focuses mainly on sea level rise and coastal flooding, for 

which the policy is more thorough. There is mention of other policies, regarding urban flooding, 

throughout the document, including the 5-year Regional Plan Review, Climate SMART, and the 

Downtown Halifax Land Use By-law. The document mentions guides HRM has released, however most 

are voluntary rather than required.  
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Future Plans  

In addition to policies relating to flooding that are currently in place, or in a draft format, there 

has been discussion of opportunities to further flood-related plans and policies. In October 2015, 

councillors discussed the option of a proposed stormwater and lot-grading bylaw, which would aim to 

reduce flooding and prevent run-off from development. At the time the bylaw had been a work in 

progress for eight years (The Chronicle Herald, 2015, October 6). The proposal was originally for one 

area of the city and councillors decided to amend the proposal to apply to the entire municipality. This is 

expected to take several months to complete (Bundale, 2015, October 6). The final by-law has not been 

created yet and as of May 2016 municipal staff was indicating the plan to draft a stormwater 

management by-law (Halifax Regional Municipality, 2016, May 31).  

In 2015 council discussed a submission to the National Disaster Mitigation Program, which 

planned to provide “$200 million over the next five years to help communities prepare for flood risk and 

costs through risk assessments, flood mapping, mitigation planning and small-scale projects” (Bundale, 

2015, June 21, para. 3). Halifax municipal staff developed an inventory of flood-prone areas and found 

700, as well as 500 that require work on flood-prevention prior to a major storm, for which work would 

cost $200,000 (Bundale, 2015, June 21).  

The only currently existing by-law on stormwater and flooding is C-900: Respecting Charges for 

Stormwater for Municipal Streets. This by-law outlines the how the charge is calculated by the Halifax 

Water Commission, and was passed on September 5, 2017 and effective September 16, 2017 (Halifax 

Regional Municipality, 2017, September 16).  
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Discussion 
By using multiple complementary methods for this study, I could achieve a more thorough 

understanding of flooding in Halifax and to what extent existing policy documents address flooding. 

Multiple flooding events have been reported recently and professionals have stated flooding is an issue, 

even if people may not currently realize it. The flooding events in Halifax have been less damaging than 

those which have occurred in other cities in Canada, but extreme events are expected to worsen in the 

future.  

 

To What Extent is Flooding an Issue? 

This question cannot be definitively answered from this study, but a general understanding can 

be gathered from compiling reports of flooding events, collecting professionals’ opinions on the topic, 

and analyzing precipitation levels and predictions, while taking into consideration new development 

that is occurring under guiding policy documents. 

Interviewees state that urban flooding is an issue in Halifax, even if people are not yet aware of 

it. Based on news reports, flooding events have increased, in Nova Scotia and Halifax after 1987, and 

although the data may not be conclusive, the number of floods that have occurred since 1992 has been 

substantial. News articles have been supportive of this, as at least seven flooding events occurred in 

Halifax since 2014. These events have occurred between October and March each year, due to rainfall, 

snow melt, ice jams and clogged catch basins. When compared to the precipitation data of those 

months that year, some months had less precipitation than historically reported, yet others received 

double the amount. There is no pattern in the precipitation received for each month, showing there 

were other factors contributing to each flood.  

The days of precipitation could be a contributing factor to flooding events in Halifax. When 

comparing data of precipitation amounts and days of precipitation compared to historical averages, the 

days of precipitation are decreasing, while the amount of precipitation has been increasing. As news 

reports do not always clearly state the day which flooding occurred, I was unable to confidently 

compare the dates of the flooding events to the daily precipitation data, however many news reports do 

include the amount of precipitation received.  

From site visits, I witnessed that even on days with minimal precipitation, there are areas in the 

city that begin to collect water. One of the areas I visited was the corner of Inglis Street and Barrington 

Street. This area was accumulating water substantially quicker than any other location I visited. News 

stories mentioned that catch basins and storm drains in this intersection needed to be cleared during a 
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storm to remove pooling water. An interviewee discussed this area as well, and mentioned they 

witnessed a backwash of sewer water from one grate travel across the road and enter back into the 

system through another grate. Another interviewee mentioned that Halifax has not experienced a large 

rainstorm since the 1970s, yet stories of flooding are reported in the newspapers.  

There must be other contributing factors to flooding in these areas, rather than simply the 

amount of precipitation. The areas I visited were developed and contained a large amount of impervious 

surfaces. There was grass adjacent to some of the roads, but, as the photographs show, there was little 

vegetation. Some of the photographs show although storm drains exist in these areas, water pooling 

occurred either nearby, or at a storm drain, showing a design flaw or another issue.  

When comparing the location of the site visits to the map of the sewer systems in Halifax, it 

shows that the areas I visited are located where combined sewers exist. I cannot make a direct 

correlation between combined sewer systems and flooding, but it is an important factor to note. As 

discussed in the literature review, other cities across Canada are addressing the environmental risks or 

inadequacies of combined stormwater systems. Some of these cities, and others in Canada, have 

experienced severe flooding events in recent years. Many have since begun mitigation projects or have 

created new policy to address the issue. 

 

Does Policy Address the Issue? 

Multiple Halifax policies mention flooding, but the level of detail varies. Most of the policies 

focus on sea level rise, storm surges and coastal flooding, rather than urban inland flooding. 

Interviewees had differing opinions on how policies are addressing flood mitigation and adaptation. 

Some say policy is being put in place and that it is significant people are requesting it, as policy can be a 

slow and complicated process. Others state that current and upcoming policies may in fact lead to 

increased flooding by promoting development. The specific plan mentioned was the Centre Plan, but 

after completing the policy analysis, although flooding is not mentioned in the document, water 

management plans are included, primarily in the section focused on sustainability. These include 

required stormwater management plans, incentives to incorporate low impact stormwater 

management, daylighting watercourses, and considerations to implement other environmentally 

sustainable features, such as bioswales and rain gardens. Although this document focuses on plans 

which will indirectly mitigate flooding, not all of them are required, and this plan is still a draft phase.  

Many of the policies do not include requirements, rather provide best practices or guidelines. 

For example, the Stormwater Management Guidelines are recommendations, but are intended to be a 



62 
  

tool for developers, designers and municipal staff. They do suggest the implementation of a by-law, but 

as stated in the Future Plans section of this study, the suggested by-law does not yet exist. The existing 

by-law regarding stormwater management simply outlines the policy for the stormwater charges set by 

Halifax Water.  

Similarly to the water management practices included in the Centre Plan, other policies include 

topics that indirectly relate to the mitigation of flooding. The Green Network Plan has a section on water 

quality, which was discussed by an interviewee, and connected with flooding and stormwater 

management throughout the research. Although the specific objectives focus on protection and 

preservation, a watershed management program is mentioned, and there could be topic overlap within 

this program. Another related topic is the growth and maintenance of the urban forest. As interviewees 

stated, urban trees are a useful stormwater management tool, and even though the implementation 

plans in the Green Network Plan are focused on wildlife, air quality and temperature regulation, there 

are related stormwater mitigation benefits. So, although flooding is not a main priority of the Green 

Network Plan, the objectives put forth, if implemented, could indirectly help to mitigate urban flooding.  

There are some recommendations that are mentioned in multiple documents, which shows a 

consistency in what Halifax believes they could be doing to mitigate flooding. Floodplain mapping is 

mentioned in many documents, and in the interviews, as an important mitigation approach. An 

interviewee states it is a technical and contentious issues, as it is difficult to map and there are different 

methods. The Green Network Plan includes flood area mapping as a direction; the Climate SMART 

document includes vulnerability mapping for flooding risks as an adaptation response; the Halifax 

Regional Municipal Planning Strategy discusses the control over specific elements of development in a 

floodplain designation; and the MCCAP states floodplain delineations for certain areas susceptible to 

flooding have been mapped and that policies based on floodplain mapping have been created.   

Some policies in other Canadian cities are focused specifically on flooding, or have flooding as a 

main topic, such as Toronto’s document, Ahead of the Storm, and Peterborough’s Flood Reduction 

Master Plan. These cities have experienced more extreme flooding events than Halifax, but the 

documents were created after a flooding event occurred. As an interviewee stated, policy tends to “get 

a boost” after a large event, once there is political motivation. It is important however, to complete 

proactive work, in order to reduce the amount of reactive work required. As research shows, 

precipitation and flooding events are unpredictable, and precipitation patterns in Halifax have been 

changing.  
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There is little overlap in the policy documents I reviewed. There are a few times a separate 

document is mentioned, but there is the possibility for inconsistencies between documents. As the 

Halifax Municipal Planning Strategy states, it and the Halifax Peninsula Land Use By-law were initially 

created prior to the amalgamation of the Halifax Regional Municipality. Although amendments have 

been made, there may be inconsistencies between these policies and the Regional Municipal Planning 

Strategy. There are documents, however, that intend to support another document, including the 

MCCAP, which is based on the ClimateSMART document and intends to guide policy documents. The 

amalgamation of the Halifax Regional Municipality has not only created inconsistencies between 

policies, but policies that guide the entire region and similar policies that guide specific areas within that 

region. For example, the Halifax Regional Municipal Planning Strategy is for the entirety of the Halifax 

Regional Municipality, and the Halifax Municipal Planning Strategy focuses on a portion of the area 

formerly known as the City of Halifax. There are also twenty smaller Community Plan Areas, which were 

not analyzed in this study. This results in multiple policies guiding the same area.  
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Conclusions 
 Data suggests Halifax will be undergoing climate changes, including increased precipitation, 

decreased days of precipitation and extreme weather events, such as flooding. News reports and data 

on past floods suggest flooding events have been more common in recent years, and there is discussion 

on the importance of addressing urban flooding as an issue.  

 Certain policy documents address urban flooding, but the depth to which they guide 

development, or are implemented, varies. Generally, policy on urban flooding includes suggestions, but 

does not set specific requirements. There are no policies solely addressing urban flooding or extreme 

events in Halifax, but other cities in Canada have begun to create and implement policies aimed at 

mitigating and adapting to extreme events.  

 This study provides a range of information on precipitation and other climate patterns, flooding 

events in Halifax, professional opinions on urban flooding, and a policy analysis of some Halifax 

documents. From this information I can gather a general idea that flooding is an issue that should be 

taken into consideration when planning for the future. Climate data suggests changes will occur, and it is 

important for cities to create proactive policy approaches, rather than requiring reactive approaches to 

extreme weather events.  

 Halifax has begun to address flooding in policy documents, as it is discussed in some detail in 

most of the documents analyzed. However, as so many documents are guidelines and 

recommendations, it is difficult to know to what extent these policies will be implemented. It is 

important to understand the factors that cause urban flooding and how these should be managed in the 

future, and it is important to create policy coherence within a city or municipality’s documents. 
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Appendix A: Interview Questions 
Who they are 

- What is your name, position and background? 

- How long have you lived in Halifax? 

- Have you worked with urban flooding in Halifax or other cities? 

o Could you tell me a bit about the work? 

 

Halifax flooding 

- Do you feel as though urban flooding is an issue in Halifax? 

- Do you think there’s something that makes Halifax more distinctive than other places when it 

comes to this issue? 

 

Policy  

- Do you think existing Halifax policy addresses the issues? 

- Are you aware of any initiatives that are happening in Halifax to work towards improving urban 

flooding mitigation? 

 

Future 

- Do you think urban flooding will be an increasingly important issue in the future? 

- What do you think Halifax should be doing to mitigate urban flooding in both general policy and 

specific implementation projects? 

- Are there certain cities that have exceptional adaptation and mitigation policies and projects for 

urban flooding? 
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